Chapter One
Introduction

1.1 Background to the Study
In recent years, the global agriculture faces numerous challenges that threaten food security,
sustainability, and the livelihoods of millions, thereby raising significant concerns among
agriculture experts, development economists, and policymakers. Several factors &tinually
contributed to the growing concerns. The first and ongoing challenge for global &griculture is to
produce sufficient food to meet the needs of the increasing world popué<n’2

Second, global food insecurity had been escalating in_the ‘secent years, largely due to
climate-related factors such as temperature changes, ch n growing seasons, flooding,
droughts, and extreme weather conditions. For e a%Qacute food insecurity affected 345
million people in 82 countries by June 2022, u 135 million in 2019, due to the war in
Ukraine, supply chain disruptions, and th e\)nomic fallout from the COVID-19 pandemic,
which drove food prices to recog{ﬁ&%ﬁs 4 Unfortunately, by 2050, the global average
temperature is projected to ris@%oc to 2°C, potentially causing an additional 14.5 million
deaths, $12.5 trillion in h@%ic losses, and $1.1 trillion in additional healthcare expenses>®.
The third challen @vem agriculture is to develop technologies, incentives, and policies that
motivate sma@a farmers to sustainably manage natural resources, which is crucial for the
world’s f@ and rangelands. Since agriculture consumes over 70% of the world’s fresh water
and houses significant biodiversity, enhancing natural resource management is closely linked to
boosting the productivity and profitability of small-scale farmers in developing countries such as

Economic Community of West African States (ECOWAS)’.



Besides, the agricultural performance effect of the investment climate factors has been
extensively studied for decades, due to the clear and well-established link between investment
climate and global agricultural systems. Both the World Bank and the Food and Agriculture
Organization (FAO) have emphasized the critical role of a favorable investment climate in
boosting agricultural performance, which can alleviate poverty and ensure food security®’. In
developing regions such as Africa and ECOWAS countries, poor investment cli Q%ve been
identified as a major cause of declining agricultural performance in term ogtput growth,
output per worker, employment, and exports. For example, a World @bport highlights that
agricultural productivity in sub-Saharan Africa increased by o %ﬁ annually from 1980 to
2004, compared to 3.6% in Latin America and 4.5"/@ ast Asia, due to inadequate
infrastructure, lack of credit access, and insecure 1 dﬁ@e systems, all of which are elements
of a poor investment climate®. Consequently, abo % of the population in sub-Saharan Africa
is employed in agriculture, yet the sect Bontributes only 15% to GDP, reflecting low
productivity!®.  In addition, Afric@ntmes represent only about 2% of global agricultural
exports despite having over 6(90/\ e world’s uncultivated arable land'!. In the ECOWAS sub-
region, agriculture contrﬂ@Qpproximately 35% to GDP, accounts for 16.3% of exports, and
employs over 60%® @workforce”’”. While there is significant interest among agronomists,
agriculturists,éien 1sts and economists at modeling the agricultural production functions for
develo&@ms, on the one hand, such studies are limited for developing nations!#!316:17.18,
This is surprising given the critical development impacts of agricultural performance and the

priority it has been given by the FAO, aligning with the goals of the Millennium Development

Goals and the Sustainable Development Goals'®2,



Undeniably, numerous factors have been identified as critical drivers of agricultural
performance in the agricultural development literature. These include climate conditions, soil
quality, water availability and irrigation, access to credit and financing, technological
advancements, government policies and subsidies, infrastructure development, market access and
prices, labour availability and skills, research and development, and inputs availability, However,
there is a clear and strong consensus that the investment climate has a dire Qﬁve, and
significant impact on agricultural performance. The declining agricultutal formance in
developing countries is primarily attributed to a poor investment L@t 210 'While Africa,
particularly West Africa, grapples with significant investment in%hallenges, other regions
in the world have managed to create more conducive envi@ s for business through focused
policy interventions and infrastructure development. ,l‘a%xample, developed countries in the
OECD generally have good infrastructure st% political environments, and transparent
regulatory systems that promote business a \agncultural growth?!. Also, the investment climate

.
in North America is characterized b}@\nced infrastructure, political stability, and strong legal
frameworks that protect businc@%gricultural investors?2.

Meanwhile, ma@@%m countries have made significant strides in improving their
investment clim "@Jgh infrastructure development, regulatory reforms, and economic
liberalization, Ayith™ countries like China and India experiencing rapid industrialization and
econo ic@rarth due to focused investments in these areas®*. However, the MENA region
exhibits a mix of investment climates, with countries like the UAE and Qatar offering business-
friendly environments with advanced infrastructure, while others like those in Africa face
challenges such as political instability and regulatory complexities>*. Among the regions of the

world, ECOWAS seems to be the most severely affected by investment climate-related



agricultural issues. As a corollary, the projected 8.6% decline in the agricultural sector’s
contribution to GDP in ECOWAS by 2043 can be attributed to an unstable investment climate
characterized by economic restrictions, property rights violations, government corruption,
judicial inefficiency, trade barriers, business regulations, and investment controls?,

Furthermore, the relationship between investment climate and agricultural performance
shows empirical regularity, although it appears less direct in practice, oft edtated by
intervening factors. This study underscores the pivotal role of instituti&sj this nexus,
especially within the ECOWAS region, where institutional infrastructt@&botably weak. Unlike
developed economies, which attribute much of their agricultu @ss to robust institutional
frameworks, institutions in developing nations are less effi Q shaping economic structures
and fostering favorable conditions for agricultural %@@Ient%m. The institutional framework

of developed nations has played a crucial role irfb shaping the structure of their economies

\S
and improving the investment environment &gricultural development. This has been achieved
.

through the institutionalization of f\ﬁ}mic freedom, property right, government integrity,
judicial effectiveness, trade f@gﬂ, business freedom, and investment freedom. Effective
governance and institutic?s@%bility have gained recognition for supporting sustainable growth,
sound macroeco licies, and overall economic advancement?®2%3°, This highlights the
critical impo@:e of investigating these linkages among between institutions, investment
climat@%gricultural performance, as developed countries, despite strong institutional
frameworks, face investment climate challenges such as regulatory burdens and market volatility,

while developing countries struggle with dysfunctional institutions that hinder investment

climate improvements. Thus, ensuring a conducive and sustainable investment environment



remains a primary objective for responsive governments, contingent upon institutions fulfilling
their regulatory and oversight roles effectively?®2°,

Following the above discussions, this study proposed to investigate the linkages among
institutions, investment climate, and agricultural performance within the ECOWAS region
because it becomes evident that weak institutional framework and poor investment climate
significantly hamper agricultural performance. Despite the critical importance o Q&nkages,
extant studies in developing countries, including ECOWAS, have primarily focused on
infrastructure and credit access channels®!-3233:343536.37 " Thege stmed to determine
whether the undesirable outcomes of agricultural resources o %nance were due to poor
infrastructure facilities and inadequate credit support. Ho e broader investment climate,

encompassing economic restrictions, property right: v’@bns, government corruption, judicial

inefficiency, trade barriers, business regulatio% nd investment controls, has not been

\S)
adequately addressed in these studies. It is é}tlal to recognize that merely formulating policies
.

to ensure an adequate investment cl@kmay not yield the desired agricultural performance if
the institutional settings respo@or implementation and monitoring are weak. Meanwhile
good institutional frameworks are crucial in translating favourable investment climates into
tangible agricult omes. Despite the theoretical consensus on this proposition, no
empirical stud@a east to the best of my knowledge, have been conducted to validate or refute
it. Thi re%%l gap in the literature underscores the reason for this study, highlighting the need
to explore the interplay between institutional quality, investment climate, and agricultural

performance in the ECOWAS region.

1.2 Statement of the Problem



ECOWAS is among the region’s most severely impacted by low agricultural performance, a
situation that has been worsening annually?8. This persistent decline in agricultural productivity
has exacerbated extreme poverty and heightened food insecurity throughout the region.
Subsistence farming for food security has consequently been a primary policy focus for many
African governments, including those within the ECOWAS region®®. The United Nations news
stated that nearly 55 million people in West and Central Africa currently face foo Qﬁrity‘“{ It
further revealed that Mali is experiencing an extreme food crisis, with approXimately 2,600
individuals presumed to be facing catastrophic hunger, classified as 5 on the IPC food
classification index. Also, Niger alone saw over 2 million people fasing food insecurity between
October and December 20234! The agricultural sector in S faces significant challenges
compared to other regions, as reflected in various y%%cs presented in Table 1.1 from 2000
to 2022 (see Appendix). Firstly, ECOWAS count% ve a high dependence on agricultural raw
materials exports, which constitute 12.69"/&%& merchandise exports. This is markedly higher
than in other regions such as the &orld (0.19%), the European Union (1.50%), Latin
American & Caribbean (2.22‘@ ddle East & North Africa (0.23%), and North America
(2.83%)*. Despite this @%ort reliance, the agricultural sector’s value added per worker in
ECOWAS is $1, @\Q&igniﬁcantly lower than in Arab World (5,406.85), Latin American &
Caribbean (5,329,59), Middle East & North Africa ($6,380.17), North America ($83,184.31) and
the E OP@nion ($18,915.04), indicating lower productivity levels*2.

Moreover, the agriculture, forestry, and fishing sector’s contribution to GDP in ECOWAS stands
at 28.32%, which is considerably higher than other regions, like the Arab (6.45%), European

Union (1.76%), Latin America & Caribbean (5.35%), Middle East & North Africa (5.66%),

North America (1.12%), and OECD members (1.54%)*. This high percentage suggests that



ECOWAS economies are heavily reliant on agriculture. However, the annual growth rate of
value added in this sector is 3.90%, which, while higher than regions like the European Union
(0.40%) and OECD members (0.96%), still reflects a growth rate that is insufficient to
significantly uplift the sector’s productivity and overall economic contribution. In addition,
employment in agriculture also remains a critical issue, with 51.70% of the total employment in
ECOWAS engaged in the agricultural sector*’. This is in stark contrast to develo g10ns such
as North America (1.77%) and the European Union (5.97%), highlighting(the dCpendence on

agriculture for livelihood in ECOWAS, yet without corresponding pro@v y gains.

The persistently low performance of the agricultural sector i@OWAS is likely driven by a
confluence of factors, most notably economic shocks, c@@extremes, and conflicts and farm
insecurity. These factors have likely combined to@% a worsening investment climate and
undermine food security across the region. @mvestment climates in ECOWAS have been
exacerbated by the insecurity of farmb@heir farmlands, notably due to the herder-farmer
conflicts prevalent in some regi(@& is crisis has had significant detrimental impacts on

agricultural productivity %@1 economic stability. Farmers in ECOWAS countries, such as
n

Nigeria, Ghana, and B&

N

[ ]
water resources. Gohl xample, a surge in farmer-herder violence between September 2017 and

aso, often face violent clashes with nomadic herders over land and

June 2018 nb d in a devastating humanitarian crisis. At least 1,500 people lost their lives,
many }Ny suffered injuries, and an estimated 300,000 were displaced from their homes*}.These
conflicts not only lead to loss of lives and properties but also result in the abandonment of
farmlands, disrupting agricultural activities and reducing crop yields.

Based on the data from the Heritage Foundation’s Index of Economic Freedom, the ease of doing

business in ECOWAS countries generally lag behind other regions of the world. The scores for



business freedom, investment freedom, and other economic indicators are lower in ECOWAS
compared to regions like the European Union, East Asia Pacific, and Latin America &
Caribbean**. These lower scores reflect a more challenging business environment in ECOWAS,
characterized by regulatory hurdles, bureaucratic inefficiencies, and less favorable conditions for
investment. Also, a significant issue in ECOWAS is the high cost and time required for customs
clearance and inspection procedures, as well as documentary compliance. (Q% to the
World Bank, as of 2019, the average cost for these processes in ECOWAS was $474.30 and
$125.87, respectively®?. Additionally, exporting and importinQ COWAS require

approximately 8 and 9 documents on average, compared to 4@ the European Union, 6

each in East Asia Pacific, and 6 and 7 in Latin America a aribbean*?. The average time

spent on documentary compliance and border co

g&@ in ECOWAS is also significantly

higher, at 61 hours and 94 hours, respectivel ese cumbersome and costly procedures

contribute to a weak investment climate, m Es
. \

loans, shorter investment horizons, @hig

investments. . @

In addition, the i e%limitations of the investment climate in ECOWAS, potentially

exacerbated by é@stimﬁonal settings, may have hindered the potential for improved
r

agricultural p%

of tra Sp@, which hinder the development and enforcement of policies that could improve

ing in increased costs for acquiring agricultural

er probability of negative returns on agricultural

ance. These institutions often suffer from inefficiencies, corruption, and lack

the investment climate. The World Bank highlights that these institutional deficiencies lead to
high transaction costs and unpredictable investment environments, further discouraging
investment in agriculture®. Additionally, a report by the African Development Bank indicates

that corruption and bureaucratic red tape in many ECOWAS countries impede effective policy



implementation, thereby undermining efforts to improve agricultural performance*.The average
2022 governance scores presented in Table 1.1 highlight significant disparities among regions,
with OECD and North America demonstrating robust governance frameworks, while ECOWAS
and other developing regions face substantial governance challenges. ECOWAS, with an average

score of -0.85, indicates particularly weak governance, which adversely impacts its'&estment

R
QJO

Against this backdrop, the study attempts to provide answers to the % g research questions:

climate and overall economic performance®’.

1.3 Research Questions

i.  How has institutional quality affected the investment cl ECOWAS?

ii.  What is the effect of investment climate on agricult@erformance in ECOWAS?

iii.  To what extent does institutional quality affe%ﬁé%ltural performance in ECOWAS?

iv.  Are institutional quality variables a%%ting or deteriorating in the relationship

between investment climate and Q&Jture performance in ECOWAS?
1.4  Objectives of the Study &CO\
The objective of this study is tb‘\l;vestlgate and analyze the interrelationship among investment
climate, institutional quahﬁbmd agricultural performance in ECOWAS. The specific objectives
of this study are {:\\'
1. exami@ow institutional quality impact investment climate in ECOWAS.

il. \'Q/%lgate the effect of investment climate on agricultural performance in ECOWAS.

iii.  determine the effect of institutional quality on agricultural performance in ECOWAS

iv.  evaluate the extent to which institutional quality variables ameliorate or deteriorate the

nexus between investment climate and agriculture performance in ECOWAS.

1.5  Hypotheses



The following research hypotheses stated in null form are to be tested in the study

Hol: There is no significant relationship between institutional quality and investment climate
in ECOWAS.

H,2: Investment climate has no significant effect on agricultural performance in ECOWAS.

H,3: There is an insignificant relationship between institutional quality and &ricultural
performance in ECOWAS. Q

Hq4: Institutional quality factors does not significantly ameliorate or de&i@w investment

climate and agricultural performance in ECOWAS.

1.6  Significance of the Study %

This study focuses on addressing four key Sustainable meent Goals (SDGs) within the
context of ECOWAS, building upon the Millenniu D@pmen‘[ Goals (MDGs). Specifically,
it targets Goal 2 of the SDGs, which aims %@cate hunger, ensure food security, improve
nutrition, and promote sustainable agri.c lu§\-an extension of MDG 1. Additionally, the study
addresses Goal 8, which promotes&@sive economic growth and decent work, Goal 9's
emphasis on enhancing acce§s§é{ small-scale enterprises, and Goal 16's focus on fostering
accountable and inclusiv 'n&tions at all levels. Over recent decades, regional efforts within
ECOWAS to all ‘1®Verty and hunger, as set forth by the MDGs, face challenges due to
weakening in@lﬁonal frameworks, inadequate investment climates, and underperforming
agricu@gors. According to African Futures, the agriculture sector is projected to be the
third most effective in reducing extreme poverty in ECOWAS by 2043, following the education
and manufacturing sectors*®. Meanwhile, international interventions have not yielded the desired

impact, exacerbated by unpredictable and disjointed actions among ECOWAS countries

concerning agriculture output growth, output per labour, employment, and exports. These factors
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collectively jeopardize the region’s ability to improve agricultural performance and meet SDG
targets by 2030.The outcomes of this study are expected to provide critical insights for
formulating effective agricultural policies within ECOWAS, aiming to address these systemic
challenges and enhance sustainable development outcomes across the region.

The huge benefits of the agricultural sector especially in developing economies have
attracted the research interest on the determinants of agricultural sector performa cQ&view of
the literature shows that studies exist studies on institutional quality afid agricultural
performance**~%°15253 - Similarly, investment climates and agrwultur@&ormance have been
studied in the literature®3%%, Studies also exist on institutions and fgvestment climates>’%%, A
review of the literature however indicates that there isno Qc)nducted to evaluate whether
institutional quality act as an ameliorating or a ting factor in the nexus between
investment climate and agriculture perfor an%§ ECOWAS. Given the importance of
agriculture to the sub-regions growth trajec %examlmng the tripartite role is crucial given the

inter-relationship between investm@imate, institutional quality, and agricultural sector
performance. AQ

Previous studies have @Qnantly focused on a narrow scope of institutional quality,
primarily exav&% indices  like  control ~of  corruption and  government
effectiveness % =3.575839 However, these studies often overlooked regulatory quality, which
assess&t/% pability of authorities to formulate and implement effective policies supporting
both private and public sector development®®?*3°, This study takes a broader approach by
integrating all three governance indicators, aiming to uncover deeper insights into how
institutions operate within the context of the investment climate and agricultural performance in

the ECOWAS region, thereby offering significant policy implications. More so, this study

11



employs seven eases of doing business indices that is, economic freedom index, property right,
government integrity, judicial effectiveness, trade freedom, business freedom, and investment
freedom, as measures of investment climate. These indices offer insights into the regulatory
environment, legal protections, and economic openness necessary for fostering sustainable
agricultural growth and development across member states. By analyzing these factors,
policymakers can identify strengths, weaknesses, and areas for improvenéonnhance
investment opportunities and agricultural productivity in the ECOWAS re ioQJ

Likewise, the growing literature on the role of institutions in agricultu@&ﬁor performance has
not focused on separate subsectors of the agricultural sec r% the effects of specific
institutional variables. Therefore, the decomposition of @cultural performance into its
constituent components such as agriculture out t@!h, agriculture output per worker,
agriculture employment, and agriculture exportd,/is“a notable gap in the literature. Previous
studies often treated agricultural performaﬁ\as a singular outcome, neglecting the multifaceted

.
nature of the sector. This oversight {ﬁ%‘ts the depth of understanding regarding how different

aspects of agricultural perfor; respond to variations in the investment climate and

institutional quality. QQ
1.7  Scope of 6’&'

This study utilizes Secondary panel data comprising fifteen ECOWAS countries. The dataset for
one o tl@y indicators, institutional quality, begins in 1996, as provided by the World
Governance Indicators (2023). Due to limitations in the datasets, the observations span from
2000 to 2022, encompassing the periods of the MDGs and SDGs. The focus on ECOWAS is
based on the following reasons: (a) the region experiences the most severe impact of poor

agricultural performance, characterized by low output per labour due to a deteriorating
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investment climate*?. (b) being a region with high number of low middle (6) and lower (9)
income countries, approximately 45.9% of businesses in ECOWAS face investment climate
challenges®. The lists of low middle-income countries in ECOWAS are Benin, Cape Verde,
Cote d'Ivoire, Ghana, Nigeria, and Senegal, whereas the lower-income nations are Burkina Faso,
Gambia, Guinea, Guinea-Bissau, Liberia, Mali, Niger, Sierra Leone, and Togo. (¢) Agriculture
remains a major economic activity within ECOWAS, crucial for employment, fo ch ity, and
economic development. (d) ECOWAS faces significant investment climate c@j@es, including
inadequate infrastructure, limited access to finance, and regula@&efﬁciencies, which

adversely affect agricultural performance. (¢) The institutional Settings of countries in the

ECOWAS sub-region are notably weak. Data from the 'Qc overnance Indicators (WGI)
reveal that these countries collectively exhibit a gnginstitutional index. Previous studies
have corroborated this, highlighting the fragilit e institutional systems within ECOWAS
nations54’55’56’57’58’59. \%

Q)
1.8 Limitation of the Study \CO\
Some of the limitations expede{&%e faced in the conduct of this research projects include the
constraints of resources a@&is to accomplish the study. Since this study is a research thesis
and it gets no gra t,@ould constitute a huge constraint to its accomplishment. This research
may require theyres€archer to travel to some of the ECOWAS country states, which without grant
can be Ve@ﬁcult, in terms of funds needed to transport and the funds required to stay for days
in those countries. This may constitute some constraint on the execution of this research project.
One significant limitation is the presence of data irregularities. For example, the statistics
provided by internationally recognized organizations such as the World Bank's World

Development Indicators (WDI) and World Governance Indicators (WGI) often exhibit changes
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over a few years before stabilizing. This can complicate longitudinal analyses and trend
identification. Changes in methodologies, data collection techniques, or reporting standards can
lead to discrepancies that may affect the consistency and reliability of the datasets over time.
Combining data from various sources like the World Bank WDI, WGI, and the Heritage
Foundation's indices presents another challenge due to the different methodologies employed in
data compilation. Each organization may use distinct criteria, scales, and analy 'Q%roaches
to measure similar variables. For instance, the WGI focuses on broad governancé™metrics, while
the Heritage Foundation’s Economic Freedom Index emphasizes ec®1 policies and their
impact on business environments. These differences can lead 6%%5 in the interpretation
and comparability of data. Q
Misalignment in data sources can result in biased o@urate findings, leading to incorrect
policy recommendations. It is crucial to adop\rleﬁB atistical techniques to harmonize the data
and account for these variations. With ap }?ate estimation strategies being employed in this
.
study, these data irregularities and m@ogical differences which can significantly impact the
research outcomes are addressG\ hniques such as panel data analysis, fixed-effects models,
and instrumental Variablb® aches help mitigate these issues by controlling for unobserved
heterogeneity an &{1' that the results are not unduly influenced by data inconsistencies.
1.9 Oper Qeﬁnition of Terms
The follo@are the operational definition of key terms encountered in the study. It involves the
detailed explanation of the technical terms and measurements used during the data collection.

The definitions given to the key terms are as follows:
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Agricultural Performance: The ability of farming to provide basic goods and services to the
people of a country, which is measured by agricultural output growth, output per labour,

employment, and exports.

Agricultural Sector: This is an industry that is into the production of crops, livestock,

agricultural engineering, agricultural machinery, fertilizers, and other items that assis%ming.

Institutions: Institution is defined in this study as systems of rules t@cture social
interactions. Institutions are systems of social (i.e., man-made and no ical) factors that are

exogenous to everyone whose behaviour they influence. %

International Trade Agreement: This is a formal agreemeverning the terms of commercial
transactions, such as intellectual property rights, t d@llitaﬁon policies, import and export

restrictions, tariffs, quotas, and investment prc%@measures.

N

Investment and Institutional Policies: @nvestment Policy Framework consists of three sets

of operational guidelines, or actio@@usz guidelines for international investment agreements

(ITAs) creation and applic ti@uldelines for national investment policies, and an action menu
N

for promoting investm&

Investment Gli + It consists overall economic, financial, and social conditions within a

reas linked to the Sustainable Development Goals.

country oz%on that affect the willingness and ability of individuals and businesses to invest
such aé(onomic freedom index, property right, government integrity, judicial effectiveness,

trade freedom, business freedom, and investment freedom.

15



Endnotes

1.United Nations. World population projected to reach 9.8 billion in 2050, and 11.2 billion in
2100. United Nations: Department of Economic and Social Affairs, 2024. Available at

https://www.un.org/ht/desa/world-population-projected-reach-98-billion-2050-and-112-billion
2100

2.World Bank Group. Agriculture and food. The World Bank Group, 2024. Available at
https://www.worldbank.org/en/topic/agriculture/overview

3. United Nations. Global issues: Population. United Nations, 2024. %ﬁble at
https://www.un.org/en/global-issues/population

4. World Bank Group. What you need to know about food security anaU(%Tg,{ change. World
Bank Group, 2022. Available at https://www.worldbank.org/en/new ture/2022/10/17/what-
you-need-to-know-about-food-security-and-climate-change

5. Intergovernmental Panel on Climate Change (IPCC). Climdi
Contribution of Working Groups I, II and III to thé
Intergovernmental Panel on Climate Change [Core Writig

hange 2023: Synthesis report.
. Assessment Report of the
edm, H. Lee and J. Romero (eds.)].
IPCC, Geneva, Switzerland, 2023. Doi: 10.59327/IPC -9789291691647.

6. World Economic Forum and Oliver Wyman. @tiﬁ/ing the impact of climate change on
human health. Insight January 2024. Available
athttps://www3.weforum.org/docs/WEF_Qxl ing the Impact of Climate Change on Hum

an_Health 2024.pdf 5\\'

7.A. Devlet. Modern agriculture challenges. Frontiers in Life Sciences and Related
Technologies, 2(1), 2021, 21-2

8. World Bank. World deq@ent report 2008: Agriculture for development. The World Bank,
2007.

9. Food and Ag@r’e Organization (FAO). The state of food and agriculture 2013: Food
systems for better Tutrition. FAO, 2013. https://www.fao.org/4/13300e/13300e00.htm, E-ISBN
978-92-5-1 -9

10. FO&S% Agriculture Organization (FAO). The state of food and agriculture 2012: Investing
in agriculture for a better future. FAO, 2012, https://www.fao.org/4/13028e/13028e00.htm, ISBN
978-92-5-107317-9

11. International Food Policy Research Institute (IFPRI). Global food policy report.
International Food Policy Research Institute, 2014.

12.W. Olayiwola, E. Osabuohien, H. Okodua, &O. Ola-David. Economic integration, trade
facilitation and agricultural exports performance in ECOWAS Sub-Region. In Regional
integration and trade in Africa (pp. 31-46). London: Palgrave Macmillan UK, 2015.

16



13.B. G. Soule. Analytical review of national investment strategies and agricultural policies for
the promotion of staple food value chains in West Africa. In A. Elbehri (ed.), Rebuilding West
Africa’s food potential. FAO/IFAD, Rome, 2013.

14.W. Czubak, &K. Piotr Pawtowski. Sustainable economic development of farms in Central
and Eastern European Countries driven by pro-investment mechanisms of the Common
Agricultural Policy. Agriculture, 10(4), 2020, 93.

15.K. P. Pawlowski, W. Czubak, J. ZmyS$lona, &A. Sadowski. Overinvestment in selected
Central and Eastern European countries: Production and economic effects. Plos&, 16(5),

2021, e0251394.

16.T. Rokicki, M. Ratajczak, P. Borawski, A. Beldycka-Borawska, B. Gradziuk; P. Gradziuk,
&A. Siedlecka. Energy self-subsistence of agriculture in EU countries. &({‘g s, 14(11), 2021,
3014.

17.J. Kisielinska. The level of Investment in farms in E %Union countries. Acta
ScientiarumPolonorum. Oeconomia, 18(2), 2019, 37-47. @

18.M. Guth, K. Smedzik-Ambrozy, B. Czyzewski, &S. Steptén. The economic sustainability of

farms under common agricultural policy in the Euro% nion countries. Agriculture, 10(2),
2020, 1-20. b

19. World Health Organization (WHO). M@S to eradicate extreme poverty and hunger,
and Goal 7 focuses on ensuring environmewtalbsustainability, 2018. https://www.who.int/news-
room/fact-sheets/detail/millennium-dev: nt-goals-(mdgs)

20. The Sustainable Developme%c(%ls Report. SDG 2 aims to end hunger, achieve food
security, improve nutrition, an ote sustainable agriculture, and Goal 8 seeks to promote
inclusive and sustainabl mic growth, employment, and decent work for all. 2023,
https://www.un.org/susta}'% evelopment/hunger/,

https://www.un.org/ sugina edevelopment/wp-content/uploads/2023/09/Goal-2_Fast-Facts.pdf

21. Organisatio@Economic Co-operation and Development (OECD). OECD economic
outlook, Volume 20 Issue 2, No. 108, OECD Publishing, Paris, 2020. Available at
https://doi. .1787/39a88ab1-en

22. K.\S@wab and World Economic Forum. The global competitiveness report 2019. World
Economic Forum, 2019. Available at
https://www3.weforum.org/docs/WEF TheGlobalCompetitivenessReport2019.pdf

23. U. Dhar. Asian Development Bank (ADB), Asian Development Outlook 2020: What drives

innovation in Asia? Journal of Asian Economic Integration, 3(1), 2021, 98-100.
https://doi.org/10.1177/2631684620982127

17



24. International Monetary Fund (IMF). Regional economic outlook: Middle East and Central
Asia.  USA,  Washington: IMF, 2019.  Available at  https://www.imf.org/-
/media/Files/Publications/REO/MCD-CCA/2019/October/English/mreo1019-full-report.ashx

25. Enoch Randy Aikins. ECOWAS. Asvailable online at futures.issafrica.org, 30th June 2024
from https://futures.issafrica.org/geographic/recs/ecowas/

26. P. Putsenteilo, Y. Klapkiv, V. Karpenko, & 1. Gvozdecka. The role of institutions in the
development of agriculture. Bulgarian Journal of Agricultural Science, 26(1), 2020, 23-33.

27.R. Yasmeen, I. U. H. Padda, X. Yao, W. U. H. Shah, & M. Hafeez. Agriculturéxforestry, and
environmental sustainability: the role of institutions. Environment, Dévelopment and
Sustainability, 24, 2022, 8722-8746.

28. 0. Y. Alimi, & K. B. Ajide. The role of institutions in environmesit—hed¥th outcomes Nexus:
empirical evidence from sub-Saharan Africa. Economic Change and-Restructuring, 54(4),
2021, 1205-1252.

29. K. B. Ajide, & O. Y. Alimi. The conditioning role ®f tnstitutions in environment-health
outcomes nexus in Africa. International Economic Journal, 34(4), 2020, 634-663.

30. 0. Y. Alimi, K. B, Ajide, & F. S. Ayadi. 4 quantile'vegression analysis of mediating impacts
of institutions in environmental quality-health olifedmes nexus in sub-Saharan Africa. OPEC
Energy Review, 46(2), 2022, 174-207.

31. A. Kumar, S. K. Srivastava, & S.*Sthgh\ How blockchain technology can be a sustainable
infrastructure for the agrifood suppba’chain in developing countries. Journal of Global
Operations and Strategic Sourcing; 15(3), 2022, 380-405.

32. J. A. Memon, & H. El Bitals Rural infrastructure and food security. In Zero Hunger (pp.
733-742). Cham: Springés Intetnational Publishing, 2020.

33. B. Sasongko, S\ Harnani, & S. Bawono. Value-added agriculture, investment, and
infrastructure dekelopment in the Indonesian economy: VECM approach. Asia Pacific Journal
of Management and Education (APJME), 5(2), 2022, 26-37.

34. R, (sabehien, A. Mordi, & A. Ogundipe. Access to credit and agricultural sector
perforntance in Nigeria. African Journal of Science, Technology, Innovation and
Development, 14(1), 2022, 247-255.

35. A. Kumar, A., Das, K. S. Aditya, S. Bathla, & G. K. Jha. Examining institutional credit
access among agricultural households in Eastern India: Trends, patterns, and determinants.

Agricultural Finance Review, 81(2), 2021, 250-264.

36. O. Gershon, O. Matthew, E. Osuagwu, R. Osabohien, U. E. Ekhator-Mobayode, & E.
Osabuohien. Household access to agricultural credit and agricultural production in Nigeria: A

18



propensity score matching model. South African Journal of Economic and Management
Sciences, 23(1), 2020, 1-11.

37. S. R. Khandker. Credit for agricultural development. In Keijiro Otsuka and Shenggen Fan
(Eds.), Agricultural development: new perspectives in a changing world, Part Three: Context
for Agricultural Development, 2021, Chapter 16, Pp. 529-562. Washington, DC: International
Food Research Institute (IFPRI). https://doi.org/10.2499/9780896293830 16

38. Food and Agriculture Organization (FAO). Technical papers from the expert meeting on how
to feed the world in 2050. FAO, 2009. Available at http://www.fao.org/wsfs/forum2050/wsfs-
forum/en/on

39. V. Bjornlund, H. Bjornlund, & A. F. Van Rooyen. Why agricultural\prodtiction in sub-
Saharan Africa remains low compared to the rest of the world—a#histoFical perspective.
International Journal of Water Resources Development, 36(sup1), 2020,'S20-S53.

40. United Nations. Wave of increased food insecurity hits WestNand Central Africa. United
Nations News, 12 April 2024. Available at https://news.un.org/en/story/2024/04/1148516

41. Food and Agriculture Organisation of United Natigqns¥Global Report on Food Crises:
Number of people facing acute food insecurity rose to 298million in 58 countries in 2022. FAO,
03 May 2023. Available at https://www.fao.org/ngwsroom/detail/global-report-on-food-crises-
GRFC-2023-GNAFC-fao-wfp-unicef-ifpri/

42. World Bank. World development\ indicators. World Bank, 2024. Available at
https://databank.worldbank.org/source/wotld=development-indicators

43. The Punch. Crisis Group interyiew, coordinator of IDP camp in Jalingo, Taraba state, Abuja,
9 February 2018, “Taraba to resettte 19,000 victims of Katibu herdsmen attacks”. The Punch,
22 January 2018. In January™R018, MAKH said over 4,000 herders and their families were
displaced by the November 2017 clashes with the Bachama.

44. Heritage Foundationt\/ndex of economic freedom. Heritage Foundation, 2024. Available at
https://www.heritage,0rg/index/pages/all-country-scores

45. World Bank” Group. The changing nature of work. Washington: International Bank for
Recongtruction  and  Development/The ~ World  Bank,  2019.  Available  at
https://decuments1.worldbank.org/curated/en/816281518818814423/pdf/Main-Report.pdf

46. African Development Bank Group. African Development Bank and ECOWAS assess
regional integration strategy. African Development Bank, 21st September 2023. Available at
https://www.afdb.org/en/news-and-events/press-releases/african-development-bank-and-ecowas-
assess-regional-integration-strategy-64485

47. World Bank. World governance indicators. World Bank, 2023. Available at
https://databank.worldbank.org/source/worldwide-governance-indicators48. E. R. Aikins and

19



African Futures. ECOWAS geographic features. African Futures, 30th June 2024, 2024.
Available at file:///C:/Users/HP/Downloads/AFI-Geographic-Futures-ECOWAS%20(1).pdf

49. A. Farooq, K. Hamid, A. Aslam, & G. Shabbir. Triangular nexus between institutional
quality, trade liberalization, and agricultural growth in Pakistan. Paradigms, 13(2), 2019, 10-
17

50. J. Swinnen. The political economy of agricultural and food policies. In K. Otsuka, & S. Fan
(Eds.), Agricultural development: new perspectives in a changing world. International Food
Policy Research Institute (IFPRI), 2021, pp. 471-502

51. J. Lin, L. Flachsbarth, & S. von Cramon-Taubadel. The role of institutignal quality on the
performance in the export of coconut products. Agricultural Economics, 51@), 2020, 237-258.

52. B. Gelgo, A. Gemechu, & A. Bedemo. The effect of institutiontl quality on agricultural
value added in East Africa. Heliyon, 9(10), 2023, 1-14

53. M. Z. Chishti, B. Hussain, & M. A. Khursheed. Impact of inStitutional quality on bilateral
exports: Exploring the role of development. Journal ofS\Applied Economics and Business
Studies, 5(2), 2021, 17-34

54. M. Aminizadeh, H. Rafiee, A. Riahi, & E. WMehrparvar Hosseini. Assessing the role of
institutional quality of Iran and its trade parthers™on Iran’s agricultural products exports.
Iranian Journal of Agricultural Economics\and)Development Research, 51(1), 2020, 1-13.

55. A. Orji, J. E. Ogbuabor, O. 1. Anthény=Orji, & J. N. Alisigwe. Agricultural financing and
agricultural output growth in deyel@ping economies: any causal linkage in Nigeria?
International Journal of Financegnsurance and Risk Management, X (2), 2020, 34-43

56. V. Onegina, N. Megitf;\V. Antoshchenkova, & O. Boblovskyi. Outcome of capital
investment on labor predirctivity in agriculture sector of Ukraine. Journal of Eastern
European and Central\Asidn Research, 7(1), 2020, 12-25

57. P. Zand, H. Mirzgte, H. Mehrabi, & S. Nabieian. Analysis of economic and social impact of
investment deyelopment policy in agricultural sector. Journal of Agricultural Science and

Technology;24¢7), 2011, 1737-1751

58. S. A_Asongu, & N. M. Odhiambo. Challenges of doing business in Africa: A systematic
review. Journal of African Business, 20(2), 2019, 259-268

59. S. A. Asongu, J. Nnanna, & V. S. Tchamyou. Finance, institutions, and private investment in
Africa. Politics & Policy, 49(2), 2021, 309-351. doi:10.1111/polp.12395

60. World Bank. Enterprise surveys. Enterprise Surveys Data, 2023. Available at
https://www.enterprisesurveys.org/en/data

20



Chapter Two
Literature Review

2.0 Preamble

This chapter presents the review of related concepts, theories, and empirical studies on
investment climate, institutional quality and agricultural performance. Specifically,_this section
conceptualizes investment climate, institutional quality, agricultural performanc@% the review
of extant literature on the interrelationship among investment climate, i;&itg&cﬁal quality, and

agricultural performance. Also, theories and empirics related to % ic of the study were

discussed. Lastly, the gaps in literature are identified. Q
2.1 Conceptual Reviews QQ
2.1.1 Investment Climate 6’6

Investment climate refers to the set of eco@\Q’QOCial, and institutional conditions within a
country that influence the attractiven f that country for both domestic and foreign
investments. It encompasses Varioﬁca\ors that impact the ease of doing business, the level of
investor confidence, and the , all environment for investment activities. As articulated by the
World Bank, the inves r& climate includes elements such as regulatory frameworks, legal
.
systems, infrast@ acroeconomic stability, and the efficiency of public institutions!.
Investment %@Qe explains the environment in which firms of all types and sizes invest and
grow. ngﬂent climate is about the environment in which firms and entrepreneurs of all types
(from farmers and micro-enterprises to local manufacturing concerns and multinationals) have
opportunities and incentives to invest productively, create jobs and expand!. It consists of

location specific factors that shape the enabling environment for firms to invest productively and

grow?.
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An essential aspect of the investment climate is the regulatory environment. A conducive
regulatory framework provides clear rules and procedures for businesses, reducing uncertainty
and transaction costs. Regulations that are transparent, predictable, and efficiently enforced
create a favorable environment for investment. For instance, two scholars emphasize the
significance of business-friendly regulations and their correlation with higher, levels of
investment and economic growth®.Infrastructure development is another critic *pznent of
the investment climate. Adequate transportation, energy, and communicati@ structure are
essential for the smooth operation of businesses. Improvements in i@&tvcture contribute to
increased productivity, cost-effectiveness, and the overall trm%ness of a country for
investment*. This study highlights the positive impact of i cture on private investment in
developing countries®.Moreover, the institutional ¢ a@ a country, including the efficiency
and transparency of public institutions, plays a % role in shaping the investment climate.

NS

Secure property rights, effective legal sys y and minimal corruption are associated with a

.
more favorable investment climat@ihese institutional factors not only foster investor
confidence but also contribute’t&;term sustainable economic development.

In Keynesian ted@? , investment refers to real investment which adds to capital
equipment. It le @q increase in the level of income and production by increasing the
production an@gﬁase of capital goods. Investment, thus, includes new plants and equipment,
constr{ti/%% public works, net foreign investment, inventories, and stock and shares of new
companies. In the words of Joan Robinson, “by investment means an addition to capital, i.e.,
making an addition to the stock of goods in existence. To be more precise, investment is the
production or acquisition of real capital assets during any period.” Thus, emphasis on investment

used to mean advocating greater quantities of investment, under the assumption that a financing
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gap was a barrier to development’. Past research, however, focuses on the quality and not the
quantity of investment®*!°, They focus on the institutional and policy environment that
determines whether investments pay off in greater competitiveness for firms and in sustained
growth for the economy. Afterwards, higher productivity in individual firms culminates in higher
rates of growth of the gross domestic product (GDP). Therefore, though, the policy areas covered
by investment climate is broad, the performance of individual firms is at the he Q the policy
and micro-level data provide useful insights into how firms assess the pacl%/gpolicies and
government behaviour using such criteria as risks, costs, and barriers @@etition. At the firm
level, uncertainty about the content and implementation of gov policies are of important
concern. In developing countries, policy inconsistenc@@ery rampant and inefficient
implementation of policies sometimes occasioned by@uption and nepotism is a common
feature of government business relationships. r policy design and weak institutions
exacerbate macroeconomic instability, ar '% regulation, and weak protection of property
.
rights. All these cloud business oppo{&}ﬁes and chill incentives to invest productively?.

Furthermore, investmc@%ﬁate is simply a condition of investment environment

characterized and evalua@% the gross domestic product (GDP) growth paces, the existing

level of taxes ani@, interest rates, inflation, tariffs and prices, exchange rates, prices for
ubli

corporate an%

scholars @ that it is not correct to equate investment climate and investment attractiveness,

¢ securities, and legal framework of investment activity'’!2. However,

emphasizing that the latter one represents the narrower and more subjective concept!®. They
define the investment climate as a set of influence factors of various types (political, socio-
economic, financial, socio-cultural, organizational-legal, and geographical) peculiar to a certain

country (region, industry) and determine its attractiveness level for a foreign investor!3.
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Meanwhile, the investment climate is considered as “a set of political, economic, legal,
geographical, and socio-cultural conditions that together secure and impact the investment
activity of domestic and foreign investors on a certain territory.”

Given the foregoing analysis, this study employs the economic freedom index published by the
Heritage Foundation, which include property rights, government integrity, judicial effectiveness,
trade freedom, business freedom, and investment freedom. Property rights re Qo e legal
rights individuals or businesses must use, control, and transfer their property, ificluding land,
buildings, and intellectual property, without interference from others®h government. As to
government integrity, it reflects the absence of corruption and t %orthiness of government
officials in carrying out their duties impartially, transpare @1 in accordance with the law.
Judicial effectiveness refers to the efficiency, fai sx@ reliability of the judicial system in
interpreting and enforcing laws, resolving dis% d protecting the rights of individuals and

N

businesses. Concerning trade freedom, it }&res the extent to which governments allow free
.
movement of goods and services am@oﬁers, with minimal tariffs, quotas, and other trade
barriers, fostering open and c@ itive markets. Regarding business freedom, it assesses the
ease of starting, operatir%?closing a business, including factors such as regulatory burden,
licensing require @nd bureaucratic procedures, which can either facilitate or hinder
entrepreneuria&c vities. Meanwhile, investment evaluates the openness of a country’s
invest@%ate, including restrictions on foreign investment, government policies affecting
investment, and the ability of investors to repatriate profits and capital freely.

2.1.2 Institutional Quality

The concept “institutional quality” is a broad concept that captures law, individual rights and

high-quality government regulation and services. North being one of the pioneers of institutional
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quality has contributed greatly to the subject matter'®. He defines institutions as “humanly
devised constraints that shape interaction between people”. North acknowledged that
institutional quality of an economy improves as limitations are being imposed on executive
power which could either be “formal rules” or “informal constraints”!'>. This is to ensure that
executives do not put themselves above the law by reducing the de jure power position convened
on them. By doing this, this is to ensure that the properties and welfare (Q%Widuals,
entrepreneurs as well as social groups that challenge the present economic systefit are protected
by law. The protection also extends to their investment in human dev@nt, physical capital,
and technology/innovations. The notable scholars noted that eﬁection is required to (a)
speed up the adoption of technology which is available in @ rt of the world; and (b) add to
the existing technologies by investing in resea h(@development, most especially the
disruptive ones!>. These are extremely uncerta‘fb nature, and this makes them a great
NQ
challenger to executives in position of fo hnd informal power. Thus, this calls for quality
N

institutions that would ensure that ev@ (challengers and incumbents) is equally protected by
law which was far from limited w@ﬂh’s definition of institutions.

\

Some scholars ex@e the argument further by taking a wider perspective beyond de
Jjure executive p @ including de factor power'®. They opined for a de facto power of
individuals, eﬁgﬁeurs and social groups that challenge the present economic system in their
invest e@ it in human, physical capital, and technologies. This focuses on the legal right of
individuals which was interpreted by researchers as a formalized trust!’>. A study on trust
societies, four researchers discovered that trust amongst individuals not only in economic
transaction but also in their legal right is key to determining institutional quality that would

create a lasting progress in an economy'. Summarily, the legal right produces an inclusive
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institution, where rights and economic protection are for all regardless of their status (rich or
poor), position and origin. This is not in line with the extractive institution where resources are
extracted from the masses for the greater benefit of the ruling elites.
Another thought by Easterly which differs from previous scholars stressed the importance of
effective public service as an internal element of institutional quality and not just the rights and
opportunities of individual'®. Speaking from the angle of the developing countrie Q%ued that
“legal and political rights are quite unproductive if they are faced with poor public service”. For
instance, business failures as they could not cope with high productio@ue to lack of public
investment in infrastructure like poor electricity power supply@ oad network, lack of social
amenities among others. Q

This study therefore defined “institutional uq@as a set of rules and regulations by
government to govern an economy, check the po%%f public office holders, provides enabling
environment for businesses to strive and ensure that the achieved goals of every individual or

.

group do not infringe on the right’{(agd opportunities of others. Several indices have been
constructed to measure instin@%’ quality for countries at large. This study employs the
Worldwide Governance @gxs (WGI) constructed by Daniel Kaufman and Aart Kraay which
is also available }\TQ' ebsite of World Bank. Examples of other international organizations
that provided iadic€s for countries’ institutional quality are International Political Risk Services
Group (I&), International Country Risk Guide (ICRG), etc. The study chooses the
institutional data computed by the World Bank because it reflects on the governance views and
perspectives of the public, private, and non-governmental organization (NGO) sector experts
worldwide'4. The WGI indicators constitute six dimensions of governance developed for over

200 countries and territories spanning from 1996 to 2021. The indicators contain all the essential
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elements of a good institutional quality. They are based on the perception of various informed
stakeholders from thirty-five different sources such as surveys from individuals, domestic firms,
business experts and commercial business personnel etc. The WGI data were provided by thirty-
three organizations, international organizations (such as the African Development Bank, Asian
Development Bank, European Bank for Reconstruction, and development) and information
providers of private businesses (like Political Risk services and Economist In Qn Unit)'4,
The indices are constructed by the World Bank yearly to keep track injprovements or
deterioration in institutional settings over time. The four institutional@&wles picked from the
six key dimensions of institutional quality provided by the Wor ]}%re?

Government Effectiveness: It captures the quality of bervices and the degree of its
independence from political pressures, thus fosterin a/a%’n context for private investment.
Regulatory Quality: The ability of the govew&& formulate and implement sound policies
and regulations that permits and promotes g%e sector development, thus laying down uniform
rules of economic engagement; and \C;\\'
Control of Corruption: Thi@%{e control of bureaucratic power used to convert public
resources for private gair&@&tends to hinder the progress of an economy.

Rule of Law: I ‘@s the principle that all individuals and institutions, including the
government, @u ject to and accountable to law that is fairly applied and enforced, ensuring
justice ar@%ecting fundamental rights.

Combining the three indices of institutional quality, the study will construct a composite index

using the principal component analysis (PCA).
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2.1.3 Agricultural Performance

Agricultural performance can be defined as the achievements of the agriculture sector which
includes outputs, land, fertility, technology, labor productivity and exports. It measures the
overall achievement of a country’s agriculture industry and indicates the deviation from the
preferred level of performance. Agricultural performance has to do with everything that has to do
with the general accomplishment of the agriculture sector i.e., outputs, employm Qa&(ﬁxports.
The ECOWAS area, formed on May 28, 1975, transitioned into a Customs Wnioff‘on January 1,
2015, with the implementation of the Common External Tariff (CE'I@ rms of agricultural
trade strategy, West African Heads of State and govemment@a embraced the ECOWAS
Agricultural strategy (ECOWAP) in January 2005, a@l prolonged period of neglect
(ECOWAS, 2016). ECOWAP supersedes the agric 1W8 licy of the West African Economic
and Monetary Union (WAEMU), which was est% ed in December 2001 and referred to as

»

importance of the Regional AgriC{ﬁ}l olicy on the region's agenda and significantly

Politique Agricole de 'UEMOA (PAU): 2008 global food crisis reemphasized the

accelerated the implementation{&bWAP through the National Agricultural Investment Plans

(NAIPs) and the Region icultural Investment Plan (RAIP). These programmes facilitated

the reversal of so@%@,ical patterns and enabled the attainment of preliminary conclusions at
evel,

the institutionghl

West l®%

In addition, on a continental scale, the African Union (AU) established the

particularly regarding the influence on Agriculture and food security in

Comprehensive African Agriculture Development Programme (CAADP) in 2003 in Maputo and
reaffirmed its commitment in Malabo in 2014!7. The New Partnership for Africa's Development

(NEPAD), which was founded by the African Union (AU), prioritizes the Economic Community
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of West African States Agricultural Policy (ECOWAP) as a key component of its continental
agenda. From this standpoint, a key goal of the transformation agenda is to convert rural African
areas into thriving centres for the cultivation and processing of food, tuber, and forage crops by
improving agricultural productivity and facilitating access to both domestic and international
markets. The new guidelines of ECOWAP 2025 align with the commitments made at Malabo,
2014 Malabo Declaration, and the Sustainable Development Goals (SDGs). Q&idelines
consider the following factors: a volatile global food market, a significant sufge in demand,
increased regional trade, and concerns regarding terrorism and insecur@

Agricultural Output Growth

Agricultural output growth is the persistent increase in the ion of foods, feeds, fiber, and
other goods through the systematic growing and @g of plants and animals. It is the
constant improvement in the making use of land e plants and animals'®. This also refers to
the sustained increase in the quantity and q }ﬁy of agricultural products over a specific period.
The agriculture output growth is c@ or ensuring food security, alleviating poverty, and
supporting overall economic d@men‘[, especially in agrarian economies. Thus, it involves
improvements in crop yi&@?vestock productivity, and other agricultural outputs, often driven
by advancements i @logy, efficient farming practices, and favorable policy environments.
According to% od and Agriculture Organization, underdeveloped countries hope to move
from the @rgtion of stagnation to one of self-sustained growth if the agricultural sector is
developed so that, surplus labour force is absorbed by new industries?’. A scholar also viewed
agriculture as a means of reducing dependence on certain importations, curtailing food price

increases, earning foreign exchange, absorbing many new entrances to labour market, and

increasing farmer’s income?!. For many other developing countries, agriculture remains the gate
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way to several desired ends which includes poverty reduction, rural transformation, employment
generation, food security and improved national health profile of the citizenry??.
Several factors contribute to agricultural output growth. Technological innovations, such as
improved seed varieties, irrigation systems, and mechanization, play a vital role in enhancing
productivity. Access to credit, education, and extension services for farmers also facilitates the
adoption of modern and efficient farming methods. Additionally, supportive gov Qe*rrpolicies,
infrastructure development, and market access contribute to the overall grow cge agricultural
sector. Sustainable agricultural output growth is not only essential @bting the increasing
demands of a growing population but also for promoting 0@ stability and reducing
dependence on imported food items. Some of the key de ‘@ ic trends affecting the West
Africa’s agriculture output growth are as follows?3: be
a) There has been rapid population growth i st Africa. Its yearly growth rate has been
2.7% throughout the past 30 years, mor® than doubling. The fastest-growing populations
tend to be in the world's p@b nations. A decline in birth rates is a demographic
transition that only a srr\ ber of countries have begun. As a result, the 300 million-
strong regional pb@%ﬂ is projected to soar to 388 million in 2020 and 490 million in
2030. @

b) Nearlyhalt 6f West Africans are under the age of fifteen. Therefore, in the next ten years,
S@OH children and teenagers will join the workforce.

c) Urbanization is developing throughout West Africa. Nearly half of the population lived in

urban settlements in 2013, up from 33% in 1990, making it the most urbanized region in

sub-Saharan Africa. There are two noticeable tendencies in urbanization: first, the

predominance of national metropolitan areas (home to 40% of the urban population) over
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secondary cities and towns and their fast expansion; and second, the spread of small
towns along rural areas' lower urbanization boundaries, near big cities and important
transportation corridors.

d) Rapid urbanization, rising populations, and uneven economic possibilities in the area all
contribute to strong migratory flows both within and across countries. Many people have
moved from the rural to the urban, from the Sahelian to the Sudano-Gui on es, and
from the poorer inland countries to the wealthier coastal states. T eseQigrations are
examples of intraregional migration. é

e) The rural population is still growing, even as people are o%out of the area. On top of
that, there is a high density of people living in rura@ 5 51% of rural residents occupy
10% of rural land, while 16% occupy 1)6% rural space. Consequently, land
fragmentation and demand for natural

-\{:Q%

growth. This is particularly true in highty productive, densely populated areas that have

are both exacerbated by rural population

.
excellent access to markets. @conversion of forest or rangelands into arable land
causes rising environme&)sts and tensions in West Africa, where there is a scarcity
of underutilized 1 Q

Agricultural Em ‘l@t

Agricultural e@gﬂnen‘[ refers to the involvement of individuals in activities related to the

cultiv@/ rops, raising livestock, forestry, and other agricultural practices. It encompasses a

broad range of tasks within the agricultural sector, including planting and harvesting crops,

tending to animals, managing farms, operating machinery, and engaging in agribusiness
activities. Agriculture employment is a key component of the rural economy and plays a crucial

role in providing livelihoods for a significant portion of the global population, especially in
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developing countries. In the context of labor statistics and economic analysis, agriculture
employment is often measured as the number of individuals actively working in agriculture,
either as self-employed farmers, hired laborers, or engaged in related agricultural enterprises.
Agricultural employment is defined as the total number of working age persons who were
engaged in the agricultural activity to produce goods or provide services for pay, or profit,
whether at work during the reference period or not at work due to temporary abs ero a job,
or to working-time arrangement. The agriculture sector consists of activ@e} agriculture,
hunting, forestry, and fishing. Until 2000, agriculture was the mains@&mployment around
the world. Since then, the services sector has assumed this ma e%ﬂhe gap between the two
has widened. Although employment growth in agriculture @ ed, the number of workers in
this sector reached over one billion, representing 1 i 3@ workers?,

The agricultural sector has some speci racteristics that make it more difficult,
compared to other sectors, to know preci&bhow many people it employs. Firstly, in many

.

countries, agriculture is still domina@ family farms, where family members provide labour
input at different times of the y: %condly, many farmers and farm workers pursue agriculture
as a part-time activity @e other important sources of income. Thirdly, agriculture is
characterized by %; labour peaks, where large numbers of workers may be hired for
relatively sho@rl ds®.
Furthe %%ith 1.3 billion people employed in the sector, agriculture is the second greatest
source of employment worldwide after services and it accounts for 28% of global employment4,
As countries develop, the share of the population working in agriculture is declining?. While
more than two-third of the population in poor countries work in agriculture, less than 5% of the

population does in rich countries?*. Productivity gains make it possible to reduce the agricultural
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land needed to feed a given number of people. It is predominantly the huge productivity increase
that makes this reduction in labor possible.

Agricultural Exports

Agriculture exports refer to the international trade of goods produced within the agricultural
sector of a country, including but not limited to crops, livestock, and related prod cts. These
exports contribute significantly to a nation’s economy by generating i creatlng
employment, and fostering economic growth. Agriculture exports encomp Qlde range of
commodities, such as grains, fruits, vegetables, meat, dairy products, @%cessed foods, which
are produced for sale and consumption in foreign markets. Agricultura export refers to the crop
grown locally in a country but sold to a buyer in anothe@ . An agricultural export crop
simply means a crop that is currently grown in a ¢ um@(e Nigeria but has export potentials,
according to National Bureau of Statistics in 20 ricultural exports are goods and services
produced domestically but purchased by fereigners. This form of export is one of the oldest

.

forms of economic transfer and occu@a large scale between nations. With a diverse range of
climatic conditions and fertile l&the region has the potential to produce a wide variety of

\

agricultural products suc@c coa, coffee, palm oil, cashew nuts, cotton, fruits, and vegetables
etc. @

Cocoa: It is (%o he most important agricultural exports in the ECOWAS region. Countries
such as (@'Ivoire, Ghana, and Nigeria are major producers and exporters of cocoa beans.
These beans are used to produce cocoa powder, cocoa butter, and chocolate, which are in high
demand globally. The region's favorable climate and fertile soil make it an ideal location for

cocoa cultivation. Cote d'Ivoire alone accounts for a significant share of global cocoa production.
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Coffee: This is another significant agricultural export in ECOWAS. Countries like Cote d'Ivoire,
Togo, and Liberia are known for their coffee production. The region produces both Robusta and
Arabica coffee, with Robusta being more prevalent. Coffee exports contribute to foreign
exchange earnings and provide employment opportunities for many smallholder farmers.

Palm Oil: It is a widely exported agricultural product in ECOWAS. Nigeria, Ghana, and Cote
d'Ivoire are the major palm oil producers in the region. Palm oil is used in va 'Q%ustries,
including food processing, cosmetics, and biodiesel production. The region's tropical climate and
vast areas of suitable land make it a prime location for palm oil cultiva@

Cashew Nuts: Cashew nuts are an important cash crop in E @ Countries like Nigeria,
Cote d'lIvoire, and Benin are major producers and exp f cashew nuts. The region’s
favorable climate and suitable soil conditions make,it @ble location for cashew cultivation.
Cashew nuts are in high demand globally, both é@nack and for use in the food processing
industry. \

Cotton: It is a significant agricultu{_}&port in several ECOWAS countries, including Mali,
Burkina Faso, and Benin. T@Qfountries have favorable climatic conditions for cotton
cultivation, and cotton ex@ontﬂbute significantly to their economies. Cotton is used in the
textile industry to fabrics, garments, and other textile products.

Fruits and \@t les: ECOWAS countries also export a variety of fruits and vegetables.
Products @s bananas, pineapples, mangoes, tomatoes, and peppers are exported to regional
and international markets. These exports contribute to food security, income generation, and
employment opportunities for farmers and traders.

In the ECOWAS region, agricultural exports have increased from 315,841.1 thousand US dollars

in the 19962000 fiscal year to 1,201,912.2 thousand US dollars in the 20162018 fiscal year!”.
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It is possible to explain the increase in agricultural exports by referring to the institutional and
investment climate policies that the nations that make up ECOWAS have enacted. When
examining the analysis of individual countries, it is evident that certain countries (Cote d'Ivoire,
Ghana, Guinea Bissau, Nigeria, Senegal, Sierra Leone) experienced significant growth in
agricultural exports, as measured by the export value of agricultural products in thousands of US
dollars. However, agricultural exports in other countries (Benin, Burkina Faso, QVe de, The
Gambia, Mali, Niger, Togo) showed fluctuations'”. ECOWAS countries primarily export their
agricultural products to other African countries, Europe, and the Unit@eslg. Regional trade
within ECOWAS is significant, with neighboring countries bei r@ importers of agricultural
products. Europe is a major market for cocoa, coffee, an Q

from the region. The United

States is also an important market for agricultural exgx@rﬁcularly for cashew nuts and cocoa

®%

Despite the potential for agriculturah@brts, ECOWAS faces several challenges in this sector.

products.

Challenges and Opportunities

Inadequate infrastructure, ind&ransportation and storage facilities, hinders the efficient
movement of agricultu\@uct& Limited access to finance and credit facilities restricts

investment in '@?ﬂming techniques and value addition. Inconsistent policies and

regulations acpess member states create barriers to trade, hindering the growth of agricultural

export@’b

ECOWAS countries have significant opportunities to enhance their agricultural exports.
Investing in infrastructure development, such as roads, ports, and cold storage facilities, can
improve the efficiency of agricultural value chains. Promoting regional integration and

harmonizing trade policies can facilitate intra-regional trade and attract foreign investment.
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Additionally, investing in research and development to improve farming techniques, increase

productivity, and promote value addition can enhance the competitiveness of agricultural exports.
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2.2 Review of Theoretical Literature

2.2.1 Theories Linking Institutions and Investment Climate

2.2.1.1 Institutional Theory of Investment

The institutional theory of investment was developed by Thorstein Veblen, an American

economist and sociologist. Veblen proposed this theory in his seminal work “The Theory of the

Leisure Class” in 1899 and further elaborated on it in “The Theory of Busines Qe rise” in

1904. He argued that investment decisions are influenced not only by econo@gtors but also

by social and institutional factors, such as social norms, cultural@&ws, and institutional

structures. According to Veblen, these non-economic factors significant role in shaping

patterns of investment and economic behaviour?®. The in@l al theory of investment is a

perspective within the broader field of institutio akéigxomics, centering on the profound

influence of institutions on investment behaVQrQeﬁB tcomes. At its core, this theory contends

that institutions, encompassing legal fram: }ks, regulatory bodies, and social norms, play a
.

pivotal role in shaping the decisions\ﬁ;}westors%. These institutions provide both formal and

informal rules that structure Q&%mic activities, thereby influencing the incentives and

constraints faced by indiﬁ@?&md organizations engaged in investment activities®’.

Furthermo e’\(% theory emphasizes the importance of institutional stability and
predictability.@e ors seek environments where institutions remain stable over time, providing
a leve o@’gictability that enables effective planning and execution of long-term investment
strategies®®. Cultural and social norms are also recognized as influential factors in investment

behavior, with trust and social capital embedded in cultural norms impacting the willingness of

investors to engage in transactions and business relationships. The Institutional Theory of
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Investment also delves into the dynamics of institutional change, acknowledging that institutions
evolve over time in response to changing economic, social, and political conditions?.
From a policy perspective, the institutional theory of investment suggests that policymakers
should focus on creating and maintaining institutions that provide a conducive environment for
investment®**3!. This entails efforts to strengthen legal frameworks, reduce regulatory burdens,
and foster a stable and predictable institutional environment. However, élote the
complexity of institutional dynamics and the challenges associated with isolating“the impact of
specific institutional factors. Additionally, the theory may not fully c@e informal institutions
or the intricate interactions between different institutional n%nts. In conclusion, the
Institutional Theory of Investment offers a valuable ork for understanding how
institutions shape investment decisions and ou O%Qemphasizing the importance of a
supportive institutional environment for economic’@ lopment, and attracting investments.
2.2.1.2 Political Economy of Investment }ry
.

The political economy of investm@eory delves into the intricate relationship between
political structures, power dyn@%and investment decisions within a society. At its core, this
theory posits that the po&@%nvironment significantly influences economic activities, with a
particular emphasi @9 impact on investment behavior and outcomes. A fundamental aspect
of this theoq@v ves around the examination of power structures within a society. The
distributi political power, including the influence of political elites and interest groups,

N/
plays a pivotal role in shaping policies and regulations that, in turn, affect the overall investment
climate. The theory contends that decisions related to investment are not solely based on

economic considerations but are also shaped by political actors seeking to advance their interests

through policy mechanisms*2.
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Governance quality is identified as a crucial factor in the Political Economy of Investment theory.
Effective governance, characterized by features such as the rule of law, transparency, and
accountability, is seen as essential for creating an environment that is conducive to investment?3.
Conversely, weak governance can lead to uncertainties and inefficiencies, acting as a deterrent to
potential investors. Political stability emerges as a key determinant in investment dynamics.
Investors are generally more inclined to engage in long-term and substantial stthents in
politically stable environments*. Additionally, the theory emphasizes the si%glce of policy
consistency and predictability. Abrupt policy changes can introd&ucertainties, causing
hesitation among investors and negatively impacting the overalLi @ent climate.

The concept of rent-seeking behavior is another di 1071 addressed by the theory. This
behavior refers to the pursuit of economic benefits t rm@olitical influence rather than through
productive activities. In the context of invest%ﬁfb]§[-seeking activities can distort incentives
and lead to the suboptimal allocation of

S

%urces, potentially hindering economic growth.
o 5\'
inves

reforms, particularly those a@gﬂg issues like corruption, inefficient bureaucracies, and

Furthermore, the political economy ment theory suggests that successful institutional

regulatory obstacles, are k@%ntingent on political factors. Implementing reforms may require
political will and @alliances to overcome resistance from vested interests that may oppose
changes that t@gﬁheir economic advantages>>.

2.2.1. Pl@’bty Rights Theory

The property rights theory constitutes a cornerstone in economic thought, examining the intricate
link between well-defined property rights and economic development. At its essence, property
rights refer to the legal entitlements individuals or entities possess over a particular resource or

asset. The clarity and enforceability of these rights play a pivotal role in shaping economic
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incentives, investment decisions, and overall resource allocation within a society*>.One of the
central tenets of the property rights theory is its assertion that secure property rights are a
linchpin for encouraging investment. Investors are more likely to allocate resources when they
have confidence that the fruits of their endeavors will be protected and that they can exercise
control over, benefit from, and potentially transfer their assets without undue interference?’.
Moreover, well-defined property rights act as a bulwark against encroachment a Q%akhorized
use of resources. This assurance is vital in fostering a conducive environment forinvestment, as
individuals and businesses are more inclined to engage in economices when they have
confidence in the protection of their property rights. Crucially, ec%roperty rights contribute
to the encouragement of long-term investment. The theor@ ds that when property owners
are assured of their rights and can anticipate a stabl Q@imen‘[ over an extended period, they
are more likely to engage in activities that pro ot%§omic development, such as infrastructure
development, technological innovation, and k&unable resource management$,
.

Property rights can take various forrn{G%udmg private property rights, common property rights,
and state property rights. Th&%y emphasizes the superiority of private property rights,
positing that they provi&@&trongest incentives for responsible resource management and
investment®. It @Qres that clear ownership fosters a sense of responsibility and
accountability among property owners. The interplay between property rights and economic
institui&/@ crucial facet of the theory. It suggests that the quality of economic institutions,
such as legal systems and enforcement mechanisms, is paramount for the effective protection of
property rights. Strong and reliable institutions are necessary to ensure that property rights are

not only established on paper but are also upheld and enforced in practice.
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Nations with secure property rights are generally expected to experience higher levels of
investment, entrepreneurship, and overall economic growth*’. The property rights theory
provides a robust framework for understanding the foundational role of secure property rights in
fostering economic development. It underscores the importance of creating legal frameworks that
ensure the security and enforceability of property rights, as these factors act as x‘talysts for
investment, entrepreneurship, and sustained economic growth. Q
2.2.2 Theories Linking Investment Climate and Agriculture PerformanQJO
2.2.2.1 The Resource-Based View O

The resource-based view (RBV) is a strategic management theory ‘that emerged in response to
the limitations of traditional industrial organization econo@@rﬁculaﬂy Porter’s five forces
framework. Originating in the 1980s and 1990s, V@des a comprehensive framework for
understanding how a firm's unique resources apabilities contribute to its competitive
advantage and, consequently, its perform bﬁ‘. In the context of agriculture, RBV offers

.

valuable insights into how a farm o@usmess can leverage its distinct resources to enhance
agricultural performance. Remu@gﬂvithin agriculture can encompass a wide range of assets,

\

including physical resousce$, tike land and machinery, human capital such as skilled labor,

knowledge and eé@n sustainable farming practices, and relationships with suppliers and

distributors. 6

The core ’ths of RBV (resources and capabilities) hold relevance in the agricultural sector*.
For instance, a farm with advanced irrigation technology or a specialized knowledge of soil
management may possess resources that contribute to increased agricultural productivity. These
resources, when effectively combined and managed, become capabilities that distinguish the

farm from others in terms of efficiency and output quality.
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In assessing the strategic potential of resources within agriculture, the VRIN criteria (Valuable,
Rare, Inimitable, and Non-substitutable) provide a useful framework. Valuable resources in
agriculture could include innovative crop management techniques or access to premium markets.
Rarity might involve possessing unique, locally adapted seed varieties. Inimitability could stem
from exclusive contracts with suppliers or proprietary knowledge, while non-substitutability
might be represented by a particularly fertile piece of land that cannot be easily r Q%
The application of RBV to agricultural strategy suggests that farms should focus*on identifying
and optimizing their unique resources and capabilities to create value sumers and achieve
a sustainable competitive advantage®’. This perspective aligns\with the broader goal of
improving agricultural performance, not only in terms of ed yields but also in terms of
economic viability and environmental sustainability*. be

RBYV has also evolved to incorporate th ept of dynamic capabilities, recognizing
that the agricultural sector, like other i }mes, faces changing external conditions. For
agriculture, this could involve adapti‘{gi shifts in climate patterns, adopting new technologies,
or responding to evolving cm&% preferences. While RBV provides valuable insights into
internal sources of compb@%dvantage, it is important to acknowledge its limitations. Critics
argue that RBV d es@srovide clear guidance on how firms, including those in agriculture, can
develop or ac@e Valuable resources. Additionally, the theory has been criticized for its inward
focus, so@es neglecting the role of industry structure and the external environment.
2.2.2.2 Supply Chain Management Theory
The origins of supply chain management (SCM) theory can be traced to the late 20th century,
evolving in response to the challenges posed by globalization, technological advancements, and

heightened competition. It represents a departure from traditional, siloed approaches to
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operations, emphasizing the need for a holistic view that considers the coordination and
integration of various elements within a supply chain®.
A foundational principle of SCM is the concept of end-to-end integration. This involves seamless
collaboration across the entire supply chain, from raw material suppliers to end consumers. The
goal is to optimize processes, reduce costs, and enhance overall supply chain performance.
Another critical aspect is the efficient flow of information, emphasizing the impo e of timely
and accurate data sharing to improve decision-making and increase visibility ‘throughout the
supply chain. Additionally, effective inventory management is a corn Xof SCM, balancing
optimal stock levels with minimizing holding costs*¢.
SCM theory acknowledges the Bullwhip effect, a phen@@ where small fluctuations in
consumer demand can lead to amplified fluctuatio % m in the supply chain. Strategies to
mitigate this effect involve improving commu n, enhancing forecasting accuracy, and
implementing effective inventory man >hent practices. To balance efficiency and
.

responsiveness, SCM theory disting{ﬁ%s between lean and agile supply chains. Lean supply
chains prioritize minimizing w@gfd optimizing processes, while agile supply chains focus on
flexibility and responsivb@Qo changes in demand or supply. The choice between lean and
agile strategies dm@'ﬁ% the specific characteristics of the product and market®.

Coordinationl mechanisms, such as collaborative planning, forecasting, and replenishment
(CPF z@%endor-managed inventory (VMI), play a crucial role in SCM theory. These
mechanisms facilitate effective collaboration among supply chain partners, ensuring
synchronization and efficiency. As environmental and social considerations gain prominence,

SCM theory expands to include the concept of sustainable supply chain management. This
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involves integrating environmentally and socially responsible practices into supply chain
operations, such as green sourcing, ethical labor practices, and reducing carbon footprints*.

Advancements in technology significantly influence modernizing supply chain practices. SCM
theory explores the impact of digitalization, automation, and data analytics on supply chain
efficiency and responsiveness. Technologies like the Internet of Things (IoT), blockchain, and
artificial intelligence contribute to the evolution of SCM in the digital age. When Q’Ldl g SCM
theory to the agricultural sector, the principles of end-to-end integration, in Qon flow, and
effective inventory management become crucial in optimizing the tural supply chain.
Coordinating activities from farm to market, implementing sus@a e practices, and leveraging
technology can enhance the efficiency and performance Qe agricultural supply chain. For

instance, technologies like precision agricultur @ata analytics can improve farm

management practices, while sustainable sourcin thical considerations contribute to a more

2.2.2.3 Agribusiness Value Chain @y

The Agribusiness Value Chain{k%y provides a comprehensive and integrated perspective on

the entire agricultural ah@% production system, extending beyond traditional agricultural

responsible and resilient agricultural suppl@h.

models by recog@ interconnectivity of various stages involved in bringing agricultural

products fro e farm to the consumer*’. At its core, this theory acknowledges that agriculture
is not @ to the field but involves a network of activities, starting with input suppliers such
as seed and equipment providers, extending through producers and processors, and culminating
in distributors and retailers. Each component within this value chain contributes to the creation

and delivery of agricultural products, with value continually added at each stage.
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A fundamental concept within the Agribusiness Value Chain Theory is the notion of value
addition. This emphasizes the importance of enhancing the quality of agricultural products and
optimizing processes at every step. Whether through improvements in farming techniques,
efficient processing methods, or strategic marketing, the theory underscores the need for
continual enhancement to meet evolving consumer demands and preferences*®.

Vertical integration, another key aspect, allows agribusinesses to participate in Qﬁtages of
the value chain. Companies that own both farms and processing facilities, foriexaffiple, engage in
vertical integration. This strategy provides opportunities for synerst efficiencies, and
greater control over the quality and consistency of the final a 'c@ product. Market access

S

and the role of institutions are crucial considerations wit theory. Institutions, including

regulatory bodies and industry associations, play g’@ble in shaping the rules and norms

governing interactions within the value chain®®. 'I% eory recognizes the impact of institutions
on market access, influencing the functioni }agribusiness value chains.
.

Furthermore, technology and '\(ﬁ}vation are seen as critical drivers of success within the
agribusiness value chain theow&ncements in precision agriculture, genetic engineering, and
information technology h@% potential to improve efficiency, reduce costs, and enhance the
overall quality ar& ability of agricultural products. In addressing sustainability and social
responsibility, the theory acknowledges the increasing importance of environmentally friendly
practi es,@’gﬂ sourcing, and social responsibility within the agribusiness sector. As consumers

and stakeholders demand transparency and sustainability, agribusinesses are compelled to align

their practices with these expectations.
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2.2.3 Growth Theories

2.2.3.1 Solow Growth Theory

The Solow growth theory, conceived by Robert Solow in the 1950s, holds a pivotal place in
economic theory, providing a foundational framework to understand the determinants of
sustained economic growth. This model, while simplifying the intricate dynamics of economic
systems, accentuates the roles of capital, labor, and technology in the producti Qﬁéss“g. Its
applicability to the investment climate and agricultural performance is particularly-fioteworthy.
At its essence, the model, expressed through the production function 1@ , L, A), underscores
the significance of capital accumulation for economic growth. This\is especially relevant in the
agricultural sector, where investments in physical capit Qas advanced machinery and
irrigation systems, can significantly boost producti 'ty@ Solow model’s acknowledgment of
diminishing marginal returns to capital reflects ﬂb actical reality that continuous growth is

N

contingent on innovative and efficient use %re urces>.
m

"N

In the context of the investm ate, the Solow growth model illuminates the critical

role of sustained investment® Q physical and human capistal. Policies that encourage

agricultural investments,\in Qructure development, and technology adoption align with the

model's predictio \ stering long-term economic growth. Moreover, understanding the
G

model's conc convergence can guide policymakers in addressing disparities within the

invest&@nate, ensuring that regions with lower initial capital levels experience faster
growth rates®!.

The steady-state equilibrium predicted by the Solow model aligns with considerations of
agricultural performance over time. In regions where investments are consistent and balanced,

agricultural outputs can stabilize at a level that maximizes efficiency. However, this equilibrium
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is contingent on prudent policies that manage the delicate interplay between capital accumulation,
technological progress, and population growth.

Technological progress, a key factor in the Solow Model, plays a transformative role in
agriculture. Investments in research and development, coupled with the adoption of cutting-edge
technologies, can lead to significant improvements in agricultural performance®. Precision
farming, genetic innovations, and digital agriculture are examples of technologic @:emen‘[s
that align with the model's emphasis on the role of technology in sustaining e¢onoffiic growth.
Population growth, integrated into the Solow Model, finds relé in discussions of
agricultural performance. While a growing labor force can co ib%positively to agriculture,

the model suggests that its benefits are contingent on par. reases in capital to maintain a
favorable capital-to-worker ratio. Thus, policies r% ing investments in both agricultural
infrastructure and education become cmc%ﬁb timizing the positive contributions of
population growth to agricultural output. \

.
2.2.3.2 Endogenous Growth Theor&(v\
The Endogenous growth thm@resen‘[s a transformative evolution in economic theory,
departing from the assum@ of the Solow growth theory by emphasizing the significance of
internal, endogen n®r5 in driving sustained economic growth®. Developed in the late 20th
century by ec gﬁs like Paul Romer and Robert Lucas, this framework is particularly relevant
when xa@g the complex interplay between the investment climate, agricultural performance,
and long-term economic development.
At the heart of the endogenous growth theory is the recognition of human capital as a primary

driver of growth>*. Unlike the Solow theory, which treated labor as a homogeneous factor, the

endogenous growth perspective acknowledges that investments in education and skills contribute
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to enhanced productivity. In the realm of agriculture, fostering a skilled and innovative
workforce through targeted investments in agricultural education and training programs becomes
crucial. Such investments not only elevate the capabilities of the workforce but also have the
potential to spur technological innovations in farming practices.

A distinctive feature of the endogenous growth perspective is its focus on knowledge creation
and technological progress as endogenous elements®. In contrast to the Solo Q%i, which
considered technological progress as exogenous, the endogenous growth fram&Work suggests
that policies and investments in research and development can driv@mous technological
advancements. This has direct implications for the agricultural sect here proactive efforts to
promote innovation, sustainable practices, and knowledge nation can significantly impact

agricultural performance. &Q

The concept of increasing returns to sceﬂb entral to the endogenous growth model,

o

introduces a dynamic element. In agricul his implies that investments in knowledge and
technology can lead to self-reinforci s\o%h. As more data, technology, and knowledge are
applied, the potential for increa gﬁciency and productivity in farming practices expands. This
insight underscores the h@lce of policies that encourage continuous learning, technology
adoption, and inn{@ithin the agricultural sector.

Population gr@h, when considered within the framework of the endogenous growth model,
becon@%set rather than a hindrance if accompanied by strategic investments. In the
agricultural context, policies that support sustainable population growth, while simultaneously

investing in education and technological advancements, lead to a more skilled and productive

agricultural workforce, positively impacting agricultural performance.
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Furthermore, the endogenous growth model underscores the role of institutions and policies in
creating an environment conducive to innovation and growth. Policies that promote
entrepreneurship, protect intellectual property rights, and foster competitive market structures are
seen as essential for endogenous growthS. In the agricultural domain, this might involve policies

incentivizing sustainable farming practices, allocating funds for agricultural re&&ch, and

R
O

The Schumpeterian growth theory, pioneered by Joseph Schumpeter,@@ dynamism into the

ensuring fair access to markets, particularly for small-scale farmers.

2.2.2.3 Schumpeterian Growth Theory

study of economic growth by emphasizing the transformatiye power of innovation,
entrepreneurship, and creative destruction. This theory r s a departure from traditional
growth models, like the Solow growth theory, by at it%%economic progress to the continuous
process of introducing new ideas, ‘[echnologi{sQ roducts. In the context of examining the
investment climate and agricultural perform: %, the Schumpeterian growth theory offers unique
.

insights into how innovation shapes L{ﬁg}el‘m economic development®”.

Entrepreneurship and innovaﬁ@%the cornerstones of the Schumpeterian growth theory. In
agriculture, entrepreneun%@? a pivotal role in driving transformative changes. This could
manifest through ﬂ@oduction of cutting-edge farming technologies, the development of
sustainable aggicultliral practices, or the creation of novel products that enhance productivity and
efﬁcie@licies that support and incentivize entrepreneurial ventures within the agricultural
sector contribute to fostering an environment conducive to innovation.

Creative destruction, a central concept in the Schumpeterian framework, highlights the continual
process of obsolescence and renewal that accompanies innovation. In agriculture, this could

involve the phased-out use of traditional farming methods in favor of more resource-efficient and
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environmentally sustainable approaches. Understanding and navigating this process becomes
critical for policymakers shaping the investment climate, as it necessitates a balance between
facilitating innovation and managing the potential disruptions it can cause™.

Technological progress, viewed as endogenous in the Schumpeterian growth theory, becomes a
key driver of economic growth. Policies that encourage research and development in agriculture,
protect intellectual property rights, and create an environment conducive to innov. Q%ntribute
to technological advancements. The investment climate is thus shaped by o@at recognize
and incentivize the importance of technological progress within the ag@&uzl sector®,

Dynamic competition, as outlined by Schumpeter, centers %‘ continuous pursuit of

innovation to gain a competitive edge. In agriculture, Qﬂd translate into companies

developing genetically modified crops, precision ag 'c%@technologies, or sustainable farming

practices that enhance productivity®!. Policies fos a competitive marketplace in agriculture

can stimulate this dynamic competition Xiving innovation and improving agricultural
S

performance. \CO\

The concept of leaming@%mg underscores the importance of accumulated knowledge
and experience through e%cess of innovation. In agriculture, this might involve farmers
gaining expertise i menting advanced technologies or refining sustainable practices over
time. Policies Supporting ongoing education and training for agricultural practitioners contribute
to this r@ enhancing overall agricultural performance.

Institutions and the policy environment play a critical role in the effectiveness of the
Schumpeterian Growth process. Policies that cultivate a culture of entrepreneurship, provide

incentives for research and development, and ensure a competitive marketplace within the

agricultural sector can facilitate dynamic innovation®!. Crafting a supportive policy environment
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contributes to a favorable investment climate, encouraging both established entities and new
entrants to engage in innovative practices that enhance agricultural performance.
23 Review of Empirical Studies
2.3.1 Institutions and Investment Climate
This study reviews the intricate connections between institutional quality and the investment
climate, with implications for economic growth and various factors influen 'Q%estmen‘[
decisions at both regional and global levels. In addition, this study examiles relationship
between private investment choices and different governance institut@cluding corruption,
judiciary system, property rights security, political stability, \regulations and taxation,
bureaucracy quality, as well as civil liberties and politica 2. An empirical estimation is
conducted to analyze the link between private inve me& d governance institutions in a panel
of 32 nations. A simultaneous model is used, MB economic policy and other variables are
considered to explain both variables concurrently. The study demonstrates that economic reforms,
.
including financial development and @openness, as well as human capital, have a dual effect
on private investment decision\@fr directly influence these decisions and indirectly enhance
them by improving the Q@)f governance institutions. The research reveals that inadequate
governance, poli@ tility, and limited public oversight were major factors that greatly
influence the @e

A res@ritically examines the problems, difficulties, and potentials of implementing

investment choices during the 1980s and 1990s in the MENA region.

changes to improve the investment environment in the largest economy in ECOWAS, with the
aim of generating accelerated economic growth®. More precisely, it examines matters relating to
the management of organizations, physical structures, personnel, global cooperation, availability

of funds, economic factors, and gender-related concerns. The obstacles to investment climate
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improvements in Nigeria encompass curbing rent-seeking behaviour, creating credibility,
promoting public trust and legitimacy, addressing human resource difficulties, improving
infrastructure, addressing the limitations of the financial markets, and reducing the heavy
dependency on oil money. The article asserts that an optimal investment environment is crucial
for fostering economic growth and alleviating poverty. Nevertheless, it is important to note that
no country possesses an impeccable investment climate, and achieving per Qn s not a
necessity for capitalizing on the advantages of a favourable investment clima&

Two scholars discover that weak corruption control had @«eﬁimental impact on
investment levels in the Middle East and North Africa region betwe 00 and 2009°. Similarly,
a study discovers a negative correlation between corrupti(@ investment in 67 nations from
1960 to 19858, Their findings emphasize the noti bla%rruption is a detrimental force that
impacts the investment climate, business prospec ernment operations, public opinion, civil
society, and the private sector. Their study analyses the primary factors influencing capital flows

.
in 34 emerging and developing natio’if%llowing the global financial crisis during the period of

2009: Q3-2015: Q4%. The* m& also utilizes a panel methodology to establish that

N\
comprehensive measureS@ stitutional quality and financial development are the primary
factors influencin ‘b{&t and gross capital flows. Nevertheless, this study specifically tries to
concentrate o® the high and low occurrences of capital flows and utilizes only a single
combi& ic of financial development.

This study investigates the factors that influence investment and productivity by utilizing the
2014 World Bank Enterprise Survey, which constituted the small, medium, and large enterprises

in Nigeria®. The study examines five primary aspects, namely: the educational background of

the workforce, availability of infrastructure, accessibility to financial resources, the scale of
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enterprises, and other characteristics related to the business environment. The survey
encompasses 2,676 firms. Additional factors that influence the business climate include
instability, bribery or corruption, the duration of time enterprises allocate to navigating
government regulations, and inadequate electricity supply, among others. The findings indicates
that the primary hindrances for business owners in Nigeria were access to money (33.1%), access
to energy (27.2%), and the level of corruption (12.7%). Q

Two notable scholars conduct a comprehensive analysis of the obstacles @1 conducting
business in Africa®. They explore the relationship between the e oing business and
economic progress, while also exploring the specific issues en$1 ed in the African business

environment. The correlation between the facilitation ness activities and economic

progress was examine through six key factors: ey@bn and distribution of wealth, job
opportunities, equitable regional and economic ®§h, Gross Domestic Product (GDP) and
GDP per capita, living standards, and expofts. Meanwhile, the obstacles to conducting business
R\

are expressed through the followin@ur imensions: concerns pertaining to the expenses
associated with initiating and@ ting a firm, scarcity of energy and electricity, limited
availability of financial re%%, and elevated taxes and restricted international trade.

Three notable scl&;\\l' estigate the links between finance, governance, and private investment
in 53 Africa%ou tries for the period 1996-2010'". They decompose the property rights
institui&/' political (voice and accountability and political stability), economic (government
effectiveness and regulation quality), and institutional (corruption-control and rule of law)
components. They also investigate the comparative concurrent links of financial dynamics of

depth, efficiency, activity, and size. They discover that governance dynamics and private

investment are positively and significantly related, but the nexus of financial depth, efficiency,

53



size, and activity are not statistically confirmed. The study argued that the interaction of finance
and governance is not significant in potentially promoting private investment, perhaps due to
substantially documented surplus liquidity issues in African financial institutions.

A study presents empirical evidence from multiple countries to examine the influence of political,
institutional, and financial factors on the patterns and changes in gross capital flows between
2000 and 2016%. The scholar utilizes panel regressions and dynamic panel G ith* country
fixed effects to assert that the “Lucas Paradox™ can be primarily attributed tolinstitdtional quality
rather than the impact of declining returns of capital. The study conf@xrlier empirical data
indicating government effectiveness, regulatory quality, rule of law, political stability are the
key institutional indicators that determine the dynamics of _@ apital flows. It emphasizes the
balanced impact of these factors. However, it is i pp@ to note that gross capital outflows
patterns are not significantly influenced by f%&h as voice and accountability, as well as

N

corruption. Their findings additionally den@ates that a highly developed financial sector has
a greater propensity to attract forei qwes

ments and exerts an influence on overall capital
outflows, albeit not on private {a&gf outflows. The findings further emphasize the importance
of financial institutions it@?istribution of total capital flows. They contend that the degree to

which the ﬁnanci@r needs enhancement in each country is contingent upon country-

specific circumgtarices, with the changes posing the greatest difficulties for low-income

econo%/%’b

A study conducts a thorough examination of the key technological elements that influence the
investment environments in Belarus and Poland®’. According to their examination of the global
innovation index, Poland outperforms Belarus in terms of innovative development, as measured

by the main components of the index: innovation input and innovation output sub-indexes. The
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study equally identifies several key technological factors that significantly impact investment
decisions. These factors include Global Innovation Rankings, funding for research and
development, the extent to which advanced technology is being adopted, the digitalization of the
economy, the development of e-services, and the effectiveness of technology transfer
mechanisms. It has been found that the promising trends in the global innovation index, the rise
in financing for research and development, the increasing inventive activity o Q&eses, the
advancement of e-services, and the higher level of digitalization in economitej ve a positive
impact on investment climates. However, the disparity between the @n xes for innovation
input and output, the limited proportion of R&D spending in GDP,\and the inadequate methods
for technology transfer have a detrimental impact on the in@ t appeal of the countries.

Furthermore, the study reviewed studies that exami Q@' institutions impacted on economic

components of investment climates like income , interest rates and inflation rates. There

is the institutional quality-led econor@

is the causal factor behind ecou&%growth. The underlying reasoning is that by enhancing the
I

are two hypotheses considered in relation %}1 tions and income growth. The first hypothesis
wi

hypothesis, which posits that institutional quality

quality of institutions, the,r chs of the country may be utilized more effectively to improve

both allocative a@tive efficiencies. Effective governance systems mitigate the tendencies
e

of individuals%

extem(;@rbs yields higher investment returns for investors, so stimulating both local and

gage in rent-seeking and moral hazard activities. Reducing these adverse

foreign investments in the country, which in turn promotes economic growth. The second
hypothesis pertains to the concept of economic growth-led institutional quality. Within this
context, increased economic affluence enables governments to obtain the essential skills,

technology, and knowledge required to enhance the regulatory and governance structure within
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the nation. Rising economic activity correspondingly amplifies the need for enhanced
institutional structure and processes. The country’s institutional governance improves because of
increased resources and a greater demand for improved institutional quality®s.

Two researchers examine the link among economic growth, institutional quality, and financial
development in a set of middle-income nations®®. The results indicate a positive relationship
between institutional quality and economic growth. However, the direction of Qﬁfy varies
depending on the specific proxies used to measure institutional quality. Mor¢™precisely, the
quality of legal institutions directly affects economic growth, whern increase in income
leads to an enhancement in the quality of public sector instit 'o@vo scholars examine the
interactive effects of total factor productivity and institutio Qty on the economic growth of
13 low-middle income countries in Asia from 2000,t 70, The empirical findings indicate a
negative link between institutional quality an{é% rowth in low-middle income countries in
Asia. The adverse impact can be attributed t@ the weak institutional framework prevalent in these

.

low to middle-income nations. Neve{ﬁ%s, otal factor productivity has a positive influence on
economic growth. Similarly,‘@%{eractive effects of institutional quality and total factor
productivity have a positb@%ence on economic growth.

The study examine owing body of research that explores the influence of institutional
determinants 6 ntrepreneurial activity and its impact on economic growth’!. This
comprehe@ analysis, encompassing a wide range of diverse literature, allows for the
differentiation between two unique research paths in the subject of entrepreneurship. Based on a

comprehensive review of research conducted between 1992 and 2016, it has been found that

institutions have a connection to economic growth by means of entrepreneurship. This raises
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further inquiries regarding the specific institutional factors that promote entrepreneurship,
ultimately leading to economic growth.

A study investigates the influence of government power size on economic growth across
different quality institutions in 23 Indian states’?. They discovered that a larger government
power size is associated with a detrimental effect on economic growth, particularly in the State.
The magnitude of the detrimental impact of governmental authority on economi *ﬂ in each
state is contingent upon the caliber of institutions within that state. States with high-quality
institutions experience a lesser negative impact compared to those wi@*quality institutions.
Another study also examines the influence of effective govern ce%institutions on economic
growth in Indonesia during the period from 2000: Q1 to 2@ 4199 The study employs GDP
growth as an indicator of economic growth. Governa %s assessed based on factors such as
voice and accountability, political stability, ab!e@ of violence, control of corruption, and
government effectiveness. Institutional qua 'ty\vas examined using proxies such as the rule of

.

law and the quality of regulation. Th{@?&ings demonstrate that the efficiency and effectiveness
of government programmes am@g/institutions contribute to overall economic growth.

Two researchers examiﬂ@%institutional elements, including political stability, voice and
accountability, g %t efficacy, regulatory quality, rule of law, and control of corruption,
impact econo%g owth in the ASEAN region’®. This study employs panel data estimate on a
sampl of@’bations in the Association of Southeast Asian Nations (ASEAN) from 2002 to 2018.
The results indicate that the quality of regulations and the presence of a strong legal framework
had a significant and positive impact on the per capita GDP of ASEAN. Conversely, it was found
that the voice and accountability had a negative effect. A study examines the impact of financial

and institutional development on the economic growth of the Association of Southeast Asian
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Nations (ASEAN) economies between 1995 and 201774 The study found that the quality of
institutions has a significant and direct impact on economic growth. Moreover, the study reveals
that institutional development is mutually beneficial to financial institutions and markets.
Another research examines the links between institutional quality and economic growth in 27
post socialist economies from 1996 to 20167°. When using the Worldwide Governance, Indicators
to evaluate the quality of institutions, it was discovered that over time, eco Q%owth is
positively linked to the presence of a strong legal system and the ability O&IS to express
their opinions and hold those in power accountable. Regulatory qualit@ direct impact in the
short term, while voice and accountability have a perplexing_n ve impact on economic
growth, which requires further examination. When exa@ the causal link between the
variables, they find compelling evidence that dergp@s the substantial link between the
quality of institutions and economic growth. ’b

During the investigation of low-income ﬁ\n&ies (LICs) and lower middle-income countries

.
(LMICs) from 2005 to 2019, a study@vered that institutional quality, economic growth, and
other factors such as goveﬂ@%expenditure and tax revenue often exhibit endogenous
relationships with each O‘@che short term®. Their empirical findings also showed a direct
and significant re{;{\w} between institutional quality and economic growth in the LMICs and
n

the pooled gr%

VariabQ/ reas the pooled data shows a one-way causal relationship from institutions to

he short term. LMICs exhibit a two-way causal relationship between these

economic growth. Notably, the findings also indicate that the relationship between institutional
quality and economic growth was not statistically significant in the short term for the low-
income countries. These findings indicate that in low- and middle-income countries (LMICs),

enhancing the quality of institutions will enhance economic growth, and conversely, economic
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growth will strengthen institutional quality. These findings emphasize that institutions in the
low- and middle-income countries (LMICs) have a comparatively advantageous position in
terms of governance, compared to their counterparts in the low-income countries (LICs), to
contribute to economic growth.

As regards inflation and interest rates, three researchers examine the non-linear response of
central banks to inflation in both developed and developing nations’. The resea Q&;amined
the asymmetrical impact of institutions on changes in inflation rates across 51 nations from 1983
to 2015. These countries included 28 advanced economies and 23 rging and developing
economies. The findings indicate that the calibre of politic @tions has a noteworthy
influence on the minimum level of the inflation rate. Thos Qtong institutional quality have
a significantly lower inflation rate since monetary u@es adjust their conduct accordingly.
This is in stark contrast to those with weak ins nal quality. Their research indicates that
countries characterized by low corruptio \a\gle governments, effective bureaucracy, and

.

favourable socio-economic conditio@perience a significantly reduced inflation rate. Central
banks in these nations take decisiye¢*action when the inflation rate surpasses a certain threshold.
The inflation threshold %1 more significantly influenced by the socio-economic condition
index than by ot e@ndexes of institutional quality. The findings suggest that enhancing
institutional q@ty empowers central banks to effectively maintain low levels of inflation. A
schola c@s that there is a positive relationship between the level of economic diversity in a
country and the impartiality of its institutions, based on an analysis of cross-national time series
data over the past 25 years’’.

The study conducted by five scholars validated that the quality of institutions is a crucial

requirement for the advancement of the financial sector in the United States’. In addition, they
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discover that the relationship between natural resource rent and finance is influenced by the
quality of institutions. A scholar investigates the influence of the financial and social
performance of microfinance institutions (MFIs) on the lending interest rate”. The article has
extensively examined microfinance institutions (MFIs) that have received a five-star rating in
each of the six global areas, both individually and throughout the time span of 2006 to,2012. The
data from 382 Microfinance Institutions (MFIs) across 70 countries worl s been
extracted from the Microfinance Information Exchange (Mix Market). The findings indicate that
the cost of funding, return on assets, and the quantity of credit clie@&rt a significant and
positive influence on the lending interest rate globally. Neverthele ere is a notable inverse
correlation between the extent of outreach, as indicated by rage loan size, and the lending
interest rates.
™
The collective findings from the reviewed _stu reveal an intricate relationship between
institutional quality and the investment cli &stitutional quality, encompassing governance,
.
corruption control, rule of law, and p{ﬁﬁability, emerges as a critical determinant of private
investment decisions. Weaknes\s&an corruption control and governance are identified as
detrimental factors, inﬂu@%nvestment levels, particularly evident in regions like the Middle
East and North f@imultaneously, economic reforms, financial development, and trade
openness exhibi gﬁal effect on private investment decisions. These reforms not only directly
shape in\@en‘[ choices but also indirectly enhance them by fostering an environment of
\/
improved governance institutions. The studies underscore the significance of considering the

multifaceted nature of institutional quality in understanding its impact on investment climate

dynamics.
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Challenges in improving the investment climate are highlighted across diverse economies. These
challenges range from rent-seeking behavior and credibility issues to limited public trust and
human resource difficulties. Infrastructure gaps and heavy dependency on specific sectors, such
as oil, further complicate efforts to create an optimal investment environment. The studies
emphasize the need to address these challenges comprehensively to foster economic growth and
alleviate poverty. They also shed light on the fact that achieving perfection i Q%estment
climate is not a necessity for capitalizing on its advantages. Rather, a cofitinyols process of
addressing challenges and improving institutional quality is cmci@&ustained economic
development.
Technological factors emerge as significant drivers of im@e decisions. Global innovation
rankings, research and development funding, di 'tq@n, and the adoption of advanced
technology all play pivotal roles in shaping_th stment climate. Moreover, insights from
microfinance institutions indicate that the %ncial and social performance of these entities
.
influences lending interest rates. Tliﬁés‘uonship between natural resource rent, finance, and
institutional quality also under@%he interconnectedness of economic variables. The general
insights collectively pof@% diverse dimensions of the relationship between institutional
quality and the j @n‘[ climate, emphasizing its global significance and the need for
imperative ap@ccﬁgs in different regions and contexts.
2.3.2 Ir@ional Quality and Agricultural Performance
Institutional quality and its impact on agricultural sector development are a passionately
contested topic. Relevant and associated studies were reviewed in this study following the
indicators of agriculture performance such as its output growth, employment, and exports. A

study discover that the presence of high-quality institutions has a positive impact on the
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expansion of the agricultural sector in Pakistan®. This conclusion was drawn from an analysis of
time series data spanning from 1984 to 2015. The findings indicate that the quality of institutions
has a beneficial impact on the expansion of the agricultural industry. A scholar discovere that
democratization had a more positive impact on the economic well-being of less affluent farmers
in comparison to wealthier farmers®!. It is emphasized that political factors play a critical role in
the analysis of agricultural policies, as nearly all agricultural policies are inﬂue@@bbying
and pressure exerted by interest groups. QJ

Three scholars conduct a study on institutional quality, using three @rs from the World
Bank’s world governance indicators®?. They examined how the @tors specifically affected
the bilateral coconut trade between the top 26 coconut ng countries and the top 15
importing economies from 1996 to 2016. The ﬁp&% indicate that higher government
effectiveness promotes the exchange of hi h@ goods, whereas improved voice and
accountability ratings reduce the trade of c%okt products at all stages of value addition.

.

A study examines the impact of insti@ quality on the increase in agricultural value in seven
East African nations betwm&gdo and 2020%. The findings indicate that voice and
accountability exert a d i%tal and statistically significant impact on regional agricultural
value-added, wh vernment effectiveness has a beneficial and statistically significant
impact on regional agricultural value-added. The findings suggest that the quality of institutions
plays cr@role in determining the increase in agricultural value-added in East Africa. Within
the area, the presence of efficient institutions leads to a rise in the value added to the agricultural
sector. In addition, an increase in per capita gross domestic product, a decrease in the proportion

of rural population, and an increase in the proportion of education expenditure were found to

have notable additional impacts on agricultural value-added.
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A research study proposes that an increase in agricultural productivity results in changes in the
structure of the rural agricultural sector, as well as its relationship with contemporary industry
and services®. This hypothesis was tested using data from eighteen nations in Sub-Saharan
Africa. They contend that the expansion of agricultural output is crucial for the development of
institutions. This structural modification presents chances for institutional entrepreneurs to
expand institutional safeguards to these novel endeavours, so enhancing instit Qﬁtegrity
The findings indicate that policies aimed at enhancing agricultural productivity*play a crucial
role in enhancing institutional quality. O

A study examines the effects of institutional quality on sever s@ in 42 countries in sub-
Saharan Africa (SSA) from 2010 to 2018%. The findi Qggest that, in contrast to the
commonly accepted belief that institutions prom e% h and development, the impact of
institutional quality on both sectoral and overall% omic performance in Sub-Saharan Africa
(SSA) was generally limited. Nevertheles%h findings suggest that the starting level of real

.
GDP and labour play a significant @\n driving growth, especially in the overall economy.

Hence, the study indicates that th&-region necessitates institutional change, improved human

N\

capital development, arﬁ@%al accumulation to stimulate sectoral and overall economic
performance in s -@n Africa.

Three scholar%gée how the agricultural sector’s performance might be improved in the long
term thro e establishment of an institutional framework, hence guaranteeing food security
in Nigeria®®. The number of undernourished persons is utilized as a proxy for food security in the
stability dimension. The independent variables are agricultural sector performance and
institutional framework, while population is employed as a control variable. Two agricultural

variables, namely agriculture production and agriculture credit, are utilized with six variables
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pertaining to the institutional framework. The findings indicate that over a long period of time,
the production and credit related to agriculture will enhance food security by decreasing the
proportion of undernourished individuals by 2% and 18% respectively. Regarding the
institutional framework, political stability and the absence of violence and rule of law have a
positive impact on food security. They decrease undernourishment by around 69% and 29%
respectively. On the other hand, the control of corruption and the presenc Q\wice and
accountability have a negative effect on food security. They increaSe number of

undernourished people by approximately 74%, 51%, and 63% respecti@

A study investigates the impact of climatic change and financial growth on agricultural output in

the period from 1990 to 2016%7. More precisely, it a@how renewable energy, institutional

the ASEAN-4 countries, specifically Indonesia, Malaysia, ippines, and Thailand, during
quality, and human capital impact agricultural ction. The findings demonstrate that the
quality of institutions has a positive impact&n\agricultural production. Moreover, climate change
has an adverse impact on agricultura@mtlvity, but renewable energy and human capital have
a direct influence on agricultu@%duction. Furthermore, the impact of carbon emissions on
agricultural productivity @nced by using renewable energy, the level of human capital, and
the quality of inst] &

In this study, e;Qolars analyze the influence of agriculture and forestry on carbon emissions,
consi eri@ quality of institutions®®. They utilize data from global and five regional levels
spanning the years 1996-2015. The findings suggest that agricultural production is positively
correlated with CO, emissions, while forestry is negatively associated. The relationship between

institutional quality and CO> emissions is positive, with institutional quality directly and
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indirectly influencing CO: emissions. These findings underscore the significance of institutional
excellence in mitigating agricultural and forestry emissions.

A research study examines the impact of political institutions on Nigeria’s economic
performance by using descriptive statistics from a dataset spanning from 1999 to 2018%°. The
study reveal that political institutions exert a detrimental impact on the economic ,growth of

Nigeria. Observing the inefficiency of political institutions in Nigeria, th Qnt nd that
democracy alone is insufficient for achieving long-term economic pro r&refore, they

propose that strict regulations be implemented to curb the excessi ence of politicians'

personal interests, which often come at the expense of the t’:lﬁe population. The study
S

employs descriptive statistics, which made its methodolo robust. A study demonstrates
that, apart from regulatory quality and voice and a c% ility, the other governance variables
exhibited adverse impacts on economic growth" itionally, the study observes that in Sub-
Saharan Africa, enhanced performance in h\t?ling corruption, government effectiveness, and
.

the rule of law had a notable adverse Kﬁg\ct on economic growth. The quality of regulations has
a positive and considerable h@%n economic growth. A scholar examines the impact of
political institutions, su@k@%e degree of democracy, political violence, the stability of the
government, and @ ility, on the economic growth of Ethiopia®!. The impact of democracy
on growth in ga/r term was negligible, whereas political violence had a substantial adverse
effect. O&e, both the democracy index and accountability had a detrimental impact on real
GDP per capita.

Some authors assert that economic growth is greatly improved by effective governance, robust

democratic institutions, and minimal corruption®?. The study encompasses 32 countries rich in

resources and 47 countries without considerable resources. Two researchers also examine the
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impact of institutions on the correlation between natural resources and economic growth by
analyzing panel data from 44 African nations during the period of 1996-2016%. The scholars
contend that generalizing the result that institutions improve the connection between natural
resource rents and economic growth across all six metrics of institutional quality is challenging.
The variation in the extent and function of institutions is due to differences in the measures of
institutional quality and the variable used to measure natural resources. Howey Qne omplex
connection between natural resources and economic growth is greatly ir@l@i when they
consider the factors of rule of law and regulatory quality. This applie@b h the proportion of
natural resource rents in GDP and the percentage of ores and r&als orts in total merchandise
exports. Q

Three researchers employ the gravity model to ex )3% impact of institutional quality and
development on bilateral exports of 61 coun from 2000 to 2016, considering both
homogeneous and heterogeneous effects® }he results indicate that there is a positive and

"N

statistically significant relationship \Gaween the quality of institutions and the level of
development on bilateral exports\ Moreover, the exporting country’s institutional quality and
level of development ha@%eater influence on bilateral exports compared to those of the
importer country. @hs indicate that when both trading countries possess equivalent levels
of institutionaldquality, it significantly enhances bilateral exports. The study concluded that the
intera%@cts of institutional quality and level of development on bilateral exports is both
positive and statistically significant.

A study investigates the impact of Iran's institutional quality and its primary trade partners on the
export of agricultural products from Iran®®. An analysis was conducted on Iran’s agricultural

exports to 45 significant trading partners using the gravity model from 2002 to 2014. The
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findings indicate that the institutional quality of Iran and its trading partners had exerted
contrasting effects on Iran's agricultural exports, with negative impacts from Iran's institutional
quality and positive impacts from its trading partners' institutional quality. The inadequate
institutional quality of Iran has been acknowledged as a hindrance to Iran's agricultural exports.
Furthermore, the Gross Domestic Product (GDP), trade agreements, and shared borders with
trade partners have a significant and positive impact on Iranian agricultural expo %Wersely,
factors such as distance and economic similarities have a detrimental and significdft influence. A
study also examines the impact of institutional quality on the av@i y of decentralized
financial services, including microfinance and banking service i&mple of seven UEMOA

nations from 2011 to 2016°%. The findings indicate tha@ se of microfinance loans for

financial inclusion has a positive impact on the expg@f agricultural products. Additionally,

u\igi%*

financial inclusion measures impact the ag§ ral exports of WAEMU countries.

it demonstrates that enhancing the calibre tions is the primary conduit via which

.

The collection of studies on institu@\quality and agriculture performance provides a clear

understanding of the complex@%ctions shaping the agricultural landscape across various

regions and contexts. O\@ton thread in these investigations is the acknowledgment of the

positive influenc quality institutions on the expansion and development of agricultural
@

sectors. The @

institu@ameworks can have on the agricultural industry, ranging from production

, exemplified by four scholars, highlights the multifaceted impact that

dynamics to trade relationships®’. Additionally, the studies emphasize the importance of
considering political factors in the analysis of agricultural policies, as demonstrated by a study,
who underscores the differential effects of democratization on the economic well-being of

farmers based on their wealth status®!.
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Another focal point of these studies is the examination of international trade dynamics in
agriculture, showcasing how institutional quality affect as bilateral trade outcomes. A study
exemplifies this by revealing the role of government effectiveness and voice and accountability
in the coconut trade®?. These findings underscore the significance of effective governance in
facilitating not only domestic agricultural growth but also cross-border trade relationships.
Moreover, the studies delve into the regional dimensions of agricultural value-a Q,&a seen in
the analysis by a group of scholars, who identify the contrasting impacts of Yaridufs institutional
components on regional agricultural value®’. O

The studies also contribute insights into the broader implicatio c%@cultural performance on
issues such as food security, environmental sustainability, @ nomic growth. Three scholars
highlight the long-term benefits of an institution ﬁ-@/ork in enhancing food security in
Nigeria®®. Meanwhile, some scholars delve_int environmental aspect, emphasizing the
intricate relationship between agriculture, f %ry, and carbon emissions, further demonstrating

.

the far-reaching consequences of i@ional quality on diverse aspects of a nation’s well-
being®®. In essence, these stu@%llectively emphasize the need for tailored and context-
specific policies that e@% institutional frameworks to foster sustainable agricultural

e*yod security.

limate and Agricultural Performance

development and
2.3.3 Invest@
The relati%rap between investment climates and the development of the agriculture industry is
a highly debated subject. This study assesses relevant and connected studies that examined the
economic, political, financial, and social aspects of investment climates. A study examines the
cause-and-effect relationship between agricultural funding and the rise of agricultural output in

Nigeria””. The findings indicated that there was no causal relationship between agricultural
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funding and the growth of agricultural output. Hence, it is crucial for Nigeria to thoroughly
examine the reasons behind the limited influence of agricultural financing on the expansion of
agricultural output.

A study employs IFPRI’s IMPACT framework, which consists of interconnected biophysical and
structural economic models, to analyze the evolution of worldwide agricultural production
systems, the impact of climate change, and the state of food security®®. Th 'Q&sis was
combined with a novel investment estimating model, utilizing the perpetual invefitory technique
(PIM), which enables a more accurate evaluation of the expenses@&ated with attaining
expected agricultural enhancements. Climate change will i %anticipated progress in
reducing hunger in the future, resulting in a 16 million incr e number of people at risk of
hunger in Africa by 2030, compared to a scenari @cted by climate change. Allocating
resources towards enhancing agricultural producti as the potential to counteract the negative
effects of climate change and decrease th }bportion of individuals vulnerable to hunger in
Northern, Western, and Southern Af{Gﬁ\o five percent or lower by 2030. However, in Eastern
and Central Africa, this propor@%expected to persist at ten percent or higher. The anticipated
cost for investments in A@Q accomplish these outcomes is around 15 billion USD annually
from 2015 to 203 .‘@expenditures are part of a bigger package of initiatives totaling around
52 billion USDhin d€veloping nations.

Four rese@rs conduct a study to examine the patterns in investment and labour productivity
in the agricultural sector of Ukraine®. The study also analyzes the many factors influencing
agricultural production and the global agricultural commodities markets during the period of
2008-2017. The regression study validates that the labour productivity function is contingent

upon the fixed capital per worker and the grain yield. Another four scholars conduct an analysis
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of the dynamics of stabilization policies and the impact of investment on agricultural output in
Nigeria from 1981 to 2019'%. The findings reveal that, in the immediate period, only
government agriculture expenditure, as a fiscal policy variable, had an impact on agricultural
output. The agricultural output was greatly influenced by the exchange rate and inflation rate,
which are monetary policy variables. All policy mix variables had a considerable impact on
agricultural output in the short term. However, only private domestic ir@en had a
significant impact on agricultural output as an investment variable. QJ

A study investigates the capacity of agriculture to create job oities, consequently

diminishing poverty levels in West Africa'

. Findings ind'@@t agriculture offers the

potential for impoverished individuals to enhance their in d break free from the cycle of

poverty. However, the ability of the poor to tak %Qtage of these agricultural prospects’
hinges on their level of human capital developmev(;b

A research study uses a comprehensive }oach to studying the economy that combines
analyzing the impact of investment’xﬁs\households using econometric analysis (specifically,
propensity score matching) w@gﬂdelling the connections between economic growth and

poverty using a dynal’s@&mputable general equilibrium model that considers spatial
differences!'®. Tt@ue was implemented retrospectively to Mozambique. The simulation
ha

results sugges@

succes@et the national growth targets, even though there was a twofold increase in public

the country’s investment plan for the period of 2012 to 2017 would not

expenditure on agriculture. Instead of augmenting expenditures, the government should have
redirected resources towards agricultural research and extension, as opposed to subsidizing
irrigation and fertilizer. Delivering extension services to small-scale farmers is highly efficient in

promoting economic development and alleviating poverty across all areas of the nation.
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Investing in irrigation would be more likely to enhance growth in the southern area of the
country, given the less favourable agro-ecological circumstances. Their method, as seen in
Mozambique, offers a systematic framework for assessing ex ante sector-wide agricultural
investment proposals, considering factors such as economic growth, poverty reduction, and
regional fairness.

A study examines the relationship between agricultural investment and econ Q&gowth in
Tunisia from 1965 to 2016'%. Ultimately, their findings demonstrate a ‘cleaf”and one-way
relationship where agricultural investment positively influences eco@rowth, while other
investments have a negative impact on economic growth. Gr. e%s in the short term only
detect a bidirectional causal relationship between investm economic development. The
findings validate that investing in agriculture is be eﬁ&%or economic growth in Tunisia and
supports the implementation of effective strategieg{b omote this industry.

A research study examines the expansion é‘ncultural total factor productivity (TFP) and its

.

three constituents (technical chang{C%ohmcal efficiency change, and scale change) in 15
countries in South and Sout@&sia from 2002 to 2016'%. During the sample period,
agricultural productivity &@Qﬂl and Southeast Asian countries had a general decrease, raising
concerns about t}(%/{skl' to maintain future agricultural expansion. The primary driver of Total
Factor Productiyity” (TFP) growth has been technological advancement, but its impact has
dimin'sh@ recent times. Conversely, the decrease in both scale change and technical
efficiency change led to a decline in production over time. Different levels of productivity were
found in distinct countries, primarily due to technical progress. In general, South-East Asia

experienced a higher level of consistent and lasting agricultural expansion in comparison to

south Asia. Human capital, urbanization level, and development flow to agriculture were found
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to have a positive impact on agricultural total factor productivity (TFP) growth. On the other
hand, economic development level and agricultural imports were found to have a negative
association with TFP growth.

In 2019, a study conducted a study to examine the direct and indirect effects of the investment
development policy on the agriculture sector and its sub-sectors in Iran in 2011, focusing on the
socio-economic implications!®. The results encompassed three scenarios: a 15% Q%ation in
investment in the agricultural sector, a 10% augmentation in investment in th€ farming and
gardening sub-sector, and a 10% augmentation in investment in th@% sub-sectors. They
stated that the overall economic income increased when the cenarios were realized.
Nevertheless, the initial scenario exerted a more substanti ence on the overall income of
the economy, amounting to 13.12%, in contrast to t qﬁ&%ossibilities.

A study conducts an analysis on the impacts of licy of agricultural investment growth!%,

\S)
An analysis has been conducted to evaluatethe‘tmplications of implementing this policy in three
.

different scenarios, considering bot{@j\itive and negative impacts. The net effects analysis
revealed that the production a@%s would experience an increase in income in each of the
given scenarios. Furtherﬂ%%ecause of the first scenario’s implementation, the industrial and
agricultural secto @nced significant growth. Similarly, the second and third scenarios led
to substantial%re ses in production for the industries, agriculture, and horticulture sectors.
Furthe %rqle examination of open effects also demonstrates a rise in the revenue of the
elements of production and establishments resulting from the implementation of the regulations.
An examination of the indirect consequences of the package revealed that the general economy
experiences a significant growth because of the scenarios. These indirect impacts are

considerably more influential than the direct effects. The findings revealed that the impact of the
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mentioned scenarios on industries, services, and commerce was greater than on the agricultural
sector and its sub-sectors. This suggests a strong connection between these sectors and the
agricultural sector and its sub-sectors.
Two scholars investigate the factors influencing Ethiopian agricultural exports by employing the
imperfect substitutes' model as a theoretical framework. The study includes the time span from
1998 to 2018!'%7. The regression analysis using the two-step system gene Q%noment
technique revealed that the key factors influencing agricultural exports in Ethiopfa@“include gross
domestic product, exchange rate, road network, corruption index, lae port value, indirect
tax income, and domestic saving. Nevertheless, there is a stron @erse correlation between
foreign direct investment and the labour force with Etl@ agricultural exports. A study
analyzes the impact of foreign direct investment o tbb%cultural exports of 13 Arab nations
between 2000 and 2019'%. The random-effects m eveals that foreign direct investment (FDI)
\S
has a favourable and very significant impgo\nagricultural research exports. Empirical findings
.
demonstrate that a 1% rise in Fore{@Dlrect Investment (FDI) resulted in a corresponding
increase of 0.055% in agricultu@%orts.
The comprehensive revib@nvestment climate and agriculture performance encompasses a
diverse range of n@fonducted across different geographical contexts and methodologies.
These investigations delve into the intricate dynamics between agricultural funding, climate
change, i&ent policies, and their implications for agricultural outcomes. The studies reveal
multifaceted insights that contribute to a nuanced understanding of the complex interplay
between various factors influencing agricultural performance.
The global perspective offered by some scholars, utilizing IFPRI’s IMPACT framework,

highlights the significance of climate change in shaping worldwide agricultural production
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systems and food security’®. Their incorporation of a novel investment estimating model
emphasizes the need for strategic resource allocation to counteract the adverse effects of climate
change on hunger. The study underlines the potential of targeted investments to enhance
agricultural productivity, particularly in regions vulnerable to climate-related challenges.

Country-specific studies, such as the examination in Ukraine by some authors, provide localized
insights into the patterns of investment and labor productivity in the agricultu Q&r”. The
findings underscore the importance of factors like fixed capital per workef, and™grain yield in
shaping labor productivity, offering specific considerations for @ akers to enhance
efficiency and output in agriculture. Similarly, studies focusi @geria and Tunisia reveal

specific insights into the relationships between agricultur@ ng, economic growth, and the

effectiveness of investment policies, providing %@eciﬁc recommendations for these

®%

°
This section presents methodologica@ew of institutions, investment climates and agriculture

nations®”103,

2.4  Methodological Reviews

performance. The review is p@géd in three sub-sections as it was done in the empirical

literature section. QQ
2.4.1 Institutio @nvestment Climate

As to the tre%m ysis, a study conducted a study on the relationship between institutional
factor e@eneurial activity, and economic growth’!. They analyzed articles from journals in
the Web of Science database to gain a better understanding of two distinct lines of research. This
analysis helped them examine how institutions, entrepreneurship, and economic growth interact
with each other. A research study utilized trend analysis to investigate technical factors

influencing investment environments in Belarus and Poland®’. Trend analysis allows for the
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identification of patterns and directional movements in variables over time, providing insights
into the long-term trends influencing investment climates. The trend analysis approach identifies
long-term patterns and trends in variables, offering insights into the sustained impact of
institutions on investment. One major discredit of the approach is that it may oversimplify
complex relationships by focusing on trends, potentially missing nuanced dynamics.
Some researchers adopted the percentage ranking approach to analyze fa Q&pacting
investment and productivity in Nigeria®. They analyzed data from the Q)JQWorld Bank
Enterprise Survey, which included small, medium, and large firm tgeria. This method

involves assigning scores based on the relative importance ;: @s, offering a qualitative

assessment of their impact. While less quantitative,

i f@@ariables in influencing investment

oach provides a qualitative assessment of

proach provides a nuanced

understanding of the perceived significance of d

decisions. As for the pros, the percentage rankin
the relative importance of different facto&h‘luencing investment, offering nuanced insights.
Concerning the cons, it lacks the qu@ive precision of other methods, making it challenging
to precisely quantify the impac%g'lables.

Three researchers used aﬁ@% smooth threshold autoregressive (LSTAR) model to investigate
the non-linear c&@tics of central banks’ response to inflation in industrialized and
developing nﬁls . This method is effective in capturing threshold effects and non-linear
relatio S}T@% economic variables. As regards the merit, the LSTAR captures non-linear
relationships, allowing for the identification of threshold effects in central banks’ response to

inflation. However, the approach requires careful specification of threshold values, which may

impact the results.
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Two notable scholars employed a systematic review process to investigate the connections
between the ease of doing business, economic growth, and associated challenges in Africa®.
This method involves a rigorous and comprehensive examination of existing literature, offering a
synthesized understanding of the relationships between institutions and investment in the African
context. The evaluation procedure took place from January 2018 to May 2018. The study
obtained pertinent research from the following archives: Science Direct, Qﬁscholar,
Research Papers in Economics (RePEc), Economic Literature (Econlit), and mainstream
search engine of Google. These studies align with the problem t of the research.
Additionally, the analysis prioritized papers published after 20 $ did not consider studies
that did not have an English edition. The approach ensur anrehensive understanding of
existing literature, providing a synthesized view %%ationships between institutions and
investment. Also, it helps minimize publica{ioQ by including a wide range of sources.
However, conducting a systematic review '\anme-consuming process, and the availability of
X

relevant literature may be limited. \CO\

Several studies used different p %gression estimators. Three scholars utilized the three stages
least square estimations @%e (3SLS) to assess the linkages between private investment and

institutions acros ‘@ of developing nations®?.The panel was comprised of 32 countries.
There were f g{arate sets of regressions that were carried out, and each of them used a
different @ator of governance. These indicators included governance, political stability,
public accountability, and quality of administration. The 3SLS estimator allows for a
comprehensive examination of both time and cross-sectional variations, providing a holistic view

of the factors influencing investment. The panel regressions often have more statistical power

compared to time-series or cross-sectional analyses. As to the demerits, results may be sensitive
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to the specification of the regression model and choosing the appropriate model can be
challenging.

Furthermore, three scholars examine the links between the quality of institutions and economic
growth in 27 post socialist economies from 1996 to 20167°. They employ a panel cointegration
methodology and causality analysis for their investigation. A study also employs a Panel Vector
Autoregressive (PVAR) model to examine the correlation between eco Q%growth,
institutional quality, and financial development in a set of middle-income nat%g

Studies that employed dynamic panel estimation are explained as foll@study employed the

dynamic panel estimation method to explore the relatioﬁip%mtween institutions and

investment in the Middle East and North Africa re his method allows for the
consideration of time-varying factors, capturing th d@cs of institutional changes and their
impact on investment over the selected period, T amic panel approach is particularly useful
for examining the lagged effects of instituti&kvariables on investment decisions. A study also
.
used the panel regression method @estlgate capital movement determinants post-global
financial crisis, considering a’@%sample of developing and emerging nations beginning in
2009: Q3 and continuing@: h 2015: Q4 %°. Panel regression enables the consideration of both
time and cross-s @Vaﬂations, providing a comprehensive understanding of the factors
influencing i@t ent. Another study examines the impact of financial and institutional
develg m@ n economic growth in the economies of the Association of Southeast Asian
Nations (ASEAN) within the period 1995-201774. The study used a dynamic panel estimator to
analyze the relationship. As to the pros, it captures the temporal evolution of variables, allowing

for the examination of lagged effects and changes over time. Also, it enables the study of

dynamic relationships between institutions and investment, offering insights into how changes in
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institutions influence investment decisions. However, susceptible to endogeneity problems,
where the relationship between institutions and investment may be influenced by unobserved
factors.

Studies that employed the panel system of generalized method of moments (GMM) estimators
are discussed as follows. A study employs the Generalized Methods of Moments (GMM) time
series to examine the influence of good governance and institutions on econ ngfowth in
Indonesia from 2000:Q1 to 2018:Q4!%In their study, two scholars e@gd the panel
difference Generalized Method of Moments (GMM) to examine th@’l&ence of total factor

productivity, institutional quality, and their relationship on econoniic growth in 13 low-middle

income countries in Asia during the period of 2000 ’Q.* researcher utilized panel

regressions and dynamic panel GMM estimato A&%Vestigate the impact of political-
institutional and financial drivers on gross c%&s during the time span of 2000-2016%.
The dynamic panel GMM method is effe k& in handling endogeneity issues and capturing
dynamic relationships over time. T{é?scholars employed the panel system of Generalized
Method of Moments (GMM) %&%el the interrelationship between finance, institutions, and
private investment in A&@Qountrieslo. The study only considered two control variables in
their panel estimt@cess. They argued in support of GMM regressions because it gives a
choice betweemcontrolling for variable omission bias and having robust estimations that are not
affected @tmmen‘[ proliferation. A study contends that some GMM specifications do not
employ control variables to avoid instrument proliferation and have robust models!.GMM is
particularly useful in addressing endogeneity concerns and providing robust estimations. The

GMM regressions effectively handle endogeneity concerns, providing robust estimates. Also, the

estimator allows a choice between controlling variable omission bias and having robust models
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not affected by instrument proliferation. However, it requires careful selection and validation of
instruments to ensure their relevance and validity.

2.4.2 Institutions and Agricultural Performance

As for OLS and ECM estimators, four scholars analyze the impact of institutional quality on the
agricultural sector's growth in Pakistan®'. They use time series data from 1984 to 2015. The
researchers employed Ordinary Least Square (OLS) for estimating long-te Q&, Error
Correction Method (ECM) for estimating short-term effects, and the VectQr Effor Correction
Model (VECM) Granger causality test for determining causality. In tt y, they investigate

the influence of agriculture and forestry on carbon emiss@%sidering the quality of

institutions®®. The data from 1996 to 2015 was analyzed u *@ onometrics methods, including
cross-sectional tests, panel unit root tests, cointegrati , Driscoll & Kraay, and completely
s

modified ordinary least square regressions. The ment was conducted at both global and

regional levels. \

A study investigates the long-term il&ﬁs\ement of the agricultural sector in Nigeria by utilizing
the Autoregressive Distribute@% (ARDL) estimator®. Their focus is on enhancing the
institutional framework %Qre food security. Four scholars investigate the impact of climatic
change and ﬁna@wth on agricultural output in the ASEAN-4 countries, specifically
Indonesia, Malaysid, the Philippines, and Thailand, during the period from 1990 to 2016%". To
dete ine@’gorrelation between renewable energy, institutional quality, and human capital in
agricultural productivity, researchers employed second-generation modelling tools, considering
the cross-country impact of shocks. The cointegration tests of Westerlund in 2007 confirmed the
existence of a long-term link among the variables. The parameter estimates were calculated using

the cross-sectionally augmented autoregressive distributed lag (CS-ARDL) model estimator.
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Three scholars examined the impact of institutional quality on bilateral coconut commerce®?.
They focused on three measures derived from the international Bank’s international governance
indicators to measure institutional quality. Specifically, they analyze coconut goods that have
been enhanced to different extents. The researchers employed structural gravity models to
quantify the impact of institutions on the trade performance of the leading 26 coconut, producing
nations with the top 15 importing economies during the period from 1996 to 201 Q

Concerning LSDV, PPML, HDFE, PPML estimators, three researchers eniploy the bias
corrected LSDV model estimator to examine the impact of institutility on agricultural
value added in seven East African nations during the period of (@02083.A study employed
the gravity model to examine the impact of institutional ity and development on bilateral
exports of 61 countries from 2000 to 2016, consi ri% h homogeneous and heterogeneous
effects®. The researchers utilize the Poisson Pse aximum Likelihood (PPML) econometric
method in conjunction with a High-Dimen i?Fixed Effect (HDFE) to estimate and analyze
data that includes high dimensiona{ﬁsﬁ’ effects. A study investigates the impact of Iran’s
institutional quality and its pﬁ&rade partners on the export of agricultural products from
Iran®. An analysis was ¢ ed on Iran’s agricultural exports to 45 significant trading partners
using the gravity om 2002 to 2014. The Poisson pseudo maximum likelihood (PPML)

estimation m was employed, which is more efficient than conventional approaches for

)
estim%/@ity models.
As to GMM, a study employes the panel system GMM to examine the impact of institutional
quality on the provision of decentralized financial services, including microfinance and banking
services, in a sample of seven UEMOA nations from 2011 to 2016°.Four scholars examined the

effects of institutional quality on several sectors in Sub-Saharan Africa (SSA)*. The study
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reexamined the function of institutions in the overall economy. The estimating approach
employed was the system GMM, and the panel consisted of 42 nations from the SSA region. The
data covered the time span from 2010 to 2018.Two scholars examine the impact of institutions
on economic growth by using panel data from 44 African nations between 1996 and 2016°. The
researchers conducted cross-sectional instrumental variable analysis, system dynamic panel-data
instrumental variable regression, and panel smooth transition regression to exan@ﬁresence
of endogeneity, heterogeneity, and nonlinearity. QJ

¢\
O
2.4.3 Investment Climate and Agricultural Performance %
Four researchers examine the causal relationship between Qural financing and agricultural
output growth in Nigeria by employing the paired rm&%ausality test’’.A study examines the
relationship between agricultural investment an nomic growth in Tunisia from 1965 to
2016'%. The researchers employ an empiri hpproach that utilized cointegration analysis and
Vector Error Correction Models. Fou{€§§’ars conduct an analysis of the patterns and impacts of
stabilization policies and inves@%n agricultural production in Nigeria from 1981 to 2019'%,
The Autoregressive Distt&'@ Lag Model was employed in the study.
A study also ex ')@tle socio-economic consequences, including both direct and indirect
effects, of the fayestment development policy on the agriculture sector and its sub-sectors in Iran
durin th@r 2011'%, They employed a social accounting matrix (SAM) to conduct their
analysis. Also, a study conducts an analysis on the impacts of the agricultural investment growth
policy using the Social Accounting Matrix (SAM) methodology!®.
Five scholars investigate the capacity of agriculture to create job opportunities, therefore

diminishing poverty levels in West Africa!®!. This study utilizes the Generalized Method of
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Moments (GMM) econometric technique to analyze panel data spanning a 17-year period from
2000 to 2016. A study investigates the factors that influence Ethiopian agricultural exports!®’,
They utilize the imperfect substitutes' model as a theoretical framework and employed the
system generalized moment technique as an analytical model. The study coveres the period from
1998 to 2018.

A study analyzes the impact of foreign direct investment on the exportatio @culmral

108 The study utilizes a panel dataset encompassing 13 Arab countri¢s”spanning the

products

years 2000 to 2019. According to the outcomes of the Breusch-n (LM) test and the

Hausman test, the random-effects estimator was deemed m@ endable compared to the

pooled OLS model and the fixed-effect model. Q

2.5  Conceptual Framework of Investment G@e, Institutions and Agriculture

Performance b

The conceptual link among investment clim 1nst1tut10ns and agriculture performance, which

%ex web of relationships that intertwine economic,

is presented in Figure 2.1, represent 66\

political, financial, and sociat Q%g While a favorable investment climate and institutional

N\
quality can enhance agﬁ@% productivity, the performance of the agricultural sector also
influences inves mates through its contribution to economic, political, social, and
financial con Q/Flrst investment climates play a pivotal role in shaping the conditions
under wh ’Qsmesses, including those in the agriculture sector, operate. Economic conditions,
encompassing factors like income growth, interest rates, and inflation rates, are crucial

determinants of investment attractiveness. Higher income levels can stimulate demand for

agricultural products, while favorable interest and inflation rates encourage investment in the
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sector. A positive investment climate, therefore, creates an environment conducive to agricultural

productivity?$99:100,103
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Investment Climates
(Economic Freedom Index)

Property Rights
Property right, ease of
property registration and
transfer, integrity, etc.

Government Integrity
Government transparency,
accountability of public
officials, etc.

Judicial Effectiveness
Judicial independence from
politics, efficiency of legal

system etc.

Trade Freedom
Absence of tariffs, contract +
enforcement, etc.

Business Freedom
Ease of starting business,
flexibility in hiring and
firing practices etc.

Investment Freedom +
Property protection right,
absence of restriction on

foreign investment, etc.

Government
Effectiveness

Regulatory
Quality

Control of
corruption

Rule of law Q
ST

Institutional
Quality Indices

Agriculture
Performance

= Agriculture output

= Agriculture employment
= Agriculture exports

= Agricultural output per
worker

Figure 2.1: Conceptual linkages among investment climate, institutions, and agriculture performance
Note: + sign denotes increase; — sign implies decrease; broken line means indirect impact.

Source: Author’s conceptualization.
NS
Sk
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Second, the political conditions within a country significantly influence agriculture productivity.
Political stability and regime types are crucial components. A stable political environment
provides a foundation for long-term planning and investment in agriculture®®$7-%8, Additionally,
the nature of the political regime, whether democratic or autocratic, can affect the policy
framework for the agriculture sector. Democratic governance often facilitates policieﬁ)porting
inclusive and sustainable agricultural development. Q

Third, financial conditions, including the depth, activity, and size of the f@ system, are
vital for agricultural productivity. Access to credit and financial sewic@ritical for farmers to

invest in modern farming techniques, machinery, and inputs. A well*unctioning financial system

contributes to the overall efficiency and competitiveness agriculture sector, ultimately
influencing productivity’%7172, be
Fourth, social conditions such as life expectanc men’s education, and labor participation

play an integral role in agriculture productivity. A healthier and educated population is better
.

equipped to engage in productive ag{ﬁ%\\ral activities. Women's education and participation in
the labor force are particularl@rtant, as they contribute significantly to the agriculture
sector’s workforce and c&@%ct productivity through innovative approaches. Furthermore, the
investment clima ‘@irect impact on institutional quality, which, in turn, affects agriculture
productivity. g{able investment climate characterized by stable economic conditions, such
as incom ’gth and low inflation rates, attracts investment in the agricultural sector’®’8%, This
leads to increased productivity, as investments contribute to the adoption of modern farming
techniques, improved infrastructure, and access to credit.

Moving on to institutional quality, the effectiveness of government, regulatory quality, and

control of corruption are fundamental pillars influencing agriculture productivity. An effective
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government ensures the implementation of policies that support agriculture, while regulatory
quality ensures that regulations are fair, transparent, and conducive to sector growth. Control of
corruption is crucial in preventing leakages and ensuring that resources are directed toward
productive agricultural activities. Thus, institutional quality plays a crucial role in agriculture
productivity. Government effectiveness ensures the formulation and implementation of policies
that support the growth of the agricultural sector. Effective regulations facilit Qd , reduce
barriers, and promote investment in agriculture. Control of corruption is esse@/gprevent rent-
seeking behavior and ensure that resources are allocated efficiently, @ ing the agricultural
sector.
The intricate interplay between investment climates and i@lgonal quality is evident in how
improvements in one area can positively affect the tbe&%r instance, a reduction in corruption
can enhance the overall investment climate\bé asing investor confidence and reducing
transaction costs. Similarly, effective gove %e and regulatory frameworks can create a more
.
favorable investment climate for @griculture sector. Agriculture productivity, in turn,
influences investment climates.& ductive agricultural sector contributes to economic growth,
employment generation, %%ort earnings. This positively impacts economic conditions, such
as income growt @erest rates. It also enhances social conditions, such as improved life
expectancy, \ﬁe s education, and labor participation, as the agricultural sector provides
liveli ooc@?@rtunities and contributes to human development.
2.6  Theoretical Framework
This theoretical framework for this study is based on the endogenous growth model i.e. the

extended Solow growth model proposed by Romer in 2012!''%!!! The Solow model specifically

examines four variables: output (Y), capital (K), labour (L), and the “knowledge” or the
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“efficiency of labour” (A4). At all times, the economy possesses varying quantities of capital,
labour, and knowledge, which are amalgamated to generate output. The production function is

expressed in the following form:

) (t) =1 (K(f), A(t)l(f)) [Note that ¢ represents time] (2.1)

It is important to observe that time does not have a direct impact on the production %ction, but
rather influences it through the variables K, L, and 4. Put simply, the output @nly change
over time if there are changes in the inputs to production. Specifically, the 1 of productivity
achieved from a given amount of capital and labour grows with ti @own as technological
development, only if there is a gain in knowledge. Q§

Additionally, it is important to observe that 4 and L enter@equaﬁon in a way that results in
multiplication. AL stands for effective labour, and t@%gical advancement that occurs in this
manner is called labour-augmenting or H %tral. If knowledge is represented by the

equation, Y = F(4K,L) , then techni¢ ﬂ%elopment is said to be capital-augmenting. 1If the
equation takes the form, ¥ = 4F( l@c,q\hen technological progress is considered Hicks-neutral.
The specified method of. /@ , along with the other assumptions of the model, will
ultimately result in;d;&&zation of the capital to output ratio, K/L .

Empirically, 1 \utput ratios do not exhibit any discernible long-term trend in either an
upward oé@easing direction'!!. Furthermore, constructing the model in such a way that the
ratio eMally remains constant greatly simplifies the analysis. Given that 4 multiplies L, it is
thus highly convenient. The model assumes that the inputs factors exhibit increasing returns to

scale. Since, the focus of this study is based on time series framework, the time (¢) is

incorporated into the model as follows:
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Y(6) = KO TAO L] Note: @ >0 2.2)

The Solow model is based on two main assumptions: the characteristics of the production
function and the changes in the three inputs to production (capital, labour, and knowledge) over
time. The model assumes that the production function exhibits constant returns to scale with
respect to both capital and effective labour. In other words, if the amounts of &ital and
effective labour are doubled (e.g., by doubling K and L while keeping 4 cons@he amount
produced is also doubled. In general, if both arguments are multiplied by ngnnégative constant

F(cK,cAL)=cF (K, AL) forall c>0 2.3)

¢, the output will change by the same factor: &
O

The assumption of continuous returns might be conc&@zed as a fusion of two distinct
assumptions. One reason is that the economy hé’éched a point where the benefits of
specialization have been fully utilized. In a h@ited economy, there are many opportunities
for increased specialization, such that @the amounts of capital and labour are doubled,
production more than doubles. Th@l(av model assumes that in an economy of sufficient size,
if both capital and labour ar@led, the new inputs are utilized in a manner that essentially
mirrors the utilization o &nt inputs, resulting in a doubling of output!'!.

The second pre@s that factors beyond money, labour, and knowledge hold relatively
little signiﬁ?b » Specifically, the model fails to consider land and other natural resources. If
naturak&rces have significance, increasing both capital and labour by two-fold may result in
an output increase that is less than twofold. However, the presence of natural resources does not

seem to significantly limit expansion. Assuming that there are constant returns to capital and

labour alone seems to be a good estimate!!'!. By assuming constant returns, we may simplify our
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analysis of the production function by working with it in its intensive version. Substituting the

value ¢ =1/4L into equation (2.3) results in:
K 1

F(—,l):—F(K,AL) (2.4)
AL AL

In this context, K /4L  represents the capital per unit of effective labour, while
F(K,AL)/AL represents the output per unit of effective labour, denoted as ADeﬁning
k=K/AL, y=Y/AL,and f (k)= F(k,1).Subsequently, itis rephrased&&l

y=f(k) (2.5)
In other words, we may express the output per unit of effective % a mathematical function
of the capital per unit of effective labour. Q

The variables k and y are not inherently signiﬁc%@ead, they serve as instruments for
acquiring knowledge about the elements that @ur curiosity. To simplify the analysis of the

model, it is more effective to examlpgq'h\behavmur of the variable k rather than directly

considering the behaviour of the t\x@umems of the production function, K and AL. As an

illustration, we will analyze @rformance of output per worker, / , by expressing it as

( /4 L) or Af (1\3& examining the characteristics of 4 and k.

To have a better understanding of equation (2.5), consider the concept of partitioning the
econo@everal smaller economies, where each economy has a fixed amount of effective

labour (1 unit) and a ratio of capital (K) to effective labour (AL) units. Due to the constant returns

of the production function, each of these little economies generates a fraction of %4 I compared

to the production of the huge, undivided economy. Hence, the level of productivity per unit of

labour is solely determined by the amount of capital per unit of labour and is independent of the
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overall scale of the economy. The mathematical expression for this is represented by equation
(2.5).

The intensive-form production function, denoted as f{(k), is assumed to have the following
properties: f(0)=0, f'(k)>0,and f"(k)<0.Given that F(K,AL) isequal to ALf(K/AL),
it can be deduced that the marginal product of capital, oF(K,AL)/0K , ixqual to
ALf'(K JAL)(1/AL) , which simplifies to f'(k) . Therefore, if we assume that @ is positive
and f"(k) is negative, it follows that the marginal product of capital is p itge)ut decreases as

the amount of capital per unit of effective labour increases. Furth%@it is assumed that the
function f(e) satisfies the Inada criteria: lim,  f° '(k)=OQ1d lim,_ f'(k)=0 112, The

conditions, which are more stringent than necessary forQQQ)del’s main outcomes, assert that
the marginal product of capital is significantly high @@the capital stock is relatively small and
decreases significantly as the capital stock\{@ases. Their purpose is to guarantee that the
trajectory of the economy remains st'l‘\sxg does not deviate. An example of a production

function is the Cobb-Douglas fun '@\,stated as:

F(K,AL)=K“(AL)™ Q@a <1 (2.6)

The analysis of tl{\' oduction function is easy, and it seems to be a reliable initial
approximatior&gdl production functions. Consequently, it is beneficial. Verifying that the
Cobb—Do%%function exhibits constant returns is an easy task. By multiplying both inputs by

the constant c, it gives:

F(cK,cAL) = (cK)*(cAL)"™
=c%c""K“(4AL)"™ (2.7)
=cF(K,AL)
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To get the intensive form of the production function, divide both inputs by the average level of

productivity (4L); this will result in:

_p[ &
rar=r(£.)

K a
=|— 2.8
] @)
=k* Q\
Equation (3.7) indicates that the derivative of capital per output f (k) =aK@ 1s evident that

this expression is positive, it tends towards infinity ask tends towar s, and it tends towards

zero as k tends towards infinity. Ultimately, the function f ”(k) —Ol)aka_zis negative.

The remaining assumptions in the model pertain to th@mics of labour, knowledge, and
capital stocks across time. The model operates in c@@us time, meaning that the variables of
the model are defined at every moment in tin@

The initial levels of capital, labour, and @edge are fixed and are presumed to be greater than

zero. Labour and knowledge exl&écastent and steady growth rates.
a)y=nl ) QQ\ 29
At) = g(o) s\& 2.10)

The variables snand g are exogenous parameters, and a dot over a variable indicates a derivative

O dX (t)

with rés{/ o time (i.e., X (?) is a concise way of writing it ). By applying the theorem

that states the growth rate of a variable is equal to the rate of change of its logarithm of equations
(2.8) and (2.9), it can be deduced that the rates of change of the logarithms of L and 4 are

constant. Furthermore, these rates of change are equal to n and g, respectively. Therefore,
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In L(¢) = [In L(0)] + nt
(2.11)
In A(t) = [In A(0)] + gt (2.12)

Where: L(0) and A4(0) represent L and A’s values at time 0. When they are exponentiated, both

sides of these equations give:

L(t)=L(0)e" OQ\
(2.13) ,\Q/

A() = A(0)e* %Q

(2.14) QQ

It is assumed that both L and 4 grew exponentially. Q

The output is allocated between consumption apaévestment. The proportion of production
allocated to investment, denoted by s, is dete&@d externally, and remains constant. Allocating
one unit of output to investment resul@sﬁh creation of one unit of new capital. Furthermore,

the current capital experiences d@tion at a rate 0. Therefore:

K(t)=sY()-SK(t) QQ\ (2.15)
While there are n s@f limitations on the values of n, g, and ¢ individually, it is believed that
their combine lgﬁ positive. The model description is now complete.

Regardin@tutional settings, a notable scholar offered two distinct ways on how institutional
quality influence output growth!!>. The scholar offered those institutions can affect growth
through capital or total factor productivity channel. Under the investment channel, he claimed
that if institutions affect investment, it then implies that institutions affect growth indirectly. A

scholar offered three points on the direct links between institutions and investment, which are: (a)

secure property rights may protect the fruits of investment from expropriation by the state or
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other individuals; (b) favorable institutions governing credit markets and the enforcement of
contracts can eliminate bamers to the financial and contractual arrangements that are necessary
to carry out investment; (c) institutions which facilitate economic transactions between
individuals and firms enhance the gains from trade and, therefore, increase the potential return to
investment! !4,
On the other hand, the effect of institutions on growth through the total fac Q%uctivity
channel indicates that differences in institutional settings across countries m Qto variations
in their productive efficiency. This suggests that a nation blessed wi@&udant resources may
experience a deficiency in growth and development due to the e@s of institutional settings
that support the efficient allocation of resources!'. It wa Q)re assumed that institutional
quality affect growth through the total factor produc ivj@d not via investment. This is because
following the investment channel, investment wil% mitted which would not be appropriate in
\S
this regard. Therefore, the assumption that 'gﬁtutions affect total factor productivity can enter
AN
the model by specifying technology, {G?a function of institutions (IQ).

A(t) = A, (t)e™?® N {Q (2.16)

Thus, incorporating equaﬁ@% 6) into equation (2.2) and taking the natural logs of technology,

it then becomes: (@

InY(t) = aln K#) +(1—a)[In )+ L(£) + 10(7)] (2.17)

Furthe}ﬂc% the derivation of the variables for both sides with respect to time is further taken
because the time differentials of the natural log of variables equal to their growth rates. It is

stated as thus:

gY(t):agK(t)+(1_a)[gA(t)+gL(t)+iq] (2.18)
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For simplification of the model, the growth rates of L, and A4, are incorporated into equation

(2.18), thereby becoming:
gy(t)=agK(t)+(1—a)[g+n+iq] (2.19)
Where: g, and g, are growth rates of outputs and capital; g and 7 denote growth rates of

labour and knowledge; and ig is institutional quality. The theoretical framework tha,%ablishes
the links among investment climate, institutions, and economic performance@&OWAS is
presented in equation (2.19). &
2.7  Summary of Gaps in Literature Reviewed Q
The existing literature on the links between investment cli institutions, and agricultural
performance in ECOWAS reveals a significant gap that c for comprehensive exploration.
Following the findings of existing studies that ca be described as inconclusive, there is
need for reinvestigation of the interrelatio@fglong investment climate, institutions, and
agricultural performance in developin@nﬁies, most especially the ECOWAS. A notable
pattern in previous studies is the 1@’&(‘[?1 focus on either the relationships between investment
climate and agricultural perf@p&e or institutions and agricultural performance. This identified
gap becomes evident &onsidering the intricate tripartite relationship among investment
climate, institutic@}}lﬁ
how these tﬁbblements interact and jointly influence the agricultural sector in the ECOWAS
Q

re gion\/

In addition, the absence of existing research addressing the complementarity or substitution

gricultural performance. The literature lacks a holistic examination of

dynamics between institutions and investment climate further accentuates the need for a more
nuanced understanding of their combined impact on agricultural performance. While both

investment climate and institutions are recognized as essential determinants of agricultural
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performance, the intricate ways in which they may complement each other or act as substitutes
remain largely unexplored. Understanding whether improvements in one factor can compensate
for deficiencies in the other or whether they amplify each other’s effects is critical for
formulating targeted policy interventions. The lack of research in this specific domain
underscores the need for studies that delve into the synergistic or antagonistic relationships
between investment climate and institutions for enhancing agricultural performa QE OWAS.
Thus, this study highlights the need for understanding how these two crucial a@ (institutions
and investment climate) synergize or counteract to influence agricultu‘@&)rmance indicators.

Moreover, a critical gap exists in the decomposition of the investment climate. While this crucial
determinant of economic activities encompasses vario ifiensions, including economic,
political, financial, and social conditions, literature p@lnanﬂy treats it as a singular entity.
The lack of detailed investigation into economi ditions (such as income growth, interest
rates, and inflation rates), political condiﬁx}(including stability and regime types), financial

.
conditions (encompassing system de{ﬁa\ctivity, and size), and social conditions (covering life

expectancy, women's educatimq\,&gﬂ labor participation) underscores the need for a more

granular analysis. The p&%‘[%udy aims to contribute significantly by thoroughly considering

each component i@/estmen‘[ climate, offering a more comprehensive picture of its impact
r

on agricultura@ rmance.

Simil@ecomposition of agricultural performance into its constituent components such as
agriculture output growth, agriculture employment, and agriculture exports, is a notable gap in
the literature. Previous studies often treated agricultural performance as a singular outcome,
neglecting the multifaceted nature of the sector. This oversight limits the depth of understanding

regarding how different aspects of agricultural performance respond to variations in the
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investment climate and institutional quality. Furthermore, literature has not adequately addressed

the specific dimensions of institutions that influence agricultural performance. While institutions

encompass regulatory quality, government effectiveness, and control of corruption, prior studies

often lack granularity in dissecting these elements. This research gap highlights the necessity of

exploring how each institutional dimension independently shapes agricultural outcomes, offering
N\

insights into potential policy interventions for fostering sustainable deve@ in the

agricultural sector. QJ

Lastly, the methodological gap in the literature pertains to th@ation of advanced
econometric techniques. Specifically, the second-generation uni &nd cointegration tests of
variables have been underutilized, potentially leading to 1 st and accurate findings. The
incorporation of these advanced statistical methods i dﬁ%sent study aims to enhance the rigor
and reliability of the analysis. Additionally théb ence of pooled mean and mean group

N\

estimation tests in previous research meth(@les presents an opportunity for the current study

to contribute novel insights into u@an ing the tripartite relationship among investment

climate, institutions, and agricu &&erformance in ECOWAS.

O
&
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Chapter Three

Methodology
This chapter of the study focused on the methodology employed to examine the nexus among
investment climate, institutional quality, and agriculture performance in Nigeria. This described

the specification of empirical models, a-priori expectations, data sources, estimation techniques,

3.1  Model Specification &QJ

3.1.1 Empirical Model of Institutions and Investment Climat%

diagnostic tests, and data measurements.

There are a few numbers of empirical research that invest ow investment climate is
affected by institutions. Most of the previous studies d&ped their analytical framework
around the institutional theory of investment. Foll%% the institutional theory of investment
and the conceptual framework in the last ck@%ey serve as a basis for understanding how
institutions influence the investment clins\('e\g\ the ECOWAS. This theory posits that institutions,
including regulation quality, contr@chorruption, rule of law, and government effectiveness,
play a crucial role in sha ir@behaviour of economic actors and ultimately determine the

ﬁinvestmen‘[l’z’l“ﬁﬁ. In the context of ECOWAS, where governance

attractiveness of a regi%1
[ ]
challenges and ‘nst’\u\ﬁ al weaknesses are prevalent, the institutional theory provides a

comprehens@ns through which to analyze the complexities of the investment climate.

Regulw quality is a key aspect of institutional theory, emphasizing the importance of clear,
transparent, and consistent regulations for fostering investment!. In ECOWAS, regulatory
frameworks across member states often suffer from inconsistencies, bureaucratic hurdles, and
lack of enforcement. Weak regulatory quality can deter investors due to uncertainties and

increased transaction costs. Therefore, the institutional theory suggests that improving regulatory
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quality through reforms aimed at streamlining processes, enhancing transparency, and
strengthening legal frameworks can positively impact the investment climate in ECOWAS. Also,
control of corruption is another critical institutional dimension affecting investment climate.
Corruption undermines investor confidence, distorts market competition, and increases business
risks>?. ECOWAS countries frequently grapple with corruption challenges, leading to
perceptions of rent-seeking behaviour, bribery, and favouritism. According to Qﬁtutional
theory, combating corruption through institutional reforms, anti-corruption Jieasures, and
increased transparency can create a more conducive environment for@s ent. However, the

appropriateness of this theory depends on the effectiveness 6 @mption efforts and the

political will to enforce accountability mechanisms. Q

More so, government effectiveness is a signiﬁcant@% influencing the investment climate in
ECOWAS. Weak governance, inefficient g@ rvices, and lack of policy coherence can
hinder investment by creating uncertain\(e'%and operational challenges for businesses*®. The
institutional theory posits that enl@{i@ government effectiveness through capacity-building,
public sector reforms, and@r service delivery can improve the investment climate.
Nonetheless, the appro§rie ess of this theory hinges on the willingness of governments in

ECOWAS to im‘!egtéﬂ

is a funda pillar of institutional quality that ensures legal predictability, property rights

forms and strengthen institutional capacities. As well the rule of law

protecfkkn} d contract enforcement®. Strong legal frameworks and an independent judiciary are
essential for creating a conducive environment for investment. Countries with a robust rule of
law attract more investment by providing investors with confidence that their rights will be

protected, and disputes will be resolved fairly. In ECOWAS, strengthening the rule of law is
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crucial for improving the investment climate and promoting sustainable development. The
empirical model linking institutions and investment climate is presented as:

incl, =6, +D'inst,, +v,, (3.1)
Where: incl represents the vector of investment climates captured by economic freedom index,

property right, government integrity, monetary freedom, trade freedom, business freedom, and

quality, control of corruption, rule of law, and government effectiveness. The'stocHastic term is V;

9

9

investment freedom; inst is a vector of institutional quality measured by the aver;Qr regulation

(%,qj are parameters; i is country; ¢ represents time; where i = 1,2,

The study further considered the influence of other key variab ch as GDP growth rate, trade
openness, macroeconomic instability captured by inﬂatior@, broad money supply to GDP,
and external debt to GDP. Investment climate of a c@r 1s heavily influenced by GDP growth.
Investment is drawn to strong economies wi DP growth. Investments are more likely in
circumstances with growth and retumss&\vestmentm. High GDP growth boosts consumer
demand, company expansion, aé%nomic vibrancy, attracting domestic and foreign
investment. Low or negatix@ P growth rates can weaken investor sentiment and make
investment less attractivésIn such cases, businesses may delay investment choices and
international invé)\:ﬂ\m y seek better alternatives. Business and investor opportunities from
trade openn éeatly impact a country’s investment climate’®. International commerce opens up
new m\&kg! and opportunities for a nation. Trade openness boosts competition, efficiency, and
innovation, making business more dynamic and investment friendly. Global marketplaces offer

economies of scale and profit for businesses. Open trade policies also demonstrate economic

interconnectedness, which can reassure investors.
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The investment climate is also affected by macroeconomic instability, such as inflation. High
and fluctuating inflation rates breed uncertainty and devalue investments'. Investors are wary of
long-term investment in uncertain rewards. In addition, rising inflation raises borrowing costs,
decreasing investment project credit. Stable and low inflation rates allow investors to plan and
manage risk more predictably. The investment climate is affected by broad money supply since it
influences the investment climate by affecting the availability of credit and Q& in the
economy. An increase in broad money supply generally enhances the investnient climate by
making more funds available for businesses to borrow and invest, the@xmulating economic
pply can lead to inflationary

pressures, which may undermine economic stability @ Q- er investment by increasing

activity'!. However, if not well-managed, excessive money

uncertainty and costs. High foreign debt raises co e%%out a country’s ability to service its

debt, perhaps causing default and higher borro osts'?2. As investors become risk-averse,

uncertainty might inhibit investment, espe 'a\1®~ international investment. Heavy debt may also
o 5\'

reduce public spending on infrastr@ and social services, which are vital for long-term

economic growth and investme& countries with controllable foreign debt are seen as having

a more stable and attracﬁ@?estment climate because they can promote sustainable economic

development and @Vestmen‘u Incorporating the variables into model (3.1), the empirical

model is repre@e as:

incl,, % inst,, +3 gdpg,, +Htopn,, + 8 inf, +3bm, , +Qexd,, +e, (3.2)

Where: incl represents the vector of investment climates captured by economic freedom index,
property right, government integrity, monetary freedom, trade freedom, business freedom, and
investment freedom; inst is institutional quality measured by the average of regulation quality,

control of corruption, rule of law, and government effectiveness; gdpg represents GDP growth

109



rate, fopn 1is trade openness, inf denotes macroeconomic instability captured by inflation rate, bm
represents broad money supply, and exdt is external debt to GDP. 6’0,(1)', 9, 5 are parameters; i

is country; ¢ represents time; € is the stochastic term; where i = 1,2,3,... n .

3.1.2 Empirical Model of the Effect of Investment Climate on Agricultural Performance

Following the endogenous growth framework and the previous empirical worstSbmpirical

model to establish the relationship between investment climates and agricu u@rformance is

stated as follows'>!413: é
$ (3.3)

s

output growth, agriculture output per worker, agricul@uployment, and agriculture exports;

B
agp]z{:t =¢,+B lncé,t T,

Where: agpf denotes the vector of agricultural performa sures captured by agriculture
and incl is a vector of investment climate indices ed by economic freedom index, property
right, government integrity, monetary free(hx;@de freedom, business freedom, and investment

freedom. The disturbance term is rep @?\t&d y U; i and ¢ denote country and time respectively

(where i = 1,2,3,...n ); an'(@%’ denotes volatility of investment climate in relation to

agricultural performancegQ

Following existi@pirics and theory, other key factors of agriculture performance considered
in this stu GDP growth rate, macroeconomic instability captured by inflation rate, and
extem;f\%t. GDP growth rate significantly impacts agriculture performance. A higher GDP
growth rate generally indicates increased economic activity, which translates to greater demand
for agricultural products. High GDP growth stimulates consumer spending, leading to higher
demand for food and agricultural commodities, and thereby driving output growth in the

agriculture sector!s. Moreover, a robust GDP growth rate often accompanies increased
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investment in infrastructure and agricultural technologies, which can enhance agricultural
productivity and output. Consequently, higher GDP growth rates tend to correlate positively with

output growth in agriculture.

Macroeconomic instability, as indicated by inflation rate and foreign debt, can significantly
affect agriculture performance. High inflation rates erode consumers’ purchasing power, leading
to reduced demand for agricultural products and affecting output growth negati 8. More so,
foreign debt impacts agricultural performance by influencing the avai%g-(f resources for
investment in agricultural infrastructure and inputs. High levels @eign debt can strain
government budgets, leading to reduced public investmer@% agricultural sector and
potentially limiting access to necessary services and Sl@f for farmers'®?°. Additionally,
N

servicing large foreign debt can divert funds awa productive agricultural investments,

which may hinder growth and development i@:tor. Incorporating these variables, equation

(3.3) becomes: . &
>
agpfl,[ :¢0 +B’lnCll,l +7Z-]gdpg,t ‘@ f;,t+7z-3exdl;,l +Ui,l (3‘4)
. $

Where: agpf denotes the of agriculture performance measures captured by agriculture
output growth, agrj% output per labour, agriculture employment, and agriculture exports;
incl is a vectQr @estment climates indices captured by economic freedom index, property
right, gove t integrity, monetary freedom, trade freedom, business freedom, and investment

freedomi\gdpg represents GDP growth rate, inf denotes inflation rate, and exdt represents

external debt. The disturbance term is represented by LU; i and ¢ denote country and time

respectively (where i = 1,2,3,... n ); and ¢0,B', 71,y are parameters.
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3.1.3 Empirical Model of the Effect of Institutions on Agricultural Performance

Based on the theoretical exposition and previous studies, the empirical model that establishes the

relationship between institutions and agriculture performance is stated as follows?!223:

agpf, =y, +yinst, + 1, (3.5)
Where: agpf denotes the vector of agriculture performance measures captured b%iculture
output growth, agriculture output per labour, agriculture employment, and ag@re exports;

and inst is institutional quality measured by average of regulation qualitng.ﬁyl of corruption,

rule of law, and government effectiveness. The disturbance term @ented by 4 ;iand¢

denote country and time respectively; },,}; are parameters; wi =1,2,3,..n.

The study considers several important factors that cont@&o agriculture performance, based
on existing empirical evidence and theoretical franiew o‘ ks. These factors include GDP growth
rate, trade openness, macroeconomic instab‘ﬂkmglptured by inflation rate, and broad money
supply. The agriculture performance i$ ntially influenced by the rate of GDP growth. A
higher GDP growth rate typiiaK@&i ies a rise in economic activity, leading to an increased
demand for agricultural o@& Increased GDP growth encourages consumer expenditure,
resulting in a surge i{l{ﬁtand for food and agricultural commodities, thereby fueling expansion
in the agricul ur&&c}torl . Furthermore, a strong GDP growth rate is frequently accompanied
with higher”jigvestment in infrastructure and agricultural technologies, leading to improved

agricultiggrproductivity and production. As a result, when the GDP growth rates are higher, there

is a favourable link with the rise of output in agriculture.

Trade openness is crucial in influencing the performance of agriculture. Trade openness, which
is defined by the growth in imports and exports, enhances market prospects for agricultural

products. Increased access to global markets enables agricultural producers to export their
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products, resulting in a rise in output growth. Moreover, the openness of trade enables the
acquisition of sophisticated agricultural technologies and resources, hence enhancing
productivity and output'’. Nevertheless, the influence of trade openness on employment and
exports in agriculture is subtle and requires careful consideration. Although the expansion of
exports can generate employment possibilities and stimulate export development& rise in

imports can result in job losses and present difficulties for domestic manufa@, ffecting

both employment levels and export volumes in the industry. &<
Macroeconomic fluctuations, as measured by changes in inflation} money supply, and

external debt, have a substantial impact on the performanc@ the agriculture sector. High
inflation rates diminish the ability of consumers to buy go&esulting in a decrease in demand
for agricultural products and having a negative 1m;6%1 production growth!”!8, Broad money
supply affects agricultural performance by i@%g the availability of credit for farmers and
agribusinesses, which is crucial for ﬁm@inputs, technology, and expansion. An increase in
broad money supply can enhance @E@ural performance by providing the necessary funds for
investment in productivity in@nents and infrastructure'!. However, if the increase in money
supply leads to inflatio ,Qan raise the cost of inputs and reduce profit margins, potentially
harming agricult r;l %\Tﬂance. Foreign debt impacts agricultural performance by influencing
the availabili resources for investment in agricultural infrastructure and inputs. High levels
of foré&&n/Qfebt can strain government budgets, leading to reduced public investment in the
agricultural sector and potentially limiting access to necessary services and support for
farmers'®2?°, Additionally, servicing large foreign debt can divert funds away from productive

agricultural investments, which may hinder growth and development in the sector. By including

these variables, equation (3.5) is transformed:
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agpfi, = ot 1inst, +7,8dpg;, + ystopn, + y,inf +ysbm,, + 44, (3.6)

Where: agpf denotes the vector of agriculture performance measures captured by agriculture
output growth, agriculture output per worker, agriculture employment, and agriculture exports;
inst 1s institutional quality proxied by average of regulation quality, control of corruption, rule of

law, and government effectiveness; gdpg represents GDP growth rate, fopn is trade Q&ness, inf

denotes inflation rate, and bm is broad money supply. The disturbance term is r@%ted by 4 ;

i and ¢ denote country and time respectively; 7,/ _s are parameters; whefey = 1,2.,3,... n .

3.1.4 Model of the Interrelationship among Investment e, Institutions, and
Agricultural Performance Q
Following the theoretical model and previous studies, t o;el is specified for the relationship

among investment climate, institutions, and agriculi@p:erformance as!»1415.21,22.23.
agpf, = w, +VYincl, + winst, "‘(D'(in@n +u, (3.7)
: : : - : :

Where: agpf denotes the Vecto&@&iculture performance measures captured by agriculture
output growth, agricultureQ@ per worker, agriculture employment, and agriculture exports;
incl is a vector of.i ment climates indices captured by economic freedom index, property

right, govern enﬁepgrity, monetary freedom, trade freedom, business freedom, and investment
freedom; i ;

Q institutional quality proxied by average of regulation quality, control of
corru Mrule of law, and government effectiveness. The interactive term of investment climate

and institutional quality is denoted by inc/ xinst. The disturbance term is represented by ¢ ; i and

t denote country and time respectively; %,Q,‘P',(D' are parameters; where i = 1,2,3,..n .
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The study considers several factors that influence agriculture performance, drawing from
existing empirical evidence and theoretical frameworks. These factors include the GDP growth,
inflation rate, broad money supply, trade openness, and external debt. GDP development greatly
affects agriculture. A higher GDP growth rate indicates economic activity, which increases
agricultural product demand. GDP growth boosts consumer spending, which boosts food and
agricultural commodity demand, boosting agriculture'®. A large GDP growth ra Q&leads to
higher infrastructure and agricultural technology investment, improving ari ultyre productivity

and production. Thus, greater GDP growth rates boost agricultural out@

Broad money supply affects agricultural performance by inﬂu@ﬁ availability of credit for
farmers and agribusinesses, which is crucial for ﬁnancin%&, technology, and expansion. An
increase in broad money supply can enhance %’ibltural performance by providing the
necessary funds for investment in productiv@ovements and infrastructure'!. However, if
the increase in money supply leads to.i&&n, it can raise the cost of inputs and reduce profit
margins, potentially harming agri@ﬁ performance. Agricultural performance depends on
trade openness. Agriculture e its from trade openness, which increases imports and exports.
Access to global maﬁ&lows agricultural producers to export, increasing output. Open

[ ]
commerce allows‘ hgét'q isition of advanced agricultural technologies and resources, increasing
productivity, @utputm.

Howe\%ﬁhe impact of trade openness on agricultural employment and exports is nuanced and
requires careful examination. Export growth can create jobs and boost export development but
import growth might hurt domestic manufacturers and lower export volumes. Agriculture is
heavily impacted by macroeconomic variables like inflation and interest rates. High inflation
INEATS

rates reduce consumer spending, lowering agricultural product demand and output growt
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Foreign debt impacts agricultural performance by influencing the availability of resources for
investment in agricultural infrastructure and inputs. High levels of foreign debt can strain
government budgets, leading to reduced public investment in the agricultural sector and
potentially limiting access to necessary services and support for farmers. Additionally, servicing
large foreign debt can divert funds away from productive agricultural investments, which may
hinder growth and development in the sector!®?°. By incorporating these Variabl@\at on (3.7)

1s modified. < )

agpf., = @, +¥'incl,, + winst,, + ®'(incl xinst),, + w,gdpg ,, + @,top 4 inf,,

(3.8)
+osbm,, + ogexdt,, + u;,

Where: agpf denotes the vector of agriculture performa ures captured by agriculture
output growth, agriculture output per worker, agricult;b ployment, and agriculture exports;
inst 1s institutional quality proxied by average of V@ion quality, control of corruption, rule of
law, and government effectiveness; incl is @)r of investment climates indices captured by
economic freedom index, property riglét%’éw ment integrity, monetary freedom, trade freedom,
business freedom, and investm%%’&eedom; inclxinst is the interactive term of investment
climate and institutional@ gdpg represents GDP growth rate, topn is trade openness, inf
denotes inflation ‘%\KASV‘ represents broad money supply, and exdt is external debt. The

disturbance tg(b' represented by 4 ; i and ¢ denote country and time respectively;

%,Q&‘/&are parameters; where; = 1,2,3,...n .

The net effect of the interactive variable in equation (3.8) is calculated to determine if institutions
act as ameliorating or deteriorating factor in the nexus between investment climates and

agriculture performance. The partial derivate in respect of investment climate is derived as:
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o(agpf.,)

=¥+ ®'inst (3.9
o(incl,,)

It reveals the net impact of investment climates on agriculture performance at the average value
of institutional quality. This equally denotes the investment climates elasticity of agriculture
performance at the mean value of institutions. The interaction of institutions and investment
climates on agriculture performance are conditional on the parameters: V' and Q%equation
(3.9). For instance, when the net effect value is negative, it means that inst@/@[ quality and
investment climates are substitute, whereas complement if the net effe@qsitive. Furthermore,
investment climates contribute positively to agriculture perfc@w, but the quality of
institutional settings acts as a drag, leaking out the benefici tif W' >0,and®' < 0. Also,
investment climates have a favourable impact on ag@re performance, and the quality of
institutions improves and supplements the directjimmpact if W' >0, and @' >0 . Meanwhile,
investment climates have a deteriorating in E\Se on agriculture performance at the same time
as institutional quality mitigates an{a)&u izes the negative impact if W' <0, and ®' >0 .
However, the perspective chan@%en Y'<0, and ®' <0, which implies that investment
climates harm agricultur@mance, likewise, institutions degenerate or magnify the adverse
impact. . @

3.2  A’prioki ectations

Accordin%rbfhe investment climate model, higher scores in regulation quality, control of
corruption, rule of law, and government effectiveness are expected to positively affect the
investment climate, as they provide a transparent, fair, and efficient environment for businesses
to operate. As to GDP growth rate, a higher GDP growth rate is expected to positively influence
the investment climate, as it signals economic expansion, increased business opportunities, and

higher potential returns on investment. Also, greater trade openness is anticipated to positively
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impact the investment climate, as it fosters competition, access to larger markets, and
opportunities for businesses to grow and innovate. Lower inflation rates are expected to
positively affect the investment climate, as they provide stability, predictability, and preserve the
value of investments over time. Regarding broad money supply, it influences the investment
climate by affecting the availability of credit and liquidity in the economy. Also, f not well-
managed, excessive money supply can lead to inflationary pressures, which %udermine
economic stability and deter investment by increasing uncertainty and costs. Con¢etning external
debt to GDP, lower levels of external debt to GDP are expecte@ositively affect the
investment climate, as they reduce the risk of default, lower bogl osts, and provide greater
fiscal stability, encouraging investment. Q

For agriculture performance model, the study exp ctr@higher scores in economic freedom
index, property rights, government integrity, mon freedom, trade freedom, business freedom,
and investment freedom are expected to pﬁi&% affect agriculture performance. They signal a
.

favourable business environment, @ property rights, transparent governance, monetary
freedom, open trade policies,® @g{vestment opportunities, which can encourage investment,
innovation, and growth Q&:Qagricultural sector. As to institutional quality measures, greater
regulation quality, t@of corruption, rule of law, and government effectiveness are expected
to positively ﬂ(uéﬁce agriculture performance. These factors contribute to a transparent

regula@onmen‘[, reduced corruption, legal certainty, and effective governance, which can

promote investment, productivity, and efficiency in agriculture.

Also, the study presumes that higher GDP growth rates are expected to positively impact
agriculture performance by stimulating demand, increasing consumer spending power, and

providing a conducive economic environment for agricultural investment, innovation, and
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productivity growth. More so, it expects greater trade openness is expected to positively affect
agriculture performance by providing access to larger markets, facilitating the export of
agricultural products, and fostering competition, innovation, and efficiency in the agricultural
sector. Concerning price instability, lower inflation rates are expected to positively influence
agriculture performance by providing price stability, reducing production costs, and preserving
the purchasing power of agricultural incomes, encouraging investment and p Q%ﬂ in the
sector. Regarding broad money supply, it affects agricultural performancerjQ]uencing the
availability of credit for farmers and agribusinesses, which is c r financing inputs,
technology, and expansion. More so, if the increase in mone @eads to inflation, it can
raise the cost of inputs and reduce profit margins, potentia@a ing agricultural performance.
Foreign debt impacts agricultural performance by 'nﬂ@ng the availability of resources for
investment in agricultural infrastructure and inpmts™ High levels of foreign debt can strain
government budgets, leading to reduced \ubhc investment in the agricultural sector and
.
potentially limiting access to necessa@\vlces and support for farmers.

.\A@

33 Estimation Techniqlﬁ
3.3.1 Panel Unit Roo Q

Before advancinQ‘o:\%lﬁ gration techniques, it is essential to ascertain that all variables exhibit
the same l%bf integration. To achieve this, the study employs two main tests: the first-
genera\'Qn/ st of the panel unit root by Im, Pesaran, and Shin (IPS) and the second-generation
test by Pesaran®*2>. These tests are preferred over alternatives like those developed by Levin, Lin,
and Chu, and Breitung?®2?728, The reason lies in their ability to accommodate heterogeneity in the
autoregressive coefficient, a feature lacking in other tests. The IPS tests specifically address the

serial correlation issue found in Levin and Lin’s tests by assuming heterogeneity between units
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within a dynamic panel framework. This approach allows for a more accurate evaluation of unit
root properties across the variables of interest, enhancing the reliability and robustness of the

analysis. The basic equation for the IPS panel unit root tests is as follows:

P
A,y =B+ 0,0+ D 0,0y, +v,, i=12,.,N; t=12,.,T (3.10)

Jj=1
Where: j,  represents each outcome variables under consideration in our empiri@wdel, B.

denotes the individual fixed effect and p is chosen to ensure the residuals uanr)Qed over time.

The null hypothesis states that , = o for all i versus the altemativ@hesis, which is that

9, <0 forsome j=1,., Nand y, =0 fori=nN, +1,.,N. %

The IPS statistic is calculated by averaging individua gmented Dickey—Fuller (ADF)

statistics and can be expressed as follows: &Q
R O
f—ﬁgtﬂ @ 3.11)

Where: . is the ADF t-statistic for C{C%y i based on the country-specific ADF regression, as in

equation (3.10). The 7 statistic @been demonstrated to follow a normal distribution under null

hypothesis (Ho), and the critidal values for specific values of N and T are provided in IPS?.

The IPS test as@s that cross-sections are independent, a limitation shared by all first-
generation nit root tests. However, it has been noted in the literature that cross-sectional
depenw can arise from various sources, such as unobserved common factors, externalities,
regional and macroeconomic linkages, and residual interdependence. In recent time, new panel
unit root tests, known as second-generation tests, have been developed to address this issue of
dependence and correlation, acknowledging the prevalence of macroeconomic dynamics and

linkages. One well-known second-generation test considered in this paper is the Cross-Sectional
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Augmented IPS (CIPS) introduced by Pesaran®. To formulate a panel unit root test with cross-
sectional dependence, Pesaran proposes the following Cross-Sectional Augmented Dickey—
Fuller (CADF) regression, estimated using the OLS method for the ith cross-section in the

panel®:

k k
Ay =B APV + 9T+ D I+ D Ay, vy, (3.12)

0 0 OQ

_ 1 \& _ 1 \&
where, Y, = (WJZM’H,A)}, = (WJZ Vi..and ¢ (N, 7) is the t-statisti o(LQB estimate of ¢
i=1

i=1
in the above equation, used for computing the individual ADF stat@ore precisely, Pesaran

proposed the following test CIPS statistic, which is based average of individual CADF

N\
@fbbrb (3.13)

Pesaran has compiled a table of the critq'c\@&ues for CIPS for several deterministic terms?3.
3.3.2 Panel Cointegration Te@
After establishing the %@f stationary, the study proceeds to implement Pedroni’s

statistics:

CIPS= %}iz (N,T)

cointegration test Qp&h. Indeed, similar to the IPS panel unit root, the panel cointegration
tests suggeste&@roni also include heterogeneity by incorporating particular characteristics
that can @e across individual members of the sample®. Considering such diversity is
advantébﬁus as it is not feasible to assume that the cointegration vectors are the same for all

persons in the panel.

Prior to doing Pedroni’s cointegration test, it is necessary to first estimate the following long-

term relationship:
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=p +3t+a, X, +v, (3.14)

For i=1,2,..,N;t=12,..,T , the dependent variable is denoted as Y, while the explanatory

variables are represented by X. N indicates the number of individual members in the panel, and T

refers to the number of observations throughout time. The estimated residuals are structured as

follows: \
Vie =PVia TH;, : O " (3.15)
Pedroni has put up seven distinct statistical measures for examining coi ration in panel data.

Among these seven statistics, four are derived via pooling, Wh% own as the “Within”
dimension, while the remaining three are derived from the Q n” dimension. Both types of
testing specifically target the null hypothesis that t is no cointegration. However, the
differentiation arises from the explicit definition & alternative hypothesis. Regarding the

tests based on the “Within” dimension, the al ive hypothesis is p, = p <1 for all i. However,

for the last three test statistics baseddﬁ;\\hs“Between dimension, the alternative hypothesis

isp <1 foralli. AQ’\

Pedroni has used Monte simulations to tabulate the finite sample distribution for the seven

statistics. In ordeQi;’@ the null hypothesis of no cointegration, the calculated statistical tests

must yield res@that are smaller than the tabulated critical value.

3.33 leed Mean Group (PMG) approach

Panel data models are commonly estimated using two estimating approaches. The first method,
known as the mean group estimator, involves calculating the average of individual estimates for
each group in the panel®’. Pesaran and Smith state that this estimator yields consistent estimates

of the average parameters. Additionally, mean group estimator is an effective long-term
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estimator for a substantial sample size’!. This method permits the parameters to vary
independently among different groups and does not take into account the possibility of similarity
between groups. The second approach is employing the conventional panel method, which
encompasses random or fixed effects and GMM methods. These models enforce parameter
uniformity across countries, which might result in inconsistent and deceptive , long-term
coefficients. This issue becomes more pronounced when the time period is exten Q

A study suggested the use of an intermediate estimator that permits the short:te arameters to
vary across groups, while enforcing equality of the long-term coefﬁci@bross countries*2. An
advantage of the PMG is its ability to accommodate variati &the short-term dynamic
specification across different countries, while maintaini éconstraint that the long-term
coefficients remain consistent. In contrast to the Dy am@.S (DOLS) and Fully Modified OLS
(FMOLS), the PMG estimator specifically enghQ the dynamic adjustment process between
the short-run and long-run. The justificati s\br believing that short-term dynamics and error

°
variances should be identical are typ@ess convincing. By not enforcing the equivalence of

short-run slope coefficients, the d,&%‘ﬁic specification is allowed to vary between countries.

&n regressors and outcome variables in the long term is anticipated
i

Consequently, the linkx
[ ]
to be the same ac@%ﬁ rent countries, whereas the coefficients in the short term are predicted

to vary dep on the country. The Hausman test can be used to verify the null hypothesis of

homo@b& in the long-run coefficients.

Given that regressors and regress and are integrated of order 1 [I (1)] and cointegrated, it is
expected that the variable i is integrated of order O [I(0)] for every i and is independently
distributed over time ¢. The lag duration is determined by the existing research on the link

between outcome variable and the explanatory variables and is validated by the Akaike
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Information Criterion (AIC) and Schwarz Bayesian Criterion (SBC). The autoregressive
distributed lag, ARDL (1, 1) model introduced by Pesaran, Shin, and Smith is defined with a

maximum of one lag for all variables*.

K,z =7, + eOiXi,t + 6)11')(1',14 + WiY +V,

it-1

and the equilibrium error correction representation of the error correction equati& can be

expressed as: OQ

A A

AYi,t = gliAXi,t o, _/101' - ﬂ’liXi,t—l +v, &

A T, ~ 0. +0,
Where: A, =——, A, =——",and o, = —(1 -y ,)- %
1- v, I_Wi l l 0
34 Data Sources and Measurements Q

The analysis covers the period from 2000 to 2022. @rmore, the sample covers 15 nations in
ECOWAS, considering the presence of dat@niﬁcam variables of interest. The requisite
data were acquired from the World @ database, specifically the World Development
Indicators (2024), World Govem%cﬂ\dicators (2024), and the Heritage Foundation (2024).
Table 3.1 displays the data m ' %ments, explanation, and sources.

Table 3.1: Summary and surements of data

Variables f.{\' Symbol Measurement Data Source

) The rate at which the total production of
Agriculture@t growth agpfl  goods and services from the agricultural WDI (2024)
\/ sector grows on annual basis.

) Growth rate of agriculture workforce
Agriculture employment agpf2 o WDI (2024)
within a year.

Agriculture exports agpf3  Total agriculture exports to GDP ratio WDI (2024)

Agriculture output per agpf3  The average amount of agriculture output ~ WDI (2024)
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labour

Investment climate

Institutional quality

GDP growth rate

Broad money supply
Inflation rate
Trade openness

External debt

incl

inst

gdpg
bm
inf

topn

produced per worker in an economy

Economic freedom index captured by

‘ ‘ ‘ Heritage
property right, government integrity,
Foundation
monetary freedom, trade freedom,
(2024)
business freedom, and investment freedom
It is captured by institutions index by \

taking the average of rule of law,

Q/O WGI (2024)

regulatory quality, government
effectiveness, and control of c@n

Annual rate of income gro@ annual

basis WDI (2024)
Broad money su QGDP ratio WDI (2024)
Annual rate &sumer price index WDI (2024)
Total 0 GDP ratio WDI (2024)

exdt @1 debt to GDP WDI (2024)

Source: Author’s Compilation (2024).

A@

Qﬁ\

Q
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Chapter Four
Results and Discussion of Findings

This chapter of the study covers the empirical and econometric assessments of the investment
climate, institutional quality, and agricultural performance in ECOWAS from 2000 to 2022.
These analyses were carried out within the context of the millennium development goals (MDGs)
and sustainable development goals (SDGs). The analysis was conducted using Q%oretical
framework and empirical models outlined in the previous section. The su @t portions in
this chapter are categorized into seven sections. The first part of the %sion focuses on the

presentation of data, while the second section presents summary statisics, and trend analysis of

the variables. The presentation of results based on the specifie ectives is provided in sections
three, four, five, and six, while the pre-estimation teQ\such as correlation, cross-sectional
dependency, stationarity, and cointegration tests %Qmated prior to the pooled mean group
estimation findings. Finally, the last section dl\&es the findings.

4.1 Presentation of Data é;\\'

The data utilized for examining t @relaﬁon between investment climate, institutional quality,

and agricultural perfom@COWAS from 2000 to 2022 is provided in the Appendix. The

comprehensive and E&c approximated results for the complete test conducted in this study are

supplied in th? a@x, categorized into distinct categories.

\9:6
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4.2 Summary Statistics, and Trend Analysis

The summary statistics of the variables used to analyse the relationship among investment
climate, institutional quality, and agricultural performance in ECOWA is presented in this
section. The results of the summary statistics include agricultural output (% of GDP),
agricultural employment (% of total employment), agricultural exports (% of merchandise
exports), property right, government integrity, business freedom, monetary *oh, trade
freedom, investment freedom, institutional quality, GDP growth, broad money*(% of GDP),
inflation rate, trade (% of GDP), and external debt stocks (% of GNI)@%ble 4.1, the average
contribution of agriculture, forestry, and fishing to the GD ac% ECOWAS countries is
28.51%. When compared to this overall average presented e 4.2, several countries have a

higher agricultural contribution, reflecting a greater é@ on the primary sector for economic
activities. Notably, Sierra Leone and Liberia h %e highest percentages, with agriculture,
forestry, and fishing contributing 53.68% a @2% of their GDP, respectively. Guinea-Bissau,
Mali, and Niger also exceed the EC@ average, with percentages of 41.05%, 34.44%, and
36.72%, respectively. These @@Values indicate a significant dependence on agriculture,
possibly due to less industri Qation or diversification of their economies. Conversely, countries
like Cabo Verde, &% and Cote d'Ivoire fall significantly below the ECOWAS average, with
values of 6.8% .71%, and 17.14%, respectively. Cabo Verde’s low percentage suggests a
more iv@d economy with a smaller reliance on agriculture, possibly due to its focus on
services such as tourism and finance. Similarly, the relatively lower contributions in Senegal and

Cote d'Ivoire might indicate more diversified economies with significant industrial and service

sectors. Other countries like Benin, Ghana, and Nigeria hover around the ECOWAS average,
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with percentages close to 26%, reflecting balanced economies where agriculture still plays a vital

role but is not overwhelmingly dominant.
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Table 4.1: Descriptive statistics

Signs Variable measurements Mean Std Dev. Minimum Maximum Kﬂisis Skewness Coesz..of Obs.
= Variation
Outcome variables Q
Agriculture Output, forestry, and fishing, value @ O
agpfl added (% of GDP) 28.505  13.758 3.688 79.0 1.127 0.939 0.483 345

Employment in agriculture (% of total employment)
agpf2 (modeled TLO estimate) 51.377  16.566 10.602 2 -0.355  -0.186 0.322 345

Agricultural raw materials exports (% of
merchandise exports)

agpf4  Agriculture output per worker (constant 2015 USS$) 1570.12  1021.66 @.29 4817.62 1.361 1.333 0.651 331

Principal variables

agpf3 9.890 16.949 76.839 5.693 2.525 1.714 341

Prt  Property right 34.951 12 10 75 0.721 0.550 0.368 334
Gint  Government integrity 27.549 10 60.9 0.465 0.188 0.360 334
Bfr  Business freedom 51.64 1@.661 23.4 85 0.881 -0.073 0.187 334
Mfr  Monetary freedom 7 7.506 50.4 90.4 0.192 -0.623 0.099 334
Tfr  Trade freedom 8.445 19 76.2 5.926 -1.951 0.135 334

20
Ifr Investment freedom . @0.763 13.969 20 80 -0.686 -0.067 0.275 334

Inst  Institutional quality -0.679 0.447 -1.627 0.430 -0.243 0.462 -0.658 345

N\

Control variables QQ
Gdpg GDP growth (annual %) & 4.354 4522  -30.145 26.524 15.818  -1.671 1.039 344
Bm  Broad money (% of GDP) g.:\\' 28914  17.682 5.210 113.653 5.257 2.145 0.612 338
Inf  Inflation, consumer prices (annuﬁo 6.033 7.017 -3.503 41.510 4.771 1.864 1.163 331
Topn Trade (% of GDP) fb 63.719 33347  16.352 311.354 22.884 3.920 0.523 343
Exdt External debt stocks (% Q(@) 62.246  73.442 4.951 610.452  21.834 4.188 1.180 345

Note: Std Dev. — standard deviatieh; Obs. - observation.
Source: Author’s computation (2024).
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Also, the average of agricultural employment as a percentage of total employment across
ECOWAS countries is 51.38%. Several countries exceed this average, indicating a significant
reliance on agriculture for employment. Burkina Faso and Niger, with agricultural employment
percentages of 78.73% and 75.38%, respectively, have the highest reliance on agriculture. These
figures suggest that a large majority of the workforce in these countries engaged in agricultural
activities, reflecting limited industrial and service sector development. Simi Q:%lali and
Guinea also have high agricultural employment rates, at 66.35% and 6 IQ respectively,
further demonstrating their economies' dependence on agricultur@ major source of
employment. On the other hand, other ECOWAS countries fa 1%«' the overall average of

agricultural employment, indicating more diversified em nt sectors. Cabo Verde, with

only 17.56% of its total employment in agricul rw& the lowest percentage among the
ECOWAS countries, which may be due to its sis on sectors like tourism and services.
Senegal and Nigeria also have lower agri }&ral employment rates at 35.49% and 40.89%,
respectively, suggesting a more bala{ 1stribution of employment across different economic
sectors. Benin, Ghana, and ﬂ\@zfave agricultural employment rates close to the overall
ECOWAS average, with\@ around 41%, 45%, and 42%, respectively. This mix of higher
and lower agricu %e' loyment rates among the ECOWAS countries highlights the diverse
Q

economic stm@

those \Qﬁ@rbe varied employment sectors.

within the region, ranging from those heavily dependent on agriculture to

Furthermore, the overall mean of agricultural exports as a percentage of merchandise exports for
the countries stood at 9.89%. When comparing individual countries to this average, there are
significant variations that reflect the differing economic structures and export dependencies

within the region. Benin and Burkina Faso have agricultural export percentages significantly
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higher than the ECOWAS average, at 54.68% and 32.68%, respectively. This indicates that
agriculture plays a crucial role in these countries' economies, with a large proportion of their
merchandise exports derived from agricultural products. Similarly, Mali and Togo, with
agricultural export percentages of 16.32% and 10.16%, respectively, also exceed the ECOWAS
average, suggesting a substantial dependence on agricultural commodities for export earnings.
Conversely, several countries fall below the ECOWAS average, indicating a le Qle ndence
on agricultural exports. Cabo Verde, Guinea-Bissau, and Nigeria have the%@t agricultural
export percentages at 0.54%, 0.25%, and 1.035%, respectively, reﬂec@eir reliance on other
sectors, such as services in Cabo Verde or oil in Nigeria. Ghan@% Niger, Senegal, Liberia,

and Sierra Leone also have agricultural export percenta below the regional average,

ranging from 1.52% to 3.23%, highlighting their m;eg&%iﬁed export bases. Cote d'Ivoire and

Gambia are slightly below the average, (it cultural exports at 9.46% and 7.21%,
respectively, suggesting a balanced mix Xgricultural and non-agricultural exports. These
disparities illustrate the varying de@of agricultural export dependence among ECOWAS

countries, influenced by ead@&‘fu’y’s unique economic landscape and natural resource

endowments. QQ

Moreso, the ove@e agricultural output per worker in ECOWAS, measured in constant
2015 US do@tood at $1,570.12, reflecting the diverse performance across member countries.
Nigeri&r/gﬁrded the highest average of $3,715.90, highlighting its relatively advanced
agricultural productivity despite structural challenges. Cabo Verde and Cote d'Ivoire followed
with averages of $2,751.95 and $2,264.34, respectively, showcasing efficient agricultural
practices and better resource utilization. Conversely, countries like Burkina Faso and Niger

registered significantly lower averages at $497.14 and $540.64, respectively, indicating limited
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agricultural productivity, possibly due to arid climates and resource constraints. Other countries,
such as Ghana ($2,026.87) and Senegal ($2,140.78), achieved notable performances, while
Guinea ($688.56) and Liberia ($1,117.21) demonstrated moderate productivity. This wide

variation underscores disparities in agricultural resources, technology adoption, and investment

S\

Regarding investment climate, the mean property rights score for ECOWAS c@es is 34.95.

across the region.

This average reflects the general state of legal protection for property %&dhin the region,
which tends to be relatively weak. Cabo Verde and Ghana stand %@h significantly higher
property rights scores of 60.52 and 50.53, respectively. Thes@res indicate a comparatively
stronger legal framework for protecting property rights and est a more favorable investment
climate in these countries. Senegal also exceeds t WAS average with a property rights
score of 46.90, indicating a moderate level@eﬂy protection that could help attract and
secure investments. On the other hand, countries fall well below the ECOWAS average,
indicating weaker protection of pr@(t%ights. Sierra Leone, Guinea-Bissau, and Guinea have
the lowest scores, with prop;@&ghts indices of 19.41, 20.76, and 26.09, respectively. These
low scores suggest sig{ challenges related to the enforcement of property rights and the

potential for in@&ﬁy

including N@, Niger, Togo, and Liberia, have scores slightly below the regional average,

perty ownership, which could deter investment. Other countries,

ranginks(r/ 28.66 to 32.18, pointing to moderate weaknesses in their property rights protections.
Thus, the variation in property rights scores among ECOWAS countries highlights a diverse
investment climate within the region, with some countries offering more secure environments for

property and investment than others.
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Table 4.2: Average Value of Investment Climate, Institutional Quality, and Agricultural Performance in ECOWAS (2000-2022)

Agriculture Agriculture Agricultural ilgl:;:ltlt[:l;e . o

S/N Country(s) output (% of erznployment exports (%. of worker Pro.perty G(.)Vernl.nent Business Mone Trade Investment Instltut.lonal

GDP) (% of total merchandise (constant right integrity freedom fr@ freedom freedom quality
employment)  exports) 2015 USS) (}

1 Benin 26.411 41.081 54.682 1907.752  33.339 30.752 52 80.452  59.943 55.435 -0.515
2 Burkina Faso 23.077 78.725 32.676 497.1405  34.496 31.061 80.791 65.761 58.696 -0.417
3 Cabo Verde 6.841 17.564 0.544 2751954  60.517 43.08 4.387  81.652  57.204 65.870 0.294
4 Cote d'Ivoire 17.136 47.160 9.464 2264.342  33.026 26 54.026  77.822  66.491 53.913 -0.855
5 Gambia, 25.423 51.944 7.214 1029.978  36.596 6. 55904 69.687  61.883 57.391 -0.548
6 Ghana 26.114 45912 3.233 2026.868 50.526,6(6@57 59.957 65.626  63.361 60 -0.097
7 Guinea 20.334 65.133 2.033 688.5636  26.0 23.470 49.657 68.826  57.835 43.696 -1.095
8 Guinea-Bissau 41.050 56.964 0.253 1314.894 @ 16.670 36.074 76387  58.843 34.348 -1.273
9 Liberia 51.819 46.082 1.517 1117.205 }664 29.521 51.671  68.557  61.650 40 -1.135
10 Mali 34.444 66.351 16.319 1071@4.822 24.591 52.587 81.443  67.730 57.609 -0.667
11 Niger 36.722 75.383 2.255 &(4 6 32.183 24.139 44.065 81.800  63.757 50 -0.683
12 Nigeria 24.212 40.893 1.035 ° 895 31.165 19.839 52.739  70.591 58.278 41.957 -1.051
13 Senegal 14.712 35.493 2. 0% 2140 776  46.904 35.543 55.265 80.930  68.822 52.609 -0.221
14 Sierra Leone 53.680 59.370 1737.61 19.410 22.352 49.243 70952  61.448 45.238 -0.996
15 Togo 25.608 42.602 r'{‘Q, 1107.523  31.952 22.622 43.487  79.204  64.361 40 -0.919

Source: Author’s computation (2024). ; \/

\/
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The average score for government integrity among ECOWAS countries is 27.55. This average
reflects moderate to low levels of government integrity across the region, indicating prevalent
issues related to corruption, transparency, and ethical governance. Cabo Verde and Ghana have
the highest government integrity scores, at 43.08 and 37.36, respectively, significantly above the
regional average. These scores suggest that these countries have relatively stronger systems in
place to promote government integrity, reduce corruption, and maintain ethical Qr , which
can foster a more attractive investment climate. Senegal and Burkina F OQ exceed the
ECOWAS average, with scores of 35.54 and 31.06, respectively, re moderate levels of
government integrity that can support stable governance an e@nic growth. In contrast,
©

several ECOWAS countries score well below the regional , highlighting concerns about
governance and corruption. Guinea-Bissau and Ni ep’&%ve the lowest scores, at 16.67 and
19.84, respectively, indicating significant challen ith government integrity that could hinder
economic development and deter foreign i %ﬁment. Guinea, Sierra Leone, Togo, Niger, and
Mali also fall below the average, wit’{GgrSe's ranging from 22.35 to 24.59, suggesting persistent
governance issues that may un@%e trust in public institutions and the effectiveness of policy
implementation. Countrié@c?as Benin and Liberia have scores slightly above the average, at
30.75 and 29.52, \Asely, reflecting moderate efforts to uphold government integrity but still
facing notabl%ha enges. The variation in government integrity scores across ECOWAS

countr@ to diverse political and institutional environments, with some countries making

more progress than others in promoting transparent and ethical governance.

As to business freedom, its average score for the countries is 51.64. This score reflects the
overall regulatory business environment within the region, which indicates a moderate level of

freedom for businesses to operate without undue government intervention. Cabo Verde has the
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highest business freedom score at 64.39, significantly above the ECOWAS average, indicating a
more conducive environment for business activities with fewer regulatory hurdles and a more
streamlined process for business operations. Ghana and Gambia also have higher-than-average
scores of 59.96 and 55.90, respectively, suggesting relatively favorable conditions for businesses,
including ease of starting a business, obtaining licenses, and accessing markets. Senegal and
Cote d'Ivoire are slightly above the average, with scores of 55.27 and 54.0 &pctively,
pointing to moderately favorable business climates that still have room, for*improvement.
Conversely, several countries in the ECOWAS region fall below the@e business freedom
score, indicating more restrictive regulatory environments. Gui a%u, with a score of 36.07,
has the lowest business freedom in the region, sugges@ gnificant barriers to business
operations, such as complex regulations, bureaucratic %%iencies, and possibly higher costs of
compliance. Niger, Togo, and Sierra Leone also below the average, with scores of 44.07,
43.49, and 49.24, respectively, reflectin &\Qenges such as regulatory obstacles and less
supportive environments for busine % and entrepreneurship. Guinea and Liberia have
scores close to the ECOWAS Q&%e, at 49.66 and 51.67, respectively, indicating a balance

between regulatory chah@&md opportunities. More so, the variation in business freedom

scores across ECQ} untries highlights a diverse regulatory landscape, with some countries
p

offering more@
regula@ administrative hurdles.

For monetary freedom score, the average of the ECOWAS countries stood at 75.87. This score

ortive environments for business operations while others face significant

reflects stable tendency towards ensuring price stability and inflation control, as well as the level
of government intervention in the economy. Numerous ECOWAS countries score above the

regional average, indicating relatively stable monetary environments with low inflation and
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minimal government interference in price setting. Notably, Niger and Cabo Verde have the
highest monetary freedom scores of 81.80 and 81.65, respectively, suggesting robust price
stability and effective inflation management in these countries. Other countries such as Burkina
Faso, Senegal, Benin, Mali, and Togo also have high scores, ranging from 80.79 to 79.20,
demonstrating similar economic stability and favorable conditions for maintaining the value of
currency and purchasing power. In contrast, a few ECOWAS countries score be Q%eegional
average, indicating more challenges with price stability and higher IG‘QSJ inflation or
government control over prices. Ghana has the lowest moneta m score at 65.63,
reflecting significant issues with inflation and possibly more e $govemment involvement
in the economy, which could hinder economic growth and r confidence. Liberia, Guinea,
and Gambia also have scores below the ECOW S(&Qage, ranging from 68.56 to 69.69,
highlighting similar concerns about inflatio coﬂ@%&tnd economic management. Nigeria and
Sierra Leone have scores that are slightly m the regional average, with scores of 70.59 and
70.95, respectively, pointing to mt%.s\e inflation and government intervention challenges.

These variations in monetary *fj across the ECOWAS region illustrate differing levels of

economic stability and \@%ment control, impacting the overall investment climate and

agricultural grow{@al in each country.

The averagerb@ freedom score for ECOWAS countries is 62.52. This score reflects moderate
opennési/gfhe region to international trade, including factors such as tariff rates, trade barriers,
and other restrictions on imports and exports. Several countries in the ECOWAS region have
trade freedom scores above this average, indicating a more open and liberal trade environment.
Senegal, Mali, and Cote d'Ivoire have the highest scores in the region, at 68.82, 67.73, and 66.49,

respectively, suggesting relatively low tariffs, fewer trade barriers, and policies that encourage
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free trade. Burkina Faso and Niger also score above the regional average, with trade freedom
scores of 65.76 and 63.76, respectively, indicating moderately open trade environments that
facilitate cross-border commerce and economic integration. On the other hand, some ECOWAS
countries have trade freedom scores below the regional average, indicating a more restrictive
trade environment. Cabo Verde, Nigeria, and Guinea have some of the lowest trade freedom
scores in the region, at 57.20, 58.28, and 57.84, respectively. These lower score Q%l higher
tariffs, more significant trade barriers, or restrictive trade policies that could thindef international
trade and economic growth. Guinea-Bissau, Benin, and Sierra Leone below the average,
with scores ranging from 58.84 to 61.45, reflecting similar ch e@n creating an open trade
environment. Ghana and Gambia have scores slightly abo elow the regional average, at
63.36 and 61.88, respectively, suggesting moderate ;@freedom. These variations in trade
freedom scores across ECOWAS countries hi t diverse trade policies and economic
openness, with some countries more con@ international trade and investment than others.
.
The average investment freedom@ﬁq\for ECOWAS countries stood at 50.76. This score
reflects moderate ability of in %uals and firms to move resources into and out of activities
both within and outsid gmtry. Some ECOWAS countries have investment freedom scores
above this regio@e, indicating a more open investment climate with fewer barriers to
capital flow o Verde has the highest investment freedom score at 65.87, suggesting a highly
condu&(e/%wironment for both domestic and foreign investment, with minimal regulatory
obstacles. Ghana, Burkina Faso, and Mali also have scores above the average, with 60, 58.70,
and 57.61, respectively, reflecting relatively favorable conditions for investment. Benin and

Gambia also slightly exceed the regional average, demonstrating a moderate openness to

investment. Conversely, a number of ECOWAS countries score below the regional average,
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indicating more restrictive investment environments. Guinea-Bissau has the lowest investment
freedom score at 34.35, pointing to significant regulatory barriers and restrictions that could
deter both domestic and foreign investments. Other countries like Liberia, Togo, and Nigeria
have scores ranging from 40 to 41.96, which suggests notable challenges in their investment
climates, possibly due to bureaucratic inefficiencies, political instability, or restrictive laws and
regulations. Guinea, Sierra Leone, and Niger also fall below the average, with sc Qﬁo‘n 43.70
to 50, reflecting similar constraints on investment freedom. Céte d'Ivoire and ' Sen¢gal are slightly
above and below the average, with scores of 53.91 and 52.61, respec@ndicaﬁng moderate

conditions that balance opportunities and restrictions. These ria%ms in investment freedom

across ECOWAS countries highlight the diverse economi€, landScapes and the need for polic
policy

reforms to enhance the overall investment climate in; th@on.

As regards institutional quality, its mean 80@679. This score reflects weak effectiveness
of government institutions, includin%' ects such as regulatory quality, government
effectiveness, rule of law, and cm@k corruption. The negative score indicates challenges in

governance and institutionalc@tiveness in the region. Among ECOWAS countries, Cabo

governance and @

Verde stands out witﬁgositive institutional quality score of 0.294, suggesting strong

e’institutions relative to its regional peers. Ghana also performs better
than most, b score of -0.097, indicating relatively moderate institutional quality within the
region\i&gal and Burkina Faso, with scores of -0.221 and -0.417 respectively, also show
comparatively better institutional governance, though still below the global average. Other
ECOWAS countries score significantly below the regional average, highlighting more
substantial governance challenges. Guinea-Bissau has the lowest institutional quality score at -

1.273, reflecting severe issues with governance, regulatory quality, and the rule of law. Liberia,
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Guinea, and Nigeria also score well below the ECOWAS average, with scores of -1.135, -1.095,
and -1.051, respectively, indicating notable difficulties in institutional quality. Countries like
Sierra Leone, Togo, and Cote d'Ivoire, with scores of -0.996, -0.919, and -0.855, also face
considerable governance challenges. Mali and Niger have institutional quality scores close to the
ECOWAS average, with -0.667 and -0.683 respectively, reflecting moderate governance issues.
These variations in institutional quality across ECOWAS countries undersc he* diverse

governance landscapes and the need for targeted reforms to improve instit effectiveness

and governance quality in the region. é

Concerning other control variables, an average GDP grovx@f 4.35% indicates moderate
economic expansion in ECOWAS countries. This growtthe is above the global average,
suggesting that the region is experiencing positiv@%omic momentum. The broad money
supply, at 28.91% of GDP, reflects the levelb\@dity in the economy. This indicates that the
monetary policy in ECOWAS countriess\&mewhat supportive of economic activities but not
excessively expansive. An inﬂatio@(cpof 6.03% suggests that ECOWAS countries experience
moderate inflation. While th@%t excessively high, it still poses challenges, particularly for
lower-income househo% de, accounting for 63.72% of GDP, indicates a significant reliance

[ ]
on international @E

are exposed@obal market fluctuations, which can impact economic stability. External debt

OWAS economies. This reliance on trade implies that these countries

stocks\{/ 25% of GNI reveal a considerable level of indebtedness. This level of debt could
pose risks to financial stability if not managed effectively, especially if economic growth slows

or if there are adverse changes in global financial conditions.

In Table 4.1, the summary statistics further include Kurtosis, skewness, and the coefficient of

variation. The skewness results reveal that agricultural employment, business freedom, monetary
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freedom, trade freedom, investment freedom, and GDP growth are negatively skewed, while the
other variables are positively skewed. Regarding Kurtosis, none of the variables are normally

distributed, as they exhibit either flatness or peakedness.

In the sample analysis, the coefficient of variation is used to measure the heterogeneity of the
regressors. The result indicates high heterogeneity in agricultural exports, while%ricultural
output and employment show less variability across the sampled countries. Arr@gle principal
variables, institutional quality has a negative coefficient of Variati&sggéesting that its
variability is inversely related to its average level. Property rights an rnment integrity have
similar coefficients of variation, indicating moderate Variabﬂ@n contrast, business freedom,

monetary freedom, and trade freedom display relativelgower coefficients of variation,

suggesting more consistency across countries. gb

For the control variables, external debt stoa\&nﬂation, and GDP growth show the highest
variability. On the other hand, broes\ ey supply and trade openness have moderate
coefficients of variation, indic.at@t these variables are relatively more consistent across the
region. Given the extens%@ and the heterogeneity of the regressors across samples, along
with the potential f‘os&inearities among the regressors, the study proceeds to test for common
factor restricti n&)us leads to the verification of the presence of cross-sectional dependence,

unit root, @omtegraﬁon in sections 4.3, 4.4, 4.5, and 4.6.

v

Figures 4.1, 4.2, 4.3, and 4.4 show the time-series plots of agricultural performance, investment
climate, institutional quality, and control variables (GDP growth, money supply, inflation rate,
trade, and external debt) of ECOWAS. Over the period from 2000 to 2022, the contribution of

agriculture, forestry, and fishing to GDP in Figure 4.1 shows a declining trend across most
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ECOWAS countries. For instance, Benin, Burkina Faso, and Cote d’Ivoire maintained a
relatively stable contribution from agriculture to GDP in the early years but saw a gradual
decline towards the later years. Benin’s contribution hovered around 26-28% in recent years,
while Burkina Faso saw a decrease from about 27% to around 20%. Meanwhile, Ghana, Senegal,
and Nigeria experienced a declining trend, with Ghana showing a significant drop from around
35% in 2000 to about 19% in 2022. Nigeria also decreased from around 36% in Qﬁy 2000s
to about 24% in 2022, reflecting the impact of oil reliance and industrial se%growth. Also,

early 2000s. Guinea-Bissau started at over 40%, and Liberia was.ve gh at over 76%, but both

Guinea-Bissau and Liberia show a high percentage of GDP from %;@1&, particularly in the
have seen fluctuations with some declines by 2022. As fo@l, iger, and Sierra Leone, these
nations show varying trends, with Mali and Niger, mai ing a steady but high contribution
(around 32-37% for Mali and 34-38% for Niger)./Si¢tta Leone has shown stability but at a high

level (around 55-60%). Thus, the decline @ncultural value-added raises concerns about the

sustainability of agricultural develop§€$\and rural livelihoods in the region.

In Figure 4.1, employment @lculture as a percentage of total employment also shows a
downward trend acro@ ECOWAS countries. Countries like Burkina Faso, Niger, and
Guinea-Bissau l‘av&%b

remaining 70% throughout the period, and Niger slightly declining from 78% to around

istently high agricultural employment rates, with Burkina Faso

O
70%. 'F%gﬁdicates that agriculture is the dominant employer in these economies, with slow
structural transformation. In Ghana, Senegal, and Nigeria, they have seen a significant decline in
agricultural employment. For example, Ghana’s employment in agriculture dropped from 53% in
2000 to about 39% in 2022, indicating a shift towards urbanization and growth in other sectors

like services and industry. Meanwhile, Liberia, Togo, and Sierra Leone exhibit a declining trend
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in agricultural employment, reflecting gradual diversification of their economies. For instance,
Liberia dropped from around 50% to 40%, showing the gradual emergence of other employment

sectors.

Regarding the agricultural value-added per worker of Benin, Cabo Verde, Ghana, and Sierra
Leone, there was a steady and substantial increase in agricultural productivity over th%ars. For
instance, Benin’s value-added per worker grew consistently, from $1,129 in 2@% $3,325 in
2022, reflecting sustained improvements in agricultural practices an%gsﬁent. Similarly,
Cabo Verde showed notable growth, with value-added per worke%@asing from $1,656 in
2000 to $4,817 in 2020, before experiencing fluctuations in suent years. On the other hand,
countries such as Burkina Faso and Niger displayed slov@nd more erratic progress. While
Niger’s productivity rose steadily from $364 in 200 Q63 in 2022, Burkina Faso experienced
periods of stagnation and decline, particular@mﬂ to 2021, highlighting challenges such
as climate variability, infrastructure limi@s, and policy constraints. In contrast, countries like
Nigeria and Senegal exhibited hig%ceg\of productivity compared to their regional counterparts.
Nigeria, despite being the largj&%onomy in the region, saw a moderate increase in value-added
per worker from $1,54 &00 to $4,540 in 2022, albeit with slight stagnation in recent years.
Senegal, howeve@

worker incr%g sharply from $1,936 in 2016 to $3,570 in 2022, underscoring improvements in

ed rapid growth, particularly from 2016 onward, with value-added per
agricuhkrg{nnovation and policy support. However, some countries faced persistent challenges.

For example, The Gambia and Liberia showed erratic trends, with declines during certain periods

due to socio-economic instability and weak agricultural modernization.
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Figure 4.1: Plots of agricultural 0

—— Agriculture, forestry, and fishing, value added (% of GDP
mploymentin agriculture (% of total employment) (modéled ILO estimate)
gncuitural raw materials exports (% of merchandise exports)

—— Agriculture output per worker (constant 2015 US$)

growth, employment, exports, and output per worker of ECOWAS
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More so, the share of agricultural raw materials in total merchandise exports as depicted in
Figure 4.1 has been volatile but shows a general trend of reduction in some countries, such as
Ghana, and Nigeria. This is due to diversification into other export sectors like minerals, oil, and
manufacturing. For example, Ghana decreased from around 6% in the early 2000s to just over
1% by 2022, while Nigeria, heavily reliant on oil, shows negligible agricultural exports. For
countries like Togo and Benin, however, agricultural exports still represent a si Q% portion
of merchandise exports, although there has been a notable decline over the year§”Cote d'Ivoire
shows a moderate level of agricultural exports, but with fluctuations, r@g the importance of
cocoa and other cash crops. The Gambia has had highly variable agricultural exports, with
significant peaks and troughs, showing an inconsistent @Qral export base. For Benin,
Burkina Faso, and Mali, they have seen fluctuations ,6% share of agricultural exports, with
Benin seeing a recent increase to over 76% by “Burkina Faso has seen a significant drop
from 72% in 2003 to around 9% by 2022§e>kcting possible diversification into other sectors.
.
Senegal has maintained a relatively @but stable share of agricultural exports, while Sierra
Leone saw a sharp increase in @g{e 2010s, driven by specific export commodities. Thus, the
trends of these agricultusal ‘performance indicators highlight a slow but noticeable structural
transformation in WAS region’s economies, characterized by a declining reliance on
agriculture ft contribution, employment, and exports. The shifts suggest both
oppor@nd challenges, particularly in ensuring sustainable development and inclusive

growth that can provide sufficient alternative employment opportunities and maintain food

security in the region.
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Figure 4.2 depicts the trend movement of key investment climate indicators for 15 ECOWAS
countries from 2000 to 2022. Across the ECOWAS region, property rights are generally weak
for most countries with the exception of Cabo Verde. Cabo Verde consistently ranks as the
highest performer in the region, with property rights scores ranging from 50 to 75 throughout the
period. This indicates a relatively strong legal framework and enforcement of property rights,
making it a standout among ECOWAS countries. Ghana and Senegal also show Qve y better
performance compared to the rest of the region, with both countries maintai inQoperty rights
scores around 50 for much of the period. Ghana’s consistency at this l@ggests a fairly stable
legal environment, although it still leaves room for improveme @al started strong but saw
a slight decline towards the end of the period, indicating s@c allenges in maintaining strong
property rights. However, Benin, Burkina Faso, an %leoire consistently score around 30,
reflecting weaker property rights enforcement (@§red to the higher-performing countries.
Liberia, which has data starting from 2009&&9% into the lower performance category. While
its scores began low at around 25\@ has been minimal fluctuation, suggesting ongoing
difficulties in strengthening pr& rights post-conflict. Guinea, Mali, Niger, Nigeria, Togo,
and Sierra Leone are @he consistently low performers, with property rights scores
predominantly 1 1@30 range. This group of countries faces significant challenges in
enforcing pro@lytfghts, often due to weak legal systems, political instability, or both. Nigeria,
despit b@e largest economy in the region, does not show a strong performance in this area,
with scores stagnating around 30 and even declining towards the end of the period. Guinea-

Bissau consistently ranks as one of the lowest, with scores as low as 10 for much of the period.
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Figure 4.2: Plots of investment climate components of ECOWAS
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In Figure 4.2, most ECOWAS countries have low scores in government integrity, with Guinea-
Bissau, Liberia, and Sierra Leone showing particularly low levels of government integrity, often
scoring between 10 and 30. These countries face significant challenges related to corruption,
weak institutions, and lack of transparency. Also, Mali and Niger show low scores, generally in
the 20-30 range. Despite some slight improvements in the later years, these countries continue to
struggle with governance issues, particularly in maintaining transparenc Q&educing
corruption. In addition, Benin and Burkina Faso have lower scores, typically\rangihg from 25 to
40, indicating ongoing struggles with government integrity but showh@&e improvement over
time. For instance, Burkina Faso's scores increased from 10 in_th&.early 2000s to over 40 by
2022, reflecting efforts to combat corruption and enhance ce. Nigeria also falls into this
category, with scores typically around 20-30, wit Sp@rears showing slight improvements.
However, Ghana shows a moderate level of gov ent integrity, with scores generally in the
range of 30 to 50. Ghana experienced some %rovements over the years, particularly in the late
.
2010s, reflecting efforts to enha@\ransparency and reduce corruption. Senegal also
demonstrates moderate govm& integrity, with scores fluctuating between 30 and 50.
Although Senegal staﬁed\@% the scores saw some decline in the mid-2000s before improving
again in the 2010s.° %Verde again performs better than most, with scores consistently higher
than the regio%average, reflecting more robust governance structures. The country stands out
as the to ormer in the region, particularly from 2008 onward, where it consistently scores
Ny
above 40, reaching as high as 60.9 in 2022. Cabo Verde’s higher scores suggest a more

transparent and accountable government, contributing to its overall stability and attractiveness

for investment.
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In the ECOWAS region, the business environment has seen mixed trends. Cabo Verde
consistently ranks among the top performers in Business Freedom within the ECOWAS region.
Starting with scores around 55 in the early 2000s, Cabo Verde saw improvements in the mid-
2000s, with scores reaching as high as 70. Ghana also ranks well, particularly in the mid-2000s,
where scores reached around 70. However, from 2010 onwards, the scores slightly declined,
hovering around 60. This suggests that Ghana offers a moderately fav Qe usiness
environment, though there have been challenges in maintaining regula%@ﬁciency and
reducing barriers to business operations in recent years. Benin, Cots@o e, and Senegal are
moderate performers, with business freedom scores generally fluctuating between 45 and 60. For
instance, Cote d'Ivoire’s scores improved significantly fr@(fgnd 43 in 2010 to the 60s by
2022, reflecting efforts to enhance the business e i% t. Burkina Faso and Mali also fall
into this category, with scores generally in the 40 0s. Burkina Faso, for example, improved
its Business Freedom score from 39.2 in 2006 to the mid-50s by 2011, showing progress in
reducing regulatory burdens, althou{‘%c’\'pace of improvement has been slow. Nigeria and
Niger are examples of countric&g{ave struggled with low scores, typically in the 40s and 50s,
but have shown some ir@nent over the years. Guinea and Liberia also show low scores,
particularly in th E@OOOS, with Guinea’s scores often hovering around 40. However, both
countries ma%o e improvements in the 2010s, with scores inching upwards, reflecting
ongoin@%s aimed at reducing bureaucratic hurdles and improving regulatory efficiency.
Guinea-Bissau consistently ranks among the lowest in Business Freedom, with scores around 40

or below throughout the period. Sierra Leone also performs poorly, with scores generally below

50, reflecting ongoing challenges in creating a business-friendly environment. The low scores are
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indicative of a challenging regulatory landscape, with significant barriers to starting and

operating businesses.

As regards monetary freedom, Cabo Verde consistently ranks among the highest in the region,
with scores generally ranging between 74 and 89 throughout the period. This indicates effective
monetary policies that have successfully controlled inflation and limited government intervention
in pricing. Burkina Faso also scores well, particularly from 2001 to 2022, @:ores often
exceeding 80. This reflects Burkina Faso’s effective management o inga,ﬁon and limited
interference in the economy, contributing to economic stability. Be 'enegal demonstrate
moderate performance in monetary freedom, with scores ﬂuc@%tween 74 and 85. These
countries have generally maintained moderate levels of @ion and relatively stable prices,
although they have experienced some fluctuations, %@rly in response to external economic
shocks. Ghana and Cote d'Ivoire also fall QQ% moderate category, with Ghana’s scores
generally in the range of 55 to 70 and .Cs&lvoire ranging from 70 to 80. Both countries have
managed to maintain moderate price\%hty but have experienced periods of higher inflation,
reflected in occasional dips i ir scores. Nigeria and Guinea have shown lower scores in
monetary freedom, parti@y in the early 2000s, with scores often below 70. However, both
countries have rr(c.il improvements over time, with Nigeria’s scores gradually increasing
to the low 706/ 2021 and Guinea showing similar trends. Mali and Niger also started with
lowers& particularly in the early 2000s, but have shown improvements in recent years, with
scores generally stabilizing around the mid-70s. Guinea-Bissau and Liberia consistently score
lower in monetary freedom, particularly in the early and mid-2000s, with scores often ranging

from 50 to 70. These low scores reflect high levels of inflation and significant government

intervention in the economy, which can distort market prices and lead to economic instability.
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Sierra Leone also performs poorly in this area, with scores fluctuating widely but generally
remaining below 75. The country’s low scores suggest persistent issues with inflation and price
instability, which are often exacerbated by external economic shocks and internal governance

challenges.

Regarding trade freedom, ECOWAS countries have high trade freedom scores{ith most
countries scoring above 70. Cabo Verde still ranks as one of the highest pe rs in trade
freedom among ECOWAS countries. Throughout the period, Cabo V deQ;bores generally
range from 70 to 85, indicating a strong commitment to reducing tr iers and maintaining
an open economy. Senegal also ranks highly, with scores of@% 70s and 80s. Senegal’s
consistent performance suggests a stable trade environmet@th relatively low tariffs and few
non-tariff barriers. Benin, Ghana, and Cote d'Ivoir@%o the moderate category, with trade
freedom scores generally fluctuating betwee% 75. These countries have made efforts to
reduce trade barriers, but still face cha}lg&}l maintaining consistent openness. Burkina Faso
and Mali also show moderate scores@ trade freedom generally around the 60-70 mark. These
countries have relatively ope@ policies, but occasional regulatory hurdles or tariff increases

have kept them from reaching the higher performance levels seen in Cabo Verde or Senegal.
Nigeria and Gui@%w consistently lower trade freedom scores, often in the 50s and 60s.
However, bot@untries have shown some improvement over time. Nigeria, for example, has
struggi\dg'u high tariffs and significant regulatory barriers, but efforts to liberalize trade and
reduce tariffs in recent years have led to a gradual increase in scores. Similarly, Guinea has made
incremental progress, though it still faces significant challenges in achieving a fully open trade

environment. Liberia and Niger also started with low scores but have shown gradual

improvements. Liberia, particularly post-conflict, worked to rebuild its trade infrastructure and
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reduce barriers, leading to a modest rise in trade freedom scores. Niger’s improvements have
been more modest, reflecting ongoing efforts to align its trade policies with regional and
international standards. Guinea-Bissau and Sierra Leone rank among the lowest in trade freedom,
with scores generally in the 40s and 50s. These countries have significant trade barriers,
including high tariffs and complex regulatory frameworks, which limit their openness to
international trade. Togo also performs poorly in trade freedom, with scores typi Q below 60.

y‘éd regulatory

Togo’s low scores reflect a combination of high tariffs, non-tariff barriers,

challenges that hinder its trade openness. O

As to investment freedom, it shows significant variability a@%ECOWAS region. Cabo
Verde ranks as the highest performer in Investment Fre@n within the ECOWAS region.
Throughout the period, Cabo Verde’s scores rar&!&l 65 to 75, reflecting a favorable
investment climate with minimal govemmen\'@{bention, low regulatory barriers, and strong
protections for investors. Ghana also r.ag&latively high, particularly in the mid-2000s to the
2020s, with scores generally rangin ﬁ@h\ 60 to 70. Benin, Senegal, and Cote d'Ivoire fall into
the moderate category, with I .v®\ent Freedom scores generally fluctuating between 50 and 65.
These countries have ma}sforts to create more open and favorable investment environments,
but still face cha(éfiggo lated to regulatory efficiency and government intervention. Burkina
Faso and Mal%o exhibit moderate scores, with investment freedom typically around the 50-60
range.@a these countries have made some progress in reducing barriers to investment, they
still experience fluctuations due to political instability or inconsistent policy implementation.
Nigeria and Guinea have consistently lower investment freedom scores, often in the 40s and 50s,

but have shown some improvement over time. Nigeria, for example, has struggled with

significant regulatory barriers and government controls, but efforts to liberalize the economy and
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attract foreign direct investment in recent years have led to modest increases in scores. Similarly,
Guinea has made incremental progress in reducing barriers to investment, though it continues to
face challenges in creating a fully conducive environment. Liberia and Niger started with low
scores but have shown gradual improvements. Liberia, particularly after its post-conflict
recovery, worked to rebuild its investment climate, leading to a modest rise in investment
freedom scores. Niger’s improvements have been more modest, reflecting on lefforts to
align its investment policies with regional and international best practices.\Guifi€a-Bissau and
Sierra Leone consistently rank among the lowest in Investment Freec@ith scores generally
in the 30s and 40s. These countries have significant barriers to_investment, including complex
regulations, high levels of government intervention, and able political environments that
deter both domestic and foreign investors. Togo sq& rms poorly in investment freedom,
with scores typically below 50. Togo’s low sc eflect a combination of high regulatory

barriers, government controls, and an overal kk of transparency in the investment process.
S
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Figure 4.3: Plots of institutional quality of ECOWAS
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Figure 4.3 presents the institutional quality index for 15 ECOWAS countries from 2000 to 2022.
This index reflects the effectiveness of governance, the rule of law, the control of corruption, and
the regulatory quality within these countries. Cabo Verde consistently outperforms other
ECOWAS countries in terms of institutional quality. Starting with a positive score of 0.256 in
2000, Cabo Verde experienced a generally upward trend, peaking at 0.4302 in 2020 before
slightly stabilizing at 0.4253 by 2022. Ghana and Senegal are moderate perfo Q;&,howing
some stability with their institutional quality scores, although both countrigs tuate around
zero. Ghana starts at a marginally positive 0.0036 in 2000, experieme minor dips and
slight recoveries, and end at -0.134 in 2022. Senegal’s journey.is sinilar, starting at -0.0938 in
2000 and ending at -0.1397 in 2022, with fluctuations i@ cen. Ghana and Senegal have
shown resilience in maintaining relatively stable igy@ts, though they face challenges that

prevent them from achieving stronger scores nd Burkina Faso demonstrate weaker but

§6%~

gradually improving institutional quality. %1‘ starts at -0.360 in 2000 and fluctuates over the
years, showing some improvement @

Burkina Faso follows a simila'rﬁ\za%fory, starting at -0.3870 in 2000 and moving to -0.4228 by

2022. These two nations‘@&ade efforts to strengthen their institutional frameworks, but the

the end of the period, reaching -0.3466 in 2022.

progress has beet@ uneven, reflecting ongoing challenges in governance and corruption.

What’s more,(Cete d'Ivoire, Mali, and Niger have seen significant struggles with institutional
qualitys\t/l%’)gg some improvements have been noted. Cote d'Ivoire began at -0.8967 in 2000,
worsened during periods of political turmoil, and then improved, reaching -0.4410 by 2022. Mali
started at -0.6269 in 2000, showed some initial improvements, but then declined, ending at -

0.9035 in 2022 due to ongoing conflicts and governance issues. Niger also shows a slight

improvement from -0.9081 in 2000 to -0.5779 in 2022. These patterns reflect the impact of
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political instability and conflict on institutional quality, though efforts to stabilize and improve
governance have yielded some positive results. Also, Nigeria, Guinea, and Togo consistently
rank lower in institutional quality within the region. Nigeria starts at -1.083 in 2000, shows
minor improvements and fluctuations, and ends at -0.964 in 2022. Guinea follows a similar
pattern, starting at -1.035 in 2000 and ending at -1.002 in 2022, indicating persistent issues with
corruption and governance. Togo starts at -0.822 in 2000, dips further, but t Q{Iﬁw some
recovery, reaching -0.627 by 2022. The consistently low scores for these thrée cdtitries suggest
deep-seated challenges in governance and institutional effectiveness, @ have hindered their
development efforts. As for Sierra Leone, Liberia, Guinea-B@%d The Gambia, they are

among the poorest performers in institutional quality. Sie ne and Liberia start with very

low scores, reflecting the devastating effects of civ:’é v@nd political instability. Sierra Leone

begins at -1.301 in 2000 and improves slight tcfa, 2 by 2022, while Liberia starts at -1.627
in 2000, improving to -1.0423 by 2022. Gui&a issau’s institutional quality deteriorates further,
starting at -1.062 in 2000 and end@ -1.355 in 2022. The Gambia also shows declining
institutional quality, starting a%% in 2000 and worsening to -0.564 in 2022. Their trends
highlight the severe govﬁ@c?challenges in these countries, including corruption, weak rule of

law, and political 4 , which have severely impacted their institutional quality and overall

development. 6
&
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Figure 4.4: Plots of GDP growth, money supply, inflation, trade, and external debt of ECOWAS
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In Figure 4.4, the GDP growth rates across the ECOWAS countries have shown significant
variability, reflecting both periods of strong economic expansion and contraction. Cabo Verde
and Ghana are notable for their relatively consistent economic growth throughout the period.
Cabo Verde, for example, saw particularly strong growth in the mid-2000s, with a peak GDP
growth rate of 15.17% in 2007, driven by tourism, foreign investment, and structural reforms.
Ghana also experienced robust growth, especially around 2010-2011, where GD {H peaked
at 14.05% in 2011, partly due to the commencement of oil production. Liberia afid Sierra Leone
show the most volatility in GDP growth, primarily due to the severe i@%@f civil conflict and
subsequent recovery periods. Liberia experienced a catastrophi c&ic decline in 2003 with a
GDP contraction of -30.15% due to the civil war, followe Qpid growth in the post-conflict
years as the country began to stabilize. Similarly, i@&%one saw a sharp decline during the
Ebola crisis, with a significant contraction of % % in 2015. Senegal and Burkina Faso
represent more moderate and stable G xrowth performers. These countries generally
maintained steady growth rates wi@\tﬁe extreme highs and lows seen in more volatile
economies. Senegal, for examp\ aged to sustain growth rates between 3-7% for most of the

period, reflecting a stab@cal environment and gradual economic reforms. Burkina Faso

exhibited similar though with slightly lower growth rates, indicating a slower but steady

economic exp@o .

Furtheﬁc% Nigeria and Cote d'Ivoire, two of the largest economies in the region, show mixed
performance. Nigeria’s growth has been highly influenced by the global oil market, with high
growth during periods of high oil prices, such as 2004-2008, and contractions during periods of
low oil prices and economic mismanagement, such as in 2016 (-1.62%). Cote d'Ivoire, after a

period of economic decline in the early 2000s due to political instability, showed a strong
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recovery post-2011, with growth rates consistently above 7% in the latter part of the period.
Guinea-Bissau, Togo, and Guinea have generally shown lower GDP growth rates, reflecting
deep-seated structural challenges, including political instability, poor infrastructure, and limited
economic diversification. Guinea-Bissau had very low and sometimes negative growth rates
throughout the period, indicating chronic economic stagnation. Togo and Guinea, while

performing slightly better, still struggled to achieve significant economic wth, often

hampered by governance issues and external shocks. &<

As shown in Figure 4.4, broad money as a percentage of GD @es widely across the
ECOWAS region, reflecting differing levels of financial @%elopmem. Cabo Verde
consistently ranks among the highest in the region in terrngbroad money as a percentage of
GDP. Throughout the period, Cabo Verde’s ratio ﬂ%%es but generally stays well above 60%,
reflecting a well-developed banking sector reh\t@% the size of its economy. Senegal and Benin
also exhibit relatively high broad mone)\&os, particularly in the latter years. Both countries
have ratios often exceeding 40-5%%ggesting that their financial sectors are comparatively
more developed within the @N . Ghana and Nigeria show moderate levels of broad money
relative to GDP. Ghanas ra#io gradually increased from around 20% in the early 2000s to over
S

40% by the 2020@

broad mone bpercentage of GDP also increased over the period, from around 18% in 2000 to

g a growing financial sector alongside economic expansion. Nigeria’s

about }Q’}g!y 2022. Cote d'Ivoire falls into this category as well, with ratios generally between
30-40%. The steady increase in broad money reflects gradual improvements in financial sector
efficiency and monetary policy effectiveness, contributing to a more stable economic

environment.
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Mali, Burkina Faso, and Niger generally show lower broad money ratios, typically ranging from
20-30% of GDP. These countries exhibit modest improvements over time, indicating some
progress in financial sector development but still lagged than more developed financial
ECOWAS economies. Togo also exhibits low to moderate financial depth, with ratios fluctuating
but generally staying around 20-30% of GDP. Liberia, Guinea-Bissau, and Guinea consistently
show some of the lowest broad money ratios in the region, often below 20% of Q&hese low
ratios reflect significant challenges in financial sector development, including”low banking
penetration, limited access to financial services, and instability. For e)@ Liberia’s ratio was

around 13% in 2000, showing only slight improvements by 2022. arly, Guinea-Bissau and
Guinea have struggled to expand their financial sectors, w ¢ hampered broader economic
development. Sierra Leone also falls into this cat O’b th broad money as a percentage of
GDP generally below 20%. Gambia shows si t fluctuations in its broad money ratio,
reflecting periods of economic instabilit h‘policy changes. For instance, Gambia’s broad

money as a percentage of GDP ﬂuctl@from around 20% in the early 2000s to over 30% in the

late 2010s, indicating a somewl\ table financial environment.

Inflation rates have al@d significantly across the ECOWAS region in Figure 4.4. Ghana
and Liberia stanc‘ ou{%

2000s. Gha@erienced very high inflation rates, peaking at around 40.24% in 2000. Despite

untries with consistently high inflation rates, particularly in the early

efforts\Q/ trol inflation, Ghana continued to struggle with high inflation throughout the 2000s,
although it gradually reduced to more moderate levels in the 2010s. Liberia, similarly, faced
extreme inflationary pressures, especially during and after the civil conflict. Liberia's inflation
peaked at 23.56% during the period of instability and has remained volatile, reflecting ongoing

economic challenges. Guinea also faced high inflation rates, particularly in the 2000s. Inflation
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in Guinea often exceeded 20%, reflecting macroeconomic instability, political challenges, and
fluctuations in commodity prices. Nigeria and Sierra Leone exhibited moderate inflation rates,
with occasional spikes. Nigeria, as one of the largest economies in the region, saw inflation rates
fluctuate widely, influenced by factors such as oil price volatility, exchange rate fluctuations, and
inconsistent monetary policies. Nigeria’s inflation rates were particularly high during periods of
economic crisis, such as in 2008 and 2016, when inflation approached 18%. C Q&ire and
Mali generally maintained moderate inflation rates, usually within the range of*5-10%. These

countries managed to avoid the extreme inflation seen in other parts @egion, likely due to

more stable economic policies and better control of monetary s&l \

Also, Senegal and Burkina Faso are among the countries thatunaintained relatively low inflation
rates throughout the period. Senegal’s inflation ra%’alcally remained below 5%, reflecting
stable economic policies and a relatively sta@oeconomic environment. Burkina Faso also
managed to keep inflation under contr \\th rates rarely exceeding 5%, indicating effective
management of the money supply %nsmtent economic policies. Benin and Cabo Verde also
enjoyed relatively low and s@ﬂaﬁon rates. Cabo Verde maintained one of the most stable
inflation env1ronrnents§j region, often recording inflation rates close to 2-3%. Liberia and

Sierra Leone de@

periods of ¢ . For example, Sierra Leone saw a dramatic spike in inflation during the Ebola

high volatility in their inflation rates, particularly during and after

crisis ~ﬁ\/%14-2015, reflecting the economic disruption caused by the epidemic. Similarly,
Liberia’s inflation was highly volatile in the early 2000s due to the aftermath of civil war, but it
showed some signs of stabilization in the subsequent years. Guinea-Bissau also experienced
volatility, although on a smaller scale. Gambia and Niger displayed mixed performance in

controlling inflation. The Gambia’s inflation rates fluctuated, often influenced by changes in
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agricultural output and external economic conditions. At times, inflation spiked to over 10%,
reflecting economic vulnerabilities. Niger, on the other hand, managed to maintain relatively
stable inflation rates, although occasional spikes were observed, particularly during periods of

drought or external shocks that affected food prices.

In Figure 4.4, Cabo Verde exhibits one of the highest trades to GDP ratios in t COWAS
region, often exceeding 90% throughout the period. This high ratio reﬂec@bo Verde’s
reliance on imports and exports, particularly due to its limited domestic @&%n capacity and
small domestic market. Gambia also shows a high trade to GDP ratioy @ exceeding 70%. Like
Cabo Verde, The Gambia’s small size and limited producti@pacity necessitate significant
imports, while re-export activities contribute to its trade ﬁg@ Benin, Senegal, and Ghana fall
into the moderate category, with trade typically acc@(bg for 40-70% of GDP. These countries
have more diversified economies than the h@ndency countries but still rely significantly
on trade, particularly for key exports i\\' agricultural products (e.g., cocoa in Ghana) and
imports of industrial goods. Cote @\E)?e also exhibits moderate trade dependency, with trade
ratios usually between 40-6@geria presents a unique case with fluctuating trade-to-GDP
ratios, generally rangin g 20-50%. As the largest economy in the region, Nigeria’s trade
dependency is l@ve to its GDP size due to its diversified economy, which includes a
substantial ic market and significant oil production. Burkina Faso and Mali show similar
ﬂuctua\{gfade ratios, typically around 30-50% of GDP. These countries are landlocked and

rely on neighboring countries for access to international markets, which affects their trade

activities.

Also, Guinea, Liberia, and Sierra Leone generally have lower trade to GDP ratios, often below

30%. These countries, although engaged in international trade, have economies that are less
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integrated with global markets compared to other ECOWAS members. Guinea, for instance, has

significant mining activities, but its overall trade ratio is lower due to the relatively small size of

the economy and limited diversification. Liberia and Sierra Leone, emerging from periods of

conflict, have faced challenges in rebuilding their trade infrastructure, which has kept their trade

ratios low. Togo also has a relatively low trade-to-GDP ratio, fluctuating around 30-40%.
2

Despite being a small economy, Togo’s trade ratio is lower than expected, ;Q

domestic economic constraints and limited diversification in exports. Nm{man uinea-Bissau

due to

exhibit some of the lowest trade-to-GDP ratios in the region, often g around 20-30%.
Niger’s low ratio can be attributed to its landlocked geo a&which limits access to
international markets, and its reliance on subsistence a ;e rather than export-oriented

production. Guinea-Bissau’s low trade ratio reflect itp&%ﬂ economy, political instability, and

limited infrastructure, which severely constraie it ty to engage in international trade.

N

Concerning countries with high ext% bt burden, Liberia and Guinea-Bissau have the
highest external debt stocks as a @ce?[age of GNI within the ECOWAS region. Liberia, for
instance, had an extraordine@gh debt burden, with external debt stocks peaking at over
610% of GNI in the ea IyQOOs, reflecting the severe economic challenges following years of
civil conflict. GL@®

265% of G@OOO. This high level of debt reflects the country’s chronic economic instability

ssau also faced a significant debt burden, with external debt exceeding

and de}q&ﬁce on external financing. Gambia and Niger fall into the category of countries with
moderate to high external debt levels. The Gambia’s debt ratio has fluctuated but generally
remains high, often exceeding 80-100% of GNI, reflecting its reliance on external loans and aid.
Niger has shown a more varied trend, with debt ratios fluctuating between 60-90% of GNI,

indicating periods of debt accumulation followed by efforts to stabilize or reduce debt levels.
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Mali and Burkina Faso also exhibit moderate to high debt ratios, typically ranging from 50-80%
of GNI. These countries rely heavily on external financing for development projects and
budgetary support, which has led to substantial external debt stocks relative to their national

income.

Also, Cote d'Ivoire and Ghana show significant fluctuations in their external deb%:ks as a
percentage of GNI. Cote d'Ivoire, after periods of political instability and eco@challenges,
saw its debt levels rise significantly in the early 2000s but has since man, ed&étabilize its debt
ratio, keeping it within the 40-60% range. Ghana’s debt levels hax%@luctuated, particularly
in the 2010s, where significant public spending and borrowin@ to increases in external debt
ratios, often exceeding 50% of GNI. Benin and Senegal h&wnaged to maintain more stable
debt ratios, generally within the 40-60% range. Bot@%ﬂries have implemented fiscal policies
aimed at managing their external debt, kee@t relatively sustainable levels compared to
other countries in the region. Nigeria.a@?bo Verde generally maintain lower external debt
stocks relative to their GNI. Nigeri@&% largest economy in the region, has benefitted from oil
revenues, which have helped @p its external debt ratio relatively low, typically under 30% of
GNI. This lower debt @n reflects Nigeria’s capacity to manage its external obligations,
although it has f@a enges during periods of low oil prices. Cabo Verde, despite its small
size, has rn to maintain a lower debt ratio, generally fewer than 50% of GNI. This reflects
the coﬁc& cautious borrowing practices and efforts to manage its external debt, supported by
strong governance and economic management. Togo and Sierra Leone have shown signs of
improving external debt ratios over the period. Togo, which had a high debt ratio in the early

2000s, has made efforts to reduce its external debt burden, bringing it down to more manageable
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levels. Similarly, Sierra Leone, which faced a high debt burden following its civil war, has seen

its debt ratio decrease over time as the country stabilized and implemented debt relief measures.
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4.3  Empirical Results of the Effects of Institutional Quality on Investment Climate in
ECOWAS

4.3.1 Correlation Analysis

The partial correlation coefficients of the series are presented in Table 4.3. The correlation
analysis indicates that institutional quality is directly associated with various investment climate
measures, including property rights, government integrity, business freedom, monet freedom

trade freedom, and investment freedom. Specifically, the positive correlat @ ;nstltutlonal

quality and property right suggests that stronger institutions tend to bett property rights,
which encourages investment and economic stability. As to gove tegrlty, it implies that
higher institutional quality is associated with greater gove t integrity, fostering a more

transparent and trustworthy environment for investor, acemmg monetary freedom, its
positive correlation with institutional quality sug%%mt better institutions support a more
stable and predictable monetary policy env@rg‘[, which is crucial for economic growth. A
positive correlation of institutional qua K trade freedom indicates that stronger institutions
tend to facilitate freer trade, whlcléu enhance market access and competitiveness. Regarding
investment freedom, the C® correlation with institutions implies that high institutional
quality typically promo gmore open and secure environment for investments, attracting both
domestic and fo@mvestors While most of these measures of investment climate show a
positive co n among one another, business freedom is negatively correlated with both
monetax%eedom and trade freedom. The negative correlation of business freedom with
monetary freedom and trade freedom suggests that in environments where business operations

are more regulated or restricted, monetary and trade policies might be less liberal or competitive,

potentially limiting economic flexibility.
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Table 4.3: Correlation Matrix

prt gint Bfr mfr tfr ifr inst gdpg  Bm inf topn
gint  0.548 1
bfr  0.504 0.346 1
mfr  0.091 0.015 -0.051 1
tfr ~ 0.022 0.322 -0.029 0.055 1
ifr - 0480 0.529 0.420 0.090 0.226 1 \
inst 0.778 0.671 0.546 0.196 0.128 0.609 1 Q
gdpg 0.042 0.028 0.058 0.022 -0.092 0.040 0.107 1 0
bm 0.571 0.568 0.306 0.162 0.020 0.415 0.595 0.002\(11
inf  0.010 -0.049 0.021 -0.582 -0.165 -0.112 -0.149 @ -0.196 1
topn 0.244 0325 0.241 -0.151 -0.034 0.075 0.034 %1 0.160 0.206 1
exdt -0.043 -0.184 -0.083 0.007 -0.254 -0.048 - -0.234 -0.094 0.077 0.467

Note: prt - property right; gint - government integrity; bfr - business

freedom; ifr - investment freedom; inst - institutional quality; gdpg <

of GDP); inf - inflation, consumer prices (annual %); topn —éa@

Source: Author’s computation (2024).

GNI).
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The table shows that GDP growth positively correlates with investment climate measures, except
for trade freedom. Additionally, broad money supply has a direct association with the investment
climate. However, external debt is negatively associated with investment climate measures,
except for monetary freedom. The inflation rate is positively associated with property rights and
business freedom, but negatively correlated with government integrity, monetary freedom, trade
freedom, and investment freedom. Regarding trade openness, it negatively Q&aes with
monetary freedom and trade freedom, but positively associates with property,rightS, government

integrity, business freedom, and investment freedom. O

The correlation matrix table indicates that the correlation fficients among the various
determinants of investment climate indices vary in magni@and degree. The values of these

coefficients suggest that multicollinearity is not a %@n, ensuring that multicollinearity does

not pose a problem in the empirical analysier, these correlation results are preliminary

and will be further confirmed in su z%m 4.3.3, where additional determinants of the

T A T S
investment climate will be conside
2
N
¢
O
\®
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4.3.2 Cross-Sectional Dependence, Stationary and Cointegration Tests

Table 4.4 reported the results of the cross-sectional dependence test. These statistics were
calculated for fifteen West African countries (Benin, Burkina Faso, Cabo Verde, Cote d'Ivoire,
Gambia, Ghana, Guinea, Guinea-Bissau, Liberia, Mali, Niger, Nigeria, Senegal, Sierra Leone,
and Togo) over a 23-year period (2000-2022). The Breusch-Pagan LM test outcomes, shown in

Table 4.4, confirm the rejection of the null hypothesis of no correlation at a 5% s;' ;Qca ce level.

Additionally, the Pesaran scaled LM test results are asymptotically standa al, with the
statistical values providing strong evidence against the null hwothe@he 5% significance
level. Regarding the test statistic values from the standard norﬁlh aran CD test, these values

are considerably lower than those of the LM tests but still e null hypothesis at the 0.05

significance level. b

171



Table 4.4: Cross-Sectional Dependence Test Results (d.f. = 105)

Statistics Probability
Model 1: prt inst gdpg bm inf exdt
Breusch-Pagan LM 463.8993 0.0000
Pesaran scaled LM 24.76640 0.0000
Pesaran CD 7.481730 0.0000
Model 2: gint inst gdpg bm inf exdt
Breusch-Pagan LM 272.8061 .0000
Pesaran scaled LM 11.57972 ~&)OO
Pesaran CD 2.654285 N\40.0079
Model 3: bfr inst gdpg bm inf topn exdt (/\)
Breusch-Pagan LM 357.9033 ;\ 0.0000
Pesaran scaled LM 17.451 0.0000
Pesaran CD 3_9@@ 0.0001
Model 4: mfr inst gdpg inf topn exdt N
Breusch-Pagan LM 784 0.0000
Pesaran scaled LM 6.21505 0.0000
Pesaran CD . AQ 5.139738 0.0000

Model 5: tfr inst gdpg bm inf topn exdt
Breusch-Pagan LM 350.4203 0.0000

Pesaran scaled LM @ 16.93561 0.0000

Pesaran CD . A 0.512359 0.6084
Ny

Model 6: ifr inst gdpg bm inf exdt CO

Breusch-Pagan LM 315.3631 0.0000
Pesaran scaled LM . @ 14.51643 0.0000
Pesaran CD O 5392593 0.0000

Note: prt - property right; gint- vernment integrity; bfr - business freedom; mfr - monetary freedom; tfr - trade
freedom; ifr - investment freedont; inst - institutional quality; gdpg - GDP growth (annual %); bm - broad money (%
of GDP); inf - inflation,Y¢onsumer prices (annual %); topn - trade (% of GDP); exdt - external debt stocks (% of

GNI). \
Source: Author’: co tion (2024).

\/QJ’Z}
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The panel unit root and cointegration tests are also discussed. Table 4.5 presents the results of the
unit root tests using the Levin, Lin, and Chu (LLC), Breitung (Breit), and Im, Pesaran, and Shin
(IPS) methodologies. According to the table, all three methods confirmed that monetary freedom,
trade freedom, investment freedom, GDP growth, and trade openness are stationary at the level,

1(0). Additionally, the results indicate that property rights, government integrity, and business
freedom are integrated at the first difference, I(1). For institutional quality, broa & supply,
inflation rate, and external debt stocks, the unit root test results are mix oss the three
estimators. Specifically, the LLC test found that institutional quality a@&&mal debt stocks are
stationary at levels, while the Breit and IPS tests indicated stationari y at first differences. In
contrast, the broad money supply and inflation rate w d to be stationary at levels
according to the LLC and IPS tests, but the Brei tupb t suggested stationarity at the first
difference. Based on these findings, the stud co ed that institutional quality, broad money

supply, inflation rate, and external de s are best considered stationary at the first

difference, I(1). ’\Co\

Qﬁ\
Q)
60
&
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Table 4.5: Panel Unit Root Test Results

Levels st leference
Signs Variable Description Decision
LLC Breit IPS LLC Brei \\ IPS
prt  Property right 32725 41164  -0.7238 -4.8021%**_ Mk‘* J1L891*  I(1)
gint Government integrity 0.4218 -0.4799  -0.7719 -10. 575* gj9*** -9.6340%** (1)
bfr Business freedom -09114 0.9540 -0.8807 -8.% -2.6210%** -10.699*** (1)
mfr Monetary freedom -4.3102%** 2 3721%** 4, 0188***0 - - - 1(0)
tfr  Trade freedom -5.5140%*** -1.8769*** -4.4264 - - - 1(0)
ift  Investment freedom -4.6706%** -1.6686*** % ok - - - 1(0)
inst Institutional quality -2.3392%**% (), 2 %1439 - -7.8911*** -6.4500%** (1)
gdpg GDP growth (annual %) -7.0548*** -6, 2 10 495%** - - - 1(0)
bm Broad money (% of GDP) -3. 09422***@;\%’7 -2.2856%* - -4.9022%** - I(1)
inf  Inflation, consumer prices (%) -5.60 &% -0.7471 -5.2576%*** - -3.2883#** - I(1)

topn Trade (% of GDP) @2*** -1.6469%** _4 5224 %** ; } } 1(0)

External debt stocks (% of
exdt . 5&-2.6541*** 3.5341 0.9871 - S7.5279%** _11.150***  1(1)
GNI) \

&

y)
Note: LL denotes Levin, @& Chin (2002); Brrit represents Breitung (2001); Im, Pesaran and Shin (2003); ***, ** & *
denote 1%, 5% & 10 %ﬁﬁcance levels.
Source: Author’s contputation (2024).
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Table 4.6 presents the results of the KAO Residual test for cointegration. According to the
conventional probability test criteria, the table indicates a rejection of the null hypothesis of no
cointegration across all six models at the 5% significance level. This finding suggests that there is a
long-term relationship between the dependent variables (investment climate measures) and the
independent variables (institutional quality and control variables) in all the estimated models.
Specifically, it confirms the existence of a long-run relationship between insti Ql ality and
investment climate in ECOWAS countries. The confirmation of a long-mn@nship between
institutional quality and investment climate implies that improvements i@&tutional quality have a
long-term link with the investment environment in ECOWAS 006&1 . This suggests that efforts to
strengthen institutions, such as enhancing governance, red@ Corruption, and improving legal
frameworks, will contribute to sustained economi g(b% and development. The presence of
cointegration also means that any short-term de\flél s from this relationship are likely to be

corrected over time, reinforcing the importan@‘naintaining strong institutions.

&
S
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Table 4.6: KAO Residual Test for Cointegration

t-Statistics Probability
Model 1: prt inst gdpg bm inf exdt
ADF -2.105253 0.0176
Residual variance 26.42162
HAC variance 23.23099
Model 2: gint inst gdpg bm inf exdt
ADF -4.511839 .0000
Residual variance 20.25771 &
HAC variance 17.38582

Model 3: bfr inst gdpg bm inf topn exdt
ADF

Residual variance

HAC variance

C
-3.446018 0.0003

=

Model 4: mfr inst gdpg inf topn exdt

N\
0-5.220395

ADF 0.0000
Residual variance Q 16.29776

HAC variance AN 12.47441

Model 5: tfr inst gdpg bm inf topn exdt 60

ADF > -3.304805 0.0005
Residual variance ® 29.98829

HAC variance VAN 24.94816

Model 6: ifr inst gdpg bm inf exdt C;\\' )

ADF \ -3.096441 0.0010
Residual variance . @ 28.14708

HAC variance O 31.26944

Note: prt - property right; gint - ggve thent integrity; bfr - business freedom; mfr - monetary freedom; tfr - trade freedom;
ifr - investment freedom; inst - {pstitétional quality; gdpg - GDP growth (annual %); bm - broad money (% of GDP); inf -
inflation, consumer prices ?%%); topn - trade (% of GDP); exdt - external debt stocks (% of GNI).

Source: Author’s com ta%{z

6 .
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4.3.3 Panel Regression Results of Institutional Quality and Investment Climate in ECOWAS

This section presents the empirical findings of the pooled mean group estimator’s analysis of the
impacts of institutional quality on the investment climate in ECOWAS member states. In Table 4.7,
the Hausman tests’ null hypotheses show that, at the 5% level of significance, the difference between
the mean group and the pooled mean group coefficients is not rejected. This indicates that the pooled
mean group is a suitable estimate for testing the study hypothesis. Property rng,ngvernment
integrity, business freedom, monetary freedom, trade freedom, and investmenth/ were used to
measure the investment climate as the outcome variable. As a result, six (labeled 1, 2, 3, 4, 5,
and 6) were estimated. To provide a suitable degree of freedom, th@sian Information Criterion
(BIC) was set to two and then automatically used to identi ppropriate lag durations on the
variables. Among the fifteen ECOWAS nations, one )§&0r each of the variables is the most
prevalent.

In the pooled mean group or panel autoregr \\@dlstrlbuted (ARDL) parameter, both short- and
long-term estimates are presented in Tabt%(&‘he table indicates that, at the conventional level, the
coefficients of the error correcton%u are statistically significant and negative. In particular, the
probability values of their %QE are less than 1%, and the coefficients of the error correction term
are -0.431, -0.417, -0.2@.497, -0.509, and -0.316. This suggests that in order to return to the long
run equilibrium; h&tﬁpirical models of property rights, government integrity, business freedom,
monetary @m, trade freedom, and investment freedom must correct their short-run
disequilibrium by 43.1%, 41.7%, 27.9%, 49.7%, 50.9%, and 31.6% speed of adjustment. This
provides more evidence that the investment climate and agricultural performance in the ECOWAS
are correlated over the long term. It therefore verified the long-term validity of the models’

equilibrium nature.
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Table 4.7: Pooled mean group estimates of institutional quality and investment climate

Dependent Variable: Investment Climate

Variables Property Government Business Monetary Trade Investment
right Integrity Freedom Freedom Freedom Freedom
1 2 3 4 5 6
Short-run Estimates
ECT(-1) -0.431%%*  -0.417%** -0.279*%%* -0.497*** -0.509%** -0.316***
(0.124) (0.063) (0.086) (0.070) (0.085) (0.101)
A(Institutional quality) -2.045 -5.760 20.813***  7.967%* -4.75 -5.826
(4.353) (5.455) (6.827) (3.301) (6.4«8& (6.692)
A(GDP growth rate) -0.223%** -0.003 -0.221% 0.109 O% -0.041
(0.058) (0.063) -0.126 (0.095) (0.124)
A(Broad money supply (%of GDP)) 0.221 -0.287** 0.163 0017 -0.189
(0.243) (0.115) (0.127) &\ 0.077) (0.150)
A(Inflation rate) 0.294 -0.119 0.112 0. * -0.147 0.198**
(0.217) (0.112) (0.078) 2@ (0.104) (0.089)
A(Trade (%of GDP)) 0.046 % -0.082
(0 051 039) (0.081)
A(External debt (%of GDP)) -0.119 -0.036 -0.041 0.063* 0.131%**
(0.129) (0.052) (0.0 (0.028) (0.038) (0.040)
Constant 11.841%*% 16.839*** N44  39.214%** 34,033%%* 18.937***
(3.501) (3.237) \."(162250) (5.707) (5.831) (6.333)
Long—run Estm!t{.e)v
Institutional quality 14.929%** OGN 48.411%% % 6.522%%%  10.745% %% 16.299%%**
(3.359) (}S (6.358) (1.988) (2.253) (3.9406)
GDP growth rate 0.510%** % *EE O 0.567F**%  -0.350%* 0.162 0.108
0.079) ’\.( 126) (0.194) (0.137) (0.125) (0.196)
Broad money supply (%of GDP) 0. 336*.\ 0 438***  -0.270%** -0.104*  0.420%**
(0.089) (0.080) (0.054) (0.087)
Inflation rate ¢ O@ -0.622%**  -0.958*** -0.580%**  -0.154%  -0.424***
2057) (0.097) (0.124) (0.124) (0.094) (0.121)
Trade (%of GDP) Q 0.123* -0.066%  0.163***
(0.067) (0.039) (0.040)
External debt (%of GDP) _° ’& 0.153%** -0.051* 0.176%**  0.039*%** -0.041%** -0.092*%**
( \ (0.026) (0.029) (0.039) (0.014) (0.011) (0.033)
Log Likelihood b" -746.65  -768.36  -76539  -721.08  -726.07  -803.89
Hausman Test (Prob) 2.35(0.799) 2.96(0.735) 8.18(0.225) 10.1(0.072) 0.96(0.987) 4.83(0.437)
Country Q 15 15 15 15 15 15
Observations \ 301 301 301 307 301 301
Note: Standard errors in parentheses; *** p<0.01, ** p<0.05, * p<0.10.

Source: Author’s computation (2024).
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As regards the short-run coefficients, the short-run parameters of institutional quality are positive and
statistically significant at 5% level under the models of business freedom and monetary freedom. It
means that institutional quality has a positive impact on business and monetary freedom measures of
investment climate in ECOWAS. Thus, business and monetary freedom are directly and significantly
influenced by the quality of institutions. Intuitively, strong institutions typically provide a transparent
legal framework, enforce property rights, and reduce corruption, all of whic Qtri ute to an
environment where businesses can operate more freely. This suggests t@/ provements in
institutional quality substantially enhance business freedom within EC@A countries. It implies
that as institutions become more effective, transparent, and reli b%ley foster an environment
conducive to business activities by reducing uncertaintie osts associated with regulatory
compliance. Effective institutions streamline process @otect business interests, which in turn
promotes a more favorable investment climate, In ion, high-quality institutions enforce sound

NS
monetary policies, which include controlling 1 %ion, ensuring stable currency values, and avoiding
)

arbitrary price controls that could dis‘gn)\n et operations. Thus, effective institutions, such as
central banks with clear manda@%‘ price stability and independent from political pressures,
contribute to a higher de@Qf monetary freedom. It further implies that by strengthening
institutional framew, %f region will achieve more stable monetary environments as it reduces
economic unceﬂ@y nd promotes investor confidence, further enhancing the investment climate. In
the empi(/@lts, the positive and statically coefficients for the impact of institutional quality on

business and monetary freedom are 20.81 and 7.97 respectively. At 1% changes in institutional

quality, business and monetary freedom increases by 20.81 and 7.97 respectively.

However, the findings indicate that institutional quality does not significantly impact property rights,

government integrity, trade freedom, and investment freedom in the short run within ECOWAS
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countries. For property rights and government integrity, the non-significant coefficients suggest that
these metrics are not immediately influenced by changes in institutional quality, likely due to the
complex and deeply rooted nature of legal and governance structures that require more time and
targeted reforms to improve. Similarly, trade freedom and investment freedom also show non-
significant results, indicating that general improvements in institutional quality do_ not directly
enhance these aspects of the investment climate. Trade freedom may be more de Qut n specific
trade policies, international agreements, and global market conditions @6than domestic

institutional quality alone. Investment freedom is often constrained @r ulatory barriers and

financial market conditions that are not easily addressed by broad f stitutional improvements.

Concerning the covariates, GDP growth rate is statistically@xiﬁcant in the property rights and
business freedom models, with coefficients of -0.2236@%221 respectively. The negative impact
indicates that higher GDP growth rates are ass@ with a reduction in the investment climate
metrics related to property rights and busi.ng&eedom in the short run. This result suggests that rapid
economic growth bring about Volatili§$3\|stitutional stresses that temporarily undermine regulatory
stability and business operatior&@s reflects a scenario where growth is driven by sectors that do
not necessarily reinforce i&ional frameworks or where rapid growth strains existing regulatory
capacities. Also, bré/(%a y supply as a percentage of GDP is only significant in the government
integrity model,@ﬁ a negative coefficient of -0.287. This indicates that an increase in broad money
supply is\a/&lated with a decline in government integrity. In the context of ECOWAS, where
monetary policy can be influenced by varying degrees of fiscal discipline and regulatory oversight, an
expanding money supply may lead to economic environments that facilitate corruption or reduce

government accountability, thus adversely affecting investment conditions.
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The inflation rate is statistically significant in the monetary freedom and investment freedom models,
with coefficients of 0.263 and 0.198, respectively. A positive impact on these metrics suggests that
moderate levels of inflation may positively correlate with economic freedoms related to monetary
policy and investment, possibly reflecting a dynamic where controlled inflation supports business
profitability and investment returns. It implies that moderate inflation is an indicative of active
economic activity and expansion, fostering an environment where businesses feel %nvest and
operate. More so, external debt as a percentage of GDP is significant in the tfade freedom and
investment freedom models, with coefficients of 0.063 and 0.131, ively. These positive
impacts suggest that, when managed prudently, external debt ca l$eneﬁcial role in enhancing
trade and investment freedoms. For ECOWAS countries, this \cche use of external borrowing to
finance infrastructure improvements, trade facilitatio orﬁstments that lower operational barriers

for businesses. Furthermore, when external debt is ated effectively, it would stimulate investor

confidence by providing the necessary capi@ growth without excessive regulatory interference,
[ ]
thereby improving the overall investme@nate.

The long-run estimates from the&&%mean group model in Table 4.7 provide insightful findings on
how institutional quality }bcts various dimensions of the investment climate in ECOWAS
countries. The resx@%ﬂi te that institutional quality significantly influences all six metrics of
investment clin@ The magnitude and direction of these effects, however, vary considerably,
reﬂecting{/&ultifaceted role of institutional quality in shaping the investment environment. For
property rights, the positive and statistically significant coefficient of 14.93 suggests that in the long
run, improvements in institutional quality strongly enhance property rights within ECOWAS
countries. This implies that as institutions become more robust via better enforcement of laws,

reduction of corruption and more transparent governance, property rights are better protected. Thus,
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this is critical for fostering a secure investment climate, as strong property rights are essential for
encouraging both domestic and foreign investment, ensuring that investors feel confident their assets
will be protected. Similarly, the coefficient of 19.42 for government integrity also shows a significant
positive impact from institutional quality. This result indicates that higher institutional quality leads
to greater government integrity, which in turn bolsters investor confidence. It suggests that
government integrity, encompassing transparency, accountability, and the reductio Q%mption, is
crucial for creating a trustworthy environment where businesses can operate effectiyely and ethically.
The significant impact of institutional quality on government integrity u@xes the importance of

sound governance structures in promoting a stable and attractive iﬁes ent climate.

Likewise, the positive and significant coefficient of 10.745 rade freedom indicates that strong
institutional quality enhances trade freedom. This ionship suggests that better institutions
facilitate easier and more efficient trade by ra@@% barriers, improving customs processes, and
enforcing fair trade practices. Thus, tra(.ks&iom is vital for economic growth, particularly in a
region like ECOWAS, where cross-b(SB\trade is a significant component of economic activity.
Quality institutions help lower @sts and risks associated with trading, thereby promoting a more
vibrant and competitive tra}?éwironment. As well, the significant positive coefficient of 16.3 for
investment freedoné;éos that institutional quality positively impacts the ability of investors to
move capital fr@ and engage in various investment activities. Therefore, improved institutional
quality r\dL/%s bureaucratic hurdles, enhances transparency, and provides a more stable legal
environment, all of which are conducive to greater investment freedom. This result underscores the
importance of institutional reforms in attracting and retaining investment, as investors are more likely
to commit capital in regions where they perceive the institutional environment to be supportive and

predictable.
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In contrast, the relationship between institutional quality and business freedom is negative and
significant, with a coefficient of -48.41. This finding suggests that higher institutional quality reduces
business freedom in the long run. One possible explanation is that as institutions improve, they
impose stricter regulations and oversight to maintain standards and ensure compliance, which is
likely to reduce business freedom. As such regulations seem necessary for maintaining a Jevel playing
field and protecting consumers, they are likely to introduce challenges for busi Q, articularly
small and medium enterprises (SMEs) which struggle with the regulatory burdefi” The impact of
institutional quality on monetary freedom is also negative, with a signiﬁ@efﬁcien‘[ of -6.52. This
suggests that as institutional quality improves, monetary freed %nstrained, possibly due to

tighter controls over monetary policy and inflation mana@n This is likely to occur as the

implementing policies that control inflation _an

macroeconomic environment. Q
° \'

In addition, the results presented é&%le 4.7 offer a detailed examination of how various

ulate currency flows to ensure a stable

region’s institutional settings prioritize economic;suﬁ%r over absolute monetary freedom,

macroeconomic variables, suc .®3DP growth rate, broad money supply, inflation rate, trade
openness, and external debbé'e significantly influenced different aspects of the investment climate
in ECOWAS countég\%}) growth rate has shown mixed effects across different dimensions of the
investment clim@ Specifically, GDP growth has positively and significantly impacted property
rights a%%iness freedom within ECOWAS countries. The positive coefficient of 0.510 for
property rights indicates that as GDP grows, there is an associated strengthening of property rights
protection. This could be attributed to the increased economic resources available for legal and
institutional reforms, which in turn enhance the security of property ownership and investments.

Similarly, the significant positive impact on business freedom, with a coefficient of 0.567, suggests

183



that economic growth in the region has contributed to a more favorable business environment. This
growth likely facilitates easier market entry, reduces bureaucratic hurdles, and encourages
entrepreneurship. However, the significant negative impact of GDP growth on government integrity
and monetary freedom, as indicated by the coefficients of -0.629 and -0.350, respectively, highlights
challenges in managing the pace of economic expansion. In particular, the deterioration in
government integrity reflects issues related to governance, where rapid grow Q&yotentially
exacerbated corruption or weakened institutional checks and balances. The nggative effect on

monetary freedom suggests that economic growth may have been @nied by inflationary

pressures or increased government intervention in monetary poliey, reducing the freedom of

monetary operations in the region. Q

Concerning the broad money supply as a percentage %§ parameter, it had a significant positive
impact on property rights, government integri % investment freedom, indicating that higher
N
liquidity in the economy is associated yv@provements in the region. The significant positive
coefficient of 0.336 for property rightsﬁﬁ@}ests that an increase in the money supply supports better
protection and enforcement @operty rights, possibly through increased financial sector
development and improve&ss to credit. Similarly, the positive impact on government integrity,
with a coefficient @43 , implies that a well-managed money supply contributes to greater
transparency anépcountability in government operations, potentially reducing opportunities for
corrupti()\/%e positive influence on investment freedom, indicated by a coefficient of 0.420,
highlights that increased money supply facilitates easier access to capital, thus encouraging
investment activities across ECOWAS countries. However, the negative impact on business and trade

freedom, as shown by the coefficients of -0.27 and -0.104 respectively, indicates that an excessive

increase in money supply may lead to inflationary pressures or financial instability, which could
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impose additional constraints on businesses, particularly in terms of operational costs and access to

affordable credit.

Inflation rate parameters demonstrate a generally negative impact across the investment climate
metrics. The significant negative coefficients for government integrity, business freedom, monetary
freedom, and investment freedom, ranging from -0.622 to -0.958, indicate that higher&ﬂation has
been detrimental to these aspects of the investment climate. The sharp decline in g@nent integrity
with a coefficient of -0.622 suggests that rising inflation undermines trust in,government institutions,
likely due to the increased cost of living and reduced purchasing po hich can lead to public
discontent and corruption. Similarly, the substantial negative im@%usiness freedom, as shown
by a coefficient of -0.958, reflects the challenges businesse@ce in an inflationary environment,
including higher costs for goods and services, unce%@% pricing, and potential disruptions in
supply chains. The negative effects on mone% dom and investment freedom indicate that
inflationary pressures limit the effectiveqes&monetary policies and reduce investor confidence, as
inflation erodes the real value of retun@%%:reates an unpredictable economic environment.

As regards trade openness, its @eter under business freedom model is positive and statistically
significant at 0.123. Thi gests that improved trade integration tends to reduce market entry
barriers, promote C@l 1on, and encourage regulatory reforms that favor easier business operations.
Thus, increas%@le in ECOWAS countries would likely drive the need for a more efficient and
transpar@\\%siness environment to attract and maintain trade relationships, thereby improving
overall business freedom. Also, the positive and significant coefficient of 0.163 for trade openness
under trade freedom highlights the expected beneficial effect of trade on this dimension of the

investment climate. Therefore, it indicates that high trade openness directly enhances trade freedom.

This reflects the efforts of the region to lower tariffs, streamline customs procedures, and engage in
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regional trade agreements that facilitate smoother cross-border trade. Conversely, the coefficient for
trade openness under monetary freedom is -0.066, which is negative and statistically significant,
albeit at 10% level. This negative impact suggests that while increased trade openness benefits
business freedom, it may simultaneously impose constraints on monetary freedom. This could be due
to the exposure to external economic shocks, such as fluctuations in global commodity prices or
exchange rate volatility, which necessitates tighter monetary controls to maintain Qm stability.
In the context of ECOWAS, where many economies are still developing, inc@gtrade sometime

results to high external dependencies, thereby limiting the ability of c@ anks to exercise full

O

For external debt as a percentage of GDP, it also shows sign@r\t effects on various aspects of the

monetary autonomy.

investment climate. The positive coefficients for pro&%?ights, business freedom, and monetary
freedom indicate that external borrowing has ﬂ@’bed institutional improvements and economic
freedoms in these areas. The positive imp property rights, with a coefficient of 0.153, suggests
that external debt has been used effecti&gﬁ\to finance reforms that enhance the security of property
ownership. Similarly, the posit&b@efﬁcients for business freedom and monetary freedom indicate
that external debt has facil@l economic activities by providing the necessary financial resources
for business opera((.)iﬂxa monetary stability. However, the negative impacts on government
integrity, trade forn, and investment freedom, as reflected by coefficients of -0.051, -0.041, and -
0.092, res{/"gy, highlight the risks associated with high levels of external debt. These findings
suggest that while external debt supports certain aspects of the investment climate, it also poses
significant challenges, such as increased vulnerability to external pressures and potential

mismanagement, which undermine investment climate like government integrity, trade freedom, and

investment freedom.
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4.4  Empirical Results of the Effects of Investment Climate on Agricultural Performance in
ECOWAS

4.4.1 Correlation Analysis

The partial correlation coefficients presented in Table 4.8 indicate that the relationship between
investment climate indices (such as property rights, government integrity, business freedom,
monetary freedom, trade freedom, and investment freedom) and agricultural o growth is
generally negative. This suggests that factors beneficial to general economic en(i/@mnts might not
directly translate to agricultural growth. In addition, while most inves ﬁ\climate indicators are
indirectly linked to agricultural employment, monetary policy stand with a positive correlation.
Furthermore, the study reveals an indirect relationship betw icultural employment and most
investment climate indicators, with monetary policy beinQ‘notable exception, showing a positive
association. This implies that while broader economi orms might not always benefit agricultural
employment, monetary policy improvements @ositively boost job creation in the agricultural
sector. Interestingly, agricultural expo&en rally correlate positively with investment climate
improvements, except in the c;as&@‘\)roperty rights and trade freedom, which show negative
association. This indicates %@e an improved investment climate might bolster exports, specific
factors like property ,&m and trade policies require careful management to avoid adverse
association wit gﬂ’u\ltural sectors. Thus, this suggests that traditional investment climate
improvements, dypically aimed at fostering general economic growth, may not always translate into

increased agficultural output or employment.
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Table 4.8: Correlation Matrix

agpfl agpf2 agpf3 agpf4 prt  gint  bfr  mfr  ifr ifr  gdpg inf

agpf2 0418 1
agpf3 -0.070 0.125 1
agpfd -0.248 -0.813 -0.129 1
prt  -0.570 -0.508 -0.036 0.300 1

gint -0.454 -0.453 0.018 0.281 0.548 1 Q\

bfr  -0.394 -0.331 0.083 0.252 0.504 0.346 1 0
mfr -0.181 0.020 0.256 -0.124 0.091 0.015 -0.051 1 Q/
tfr ~ -0.049 -0.002 -0.002 0.100 0.022 0.322 -0.029 0.055 &

ifr  -0.357 -0.237 0.160 0.171 0.480 0.529 0.420 0.090 1

inf  0.199 -0.021 -0.225 0.109 0.010 -0.049 0.021 -0.165 -0.112 -0.021 1
exdt 0.438 0.032 -0.153 -0.182 -0.043 -0.184

gdpg -0.048 0.023 0.032 0.025 0.042 0.028 0.058 @- 092 0.040 1

agriculture output per worker (constant 2015 US$); Qo.- right; gint - government integrity; bfr - business
freedom; mfr - monetary freedom; tfr - trade freedom; i investment freedom; gdpg - GDP growth (annual %); inf -

inflation, consumer prices (annual %); exdt - exte:n@stocks (% of GNI).

Source: Author’s computation (2024). \(_)\
. AQ
\3‘\\
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Agricultural output per worker positively correlates with property right, government integrity,
business freedom, trade freedom, and investment freedom but indirectly associates with monetary
freedom. Regarding agricultural performance metrics, there is a positive correlation between
agricultural employment and agricultural outputs and exports in the region. This implies that higher
levels of employment have a positive impact on production and commerce. Nevertheless, there exists
a negative correlation between the development of agricultural output and expo Q%aﬁng that
while agricultural outputs increase, exports may not rise in proportion or could potehtially decrease.

Meanwhile, agricultural output per worker has a negative level of associ@ith agricultural output

O

Although most of these indicators of investment climate have@sitive link with one other, business

growth, employment, and exports.

freedom is inversely correlated with both moneta%@om and trade freedom. The inverse
relationship between business freedom and bot ry freedom and trade freedom implies that in
\Q§
situations where business operations are.s&t to greater regulations or limitations, monetary and
trade policies may be less open or COBQC@\UVG, thus constraining economic adaptability. The result
reveals that GDP growth has a.@ive correlation with agricultural output, indicating that as the
economy expands, agricul@production may decline. However, GDP positively correlates with
agricultural emploéiév d exports, suggesting these sectors thrive with economic growth.
Conversely, inﬂén correlates positively with agricultural output but negatively with employment
and expo%%plying that rising prices may boost production but reduce job opportunities and trade.
Also, external debt negatively impacts agricultural exports while promoting output growth and
employment, possibly due to increased spending in these areas. The correlation matrix table reveals

varying degrees and magnitudes of correlation coefficients among the determinants of agricultural

performance indices, indicating no multicollinearity issues. This suggests that the empirical analysis
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is free from multicollinearity concerns. However, these correlation coefficients are preliminary
findings, which will be further validated in Section 4.4.3 after incorporating additional determinants

of agricultural performance.

4.4.2 Cross-Sectional Dependence, Stationary and Cointegration Tests

The cross-sectional dependence test results in the panel study of the links between inve&:nt climate
and agricultural performance for 15 ECOWAS countries from 2000 to 2022 is pre Q in Table 4.9.
The results from the Breusch-Pagan LM test, presented in Table 4.9, indicat a@g rejection of the
null hypothesis of no correlation at conventional significance levels. Simhe Pesaran scaled LM
test results are asymptotically standard normal, and the statistical values also reject the null
hypothesis at the 5% significance level. Although the standaral Pesaran CD test statistic values
are lower than those of the LM tests, they still reject t rp@/pothesis at the 0.05 critical level. Thus,
the findings indicate significant cross-sectional, d ence across all models, as evidenced by the
Breusch-Pagan LM, Pesaran scaled LM,. an §ran CD statistics. The p-values are all near zero,
confirming that the variables in the m \re not independent across countries. This suggests that

shocks or changes in one country. Qﬂave significant effects on others, which is critical to consider

in panel data analysis for th%%ntries.
O
\‘,?:b
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Table 4.9: Cross-Sectional Dependence Test Results (d.f. = 105)

Statistics Probability

Model 1: agpfl prt gint bfr mfr tfr ifr gdpg inf exdt

Breusch-Pagan LM 380.1344 0.0000
Pesaran scaled LM 18.98608 0.0000
Pesaran CD 4.053857 0.0001
Model 2: agpf2 prt gint bfr mfr tfr ifr gdpg exdt

Breusch-Pagan LM 429.3728 @
Pesaran scaled LM 22.38385 00
Pesaran CD . _ 6.015864 §0079
Model 3: agpf3 prt gint bfr mfr tfr ifr inf exdt

Breusch-Pagan LM 0.0000
Pesaran scaled LM 7.39 0.0000
Pesaran CD (\Q 0.7818

Model 4: agpf4 prt gint bfr mfr tfr ifr V

Breusch-Pagan LM bbe 233.7883 0.0000
fb 8.887240 0.0000

Pesaran CD ® 6.164178 0.0000

Pesaran scaled LM

Note: agpfl - agriculture, forestry, and fishing, value 4dded (% of GDP); agpf2 - employment in agriculture (% of
total employment) (modeled ILO estimate); agpf3 %ultural raw materials exports (% of merchandise exports);
agpf4 - agriculture output per worker (constan $); prt - property right; gint - government integrity; bfr -
business freedom; mfr - monetary freedo % trade freedom; ifr - investment freedom; gdpg - GDP growth
(annual %); inf - inflation, consumer prices n@l 1%); exdt - external debt stocks (% of GNI).

Source: Author’s computation (2024).. \

191



The panel unit root test results in Table 4.10 assess whether the variables are stationary or non-
stationary. The tests applied include Levin, Lin & Chu (LLC), Breitung (Breit), and Im, Pesaran and
Shin (IPS). All three methods confirmed that monetary freedom, trade freedom, investment freedom,
and GDP growth are stationary at level 1(0). Thus, they are stationary at level, indicating no need for
differencing. Conversely, agricultural output, agricultural employment, agricultural output per worker,
property rights, government integrity, and business freedom were found to be sta 'er t the first
difference, I(1). Consequently, they become stationary after first differencing, indicating they are
non-stationary at level. The results for agricultural exports, inflation, ar@t al debt were mixed.
The Breitung test indicated agricultural exports are stationary at \%hile LLC and IPS showed
stationarity at first differences. Inflation was stationary at n LLC and IPS, but at the first
difference in Breitung. External debt was stationa @1 according to LLC, but at the first
difference according to Breitung and IPS. The stu imately concluded that agricultural exports,

inflation, and external debt are stationary at the, first difference.
3
S
&
&

O
&
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Table 4.10: Panel Unit Root Test Results

Levels 1st Difference
Signs Variable Description Decision
LLC Breit IPS LLC BreiQ IPS

Agriculture Output, forestry, and o
agpfl ) 2.8767 -1.3979 0.9365 -2.2234** 4 **_5.6568%*F* (1)
fishing, value added (% of GDP)

Employment in agriculture (% of /S\
agpf2 0.2672 43131 0.3460 -7.4@ -38891*#* _58311**%* (1)

total employment)

Agricultural raw materials exports
agpf3 _ 6.5565 -1.9711%* -0.47@15.741*** - -13.818**  1(1)
(% of merchandise exports) Q
Agricultural output per worker
agpf4 -0.5501 0.9035 2672 -11.618%** _8,1539*** _13,187*** (1)
(constat 2015 US$) ’b
prt Property right 3.2725 ; -0.7238  -4.8021*** -4.4410%** -11.891**  I(1)
gint Government integrity 0.4218 & 99 -0.7719  -10.575%** -4,9969*** -9 6340*** (1)
[ ]
bfr Business freedom -0.91 @\' 9540 -0.8807 -8.0001*** -2,6210%** -10.699***  I(1)
mfr Monetary freedom -4 *E D I3T21KFF 40188 ** - - - 1(0)
[ ]
Tfr Trade freedom Q 40%**  _1.8769*** -4 4264%** - - - 1(0)
Ifr Investment freedom Q -4.6706***  -1.6686%** -3.6411*** - - - 1(0)
gdpg GDP growth (annualé;\\, -7.0548***  -6.2469%** -10.495%** - - - 1(0)
inf Inflation, consumfgl (%) -5.6012%**  -0.7471  -5.2576%** - -3.2883%** - I(1)
Exdt External debté%s (% of GNI) -2.6541%** 3.5341 0.9871 - =7.5279%** _11.150%**  I(1)
N )

Note: LL denotes WLin & Chin (2002); Breit represents Breitung (2001); Im, Pesaran and Shin (2003); ***, ** & * denote 1%, 5% & 10%
significance levels.
Source: Author’s computation (2024)
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The results of the KAO Residual test for cointegration are presented in Table 4.11. Based on the
standard criteria for probability testing, the table shows that the null hypothesis of no cointegration is
rejected in all three models at a significance level of 5%. The finding indicates a co-integration
between the outcome variables (agricultural performance indicators) and the explanatory variables
(investment climate and control variables) in all the estimated models. More precisek the study
validates the presence of a long-run relationship between investment cli % agricultural
performance in nations belonging to the Economic Community of West 'cLates (ECOWAS).
The confirmation of a long-run relationship suggests that improvement e investment climate are
likely to have a long-term connection with the agricultural perfo@ce in ECOWAS countries. This
implies that policies aimed at enhancing the investment en&&ent could lead to long-term growth
in the agricultural sector, contributing to overall ec@c development and food security in the
region. The presence of cointegration also meaﬁi@ any short-term deviations from this relationship

are likely to be corrected over time, reinfb@’he importance of maintaining sustainable investment

N
S
fbb
N
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Table 4.11: KAO Residual Test for Cointegration

t-Statistics Probability

Model 1: agpfl prt gint bfr mfr tfr ifr gdpg inf exdt

ADF -2.423407 0.0077
Residual variance 7.710661
HAC variance 6.608224

Model 2: agpf2 prt gint bfr mfr tfr ifr gdpg exdt

ADF _1.701775 %&444

Residual variance 1.803316 O

HAC variance 2.888058

Model 3: agpf3 prt gint bfr mfr tfr ifr inf exdt

ADF : 80 0.0475
Residual variance 0 17658493

HAC variance 0 2.525408

Model 4: agpf4 prt gint bfr mfr tfr ifr

Q\/
ADF b’b -2.813509 0.0025
(&)

0.007412

Residual variance

HAC variance ‘® 0.007351

Note: agpfl - agriculture, forestry, and fishing, @Wd (% of GDP); agpf2 - employment in agriculture (% of total
employment) (modeled ILO estimate); agpf3 - aghic 1 raw materials exports (% of merchandise exports); agpf4 -
agriculture output per worker (constant 201@ prt - property right; gint - government integrity; bfr - business
freedom; mfr - monetary freedom; tfr - trac% dom; ifr - investment freedom; gdpg - GDP growth (annual %); inf -

inflation, consumer prices (annual %); ex ernal debt stocks (% of GNI).
Source: Author’s computation (2024%
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4.4.3 Panel Regression Results of Investment Climate and Agricultural Performance in
ECOWAS
In this sub-section, the study described the empirical outcome of how the investment climate affects
agricultural performance in ECOWAS, using the pooled mean group estimator. Table 4.12 display
the results of the Hausman tests, which show that the difference in the mean groups and the pooled
mean group’s coefficients is not statistically significant at the 5% level. This findi Agpports the
premise that the pooled mean group is the most appropriate estimate for tP(/@y Agricultural
output growth, employment, exports, and output per worker were t trics used to capture
agricultural performance. So, the study estimated six models, whic Qbeled from 1 to 7. After
setting the Bayesian Information Criterion (BIC) to two to, there were enough degrees of

freedom, the variables’ optimal lag durations were autm@ca ly selected using this method. The

most common lag for variables across the fifteen EC @; countries is one for each variable.

Table 4.12 summarizes the parameter es.timﬁkr the pooled mean group or panel autoregressive
distribution in both the short and longé;\s!F he table shows that, at the 5% significance level, the
error correction term’s coefﬁcié@a ¢ negative and statistically significant. In particular, the t-
statistics probability Valueg\@% error correction term are less than 5%, and the coefficients fall
within the range of @ -0.511. So, to get back to the long run equilibrium, the empirical models
of agricultural 0@1@ employment, and exports need to fix their short run disequilibrium by 13.3%-
17.4%, 4{/@%, and 29.4%, -51.1% speed of adjustment, respectively. This provides more

evidence that the investment climate and agricultural success in ECOWAS are related in the long run.

This proved, for the long term at least, that the models are indeed equilibrium-based.
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Table 4.12: Pooled mean group estimates of investment climate and agricultural performance

Dependent Variable: Agricultural Performance

. . . Agricultural
Variables Oﬁtgrlctu(l;turalth ggrlfulturalt Ag;llcultliral (;gu tput per
put Grow mploymen xpor Worker (In)
1 2 3 4 5 6 7
Short-run Estimates
ECT(-1) -0.174**  -0.133%*  -0.059**  -0.046%* -0.294%** -0.511%** -0.2381%**
(0.069) (0.058) (0.029) (0.021) (0.105) (0.083) (0.0758)
A(Property right) 0.105%* 0.230* 0.011 0.007 0.074 0.077 0.1167
(0.052) (0.120) (0.018) (0.019) (0.079) (0.1195)
A(Government integrity) 0.014 0.090* 0.018 0.026 0.051 -0.2032*
(0.037) (0.050) (0.016) (0.020) (0.039) (0.1184)
A(Business freedom) 0.102 0.012 -0.035%*  -0.062%** -0.142 0.0071
(0.065) (0.067) (0.015) (0.022) (0.112) (0.1126)
A(Monetary freedom) 0.111 0.023 0.009 -0.031* - 0.0326
(0.072) (0.067) (0.016) (0.019) 0 (0.121) (0.0862)
A(Trade freedom) -0.072* -0.023 0.023 0.044* s% 0.096 -0.5442%*
(0.043) (0.060) (0.021) (0.026) @86) (0.080) (0.2609)
A(Investment freedom) -0.079 -0.054 -0.035%* -0.03 “0.164%*  -0.151** 0.0565
(0.050) (0.051) (0.018) (U (0.083) (0.075) (0.0617)
A(GDP growth) 0.150% -0.013 0.004 %
(0.083) (0.076) (0.031)
A(External dent stock (% of GNI))  0.035 0.101%* 0.011
(0.029) (0.047) 01 1) (0.031)
A(Inflation rate) 0.070 0.130*
(0.101) (0.070)
Constant 16.246***  11.409** m 3.630 6.903%*%  2.723%%% ] 4895%**
(6.240) (4.953) (2.559) (2.391) (0.894) (0.4664)
« XN Long-run Estimates
Property right -0.190%*  -0.702%*% ~-0.178*** -0.321%**  (.081 0.0003%* 0.2969
(0.088) (0.061) (0.116) (0.055) (0.0001) (0.1883)
Government integrity -0.070 w0 0.802%%*  -1.134*** -0.453%**  -0.0001 0.4405*
(0.104) .104) (0.067) (0.174) (0.049) (0.0003) (0.1195)
Business freedom -0.4 ’@0.405*** -0.141%*%  0.541%** 0.052  -0.0005***  -0.2292
% (0.076) (0.064) (0.140) (0.054) (0.0001) (0.1556)
Monetary freedom -0.081 -0.773%%* -0.042 -0.219%*  0.00023** -0.0952
42) (0.108) (0.130) (0.200) (0.100) (0.0001) (0.3105)
Trade freedom %& dekek -0.004 0.083 -0.802%**  (0.202*%*  (0.0007**%  1.4390%**
Q/ 0.106) (0.117) (0.101) (0.222) (0.063) (0.0003) (0.3407)
Investment freedom 6 -0.127%*  -0.177%** 0.004 -0.046 0.044 0.00017%  0.2987%**
(0.050) (0.056) (0.041) (0.078) (0.031) (0.0001) (0.0946)
GDP growth be -1.080%**  1.392%%*  _],644%**
(0.238) (0.233) (0.181)
External dent stock (%06t GNI) -0.026  -0.043%** 0.002 0.00037%**
(0.021) (0.010) (0.027) (0.00001)
Inflation rate 1.650%%* -1.018*%*
(0.268) (0.152)
Log Likelihood -523.86 -437.77 -221.49 -240.37 -482.19 -407.04 -490.79
Hausman Test (Prob.) 5.31(0.385) 4.07(0.635) 4.53(0.578) 5.53(0.343) 5.26(0.384) 5.04(0.410) 3.91(0.645)
Country 15 15 15 15 15 15 15
Observations 318 309 318 318 304 313 304

Note: Standard errors in parentheses; *** p<0.01, ** p<0.05, * p<0.10.
Source: Author’s computation (2024)
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The results presented in Table 4.12 provide the analysis of how different aspects of the investment
climate (property rights, government integrity, business freedom, monetary freedom, trade freedom,
and investment freedom) affect agricultural performance in ECOWAS countries, specifically in terms
of agricultural output, employment, and export. In the context of agricultural output growth, the
short-run coefficient for property rights is positive and statistically significant in both models, with
values of 0.11 and 0.23 in Models 1 and 2 respectively. This indicates that improv ts tn property
rights have had a significant positive impact on agricultural output in the short @/ hin ECOWAS.
It suggests that as property rights are strengthened, farmers and agricul@sinesses in the region
are more likely to invest in their land and resources, leading to.incteased productivity and higher
agricultural output. In a region where land tenure issues a@[qerty rights are often contested,
securing these rights provides a critical foundat'oryﬁ enhancing agricultural productivity.
Government integrity also shows a positive and_si nt impact on agricultural output in model 2,
with a coefficient of 0.09 at 10% level. Thi k@ult highlights the importance of transparent and
.
accountable governance in boosting a{@mral productivity. When government integrity is high,
there is likely a reduction in c@%on and bureaucratic inefficiencies, which otherwise stifle
agricultural development. 'S@%ther suggests that ECOWAS countries that have made strides in
improving governa ?\&V‘ een corresponding increases in agricultural productivity. However, trade
freedom has a s ‘Qnt negative impact on agricultural output in model 1, with a coefficient of -
0.072 at IOQZ‘%I. This suggests that trade openness have led to a decrease in agricultural output in
the short run. One possible explanation for this outcome is that as trade barriers are reduced, domestic
agricultural producers in ECOWAS face increased competition from imported goods, which are more

competitively priced. This increased competition results in a reduction in market share for local

producers, leading to lower domestic agricultural production. Other investment climate metrics like

198



business, monetary, and investment freedom have no significant influence on agricultural outputs in

the short run.

For agricultural employment models, business, investment, and monetary freedom show a statistically
significant negative impact on agricultural employment. The results indicate that as business freedom
increases, agricultural employment tends to decrease in the short run. It suggest%t business
freedom, typically associated with reduced regulatory constraints and easier matry, lead to a
reallocation of labour from agriculture to other, potentially more lucratiyxs&drs. As regulatory
barriers decrease, businesses in other sectors expand, attracting labou @from agriculture, which
traditionally employs a large proportion of the workforce in EC@AS countries. Also, as monetary
freedom increases, agricultural employment may decrease @n‘[ially due to the stabilization of
prices and reduction of inflation, which lower the @ﬁlity of agricultural activities that are
sensitive to price changes. Likewise, when in@ freedom increases, agricultural employment
tends to decrease in the short run. Thisei to capital being redirected towards sectors that are
perceived as offering higher return%ga\as manufacturing or services, leading to a decline in
investment in agriculture. A@ally, investment freedom leads to greater efficiency and
productivity in the agriculturalsector through the adoption of modern technologies, which reduce the
need for labour. I@i de, at 10% changes in business, monetary, and investment freedom,

agricultural employment reduces by 0.62%, 0.31% and 0.31% respectively. Conversely, trade

O
freedom}&eter shows a positive and significant impact on agricultural employment in model 4,
with a coefficient of 0.044 at 10% level. This can be attributed to the expansion of trade-related
activities within the agricultural sector, such as processing, transportation, and export logistics, which
create additional employment opportunities. As trade barriers are reduced, ECOWAS countries

experience a growth in agricultural exports, leading to increased demand for labour to support these

199



activities. For property right and government integrity, they do not significantly impact short-run

agricultural employment.

In the analysis of agricultural exports, investment freedom shows a significant negative impact on
agricultural exports in both models, with coefficients of -0.164 and -0.151. This suggests that while
greater investment freedom is likely to attract capital to the region, it might also d% resources
away from the agricultural sector towards other, more lucrative industries, such @ufacturing or
services. As a result, the agricultural sector will experience a decline in %gcdrces available for
export activities, leading to a reduction in agricultural export volumes. her variables, including
property rights, government integrity, business freedom, monet@reedom, and trade freedom, do

not show significant effects on agricultural exports in the shor@.

As to agricultural output per capita model, the shoﬁ@opeﬁy rights and investment freedom show
positive but statistically insignificant coeft&g, suggesting limited short-term impacts on
agricultural output per worker. Govemr@ grity in the short run, however, has a negative and
significant effect, implying that we @ovemance reduces agricultural productivity. Similarly, the
short-run trade freedom e@\ significant negative influence (-0.5442), potentially reflecting
vulnerabilities to trad icy disruptions or external competition. Other factors, such as business

freedom and m et&}reedom, exhibit insignificant effects, highlighting their relatively muted role

in short—terr@cultural performance.

For the covariates, the coefficient for GDP growth and external debt stock are positive and significant
in Models 1 and 2 respectively. Thus, higher GDP growth rates are associated with increased
agricultural output in the short run. This suggests that as the overall economy grows, there is likely

increased demand for agricultural products, as well as greater availability of resources for investment
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in the agricultural sector. Likewise, when external borrowings are effectively utilized, they support
agricultural activities. This is through investments in agricultural infrastructure, procurement of
inputs such as seeds and fertilizers, or through financing of agricultural extension services that
improve productivity. Inflation rate has a positive and significant impact on agricultural exports, with
a coefficient of 0.130. This suggests that higher inflation rates in the short run are assocjated with an
increase in agricultural exports within ECOWAS countries. A plausible explanati Q&t inflation
reduces the real value of the domestic currency, making exports more comp tit;Qm international
markets. As the prices of agricultural goods in foreign currencies bec@ﬁbre attractive, there is

likely an increase in demand for these exports. Additionally, inflation‘prompts producers to focus on

exporting goods to generate higher returns in more stab encies, thereby boosting export

activities. Q
t}’b

Table 4.12 also reports the long-run estimat® w investment climate influence agricultural
outputs, employment, and exports in 1§ WAS countries. Property rights have a significant
negative impact on agricultural outp@g%\oth models, with coefficients of -0.190 and -0.702. This
suggests that contrary to the a @xpectation, property rights in the long run are associated with a
reduction in agricultural & in ECOWAS. Intuitively, this implies that as property rights in
ECOWAS are stre@here is an increase in land speculation and a shift in land use away from
traditional agri e toward other uses perceived as more profitable, such as real estate development
or comm@ventures. This shift reduces the amount of land available for agricultural production,
thereby decreasing overall agricultural output. Government integrity also shows a significant negative
impact on agricultural output. A possible explanation is that when governance becomes more

stringent and corruption is reduced, previously informal or corrupt practices that have facilitated

agricultural production (such as informal land use arrangements or unregulated resource extraction)
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are curtailed. This shift leads to disruptions in agricultural practices or increase the cost of compliance

with regulations, thereby reducing output.

Similarly, business freedom consistently shows a significant negative impact on agricultural output.
The decline in output is due to the reallocation of resources away from agriculture towards other
sectors that are perceived as more dynamic or profitable. Thus, as business freedom in%ses, capital
and labour in the region are drawn into industries such as manufacturing or se@% reducing the
resources available for agricultural production. Also, monetary freedom &a(ségniﬁcant negative
impact on agricultural output. Intuitively, as monetary policies stabilizey gricultural sector, which
often benefits from inflationary environments (where prices for %al products rise faster than
costs), faces tighter margins and reduced profitability. Additidnally, monetary freedom leads to an
environment where agricultural producers are more@%sed to global price fluctuations, which
negatively impact output. As well, investm )G(Qdom has a significant negative impact on
agricultural output. The negative impact s@;e to capital being diverted away from agriculture
towards other sectors that offer hig@{cal\ms on investment, such as manufacturing, services, or
technology. This diversion of @es results in reduced investment in agricultural infrastructure,
technology, and inputs, 1 @ to a decline in output. Conversely, trade freedom has a significant
positive impact on @u 1 output. The positive impact indicates that as trade barriers are lowered,
ECOWAS CO% benefit from greater access to international markets, which drive agricultural
producti&s& increasing demand for exports. This finding supports the argument that trade
liberalization is beneficial for agricultural development, particularly when the sector is competitive on

the global stage.

In the context of agricultural employment, property rights exhibit a significant negative impact on

agricultural employment. This suggests that stronger property rights lead to greater land consolidation
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and mechanization, which, while improving productivity, reduces the demand for labour in
agriculture. As large-scale farming operations expand and utilize more capital-intensive methods, the
need for manual labour decreases, leading to a reduction in agricultural employment. Government
integrity also shows a significant and negative impact on agricultural employment. This negative
relationship is likely to arise because greater government integrity leads to stricter enforcement of
regulations and land use policies, which disrupt informal agricultural practices that e@ess formal
arrangements. As governance improves, there is a shift towards more Qand regulated
agricultural operations, which, while beneficial for overall productivity @tainability, reduce the
demand for labour. Monetary freedom shows a significant @e impact on agricultural
employment, with a coefficient of -0.773. This decline is d Qe reduced profitability of certain
agricultural activities in a stable monetary enviro Nleading to lower demand for labour.
Additionally, monetary freedom result in greate osure to global price fluctuations, which
negatively impact agricultural producers an huce their ability to maintain employment levels.
.
Trade freedom’s impact on agricultur@&ployment is negative and statistically significant. This
negative relationship suggests %@g(creased trade freedom leads to a decline in agricultural
employment, potentially @ncreased competition from imported agricultural goods, which
possibly reduce th ﬁ@s share and profitability of domestic agricultural producers. As trade

barriers are loweted, domestic producers struggle to compete, leading to a contraction in agricultural

activitie@%rresponding reduction in employment.

The impact of business freedom on agricultural employment presents a mixed picture. In model 3,
business freedom has a significant negative impact on agricultural employment, indicating that
increased business freedom reduces agricultural employment in the long run. This reduction may

occur as business freedom facilitates the expansion of non-agricultural sectors, attracting labour away
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from agriculture. However, in model 4, business freedom has a significant positive impact on

agricultural employment. This positive relationship suggests that under certain conditions, increased

business freedom stimulates agricultural employment, possibly by encouraging entrepreneurship and

investment in the agricultural sector. The contrasting results between the two models highlight the

context-dependent nature of business freedom’s impact on agricultural employment, suggesting that
>

the effects vary depending on the specific economic environment and the presence fQ lementary

policies that support the agricultural sector. &<
For agricultural export models, property rights exhibit a statistically s cant positive impact on

agricultural exports in the long run. This implies that secure py rights enhance farmers’ and
agricultural businesses’ ability to invest confidently in export@nted production, knowing that their
land and resources are legally protected. This increas%%estment leads to higher productivity and
greater export volumes. Government integrity a significant negative impact on agricultural
exports. A plausible explanation is that.a)\(g'*emment integrity improves, informal practices that
have previously facilitated export ac@(i (such as unofficial trading channels or tax evasion) are
curtailed, leading to a tempor@uction in export volumes. Business freedom has a significant
negative impact on agric%l exports. It suggests that increased business freedom, which generally

reduces regulatory (ar&&'

from agricult ards other sectors perceived as more profitable. As businesses diversify and

d facilitates easier market entry, lead to a reallocation of resources away

expand iﬁ&l-agricultural sectors, the focus on agricultural exports diminishes, leading to a decline
in export volumes. Monetary freedom shows a significant but contrasting impact on agricultural
exports between the two models. In model 5, monetary freedom has a negative impact, suggesting
that greater monetary freedom reduce agricultural exports in the long run. This could be due to the

increased exposure to global market fluctuations that comes with monetary freedom, potentially
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leading to instability in export revenues. Conversely, in model 6, monetary freedom has a positive
impact, indicating that a stable and predictable monetary environment enhance agricultural exports by
reducing uncertainty and fostering a more conducive environment for long-term investment in export-
oriented agriculture. The differing impacts across the models suggest that the effects of monetary
freedom on agricultural exports depend on specific country contexts and the broader economic

S

However, trade freedom consistently shows a significant positive impact &a iCultural exports in

environment.

both models. These results indicate that increased trade freedom, ch zed by the reduction of
trade barriers and the facilitation of cross-border trade, strongly@ports the growth of agricultural
exports in ECOWAS countries. By lowering tariffs, imprm@customs procedures, and fostering
trade agreements, ECOWAS countries have enhancec%% ability to compete in global agricultural
markets, leading to higher export volumes. A@stmen‘[ freedom shows a positive impact on
agricultural exports, suggesting that increa&&vestment freedom, which allows for easier movement
and allocation of capital, positively i@qca\e agricultural export performance. This result implies that
when capital flows freely and @hents are not hindered by excessive regulations, there is greater

potential for investment in,expett-oriented agricultural projects, leading to an increase in exports.

In the case of a%g;:l\z'output per worker model, trade freedom exhibits the most substantial and
positive inﬂ@, with a highly significant coefficient of 1.439. This suggests that in the long run,
increased Openness to trade fosters agricultural performance, likely by enhancing market access,
facilitating the import of inputs, and promoting export opportunities. Similarly, investment freedom
(coefficient of 0.299) and government integrity (coefficient of 0.441) positively and significantly
influence agricultural productivity. The effect of investment freedom underscores the importance of

reducing barriers to investment, while government integrity reflects the role of governance and
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transparency in creating a stable environment for agricultural growth. These findings emphasize that
addressing trade and investment constraints while enhancing investment climate unlocks long-term
agricultural potential in the region. On the other hand, the long-run estimates indicate mixed results
for other investment climate variables. For instance, property rights show a positive but statistically

insignificant effect (0.2969), suggesting that while secure property rights are importan&ir impacts
may require further institutional strengthening to be fully realized. Conversely, buff freedom and

monetary freedom exhibit negative coefficients (-0.2292 and -0.0952, res e@ , though these
effects are not statistically significant. The negative sign of business fre@ dicates inefficiencies
in regulatory reforms or misalignments with sector-specific nee % that of monetary freedom

suggests that inflationary or monetary policies has no direct i@’l agricultural productivity.

N

For the covariates, GDP growth shows a significan %ﬂve and positive impact on agricultural
output in models 1 and 2 respectively. The di(@gns of the GDP growth coefficients between
the two models highlight the complexbcé{ the relationship between economic growth and
agricultural output. This suggests tha@é?i\mact of GDP growth on agriculture varies depending on
country-specific factors such a@tage of economic development, the structure of the economy,
and the presence of sup & agricultural policies. GDP growth exhibits a significant negative
impact on agricult@ﬁ

reflects struct nsformation, where economic growth leads to a shift in labour from agriculture

yment. The adverse impact of GDP growth on agricultural employment

to more}&ctive sectors such as industry and services. As economies grow and diversify, the
agricultural sector often becomes less labour-intensive, resulting in a reduction in agricultural

employment.

Meanwhile, external debt stock has a significant negative impact on agricultural output. The negative

impact of external debt on agriculture could be attributed to the debt burden diverting resources away
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from productive investments in the agricultural sector, as countries need to allocate a significant
portion of their budgets to debt servicing rather than to supporting agricultural development.
Additionally, high external debt levels lead to macroeconomic instability, including fluctuations in
exchange rates and inflation, which further undermines agricultural productivity. However, external
debt stock as a percentage of GNI has a significant positive impact on agricultural exports. This
finding suggests that higher levels of external debt, when managed effecti Q&n support
agricultural exports by providing the necessary financial resources for inveSttent in export
infrastructure, technology, and market development. However, the positi@xct of external debt on
exports underscores the importance of ensuring that borrowed fu s%irected towards productive
®

investments that enhance the agricultural sector’s competitiv

\

As well, inflation rate shows a significant positiv %act on agricultural output. A possible

global markets.

explanation for this positive link is that inﬂatio@ra{igher nominal prices for agricultural products,
which incentivizes farmers to increase prod\(c'%n to take advantage of better prices. Additionally, in
some cases, moderate inflation stimu@c?:onomic activity by encouraging spending and investment,
which benefits the agricultural :&% Conversely, inflation rate shows a significant negative impact
on agricultural exports. This ‘result indicates that higher inflation rates are detrimental to agricultural
exports in the long @e due to the destabilizing effects of inflation on the economy. Thus, high
inflation erod;b% profitability of agricultural exports by increasing input costs, reducing the real

value of @revenues, and creating uncertainty that discourages long-term investment in the sector.

4.5  Empirical Results of the Effects of Institutional Quality on Agricultural Performance in
ECOWAS

4.5.1 Correlation Analysis

207



The partial correlation coefficients of the series are presented in Table 4.13. The correlation results
revealed that institutional quality negatively correlates with agricultural outputs and employment, but
positively associates with agricultural exports and output per worker. This suggests that quality
institutions such as stronger governance, regulations, and policies might be creating a challenging
environment for domestic agricultural outputs and employment, possibly due to increased costs,
stringent regulations, or reduced incentives for local production. However, the Q%ssociation
with agricultural exports implies that these improved institutions may be @Qing the export
competitiveness of the agricultural sector, likely through better trade@&c%, infrastructure, and
compliance with international standards, which facilitate access to. global markets. As to agricultural
performance indicators, it shows that agricultural employn@) sitively relates with agricultural
outputs and exports in the region. This suggests that hi hpb%loyment levels contribute to increased
production and trade. However, there is an invers ionship between agricultural output growth
and exports, implying that as agricultural ou k\grow, exports may not increase proportionally or

might even decline. Meanwhile, agric@ output per worker has a negative level of association

with agricultural output growth, e@%ﬁwnt, and exports.
&
\‘,?:b
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Table 4.13: Correlation Matrix

agpf1 agpf2  agpf3  agpf4 inst gdpg bm inf topn

agpf2 0.418 1
agpf3 -0.070 0.125 1
agpf4 -0.248  -0.813  -0.129 1

inst -0.573  -0.402 0.140  0.245 1 \

gdpg -0.048 0.023  0.032  0.025 0.107 1 OQ

bm -0.508  -0.619 -0.131 0.409  0.595  0.002 «Qj

inf 0.199 -0.021  -0.225  0.109  -0.149 -0.02%@96 1

topn 0.182 -0.237  -0.200 -0.040 0.034 (@ 0.160  0.206 1
exdt 0.438 0.032 -0.153 -0.182 -0.2 1%\9234 -0.094 0.077 0.467

Note: agpfl - agriculture, forestry, and fishing, value added (%

; agpf2 - employment in agriculture (% of total

employment) (modeled ILO estimate); agpf3 - agricultural raw ials exports (% of merchandise exports); agpf4 -
agriculture output per worker (constant 2015 US$); inst

broad money (% of GDP); inf - inflation, consumer pl\%i

stocks (% of GNI).

Source: Author’s computation (2024).

o

¢

O
&
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As regards other covariates, the findings indicate that there is a negative link between GDP growth
and agricultural output. This suggests that as the economy grows, there is a possibility of a fall in
agriculture productivity. Nevertheless, there is a positive correlation between GDP and agricultural
employment as well as exports, indicating that these sectors flourish as the economy grows. On the
other hand, there is a positive relationship between inflation and agricultural output, but a negative
relationship with employment and exports. This means that increasing prices @ to higher
production, but it can also result in fewer job possibilities and less commercel Broad money supply
negatively correlates agricultural outputs, employment, and exports, sug that increased money
supply might not favour the agricultural sector, possibly due to i @ry pressures or misaligned
financial policies. Conversely, trade openness positively aSsociates with agricultural outputs but
negatively relates with agricultural employment and xp&Q It implies that while openness boosts
production, it might reduce job opportunities export competitiveness due to increased
competition or market volatility. Additionall \ekternal debt positively correlates with agricultural
.

outputs and employment but negative@ociates with exports, highlighting that borrowing might

support domestic growth but hind@%fnational trade performance.

N\
The correlation matrix ta &plays different levels and strengths of correlation coefficients among
the factors inﬂuen@ulmral performance metrics, suggesting the absence of any concerns
related to %@llinearity. This indicates that the empirical analysis is not affected by
multicol%%fy issues. Nevertheless, these correlation coefficients are preliminary results that will
undergo further verification in Section 4.5.3 by including additional factors that influence agricultural

production.

210



4.5.2 Cross-Sectional Dependence, Stationary and Cointegration Tests

The cross-sectional dependence test results for the panel study analyzing the relationship between
institutional quality and agricultural performance in 15 ECOWAS nations from 2000 to 2022 are
displayed in Table 4.14. The findings of the Breusch-Pagan LM test, as shown in Table 4.14, provide
a significant rejection of the null hypothesis of no association at standard levels of significance.
Likewise, the results of the Pesaran scaled LM test follow an asymptotically *d normal
distribution, and the statistical values also indicate rejection of the null Qsm at the 5%
significance level. Even though the values of the standard normal Pesar@;test statistic are lower
than those of the LM tests, they nevertheless reject the null hypothes%'he 0.05 critical thresholds.
Therefore, the results suggest a substantial level of i dence among all models, as
demonstrated by the Breusch-Pagan LM, Pesaran scaled }@nd Pesaran CD statistics. The p-values
are all close to zero, indicating that the Variables i odels are not independent across nations.
This implies that unexpected events or alte%tfo\ in one country can have substantial impacts on

other countries, which is crucial to cons1%§‘h conducting panel data analysis for these nations.

Qﬁ\
d&

\?566
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Table 4.14: Cross-Sectional Dependence Test Results (d.f. = 105)

Statistics Probability

Model 1: agpfl inst gdpg bm inf topn

Breusch-Pagan LM 294.7438 0.0000
Pesaran scaled LM 13.09357 0.0000
Pesaran CD 1.435668 0.1511
Model 2: agpf2 inst gdpg bm inf topn

Breusch-Pagan LM 373.7076 6&00
Pesaran scaled LM 18.54259 0000
Pesaran CD 10.73494 (# 0.0000

Model 3: agpf3 inst gdpg bm inf topn

Breusch-Pagan LM 0.0000
Pesaran scaled LM 0.0000
Pesaran CD N\7.219929 0.0000

Model 4: agpf4 inst gdpg bm inf topn V

Breusch-Pagan LM bbe 353.9710 0.0000
fb 17.18063 0.0000

Pesaran CD QQ 5.929274 0.0000

Pesaran scaled LM

Note: agpfl - agriculture, forestry, and fishing, value ddded (% of GDP); agpf2 - employment in agriculture (% of total
employment) (modeled ILO estimate); agpf3 - ﬁ?l raw materials exports (% of merchandise exports); agpf4 -
agriculture output per worker (constant 2015 US% - institutional quality; gdpg - GDP growth (annual %); bm - broad
money (% of GDP); inf - inflation, consumer.prices (annual %); topn - trade (% of GDP); exdt - external debt stocks (%

of GNI). .
Source: Author’s computation (2024). $
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The results of the panel unit root test in Table 4.15 evaluate the stationarity of the variables. The tests
utilized include Levin, Lin & Chu (LLC), Breitung (Breit), and Im, Pesaran and Shin (IPS). All three
techniques have verified that the GDP growth and trade openness exhibit stationarity at level I(0).
Therefore, they remain stationary at levels, suggesting that differencing is unnecessary. In contrast,
the study observed that agricultural output, agricultural employment, and agricultural output per
worker were determined to be stationary at the first difference, denoted as I(1). a result, they
remain stationary after the first difference, which indicates that they are not st@ at levels. The
outcomes for agricultural exports, institutional quality, broad money su xﬁ inflation were varied.
The Breitung test revealed that agricultural exports are stationa %el, although LLC and IPS
demonstrated stationarity when considering first differenu@ e level of institutional quality
remained stationary at level when utilizing LLC, but a@ at the first difference in Breitung and
IPS. Broad money supply and inflation were statio t levels using the LLC and IPS estimators,
but they exhibited stationarity at first differ }in Breitung. External debt remained stationary at
level according to LLC but showed a@ge In stationarity according to Breitung and IPS when

taking the first difference. The* &eventually concluded that agricultural exports, institutional

quality, broad money suppl@on, and foreign debt exhibit stationarity at the first difference.

213



Table 4.15: Panel Unit Root Test Results

Levels 1st Difference
Signs Variable Description Decision
LLC Breit IPS LLC Breit IPS

Agriculture output, forestry, and
agpfl ) 2.8767 -1.3979 0.9365  -2.2234%* -47239%** .5.6568*** (1)
fishing, value added (% of GDP)

Employment in agriculture (% of
agpf2 0.2672 43131 0.3460  -7.4485%*** -38891*** -§.8311*** (1)
total employment)

Agricultural raw materials exports

agpf3 ) 6.5565 -1.9711%*  -0.4742 -15.741%*** (—O -13.818**  1(1)

(% of merchandise exports)

Agricultural output per worker

agpfd -0.5501 0.9035 -1.2672 -11.6 8.1539%** _13.187*** I(1)
(constat 2015 US$)

Inst Institutional quality -2.3392%**  .(.2858 -1.1439 O - -7.8911%** .6.4500%**  I(1)

gdpg GDP growth (annual %) -7.0548%**  -6.2469%** -10. 495 - - - 1(0)

Bm Broad money (% of GDP) -3.09422%**  -0.7056 ?@‘ - -4.9022%** - I(1)

Inf Inflation, consumer prices (%) -5.6012%** -, 7471 576*** - -3.2883%** - I(1)

Topn Trade (% of GDP) -2.8492%** -1, 64@ -4.5224%%* - - - 1(0)

Note: LL denotes Levin, Lin & Chin (2002); Brrit represents® m (2001); Im, Pesaran and Shin (2003); ***, ** & * denote 1%,

5% & 10% significance levels.
Source: Author’s computation (2024). %\

b
&
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The results of the KAO Residual test for cointegration are presented in Table 4.16. Based on the
standard criteria for probability testing, the table shows that the null hypothesis of no cointegration is
rejected in all three models at a significance level of 5%. The rejection of the null hypothesis of no
cointegration at a 5% significance level indicates a long-run equilibrium relationship between
institutional quality and agricultural performance. The finding indicates a co-integration, between the
outcome variables (agricultural performance indicators) and the explanatory vari Q(i stitutional
quality and control variables) in all the estimated models. More precisely, tese validates the
presence of a long-run relationship between institutional quality and@&ultural performance in
nations belonging to the ECOWAS. This means that improvem ts%stitutional quality, such as
better governance, regulatory frameworks, and corruption co ad to sustained enhancements in
agricultural outcomes. This relationship underscore§hb%ortance of governance reforms as a

strategic lever for enhancing agricultural sector Qerf@

ce in the region.
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Table 4.16: KAO Residual Test for Cointegration

t-Statistics Probability

Model 1: agpfl inst gdpg bm inf topn

ADF -2.798754 0.0026
Residual variance 7.690341
HAC variance 5.838878

Model 2: agpf2 inst gdpg bm inf topn

ADF -2.375777
Residual variance 1.861302 O

HAC variance 3.820134 (

Model 3: agpf3 inst gdpg bm inf topn

ADF 0.0093
Residual variance 1.¢

HAC variance (\Q.534635

Model 4: agpf4 inst gdpg bm inf topn

ADF b’b -2.502189 0.0062
Residual variance 0.008019

HAC variance 0.008097

Note: agpfl - agriculture, forestry, and fishing, value dY% of GDP); agpf2 - employment in agriculture (% of total
employment) (modeled ILO estimate); agpf3 - agri %raw materials exports (% of merchandise exports); agpf4 -

agriculture output per worker (constant 2015 US erty right; gint - government integrity; bfr - business freedom;
mfr - monetary freedom; tfr - trade freedom i 3{& stment freedom; gdpg - GDP growth (annual %); bm - broad money
(% of GDP); inf - inflation, consumer prlce

Source: Author’s computation (2024).

%) topn - trade (% of GDP).

216



4.5.3 Panel Regression Results of Institutional Quality and Agricultural Performance in
ECOWAS

This section discusses the empirical findings about the impact of institutional quality on agricultural
performance in ECOWAS countries, using the pooled mean group estimator. The null hypotheses of
the Hausman tests in Table 4.17 suggest that there is no systematic difference in the coefficients
between the mean group and pooled mean group, and this conclusion is not rejectedq\k% level of
significance. Thus, the use of pooled mean group is indicated as the appropria(/@ator to test the
research hypothesis. The measurement of agricultural performance as &@penden‘[ variable was
based on agricultural output growth, employment, exports, and On%per worker. Consequently,
three models were calculated and designated as 1, 2, and 3. 1 lag durations for the variables
were automatically determined using the Bayesian Infom@%ﬁterion (BIC) with a fixed value of

two, ensuring an adequate degree of freedom. Each of interest has the same lag length of one

in all fifteen ECOWAS countries. ®

Table 4.17 displays the concise represe’é\;hn& the estimated parameters for both the short-run and
long-run effects of the pooled mez@hp or panel autoregressive distributed - ARDL (1, 1, 1, 1, 1,
1). The table reveals tha@%efﬁcients of the error correction term are both negative and
statistically signiﬁcanti\(%s conventional level. The error correction term coefficients are precisely -
0.188,-0.107, —(% >and -0.031. Additionally, the t-statistics probability values for these coefficients
are below ificant level. The empirical models of agricultural output growth, employment,
exports, and output per worker exhibit a speed of adjustment of 18.8%, 10.7%, 32.2%, and 3.1%
respectively, which allows them to rectify their short-run disequilibrium and revert to the long-run
equilibrium. This provides additional evidence that there is a persistent connection between the
quality of institutions and agricultural performance in ECOWAS. Therefore, it has been verified that

the equilibrium character of the models remains valid over the extended periods.
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The short-run estimates presented for agricultural performance in ECOWAS countries in Table 4.17
provide valuable insights into how institutional quality, and other co-factors like GDP growth rate,
broad money supply, inflation rate, and trade openness, impact agricultural output growth,
employment, exports, and output per worker. The short-run estimates of institutional quality show a
significant negative impact on agricultural employment, with a coefficient of -1.741. This decline can
be attributed to the formalization and restructuring of agricultural practices, whic &ccompany
improvements in institutional quality. As agricultural operations become, m efficient and
formalized, the demand for labour, particularly informal labour, may deeading to a short-term

reduction in employment. However, the impact of institutional quality\on agricultural output growth,

agricultural exports, and agricultural output per worker is n@l ically significant, indicating that
in the short run, changes in institutional quality do not e'a short-run effect on these aspects of
agricultural performance within the region at S‘V@ce level.

.,&\
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Table 4.17: Pooled mean group estimates of institutional quality and agricultural performance

Dependent Variable: Agricultural Performance

. . . Agricultural
ppfletturs - agreural - Agteuunal Gyt
Worker (In)
1 2 3 4
Short-run Estimates
ECT(-1) -0.188%** -0.107%** -0.323%** -0.0307%%**
(0.058) (0.012) (0.107) (0.0133)
A(Institutional quality) -3.197 -1.741* -9.971 0.0356
(2.822) (0.929) (6.817) (0.0994)
A(GDP growth rate) 0.131*%* -0.022 0.102 0.2247
(0.037) (0.022) (0.1790)
A(Broad money supply (% of GDP)) 0.037 0.007 0.00038
(0.068) (0.013) (0.1725)
A(Inflation rate) 0.025 0.009 -0.3439*
(0.030) (0.029) (0.1913)
A(Trade (% of GDP)) -0.053%** -0.016 . 0.0016
(0.020) (0.022 (0.040) (0.0918)
Constant 3.830** -0.440%* 2.269%%* 0.3699%%*
(1.473) N0.p61) (1.106) (0.1412)
A@ng—run Estimates
Institutional quality -14.344%* {48.305% 7.300%** 3.4696%**
(4.782) (12.951) (1.507) (0.7572)
GDP growth rate -0.359:“** 0.938** -0.385%** 20.986%**
0.0 %' (0.394) (0.092) (6.3859)
Broad money supply (% of GDP) -0. g’? -0.204*** -0.035 -0.4579
@ 3) 0.072) (0.030) (0.6517)
Inflation rates ’ &24*** -0.580* -0.266%** 6.0189%%*
(0.101) (0.307) (0.089) (2.9782)
Trade (% of GDP) 0.081%** 0.711%** 0.161%** -6.6843%%*
R \\ (0.026) (0.199) (0.034) (0.2890)
Log Likelihood Q:\\o\ -529.75 -237.37 -521.64 -511.1165
Hausman Test (Prob.) 2.63(0.757) 8.12(0.153) 3.18(0.685) 5.19(0.425)
Country 6 15 15 15 15
Observations — 308 308 303 294

Source: Aut

Note: Stalwgrs in parentheses; *** p<0.01, ** p<0.05, * p<0.10.

s computation (2024).
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As to the co-factors, the coefficient for trade openness is negative and statistically significant, with a
value of -0.053. This indicates that in the short run, increased trade openness is associated with a
decline in agricultural output growth within ECOWAS. The negative impact suggests that as trade
barriers are reduced, domestic agricultural producers in ECOWAS face intensified competition from
imported agricultural products, which are often more competitively priced. Conversely, the GDP
growth rate has a positive and significant impact on agricultural output gro QT e positive
relationship suggests that as the overall economy grows, there is greater d Qfor agricultural
products, as well as increased availability of resources for investme@griculture. Economic
growth leads to improvements in infrastructure, access to mark@a vailability of credit, all of

which contribute to higher agricultural productivity. Mean , inflation rate negatively impacts

agricultural output per worker at 10% significance level. (OQ

The long-run estimates of how institutional qufi\@’gpacted agricultural performance in ECOWAS
countries is presented in Table 4.17. Inst@al quality has a significant negative impact on both
agricultural output and employmen@(cia coefficients of -14.34 and -48.31 respectively. These
findings suggest that, over the@term, improvements in institutional quality, such as enhanced
governance, law enforce @and reduced corruption, lead to a decrease in both agricultural
productivity and en@/&%

more capital-i Q\re and less labour-intensive practices, which, while improving efficiency, reduce

t. This is due to the formalization of the sector and the shift towards

the reliaﬁs& labour and limit the extent of agricultural activities. On the other hand, institutional
quality has a positive impact on agricultural exports, with a coefficient of 7.300, indicating that better
institutions support the development of export-oriented agriculture. This positive relationship reflects
the role of strong institutions in creating a stable and predictable environment for trade, enhancing the

competitiveness of agricultural exports from ECOWAS countries in global markets. Institutional
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quality has a strong and statistically significant positive influence on agricultural output per worker in
the long run, with a coefficient of 3.4696. This shows the critical role of robust institutions in
enhancing agricultural productivity in ECOWAS. High institutional quality, characterized by
effective governance, rule of law, control of corruption, and strong public institutions, creates a stable
and predictable environment that supports agricultural investment, innovation, and efﬁc'&t resource

allocation. It fosters trust and reduces transaction costs, enabling farmers and agrifo 1 'enterprises

to operate more effectively. <

N

Regarding the co-founding factors, GDP growth rate negatively and si @nﬂy impacts agricultural
output and exports, with coefficients of -0.36 and -0.39 respec@r, while it positively influences
agricultural employment (0.94), and output per worker (20.&1‘his suggests that while economic
growth may reduce the focus on agriculture by shiftin%%lrces to other sectors, it still supports job
creation within agriculture. Broad money s@qtas a significant negative impact on both
agricultural output (-0.27) and employment(~6.204), indicating that an increase in money supply may
lead to inefficiencies or inflationary %icares that harm agricultural productivity and job retention.
Inflation rates show mixed eff@ith a positive impact on agricultural output growth (1.02) and
agricultural output per wo 1&.019) but a negative impact on both employment (-0.58) and exports
(-0.27), suggesting Q.a/® inflation might initially boost outputs by increasing agricultural prices,
it ultimately h@mployment and export competitiveness. Finally, trade openness positively affects
agricultu*s{/glput growth (0.081), employment (0.711), and exports (0.161), but has negative impact

on agricultural output per worker (-6.684) respectively.
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4.6 Empirical Results of Institutional Quality Acting as an Ameliorating or a Deteriorating
Factor in the Nexus between Investment Climate and Agriculture Performance in
ECOWAS

4.6.1 Correlation Analysis

Table 4.18 displays the partial correlation coefficients for agricultural performance, institutional
quality, and investment climate. It shows that there is typically a negative assocta&l between
agricultural output growth and investment climate indices (such as propert government
integrity, company freedom, monetary freedom, trade freedom, and in@é&‘t freedom). This
implies that factors beneficial to overall economic conditions migh ecessarily result in an
increase in agriculture. Furthermore, monetary policy stands w1th a positive correlation to
agricultural employment, as most investment climate indi@@re indirectly related to agricultural
employment. This suggests that while changes in %@ary policy can help create jobs in the
agricultural sector, more comprehensive eco@eforms may not always be beneficial for
agricultural employment. It is interesting)\& te that improvements in the investment climate and
agricultural exports connect positiv@f@ccept for indirect associations with trade freedom and
property rights. This suggest t@le more favourable investment conditions may increase expotts,
certain elements such as trader€gulations and property rights need to be carefully managed to prevent
negative associatio{/\@

enhancements,b%ch are often intended to promote overall economic expansion, might not

the agriculture industry. This implies that conventional investment climate
necessarﬁ)&ult in higher agriculture productivity or job creation. Agricultural output per worker

positively correlates with property right, government integrity, business freedom, trade freedom, and

investment freedom but indirectly associates with monetary freedom.
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Table 4.18: Correlation Matrix

agpfl agpf2 agpf3 agpf4  Prt gint bfr mfr tfr ifr inst gdpg  bm inf  topn
1

agpf2  0.418 1

agpf3  -0.070 0.125 1 OQ

agpf4 -0.248 -0.813 -0.129 1 QJ
prt -0.570 -0.508 -0.036 0.300 1 &
gint  -0.454 -0.453 0.018 0.281 0.548 1 %0

bfr -0.394 -0.331 0.083 0.252 0.504 0.346 1 0

mfr  -0.181 0.020 0.256 -0.124 0.091 0.015 -0.051 1

tfr -0.049 -0.002 -0.002 0.100 0.022 0.322 -0.029 0.0S;bQ 1
ifr -0.357 -0.237 0.160 0.171 0.480 0.529 0.420 O. 0.226 1

inst -0.573 -0.402 0.140 0.245 0.778 0.671 0.54\ #4196 0.128 0.609 1

gdpg -0.048 0.023 0.032 0.025 0.042 0.028 0,068 * 0.022 -0.092 0.040 0.107 1

bm -0.508 -0.619 -0.131 0.409 0.571 0.568.\Q‘ 0.162 0.020 0.415 0.595 0.002 1

inf 0.199 -0.021 -0.225 0.109 0.010 - & 0.021 -0.582 -0.165 -0.112 -0.149 -0.021 -0.196 1

topn 0.182 -0.237 -0.200 -0.040 0.24 .$25 0.241 -0.151 -0.034 0.075 0.034 0.071 0.160 0.206 1

4

exdt 0.438 0.032 -0.153 -0.182 —&@ -0.184 -0.083 0.007 -0.254 -0.048 -0.213 -0.234 -0.094 0.077 0.467
a

Note: agpfl - agriculture, forestry, and fishig, dded (% of GDP); agpf2 - employment in agriculture (% of total employment) (modeled ILO estimate);
agpf3 - agricultural raw materials exports (% etchandise exports); agpf4 - agriculture output per worker (constant 2015 USS$); prt - property right; gint -
government integrity; bfr - business fi ed%}a T - monetary freedom; tfr - trade freedom; ifr - investment freedom; inst - institutional quality; gdpg - GDP
growth (annual %); bm - broad money%f DP); inf - inflation, consumer prices (annual %); topn - trade (% of GDP); exdt - external debt stocks (% of GNI).

Source: Author’s computation (202%

\*
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The correlation analysis showed that while institutional quality positively corresponds with
agricultural exports and output per worker, it negatively correlates with employment and
agricultural outputs. This implies that high-quality institutions, like better governance, rules, and
policies, may be making it difficult for domestic agricultural outputs and jobs to flourish. This
may be because of higher expenses, stricter rules, or fewer incentives for local production. The
positive correlation with agricultural exports, however, suggests that these enha Q%\itutions
might be raising the agricultural sector’s export competitiveness. This s probably due to
improved infrastructure, trade laws, and international standard compli@vhich make it easier
for farmers to reach international markets. According to agricultu erformance metrics, the
region’s agricultural outputs and exports have a positive ship with employment in the
agricultural sector. This implies that increased tra @oduction are correlated with higher
employment rates. The growth of agricultl{%’@ ut and exports, however, are inversely

N

correlated, suggesting that while agriculﬂ%o tputs rise, exports may not rise in tandem with
°
them or may even fall. Meanwhil@ﬁcu tural output per worker has a negative level of

association with agricultural ou‘@%’owth, employment, and exports.

N\
Regarding other cofac &he results show that GDP growth and agricultural output are
negatively corre@r is implies that there may be a potential decline in agricultural
productivity, economy expands. However, there is a positive association between GDP and
export§<r$4mployment in the agriculture sector, suggesting that these industries develop as the
economy expands. Conversely, inflation has a negative correlation with agricultural employment
and exports but has a positive correlation with agricultural output. This indicates that while price
increases may result in increased output, they may simultaneously cause decreased employment

opportunities and decreased trade. Increased money supply may not benefit the agricultural
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sector owing to inflationary pressures or mismatched financial policies, as evidenced by the
negative correlations found between broad money supply and agricultural outputs, employment,
and exports. On the other hand, trade openness has a negative association with agricultural
employment and exports but a direct relationship with agricultural outputs. It suggests that
although openness increases output, higher competition or market volatility may result in a
decline in job prospects and export competitiveness. Furthermore, there e Q{apositive
correlation between external debt and agricultural production and emplo n@u a negative
correlation is observed with exports. These findings suggest that b éﬁg

may bolster local

growth while impeding the effectiveness of international trade. %

O

The correlation coefficients between the other factors @encing agricultural performance
metrics are likewise displayed in the correlation @% table, albeit to varying degrees and
magnitudes. Our coefficient values showed t@ was no multicollinearity issue. As a result,
the empirical analysis avoids the m@linearity issue. Nevertheless, after considering
additional factors that influence a@&i@ral performance, the correlation coefficient results are

merely preliminary assessme@t are verified in section 4.6.3.
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4.6.2 Cross-Sectional Dependence, Stationary and Cointegration Tests

In Tables 4.19(a-d), the cross-sectional dependence test results for the panel study that examined

the relationship between investment climate, institutional quality, and agricultural performance

metrics (output growth, employment, export, and output per worker) in 15 ECOWAS nations

from 2000 to 2022 are presented. The null hypothesis of no association is significantly rejected at

standard levels of significance by the results of the Breusch-Pagan LM test, Qus ated in
anorm to an

Tables 4.19(a-d). Similarly, the Pesaran scaled LM test yields results @J

asymptotically standard normal distribution. The statistical values @ggest that the null

hypothesis is rejected at the 5% significance level. The null hypothesis is rejected at the 0.05

@ al Pesaran CD test statistic are

critical thresholds, even though the values of the standard
lower than those of the LM tests. Consequently, the %%-Pagan LM, Pesaran scaled LM, and
Pesaran CD statistics indicate a significant %@ f interdependence among all models, as
indicated by the results. The p-values are%}ﬁnear zero, suggesting that the variables in the

°
models are not independent across n@'

changes in one country can be %%cant in other countries, making it essential to consider this

is suggests that the effects of unforeseen events or

when undertaking panel &@Qalysis for these nations.

O
&
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Table 4.19a: Cross-Sectional Dependence Test Results of Agricultural Output (d.f. = 105)

Statistics Probability

Model 1: agpfl prt inst prtxinst gdpg inf topn exdt

Breusch-Pagan LM 340.3207 0.0000
Pesaran scaled LM 16.23867 0.0000
Pesaran CD 2.314786 0.0206
Model 2: agpfl gint inst gintxinst gdpg bm topn exdt

Breusch-Pagan LM 301.9155 ~GQ)OO
Pesaran scaled LM 13.58846 O .0000
Pesaran CD 2. 700669( 0.0069

Model 3: agpfl bfr inst bfrxinst gdpg bm inf exdt
Breusch-Pagan LM 0.0000
Pesaran scaled LM 0.0000

Pesaran CD N\"4.128756 0.0000

Model 4: agpfl mfr inst mfrxinst gdpg inf exdt

Breusch-Pagan LM 6’§ 331.8414 0.0000
Pesaran scaled LM 15.65354 0.0000
Pesaran CD ® 2.173988 0.0297

Model 5: agpfl tfr inst tfrxinst gdpg bm to t’&xﬁt

Breusch-Pagan LM C')\ 375.1057 0.0000
Pesaran scaled LM @ 18.63907 0.0000
Pesaran CD AN\ 1.848738 0.0645
Model 6: agpfl ifr inst 1fr apg bm topn
Breusch-Pagan LM ,\% 293.5875 0.0000
Pesaran scaled L 13.01377 0.0000
Pesaran CD A 2.430384 0.0151
Note: agpfl iture, forestry, and fishing, value added (% of GDP); prt - property right; gint - government
integrity; b siness freedom; mfr - monetary freedom; tfr - trade freedom; ifr - investment freedom; inst -

institutiohal guality; gdpg - GDP growth (annual %); bm - broad money (% of GDP); inf - inflation, consumer prices
(annual %); topn - trade (% of GDP); exdt - external debt stocks (% of GNI).
Source: Author’s computation (2024).
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Table 4.19b: Cross-Sectional Dependence Test Results of Agricultural Employment (d.f. = 105)

Statistics Probability

Model 1: agpf2 prt inst prtxinst bm inf exdt

Breusch-Pagan LM 318.5634 0.0000
Pesaran scaled LM 14.73728 0.0000
Pesaran CD 2.991693 0.0028
Model 2: agpf2 gint inst gintxinst inf exdt

Breusch-Pagan LM 395.6622 .0000
Pesaran scaled LM 20.05760 *&)OO
Pesaran CD 5.929090  ~<0.0000
Model 3: agpf2 bfr inst bfrxinst bm inf exdt (/\)
Breusch-Pagan LM 282.2& 0.0000
Pesaran scaled LM 12 0.0000
Pesaran CD @@2 0.7659
Model 4: agpf2 mfr inst mfrxinst bm inf exdt N

Breusch-Pagan LM 75.8847 0.0000
Pesaran scaled LM Q 25.59348 0.0000
Pesaran CD 0N 2920678 0.0034
Model 5: agpf2 tfr inst tfrxinst bm topn exdt 60

Breusch-Pagan LM 'b, 4472997 0.0000
Pesaran scaled LM @ 23.62092 0.0000
Pesaran CD VAN 8.516000 0.0000
Model 6: agpf2 ifr inst ifrxinst inf topn ?ﬁ\' )

Breusch-Pagan LM \\ 405.8560 0.0000
Pesaran scaled LM . AQJ 20.76104 0.0000
Pesaran CD O 10.82253 0.0000

Note: agpf2 - employment in“agri ilture (% of total employment); prt - property right; gint - government integrity;
bfr - business freedom; mfr ¢ mofietary freedom; tfr - trade freedom; ifr - investment freedom; inst - institutional
quality; bm - broad mm%}%gf GDP); inf - inflation, consumer prices (annual %); topn - trade (% of GDP); exdt -
external debt stocks (A) 3& .

Source: Author’: co tion (2024).
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Table 4.19¢: Cross-Sectional Dependence Test Results of Agricultural Export (d.f. = 105)

Statistics Probability

Model 1: agpf3 prt inst prtxinst gdpg bm

Breusch-Pagan LM 281.6545 0.0000
Pesaran scaled LM 12.19032 0.0000
Pesaran CD 1.083168 0.2787
Model 2: agpf3 gint inst gintxinst bm inf topn exdt

Breusch-Pagan LM 277.2012 0000
Pesaran scaled LM 11.88301 OQO 0000
Pesaran CD 7. 205429( 0.0000

Model 3: agpf3 bfr inst bfrxinst gdpg bm inf

Breusch-Pagan LM %@l 5 0.0000

Pesaran scaled LM 4952 0.0000
Pesaran CD CNN1.226016 0.2202
Model 4: agpf3 mfr inst mfrxinst gdpg bm topn exdt V
Breusch-Pagan LM ’§ 312.7346 0.0000
Pesaran scaled LM fbb 14.33505 0.0000
Pesaran CD 5.742652 0.0000
Model 5: agpf3 tfr inst tfrxinst inf topn exd,[%
Breusch-Pagan LM 352.7751 0.0000
Pesaran scaled LM @ 17.09811 0.0000
Pesaran CD 5.378975 0.0000
Model 6: agpf3 ifr inst 1fr ) m 1nf topn
Breusch-Pagan LM \% 350.9415 0.0000
Pesaran scaled L 16.97158 0.0000
Pesaran CD A 2.917166 0.0035
Note: agpf3 - dedltural raw materials exports (% of merchandise exports); prt - property right; gint - government
integrity; b siness freedom; mfr - monetary freedom; tfr - trade freedom; ifr - investment freedom; inst -

institutiohal guality; gdpg - GDP growth (annual %); bm - broad money (% of GDP); inf - inflation, consumer prices
(annual %); topn - trade (% of GDP); exdt - external debt stocks (% of GNI).
Source: Author’s computation (2024).
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Table 4.19d: Cross-Sectional Dependence Test Results of Agricultural Output per Worker (d.f. =
105)

Statistics Probability

Model 1: agpf4 prt inst prtxinst bm topn exdt

Breusch-Pagan LM 393.8384 0.0000
Pesaran scaled LM 19.93174 0.0000
Pesaran CD 5.329880 0.0000
Model 2: agpf4 gint inst gintxinst gdpg bm topn exdt

Breusch-Pagan LM 434.5611 *%000
Pesaran scaled LM 22.74188 0.0000
Pesaran CD 6.473833¢ 0.0000
Model 3: agpf4 bfr inst bfrxinst gdpg bm topn \
Breusch-Pagan LM 46 ’%ﬁ 0.0000
Pesaran scaled LM @29 0.0000
Pesaran CD A%XSZ»S 0.0006
Model 4: agpf4 mfr inst mfrxinst gdpg bm exdt

Breusch-Pagan LM Q 385.3379 0.0000
Pesaran scaled LM Q 19.34515 0.0000
Pesaran CD 6’6 4.607970 0.0000
Model 5: agpf4 tfr inst tfrxinst bm topn exdt rb

Breusch-Pagan LM @ 488.9568 0.0000
Pesaran scaled LM 26.49553 0.0000
Pesaran CD . \% 5.608315 0.0000
Model 6: agpf4 ifr inst ifrxinst bm 0\\')‘

Breusch-Pagan LM . A 480.4088 0.0000
Pesaran scaled LM N\ 25.90567 0.0000
Pesaran CD \\Q 0.227408 0.8201

bfr - business freedony, mfr onetary freedom; tfr - trade freedom; ifr - investment freedom; inst - institutional
quality; gdpg - GDP roNq annual %); bm - broad money (% of GDP); inf - inflation, consumer prices (annual %);
topn - trade (% oéG #exdt - external debt stocks (% of GNI).

Note: agpf4 - agriculture oi§u'm€r worker (constant 2015 USS$); prt - property right; gint - government integrity;

Source: Author’ putation (2024).
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The stationarity of the variables is assessed by the panel unit root test results in Table 4.20. Levin,
Lin & Chu (LLC), Breitung (Breit), and Im, Pesaran, and Shin (IPS) comprise the assessments
implemented. The monetary freedom, trade freedom, investment freedom, GDP growth, and
trade openness have all been determined to exhibit stationarity at level I(0) by all three
methodologies. Therefore, they remain stationary at levels, indicating that differencing is not
necessary. In contrast, the three methodologies verified that agricultural out Q{gicultural
employment, agricultural output per worker, property rights, government integrity; and business
freedom were stationary at the first difference, denoted as I(1). (@ ently, they remain
stationary following the first difference, suggesting that they e%stationary at levels. The
results of agricultural exports, institutional quality, inﬂati«@ d money supply, and external
debt were inconsistent. The Breitung test revealed t tga%ltural exports are stationary at level,
even though LLC and IPS exhibited stationarit n first differences were considered. The
level of institutional quality remained stagn\aby at the level when LLC was employed, but it
remained stationary at the first diff@n Breitung and IPS. The broad money supply and
inflation were stationary at °®%Jsing the LLC and IPS estimators, but they exhibited
stationarity at the first diffe Qe in Breitung. Breitung and IPS observed stationarity when the

first difference w, s\f\'& while LLC maintained stationarity at levels for external debt. The

study ultimately, coficluded that agricultural exports, institutional quality, inflation, foreign debt,

and th&bﬁ&toney supply exhibit stationarity at the first difference.
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Table 4.20: Panel Unit Root Test Results

Levels 1st Difference
Signs Variable Description Decision
LLC Breit IPS LLC Breit IPS
Agricultu tput, forest d
agpfl S0 C TS OWIPHE, TOTESEY, 48 28767 -13979 09365 -2.2234%* -4.7230%%* 56568*%**% (1)

fishing, value added (% of GDP)

Employment in agriculture (% of

0.2672 4.3131 0.3460 -7.4485%** _38891*** -58311*** (1)
total employment)

agpf2

Agricultural raw materials exports

agpf3 (% of merchandise exports) 6.5565 -1.9711%*  -0.4742 -15.741%*% -6.939 3.818*%*  I(1)
agpf4 2%2;;?‘;?:;‘%;;1’“ worker -0.5501 0.9035  -1.2672 -11.618%** Q}@k* “13.187%%% (1)
prt Property right 3.2725 4.1164 -0.7238 -4.80 é\é.4410”""* -11.891**  I(1)
gint Government integrity 0.4218 -0.4799 -0.7719  -1Q, -4.9969%** .9 6340%** (1)
bfr Business freedom -09114 0.9540 -0.8807 0001%%* 2.6210%*%* -10.699*** (1)
mfr Monetary freedom -4.3102%**  -2.3721%** -4.01 6 - - - 1(0)
tfr  Trade freedom -5.5140%**  -1.8769%** -4, EQ - - - 1(0)
ift  Investment freedom -4.6706**%*  -1.6686%*%, - | Sl - - - 1(0)
inst Institutional quality -2.3392%** -0.285% -1.1439  -5.2510%** -7.8911*** -6.4500***  1(1)
gdpg GDP growth (annual %) -7.0548%** -6.2@' -10.495%** - - - 1(0)
bm Broad money (% of GDP) —3.09422*1‘*’\' 7056 -2.2856%* -9.0594%** -4.9022*** -9.1578*** (1)
inf Inflation, consumer prices (%) —5.6012*%\ 077471 -5.2576%*%* -11.651*** -3.2883*** -13.635***  I(1)
topn Trade (% of GDP) -2.84 *-1.6469%** -4 5224 %** - - - 1(0)

exdt External debt stocks (% of GNI) ’-.\ [k 3.5341 0.9871 -8.3478*#* .7.5279*** _11.150*** (1)

Note: LL denotes Levin, Lin & Chin (2002); i Epresents Breitung (2001); Im, Pesaran and Shin (2003); ***, ** & * denote
1%, 5% & 10% significance levels.

Source: Author’s computation (2024&
[ ]
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The results of the KAO Residual test for cointegration are demonstrated in Tables 4.21(a-d). The
null hypothesis of no cointegration is rejected in all models at a significance level of 5%, as
indicated by the tables, in accordance with the standard criteria for probability testing. The null
hypothesis of no cointegration was rejected at a 5% significance level, suggesting that there is a
long-term equilibrium relationship between agricultural performance, institutional q ality, and
investment climate. The results suggest that the explanatory variables (inve Qnt climate,
institutional quality, and control variables) and the outcome variables (agrl performance
indicators) are co-integrated in all the estimated models. More spe@a , the research has
confirmed the existence of a long-term relationship among ins u% investment climate, and
agricultural performance in countries that are members o bconomlc Community of West
African States (ECOWAS). This implies that sustai ab-ﬁ rovements in agricultural outcomes
are the result of improvements in 1nst1tut10n ality and the investment climate. This
relationship emphasizes the s1gn1ﬁcance stment and governance reforms as a strategic
ﬁ

instrument for improving the perfo the agricultural sector in the region.

Qﬁ\
(5&

O
&
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Table 4.21a: KAO Residual Test for Cointegration of Agricultural Output

t-Statistics Probability

Model 1: agpfl prt inst prtxinst gdpg inf topn exdt

ADF -2.689959 0.0036
Residual variance 7.300447

HAC variance 5.824896

Model 2: agpfl gint inst gintxinst gdpg bm topn exdt

ADF -3.644240 0.0001
Residual variance 7.540604 \
HAC variance 5.814805

Model 3: agpfl bfr inst bfrxinst gdpg bm inf exdt \J

ADF -2.7%;2 0.0033
Residual variance @ 4

HAC variance 950

Model 4: agpfl mfr inst mfrxinst gdpg inf exdt N

ADF 0 -2.272844 0.0115
Residual variance Q 7.352556

HAC variance Q0 6.073688

Model 5: agpfl tfr inst tfrxinst gdpg bm topn exdt o

ADF > -3.737880 0.0001
Residual variance @ 7.707508

HAC variance VAN 6.131681

Model 6: agpfl ifr inst ifrxinst gdpg b )

ADF \\ -4.135310 0.0000
Residual variance . AQ 8.010467

HAC variance O 7.399985

Note: agpfl - agriculture, forest “and fishing, value added (% of GDP); prt - property right; gint - government
integrity; bfr - business freedonty mfr - monetary freedom; tfr - trade freedom; ifr - investment freedom; inst -
institutional quality; gc&p&f P growth (annual %); bm - broad money (% of GDP); inf - inflation, consumer prices
(annual %); topn - tr; dem DP); exdt - external debt stocks (% of GNI).

Source: Author’ tion (2024).

4
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Table 4.21b: KAO Residual Test for Cointegration of Agricultural Employment

t-Statistics Probability

Model 1: agpf2 prt inst prtxinst bm inf exdt

ADF -2.041882 0.0206
Residual variance 1.920939

HAC variance 2.754580

Model 2: agpf2 gint inst gintxinst inf exdt

ADF -1.764706 0.0388
Residual variance 1.929079 \
HAC variance 2.754235 N\

Model 3: agpf2 bfr inst bfrxinst bm inf exdt \J

ADF -2.09%) 0.0224
Residual variance 1@ 7

HAC variance 456

Model 4: agpf2 mfr inst mfrxinst bm inf exdt N

ADF 0 -2.183340 0.0145
Residual variance Q 1.931943

HAC variance . AQ 2.787978

Model 5: agpf2 tfr inst tfrxinst bm topn exdt 60

ADF > -1.739738 0.0410
Residual variance @ 1.871691

HAC variance . A 2.530978

Model 6: agpf2 ifr inst ifrxinst inf top %‘ )

ADF \\ -1.875151 0.0304

Residual variance . @ 1.906748
N

HAC variance 3.014299

Note: agpf2 - employment ta_agriculture (% of total employment); prt - property right; gint - government
integrity; bfr - business fr;:-%m, mfr - monetary freedom; tfr - trade freedom; ifr - investment freedom; inst -

institutional quality; gdp P growth (annual %); bm - broad money (% of GDP); inf - inflation, consumer prices
(annual %); topn - tride

DP); exdt - external debt stocks (% of GNI).
Source: Author’?co

tion (2024).
\?:b
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Table 4.21¢c: KAO Residual Test for Cointegration of Agricultural Export

t-Statistics Probability

Model 1: agpf3 prt inst prtxinst gdpg bm

ADF -1.735355 0.0410
Residual variance 1.709102

HAC variance 3.471980

Model 2: agpf3 gint inst gintxinst bm inf topn exdt

ADF -1.784871 0.0332
Residual variance 1.590327 \
HAC variance 3.474858

Model 3: agpf3 bfr inst bfrxinst gdpg bm inf \J

ADF -1.74569 0.0392
Residual variance 8

HAC variance @758

Model 4: agpf3 mfr inst mfrxinst gdpg bm topn exdt N

ADF 0 -1.886851 0.0305
Residual variance Q 1.555723

HAC variance Q0 3.247381

Model 5: agpf3 tfr inst tfrxinst inf topn exdt 60

ADF 'b, -1.825191 0.0325

Residual variance @ 1.560516

HAC variance VAN 3.444860
-

Model 6: agpf3 ifr inst ifrxinst bm inf te) )
ADF \\ -1.887416 0.0297
Residual variance . @ 1.716115

\(\\

HAC variance 3.568390

Note: agpf3 - agricultural Witerials exports (% of merchandise exports); prt - property right; gint -
government integrity; bfr - btsineSs freedom; mfr - monetary freedom; tfr - trade freedom; ifr - investment freedom;
e

inst - institutional quali - GDP growth (annual %); bm - broad money (% of GDP); inf - inflation, consumer
prices (annual %); tcgn - o of GDP); exdt - external debt stocks (% of GNI).

Source: Author’?co tion (2024).

\/QJ’Z}

236



Table 4.21d: KAO Residual Test for Cointegration of Agricultural Output per Worker

t-Statistics Probability
Model 1: agpf4 prt inst prtxinst bm topn exdt
ADF -1.951449 0.0256
Residual variance 0.007414
HAC variance 0.007654
Model 2: agpf4 gint inst gintxinst gdpg bm topn exdt
ADF -2.595850 0.0042
Residual variance 0.006922 \
HAC variance 0.007650
Model 3: agpf4 bfr inst bfrxinst gdpg bm topn \J
ADF -2.6%57 0.0038
Residual variance ﬁ 9
HAC variance & 198
Model 4: agpf4 mfr inst mfrxinst gdpg bm exdt N
ADF O -1.730590 0.0418
Residual variance Q 0.007234
HAC variance Q0 0.007606
Model 5: agpf4 tfr inst tfrxinst bm topn exdt 60
ADF > -2.508060 0.0061
Residual variance @ 0.007417
HAC variance VAN 0.006793
Model 6: agpf4 ifr inst ifrxinst bm ‘\\' )
ADF \C.) -1.881252 0.0300

Residual variance . @ 0.007647
A\

HAC variance \(\ 0.007720

Note: agpf4 - agriculture output p rWorker (constant 2015 USS$); prt - property right; gint - government integrity;

bfr - business freedom; mfr ¢ mofietary freedom; tfr - trade freedom; ifr - investment freedom; inst - institutional

quality; gdpg - GDP ﬁm nual %); bm - broad money (% of GDP); inf - inflation, consumer prices (annual %);
)

topn - trade (% of G

Source: Author’: co

\/QJ’Z}

xternal debt stocks (% of GNI).
tion (2024).

237



4.6.3 Panel Regression Results of Investment Climate, Institutional Quality and
Agricultural Performance in ECOWAS
a) Panel Regression Results of Investment Climate, Institutional Quality and
Agricultural Output in ECOWAS

The empirical outcome of the role of institutional quality in the relationship between investment
climate and agricultural output in ECOWAS countries is depicted in Table 4.22a, W%wmploys
the pooled mean group estimator. The empirical model incorporates the inn between
institutional quality and investment climate. Afterward, the partial de@igi/with respect to
investment climate is taken, equated to zero, and the net effects are @1, which represent the
net impact of investment climates on agriculture output th at the average value of
institutional quality. The null hypotheses of Hausmab@ in the table do not reject the
hypothesis that the difference in coefficients betwe%’tb mean group and the aggregated mean

group is not systematic at the 5% level of si@%e. Thus, it indicates the appropriateness of

the aggregated mean group as the appr@@sestimator for testing the hypothesis.

S

Additionally, six models were_esti d following the metrics of investment climate. In order to
guarantee an adequate @f freedom, the Bayesian Information Criterion (BIC) was
implemented to autoq&usly determine the optimal lag lengths for the variables. Lag one is the
most prevale a&n} the variables. The coefficients of the error correction term are statistically
signiﬁcan@k negative at 5% level, as shown in Table 4.22a. More specifically, the error
correctioff term’s coefficients are -0.275, -0.268, -0.283, -0.265, -0.352, and -0.260, with a
probability value of less than 1% for their t-statistic. It suggests that the empirical models of
agricultural output correct their short-run disequilibrium within a 26% and 35.2% speed of

adjustment in order to revert to the long-term equilibrium. This serves as additional evidence that

238



there is a long-run relationship among institutions, investment climate, and the growth of

agricultural output in the ECOWAS.

The short-run estimates for agricultural output growth in ECOWAS countries, as presented in
Table 4.22a, indicate that the interrelationship between investment climate, institutional quality,
and agricultural performance. The results show that none of the coefficients for th%eraction
between investment climate and institutional quality are statistically signiﬁcant,@%ting that in
the short run, the interplay between these factors does not have a direct a&si ficant impact on
agricultural output growth. This suggests that the combined effect @\anges in institutional
quality and the investment climate do not have a discernible in@ on agricultural output growth
in the short run. Intuitively, it indicates that while both@itutional quality and investment
climate are important factors independently, their inﬁ%on does not produce short-term effects
on agricultural productivity in ECOWAS{@%&. For the unconditional effects of the

investment climate and institutional qualﬁ&eir coefficients are not statistically significant.

§
S

O
&
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Table 4.22a: Pooled Mean Group Estimates of Investment Climate, Institutional Quality and Agricultural Output

Dependent Variable: Agricultural Output Growth

Property Government Business Monetary Trade Investment

Variables Right Integrity Freedom Freedom Freedom Freedom
1 2 3 4 5 6
Short-run Estimates
ECT(-1) -0.275%%*  -0.268%**  -0.283*%* -0.265%** -0.352*%%* -(.260%**
(0.080) (0.069) (0.101) (0.071) (0.113) (0.099)
A(Investment climate) 0.263 0.278 0.605 0.616 -0.151 -0.483
(0.380) (0.597) (1.164) (0.763) (0.270) (0.396)
A (Institutional quality) -81.634 -15.540 -34.069 -43.234 ; 16.626
(83.538) (15.790) (65.064) (55.214) .644) (17.898)
A(Investment climate X Institutional quality) 1.608 0.425 0.622 0.587 X -0.470
(1.677) (0.610) (1.250) (0.781(/ (0.415)
A(GDP growth rate) 0.054 0.146** 0.111%%* ng 0.060%* 0.107%*
(0.041) (0.068) (0.055) ) (0.033) (0.046)
A(Broad money supply (% of GDP)) -0.041 0.001 0.020 -0.017
(0.081) (0.122) (0.039) (0.077)
A(Inflation rate) 0.100 0.1 0.117%*
(0.064) (0.047)
A(Trade (% of GDP)) -0.023 -0.016 -0.014 0.005
(0.019) (0.030) (0.022) (0.027)
A(External debt stock (% of GDP)) 0.040% 0.000 Q).OOS 0.002 0.031%*
(0.021) (0.02 (0.020) (0.024) (0.013)
Constant 1.708** 3.26 3.446%%%  9.294%*%* 7 378**%  1(.846%*
(0.852) \@ (1.161) (2.381) (2.061) (4.426)
Long-run mates
Investment climate 0.319*.*& 0.313%** 0.255%**  -(.203%** 0.128* -0.177%**
0.05 )\ (0.091) (0.085) 0.077) (0.069) (0.064)
Institutional quality -38.6 -17.510%** -33.572*%%*  26.084* -28.624*** -10.429**
% ) (5.142) (10.816) (13.860) (7.198) (5.019)
Investment climate X Institutional quality ~ ° ’ﬂ& ok 0.035 0.464** -0.426*%*  0.307***  (.121%**
0.115) (0.175) (0.185) (0.175) (0.106) (0.043)
GDP growth rate Q 0.418%** 0.277%* 0.013 0.102 -0.112 0.247*
(0.107) 0.112) (0.076) (0.097) (0.111) (0.138)
Broad money supply (% of GDP \% -0.188%**  -(.257%** -0.227%%* 0.040
0 (0.045) (0.010) (0.024) (0.052)
Inflation rate 0.197* 0.246%** -0.011
6 (0.102) (0.042) (0.071)
Trade (% of GDP) ’b -0.077%* -0.002 -0.029 -0.095%*
(0.031) (0.045) (0.027) (0.045)
External debt stockbv{ GDP) 0.028*** 0.099%** 0.034***  0.056***  0.029***
(0.010) (0.018) (0.005) (0.012) (0.008)
Log Likelihood -486.22 -499.23 -471.14 -510.62 -505.94 -535.55
Hausman Test (Prob.) 2.51(0.867) 3.55(0.737) 3.04(0.804) 2.52(0.866) 5.41(0.492) 3.04(0.804)
Country 15 15 15 15 15 15
Observations 307 310 301 309 310 310

Note: Standard errors in parentheses; *** p<0.01, ** p<0.05, * p<0.10.
Source: Author’s computation (2024).
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In the long run, investment climate shows an unconditional positive and significant impact on
agricultural output growth in most models. These results suggest that improvements in these aspects
of the investment climate contribute positively to long-term agricultural productivity in ECOWAS.
Institutional quality, on the other hand, has an unconditional significant negative impact on
agricultural output growth in most models, except for monetary freedom model. This negative
impact can be attributed to the formalization and restructuring of the agricultura Q&hat often
accompanies improvements in institutional quality. As governance become§ mor€ stringent and
corruption decreases, informal agricultural practices may be cuﬂailed@bsources shift toward

more regulated sectors, reducing agricultural output in the long 16

The interaction terms between institutional quality and the“mvestment climate offer additional
insights into how these factors work together to i%%ce agricultural output growth. For the
interaction of institutional quality with pro@h‘ts, business freedom, trade freedom, and
investment freedom, the parameters are @Ve and significant, with coefficients of 0.75, 0.46,
0.31, and 0.12, respectively. These @f‘[?indicate that when institutional quality and these aspects
of the investment climate im@imultaneously, they have a reinforcing effect on agricultural
output growth. This sug esghat strong institutions amplify the positive effects of a favourable
investment climat@ a synergistic environment that significantly boosts agricultural output
in the long owever, the marginal effect of interactions between institutional quality and
monetaﬂ\&dom is statistically negative. This occurs when the stabilizing effects of monetary
freedom led to tighter financial conditions that constrain investment in agriculture, particularly in a

context where institutional reforms are also reducing informal agricultural practices.

Concerning other control variables, the results indicate that GDP growth has a positive and

significant impact on agricultural output growth, suggesting that economic expansion contributes
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positively to short-term agricultural productivity in ECOWAS countries. Similarly, inflation and
external debt show a positive and significant effect, implying that moderate inflationary pressures
might enhance agricultural output growth by increasing the profitability of agricultural goods in the
short run. For the long-run estimates, the mitigating impacts of broad money supply and trade
openness on agricultural output growth are statistically significant when these factors are controlled
for. Additionally, the amplifying role of GDP growth and trade openness in enha Q%ricultural
output growth is consistently confirmed across the various specifications. The\results conclude that
institutions act as both ameliorating and deteriorating factors in the rela@l«my between investment
climate and agricultural output growth in ECOWAS. Specificall 'r&ulonal quality amplifies the
positive effects of the property rights, business freedom, tra@e om, and investment freedom on
agricultural output growth. However, in the case of o@y freedom, institutional quality has a
deteriorating effect, as it negatively impacts a ricuf@&output growth when these factors interact,

likely due to tighter financial conditions that&étrain agricultural investment.
S
S
N
O
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b) Panel Regression Results of Investment Climate, Institutional Quality and Agricultural
Employment in ECOWAS

The empirical results showing the role of institutional quality in the nexus between investment
climate and agricultural employment in ECOWAS nations are presented in Table 4.22b, using the
pooled mean group estimator. The empirical model includes the interplay between institutional
quality and investment climate. Subsequently, the partial derivative is calculated wi ard to the
investment environment, set equal to zero, and the resulting net effects are @ed. These net
effects indicate the overall influence of investment climates on agricult mployment, based on
the average value of institutional quality. The null hypotheses of th%:man tests in the table fail
to reject the hypothesis that the difference in coefficien en the mean group and the
aggregated mean group is not consistent at the 5% level@signiﬁcance. Therefore, this suggests

that the aggregated mean group is the most suitable @ﬂtor for testing the hypothesis.

In addition, six models were generated ]zas d Xhe measures of investment climate. The Bayesian
Information Criterion (BIC) was util@ autonomously ascertain the best lag durations for the
variables, ensuring a satisfactoﬂ*\}&%lof freedom. The variable with the highest prevalence is lag
one. The error correction t% efficients exhibit statistical significance and a negative direction at
a 5% significance '\@ indicated in Table 4.22b. To be more precise, the coefficients of the
error correctio mponent are -0.084, -0.098, -0.097, -0.087, -0.119, and -0.0499. The t-statistic
for thes&@ients has a probability value of less than 1%. The empirical models of agricultural
employment indicate that they adjust their short-run disequilibrium at a rate between 4.99% and
11.9% in order to return to the long-term equilibrium. This provides more evidence that there is a
long-run relationship among institutions, investment climate, and agricultural employment in the

ECOWAS.
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Table 4.22b: Pooled Mean Group Estimates of Investment Climate, Institutional Quality, and Agricultural

Employment
Dependent Variable: Agricultural Employment
Variables Property Government Business Monetary Trade Investment
Right Integrity Freedom Freedom Freedom Freedom
1 2 3 4 5 6
Short-run Estimates
ECT(-1) -0.084**  -0.098%**  -0.097***  -0.087**  -0.119** -0.0499***
(0.039) (0.03724) (0.035) (0.040) (0.048) (0.015)
A(Investment climate) -0.019 -0.045 0.176 0.374 0.0Q3 -0.095
(0.254) (0.090) (0.290) (0.419) (0.122)
A(Institutional quality) -80.740 -4.160 -19.569 -38.979 633 -0.615
(82.931) (5.808) (19.498) (30.600 @ 92) (7.758)
A(Investment climate X Institutional quality)  1.460 0.014 0.298 0.544 (/ 0.025 -0.044
(1.665) (0.168) (0.347) Q (0.106) (0.145)
A(Broad money supply (% of GDP)) 0.019 0.074%* 3 * -0.003
(0.051) (0.036) D:033) (0.034)
A(Inflation rate) -0.010 0.014 0.02 0.009 -0.005
(0.025) (0.019) (0.0 (0.025) (0.032)
A(Trade (% of GDP)) -0.0088%** -0.007***
Q (0.016) (0.002)
A (External debt stock (% of GDP)) -0.019* -0.001 0057%**  -0.011%%* -0.014 0.005
(0.018) (0.016 .0017) (0.002) (0.013) (0.016)
Constant 2.778* 1.686*’% 2.179* 1.211%%  -0.202*%**%  4.860%%*
(1.569) %’b (1.135) 0.479) (0.054) (1.888)
Long-ru ates
Investment climate 0.133* 862 0.811***  (.583***  0.600%*  -0.395%**
(0.072 ’\\, 0.232) (0.249) (0.149) (0.253) (0.092)
Institutional quality -17.7 -26.306%**  -28.910**  -19.350*  -40.052**  21.754*
Qg) (5.687) (12.521) (11.599) (15.970) (11.374)
Investment climate % Institutional quality —°© *E 1.023%%* 0.758%** 0.299* 0.515%*  -(0.382%**
Q .071) (0.241) (0.264) (0.156) (0.241) (0.134)
Broad money supply (% of GDP) Q -0.040 -0.892%%*  _(,744%** 0.046
(0.044) (0.076) (0.055) (0.050)
Inflation rate o \% 0.253%** 0.050 -0.169 -0.102%* 0.859%**
0 (0.058) (0.093) (0.135) (0.049) (0.286)
Trade (% of GDP) -0.049 -0.710%**
(0.035) 0.173)
External debt stock (% ) -0.004 0.104%** 0.060***  0.087***  0.107***  (.108***
\N (0.015) (0.018) (0.022) (0.014) (0.015) (0.041)
Log Likelihood WV -241.42 -247.86 -231.14 -232.52 -261.02 -230.99
Hausman Test (Prob.) 2.76(0.838) 3.91(0.562) 3.34(0.765) 2.77(0.837) 5.96(0.428) 3.35(0.764)
Country 15 15 15 15 15 15
Observations 301 309 301 301 310 307

Note: Standard errors in parentheses; *** p<0.01, ** p<0.05, * p<0.10.
Source: Author’s computation (2024).
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The short-run estimates for agricultural employment in ECOWAS countries, as presented in Table
4.22b, reveal that neither the investment climate nor institutional quality significantly impacts
agricultural employment. The coefficients for changes in the investment climate, across the
dimensions of property rights, government integrity, business freedom, monetary freedom, trade
freedom, and investment freedom, are not statistically significant, suggesting that short-term
fluctuations in these aspects of the investment climate do not immediately affect @ nt levels
in the agricultural sector. Similarly, changes in institutional quality, whet@ provements or
declines, do not exhibit a significant impact on agricultural employme@x indicates that while
institutional and investment reforms are essential for long-term @ development, their short-
term effects on agricultural employment are not signifi he interaction terms between
investment climate and institutional quality also sho @iﬁcan‘[ impact, further supporting the
conclusion that the combined short-term effects o factors do not lead to substantial changes
\®
in agricultural employment within ECOWAS kﬁtries.
R

The long-run estimates revealed @% investment climate shows a positive influence on
agricultural employment acro@st models except investment freedom model. These results
suggest that improveme tsgthese areas of the investment climate led to increased agricultural
employment over@ term. It also suggests that while investment freedom may facilitate
capital flows usiness development, it leads to a reallocation of resources away from labour-
intensivbs{egﬁrs like agriculture towards more capital-intensive industries, reducing employment in
the agricultural sector. More so, institutional quality consistently shows a negative impact on
agricultural employment across most models, with particularly positive coefficient under

investment freedom. These findings indicate that improvements in institutional quality, while

beneficial for overall governance and economic stability, lead to a reduction in agricultural
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employment. As institutions become more robust, the agricultural sector undergoes structural
changes that favour capital over labour, reducing the number of jobs available in agriculture. The
interaction terms between institutional quality and the investment climate have positive and
significant coefficients, suggesting that when both institutional quality and investment climate
improve simultaneously, they reinforce each other to enhance agricultural employment. However,
the interaction term between institutional quality and investment freedom is negati Qd ignificant,
indicating that when both institutional quality and investment freedom increas&t} jointly reduce
agricultural employment. This outcome likely reflects the tension b@ the capital-intensive

nature of investment freedom and the labour demands of traditio@ cultural practices.

For co-factor estimates, the change in broad money suppl @ positive and significant effect on
agricultural employment in models associated with %{bss freedom and monetary freedom. This
suggests that increases in broad money supp@%hance liquidity in the economy, potentially
leading to greater investment in agriculmb\\}'& thus boosting employment in the sector. However,
trade openness shows a significant %ﬁpe impact on agricultural employment. This indicates that
higher trade openness may lea@creased competition from imported goods, which could reduce
the demand for labor @ic agriculture. Additionally, the change in external debt stock has a

[ ]
negative and signi<1caﬁ&

rights and busi freedom. This suggests that rising external debt levels may constrain public and

act on agricultural employment in the models associated with property

private \(c/g{ resources, reducing investment in agricultural activities and leading to lower
employment in the sector. In the long run, inflation and external debt stock are shown to have an
amplifying impact on agricultural employment, while trade openness and broad money supply exert
mitigating effects. The results indicate that institutions generally act as an ameliorating factor in the

relationship between the investment climate and agricultural employment in ECOWAS, as shown
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by the positive and significant interaction effects with property rights, government integrity,
business freedom, monetary freedom, and trade freedom. These interactions suggest that improved
institutional quality enhances the positive impact of a favorable investment climate on agricultural
employment. However, the negative interaction with investment freedom indicates that institutions
can also act as a deteriorating factor, potentially reducing agricultural employment when

institutional improvements are coupled with increased investment freedom, liEfQu to shifts

toward more capital-intensive practices. &<
¢) Panel Regression Results of Investment Climate, Institutio ality and Agricultural
Exports in ECOWAS Q

Using the pooled mean group estimator, Table 4.22¢ displa@e empirical outcome of the role of
institutional quality in the linkages between inv&@t climate and agricultural exports in
ECOWAS nations. The empirical model consi@b fact that investment climate and institutional
quality interact with one another. Folbv@this, we take the partial derivative regarding the
investment climate, set it equal to @c?\nd then derive the net effects. These effects show how
investment climates affect a r@al exports at the average institutional quality value. At the 5%

§ hypotheses of the Hausman tests presented in the table do not

level of significance, th&ﬂ
[ ]
disprove the prer@ ere is no systematic difference in the coefficients between the mean

group and t@regated mean group. It follows that the aggregated mean group is a suitable

estimatck{g?his hypothesis test.

Furthermore, six models were estimated following the investment climate metrics. The ideal lag
durations for the variables were determined autonomously using the Bayesian Information Criterion
(BIC), which guaranteed a sufficient degree of freedom. Among the variables, lag one is by far the

most common. At the 5% level of significance, the error correction term’s coefficients are negative
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(see Table 4.22¢). The t-statistic for the coefficients of the error correction term is less than 1%, and
they are -0.39, -0.287, -0.3, -0.624, -0.411, and -0.414, respectively. It implies that to return to the
long-term equilibrium, the empirical models of agricultural exports must correct their short-run
disequilibrium within a speed of adjustment of 28.7 and 62.4 percent. This provides additional
proof that there is a long-term relationship between institutions, investment climate, and, agricultural

S

The short- and long-run estimates for agricultural exports in ECOWAS g% 1S, as presented in

exports in the ECOWAS.

Table 4.22c, highlight significant impacts of the investment climate, @ional quality, and their
interactions on export performance. Expressly, the investment c@ﬁ an unconditional positive
and statistically significant effect on agricultural exports &e context of property rights and
government integrity. These findings suggest that im%%nents in property rights and government
integrity in the short run led to an increase in e@%ral exports. When property rights are secure,
and governance is transparent and effeaiv&ricultural producers are likely to be more confident

in expanding their operations andég%ing in export activities, resulting in increased export

s N
vo QQ\
O3
D
N2

248



Table 4.22¢: Pooled Mean Group Estimates of Investment Climate, Institutional Quality, and Agricultural

Exports
Dependent Variable: Agricultural Exports
Variables Property Government Business Monetary Trade Investment
Right Integrity Freedom Freedom Freedom Freedom
1 2 3 4 5 6
Short-run Estimates
ECT(-1) -0.390%**  -0.287**  -0.300%%* -0.624*%*% -0.411%** -0.414%%*
(0.117) (0.114) (0.107) (0.162) (0.088) (0.121)
A(Investment climate) 0.478%* 0.998* 0.997 -1.067%%*  -0,114%** 0.129
(0.203) (0.523) (1.202) (0.376) ) (0.225)
A(Institutional quality) -34.563**  -55.288%* -117.94 129.376 940  -48.177%**
(13.881) (22.818) (136.07)  (107. 9.035) (11.958)
A(Investment climate X Institutional quality) 0.791%*** 1.734%* 1.972 - 85(/ -0.169 0.653**
(0.304) (0.756) (2.370) 474) (0.610) (0.284)
A(GDP growth rate) -0.007 0.026
(0.042) (0.055 2054)
A(Broad money supply (% of GDP)) -0.082 -0.0026 0.007 0.151 (0.104)
(0.100) (0.124) (0@ (0.127) -0.114
A(Inflation rate) 0.265* -0.009 0.149*
(0.141) 02) (0.053) (0.086)
A(Trade (% of GDP)) -0.007 0.024 -0.040 -0.024
0.0 (0.068) (0.048) (0.060)
A(External debt stock (% of GDP)) -0.0 0.024 -0.025%%*
. (0.035) (0.003)
Constant 1.047 \@865 3.138%*%  4.243%%*  2.807*%*%  5.169%**
(0. 710) \_ ¢1.908) (1.127) (0.951) (0.955) (1.760)
n Estimates
Investment climate ' 0.218 0.014 -0.035%**  -0.003**  -0.126%**
é@ (0.148) (0.041) (0.009) (0.001) (0.016)
Institutional quality % -5.853 7.869%*  2.577%**  (.153**  10.381%**
1 849) (4.773) (3.498) (0.560) (0.068) (1.362)
Investment climate X Institutional qua -0 286*** 0.305 -0.179**  -0.033***  -0.002*  -0.135%%**
(0.022) (0.195) (0.073) (0.007) (0.001) (0.018)
GDP growth rate 0.104%** 0.045 0.013%**
\ (0.028) (0.076) (0.001)
Broad money supply (% of b 0.003 0.295%** 0.051%**  (.005%%* 0.069%**
(0.028) (0.066) (0.019) (0.001) (0.013)
Inflation rate -1.232%%*  -(.626%%* -0.001%**  -0.036*
Q’b (0.245) (0.147) (0.0002) (0.020)
Trade (% of GD 0.143%* 0.0004  0.0002%**  0.042%**
(0.058) (0.001)  (0.00004) (0.011)
External debt stock (% of GDP) 0.106*** 0.001%**  0.0001***
(0.017) (0.0001)  (0.00001)
Log Likelihood -536.51 -408.92 -606.97 -453.78 -441.83 -491.66
Hausman Test (Prob.) 2.96(0.706) 4.19(0.758) 3.58(0.733) 2.97(0.888) 6.38(0.382) 3.59(0.732)
Country 15 15 15 15 15 15
Observations 305 296 296 305 302 296

Note: Standard errors in parentheses; *** p<0.01, ** p<0.05, * p<0.10.

Source: Author’s computation (2024).
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Conversely, the investment climate under monetary and trade freedom shows a significant negative
impact on agricultural exports. This is due to the potential dampening effect of tight monetary
policies on domestic demand, which limit the resources available for export-oriented activities.
Additionally, it suggests that aspects of trade openness have a constraining effect on agricultural
exports in the short term, possibly due to increased competition from imported goods, which
pressure domestic agricultural producers. Institutional quality, on the other Q&xhibits a
significant negative impact on agricultural exports in the short run, particularly=tinder property
rights, government integrity and investment freedom respectively. Thi;@i ting effect occurs as
reforms lead to the formalization of practices and the enforce@%tﬂcter regulations, which

initially hinder the ability of producers to adapt to ne rds and requirements, thereby

reducing export performance. SOQ

The interaction terms between institutional @and the investment climate provide further
insights. The positive and significant co@n‘[s for the interaction terms under property rights,
government integrity, and investmerﬁéa\om suggest that when both institutional quality and these
aspects of the investment clin@prove together, they have a reinforcing effect on agricultural
exports. This implies th%gbeneﬁts of improved institutional quality are amplified when the

°
investment climate‘ is%

vourable, leading to stronger export performance.

The long—rQ’énmates for agricultural exports in ECOWAS countries, as shown in the analysis,
indicateMiﬁcant relationships between the investment climate, institutional quality, and their
interactions across various dimensions. The investment climate has a mixed impact on agricultural
exports depending on the specific aspect being examined. Under property rights, the investment
climate has a positive and significant impact on agricultural exports. This suggests that

improvements in property rights, which provide security and assurance to agricultural producers,
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lead to enhanced export performance in the long run. Conversely, the investment climate under
monetary freedom, trade freedom, and investment freedom shows significant negative effects on
agricultural exports. These results suggest that while certain freedoms are generally beneficial for
overall economic growth, they pose challenges for the agricultural export sector in ECOWAS. For
instance, greater monetary freedom, characterized by stable currency and controlled inflation,
reduce the relative competitiveness of agricultural products on the global ket, thereby
decreasing exports. Similarly, increased trade freedom exposes domestic ro@ to heightened
competition from imported goods, potentially diminishing their sh@ xport markets. The
negative impact of investment freedom indicates that while capit, f&smcrease, they are diverted
away from agriculture toward more lucrative sectors, @Qg the resources available for
agricultural exports. Institutional quality exhibits a o%%nd significant impact on agricultural
exports. This implies that better institutional q{aé ected in stronger governance and reduced
corruption, enhances the capacity of agricu %1 producers to engage in export activities. Thus,
.
improved institutions provide a mogg ’ﬁable and supportive environment for agriculture,

facilitating better access to marke\ng resources necessary for export growth.

The interaction terms&t?en institutional quality and investment climate metrics except
[ ]
government integr‘ty%

when the fo %ation and regulation associated with improved institutions impose additional

significant negative impact on agricultural exports. This suggests that

burdens\egbducers, making it more difficult to capitalize on property rights improvements in the
export market. These results further indicate that while institutional quality and investment climate
improvements increase, their interactions create challenges that need to be carefully managed. For
example, the increased regulatory burden or shifts in resource allocation associated with improved

institutions hinder the ability of agricultural producers to fully benefit from greater freedoms in
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business, trade, or investment, thereby reducing export growth. In the short run, inflation is found to
have an amplifying impact on agricultural exports, while external debt stock exerts mitigating
effects. In the long run, GDP growth, broad money supply, trade openness, and external debt stock
positively influence agricultural exports, whereas inflation rates have a negative impact. In
conclusion, it concludes that institutions act as an ameliorating factor in the nexus between
investment climate (property rights, government integrity, and investment freedo Q%ricultural
exports in the short run. However, in the long run, institutions act as al\detéfiorating factor,
particularly with property right, business freedom, monetary fre, trade freedom, and
investment freedom, where the interaction effects are negative. This Suggests that while institutions
enhance export performance in the short term, they introduc ges in the long term that hinder

agricultural exports.
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d) Panel Regression Results of Investment Climate, Institutional Quality and Agricultural
Output per Worker in ECOWAS

Using the pooled mean group estimator, Table 4.22d displays the empirical outcome of the role of
institutional quality in the linkages between investment climate and agricultural output per worker
in ECOWAS. The empirical models consider the fact that investment climate and institutional
quality interact with one another. Following this, the study takes the partial deriva 'Qﬁg@rding the
investment climate, set it equal to zero, and then derive the net effects. These effects show how
investment climates affect agricultural output per worker at the averag Xtional quality value.
At the 5% level of significance, the null hypotheses of the Hau@@ss presented in the table do

not disprove the premise that there is no systematic differen ¢ coefficients between the mean

group and the aggregated mean group. It follows %a@aggregated mean group is a suitable

estimator for this hypothesis test. ’b

Furthermore, six models were estimated wing the investment climate metrics. The ideal lag
durations for the variables were dete@g%autonomously using the Bayesian Information Criterion
(BIC), which guaranteed a suf.@ degree of freedom. Among the variables, lag one is by far the
most common. At the 5% & of significance, the error correction terms’ coefficients are negative
(see Table 4.22d). @

they are -0.1 502, -0.136, -0.121, -0.181, and -0.154, respectively. It implies that to return to

istic for the coefficients of the error correction term is less than 1%, and

the long\&equilibrium, the empirical models of agricultural exports must correct their short-run
disequilibrium within a speed of adjustment of 5.02 and 18.1 percent. This provides additional
proof that there is a long-term relationship between institutions, investment climate, and agricultural

output per worker in ECOWAS.
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Table 4.22d: Pooled Mean Group Estimates of Investment Climate, Institutional Quality, and Agricultural
Output Per Worker

Dependent Variable: Agricultural Output per Worker

Property Government Business Monetary Trade Investment

Variables Right Integrity Freedom Freedom Freedom Freedom
1 2 3 4 5 6
Short-run Estimates
ECT(-1) -0.1013** -0.0502** -0.1355** -0.1210** -0.1810*** -0.1539**
(0.0522) (0.0217)  (0.0615) (0.0477) (0.0529) (0.0625)
A(Investment climate) -0.0276 -0.0035 -0.0133  -0.0117* -0.0094* -0.0029
(0.0221)  (0.0090)  (0.0086) (0.0063) ( ) (0.0061)
A(Institutional quality) 4.5001 0.1931 1.6994* 1.0640 722 0.2384
(3.7688)  (0.6231)  (0.8654) (1.199 .1060)  (0.3374)

A(Investment climate X Institutional quality) -0.1013 -0.0093 -0.0273* -0% 0.0075 -0.0040
(0.0782)  (0.0198)  (0.0148) % ) (0.0172)  (0.0075)

A(GDP growth rate) 0.0031*  0.0053** ok
(0.0019)  (0.0024) :0020)
A(Broad money supply (% of GDP)) -0.0026* -0.0017 0.00 OQ -0.0001 -0.0024  -0.0065**
(0.0014)  (0.0025) f% ' (0.0017)  (0.0018)  (0.0025)
A(Trade (% of GDP)) -0.0016*  -0.0014 -0.0014 -0.0011
(0.0009)  (0.0010) *0012) (0.0011)
A(External debt stock (% of GDP)) 0.0004 fb 0.0007 0.0009
(0.0013) (0.0008)  (0.0011)
Constant 0.5278* . 0.7712*%% 0.2644%** 1.1320%** (.9499%**
(0.2733)  (0~0853)  (0.3403) (0.0834) (0.3204) (0.3713)
Loé-run Estimates
Investment climate 0.0861¢% 7 0:1367*** 0.0430%** (,0738*** 0.0195%** 0.0112%*
(0&8 (0.0370)  (0.0076) (0.0195) (0.0039) (0.0055)
Institutional quality . wkE 3 4756% %% -2.5964%**% -4, 7171*** -0.7007** -0.8964***

N0.2491)  (1.1031)  (0.4198) (1.5966) (0.2883)  (0.3291)
Investment climate X Institutional quafqb 0.0607%%% 0.1293*%* 0.0436*** 0.0675%** 0.0168%** 0.0167***

(0.0092) (0.0380) (0.0072) (0.0201) (0.0045) (0.0057)
GDP growth rate ° ’& 0.0667*** 0.0235*%** -0.0009
\ (0.0200)  (0.0071) (0.0037)
Broad money supply (% ofGD 0.0009 -0.0007 -0.0003  0.0084** 0.0109*** (.0293%**
rb (0.0011)  (0.0053)  (0.0015) (0.0035) (0.0022) (0.0026)
Trade (% of GDP Q -0.0043*** -0.0138%* -0.0117*** -0.0009
(0.0011)  (0.0055) (0.0022) (0.0020)
External debt stock (% of GDP) 0.000034  -0.0018 -0.0043***-0.0038***
(0.0002)  (0.0013) (0.0011) (0.0008)
Log Likelihood -489.37 -541.97 -51990  -509.14  -502.27 -441.68
Hausman Test (Prob.) 3.06(0.682) 4.01(0.743) 3.76(0.701) 3.07(0.862) 6.10(0.391) 3.63(0.711)
Country 15 15 15 15 15 15
Observations 296 296 296 296 296 296

Note: Standard errors in parentheses; *** p<0.01, ** p<0.05, * p<0.10.
Source: Author’s computation (2024).
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The short- and long-run estimates for agricultural output per worker in ECOWAS countries, as
presented in Table 4.22d, highlight significant impacts of the investment climate, institutional
quality, and their interactions on agricultural productivity. The coefficient for the short-run effect of
monetary freedom on agricultural output per worker is statistically significant at the 10% level. Its
estimate suggests that an increase in monetary freedom has a small negative impact on_ agricultural
output per worker in the short run. Similarly, trade freedom’s short-run effect is Qﬁ nt at the
10% level. This implies that higher trade freedom may lead to a minor short- decrease in
agricultural output per worker. Meanwhile, the effect of govemme@e rity is insignificant,
indicating no discernible short-run impact. This points to the %1 nature of the effects of

Qt, investment freedom does not

government reforms on productivity. With an insignificant ¢

appear to influence agricultural output per worker in e&mn. This is due to the lag in realizing

the benefits of policies aimed at enhancing investm eedom in the agricultural sector.
The interactive term of business freedom institutional quality is significant. This suggests that

while business freedom itself migl%gc?\signiﬁcantly impact agricultural output per worker, its
interaction with institutional @k} plays a critical role. A negative coefficient indicates that in
contexts with higher in Qnal quality, the short-run marginal benefits of business freedom
diminish, potentia@ conflicts or inefficiencies in implementation. However, the interaction
terms for pro rights, government integrity, monetary freedom, trade freedom, and investment
freedom\&institutional quality are also insignificant, suggesting limited short-term synergies
between these specific components of the investment climate and institutional quality in driving

agricultural productivity.

The table also shows the long-run estimates as it reveals the significant relationships between

components of the investment climate, institutional quality, and their interaction in influencing
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agricultural output per worker. Each proxy for the investment climate (property rights, government
integrity, business freedom, monetary freedom, trade freedom, and investment freedom) shows a
positive and significant long-run coefficient. For example, the coefficients of property rights
(0.0861) and government integrity (0.1367) indicate that stronger property rights and government
integrity are associated with improved agricultural productivity. Similarly, business freedom
(0.0430), monetary freedom (0.0738), trade freedom (0.0195), and investment Q%’ (0.0112)
contribute significantly to long-term agricultural output per worker, suggesting that a favourable
business environment and stable monetary policies provide a conduciv@n&work for agricultural
productivity. Institutional quality consistently exhibits significant négative coefficients across all
models. These findings suggest that, independently, instiquality acts as a constraining
factor for agricultural output per worker. This mi t@e to the rigidity or inefficiencies in

institutional structures that fail to translate Eotébl benefits from reforms into measurable

productivity gains.
QA

The interaction terms between inve%ég climate and institutional quality are uniformly positive

and significant, demonstratin&e synergistic effects of these two factors. For instance, the

interaction term for prﬁ?ﬂghts and institutional quality (0.0607) highlights that enhanced

[
institutional fram@

Similarly, thcients for business freedom (0.0436) and monetary freedom (0.0675) indicate
O

plify the positive impact of property rights on agricultural output.

that wh&%itutional quality is high, the benefits of business and monetary freedom are more
pronounced. Likewise, the parameters for government integrity (0.1293), trade freedom (0.0168)
and investment freedom (0.0167) indicate that when institutional quality is high, the benefits of

government, trade, and investment freedom are more pronounced.
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In the short run, several variables significantly affect agricultural output per worker. The growth
rate of GDP demonstrates positive and significant coefficients in models 2, 3, and 4, suggesting that
short-term economic growth positively impacts agricultural productivity. Similarly, broad money
supply (% of GDP) shows a significant negative effect in model, indicating that an increased money
supply might initially disrupt productivity, potentially due to inflationary pressures or resource
misallocation. Trade (% of GDP) is also significant but negatively affects a Q%l output,
reflecting transitional challenges such as exposure to global competition. Conyversely, the external
debt stock (% of GDP) and other components of trade and mo@y policies are mostly
insignificant, implying limited short-term influence on agricultural productivity. In the long run,
GDP growth rate maintains a significant positive effect in m band 3, with coefficients such as
0.0667, indicating that sustained economic growth b icultural output per worker over time.
Broad money supply becomes a crucial posi 1ve’;§r in models 4, 5, and 6, highlighting its
importance in long-term agricultural finan \and investments. Trade (% of GDP), however,
exhibits consistent negative long-run e@ suggesting that while trade liberalization can introduce
competition, it might not alw%@nhance agricultural productivity without complementary

\Y

domestic policies. Extern stock shows a significant negative effect in models 4 and 5,

indicating that higld@dens can detract from long-term agricultural efficiency.
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4.7  Discussion of Findings

Concerning the first objective, it analyses the empirical estimates of institutional quality’s impact
on various investment climate metrics within ECOWAS countries. The finding reveals the positive
and significant influence of institutional quality on business freedom and monetary freedom,
highlighting the short run benefits of robust institutions. This suggests that strong institutional
frameworks create an environment that is conducive to business operations by red &%ucertainty,
enforcing contracts, and maintaining monetary stability. The short-run eff ctsticate that as
institutions improve, businesses benefit from a more predictable and se@erating environment,
which is crucial for fostering entrepreneurship and attracting i e@t However, the short-run
analysis also shows that institutional quality does not have @1 cant immediate impact on other
critical aspects of the investment climate, such as %Qy rights, government integrity, trade
freedom, and investment freedom. This finding s@ ts that these areas require more time and

specific, targeted reforms to fully realize the benéfits of improved institutional quality.

In the long run, the analysis reveals %gier and more significant impact of institutional quality on
the investment climate, parti;@r in enhancing property rights, government integrity, trade
freedom, and investmen }Qlom. These findings suggest that over time, stronger institutions
contribute to a m@ and transparent environment, which is essential for building investor
confidence cilitating economic activities. The positive impact on property rights and
govemtﬁ&ltegrity indicates that institutional reforms lead to better protection of assets and
reduced corruption, which are crucial for long-term economic growth and stability. The findings
aligned with a study that highlighted the significance of governance dynamics, particularly in

relation to private investment, where strong institutions such as regulatory quality and corruption

control were shown to have a direct impact on fostering a favorable investment climate across
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African nations!. This finding is consistent with the long-run results in ECOWAS, where
improvements in institutional quality, such as enhanced property rights and government integrity,
were found to positively influence key investment climate metrics. Similarly, studies have
demonstrated that robust institutional frameworks, including the rule of law and regulatory quality,
contribute to economic stability and growth, aligning with the ECOWAS results Kwing that

X

However, the long-run negative impact of institutional quality on business freedém and monetary

institutional quality enhances trade and investment freedom in the long term?>.

freedom is particularly noteworthy. This finding likely reflects thening of regulatory
frameworks, and the implementation of stricter controls aimec@nalntaining economic stability
and compliance. While these measures are essential for ensuri@nacroeconomic stability, they may
also introduce constraints that limit the flexibility of %{ibsses and financial markets. The negative
impact of institutional quality on business fé\@ and monetary freedom in the long run, as
observed in ECOWAS, reflect the ﬁnd@ of three scholars, who noted that while strong
institutions can control inflation andégg\ain stability, they also introduce constraints that limit the

flexibility of businesses and ﬁ@ markets®,

The analysis of inveﬂ;&climate factors on agricultural performance in ECOWAS countries was
analyzed in th se(qu objective. In the short run, the positive influence of property rights and
govemmen@grity on agricultural output highlights the critical role that secure land tenure and
transpare\nlgovernance play in encouraging investment in agriculture. This aligns with the findings
of past studies that highlight how improved governance and secure property rights are crucial in
enhancing agricultural productivity by ensuring that farmers have the necessary legal protections
and governmental support to invest in and improve their land>%. Specifically, in West Africa, where

agricultural development is often hindered by weak institutions and insecure property rights, the
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enhancement of these factors is essential for promoting agricultural output. However, the negative
impact of trade freedom on agricultural output in the short run, due to increased competition from
imports, is consistent with the findings of a study on Ethiopian agricultural exports’. Their study
shows how liberalizing trade can expose local producers to global competition, which may
undermine domestic agricultural production in the short term. This outcome is particularly relevant
in ECOWAS, where local farmers often lack the competitiveness to stand against Q%imported
goods, leading to a potential decline in agricultural output when trade barrigrs reduced. The
findings that agricultural employment is negatively affected by busines@%&tary, and investment
freedom echo the concerns raised by past study regarding the shi t&rds more capital-intensive
agricultural practices®. As noted in the study on South a\@ east Asia, the reallocation of
resources from labor-intensive agriculture to more ¢ iwb%nsive sectors can reduce employment
opportunities in agriculture. This is especially signif@ in ECOWAS, where agriculture is a major

NQ

source of employment, and such shifts ca h\aVe profound socio-economic impacts, potentially
[ ]

exacerbating unemployment, and pov@ rural areas. Government integrity and trade freedom in

the short run, have a negative a&%niﬁcant effect on agricultural output per worker. However,

property right, business f@ monetary freedom, and investment freedom have no significant

impact on shoﬂ-tet@mral output per worker.

In the long analysis shows that the impacts of investment climate factors become more
comple)?& negative effects of property rights, government integrity, business freedom, and
monetary freedom on agricultural output and employment can be interpreted in the context of the
findings conducted in Iran’. Their study in Iran revealed that while investment in agriculture can
drive growth, the broader economic and regulatory environment must be managed carefully to

avoid unintended consequences, such as the diversion of resources away from agriculture or the
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imposition of burdensome regulations that hinder productivity. On the other hand, the consistent
positive impact of trade freedom on agricultural output and exports supports the conclusions drawn
by a study using the IMPACT framework!'®. Their study emphasizes the benefits of trade
liberalization for boosting agricultural productivity and reducing food insecurity, particularly in
regions vulnerable to climate-related challenges. This finding is crucial for ECOWAS, where trade
liberalization could help integrate the region's agricultural sector into global marketSyproviding new
opportunities for growth and development. Investment freedom’s positive effect“on agricultural
exports further aligns with past work, who found that FDI signiﬁcanth@%s agricultural exports
in Arab nations'!. In the long run, government integrity, trade freedom, and investment freedom

have significant and positive effect on agricultural output pe .

For the third objective, the study examines the %{lb?sof institutional quality’s impact on
agricultural performance in ECOWAS couﬁ\@’Qn the short run, the negative impact of
institutional quality on agricultural emplo&\t in ECOWAS is consistent with the findings of a
study, who observed that instituti%f?n\provements lead to a shift from informal to formal
agricultural practices, reducim:Q‘&Aeneed for manual labor and causing short-term employment
declines'?. This suggest&g institutions in ECOWAS become more robust, similar dynamics are

at play, with the @

informal sectpbsn the other hand, it negates the findings of past studies that strong institutions

tion of agriculture leading to reduced labor demand, particularly in

should \l&ically enhance agricultural performance by improving governance and reducing

t'314, However, in the long run, the

corruption, which are expected to boost productivity and outpu
findings in ECOWAS reveal a significant negative impact on both agricultural output and

employment. This contradiction is due to the specific characteristics of ECOWAS countries, where

the formalization and modernization of agriculture, driven by institutional improvements, lead to
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capital-intensive practices that reduce reliance on labor and limit agricultural activities, as indicated
by the significant declines in output and employment. Interestingly, the positive impact of
institutional quality on agricultural exports in ECOWAS mirrors the findings of a study, who noted
that improved institutional frameworks enhance export performance by creating stable and
predictable environments conducive to international trade!®. This suggests that while institutional
quality may pose challenges for domestic agricultural production and employm *sengthens
the sector’s ability to compete in global markets, thus boosting exports. @ge statistically
significant positive impact of institutional quality on agricultural outpu@orker in the long run
suggests that stable and effective institutions are critical for u@d productivity growth in
ECOWAS. In the short run, the lack of significance indicat Q

stitutional reforms require time

to yield tangible benefits, as structural changes often %kp@er to permeate the agricultural sector.

As regards the last objective, the study @Qtes if institutions act as ameliorating or
deteriorating factor in the nexus betwe@zestment climates and agriculture performance in
ECOWAS. In the context of agric%cpoutput growth, institutions act as both ameliorating and
deteriorating factors. When in@%g with property rights, business freedom, trade freedom, and
investment freedom, institutienal quality amplifies the positive effects of these aspects of the
investment clima{%&ﬁgsting that strong institutions foster an environment conducive to
agricultural . For instance, in Ghana, land reforms and improved property rights have been
shown %\&ﬁively impact agricultural productivity, especially in cocoa farming, as farmers gain
more confidence in long-term investments in their land'®!”. Similarly, Cote d'Tvoire has seen
significant agricultural output improvements due to reforms that enhance business freedom and
trade facilitation'8, However, the deteriorating effect of institutional quality when interacting with

monetary freedom highlights challenges posed by tight financial conditions, which can constrain
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agricultural investment. This is particularly relevant for Nigeria, where efforts to control inflation
through monetary tightening have had mixed effects on agricultural investment and productivity,

sometimes limiting growth in the sector!®.

For agricultural employment, institutions generally play an ameliorating role by enhancing the
positive impact of a favorable investment climate. The positive and significant inte%)n effects
with property rights, government integrity, business freedom, monetary freedom,@%de freedom
suggest that institutional improvements lead to better employment out%&( agriculture. For
example, in Senegal, the implementation of the Plan Senegal nt, which focuses on
improving governance and business conditions, has led to i@sed agricultural employment,
particularly in the rice and horticulture sectors®. Howex@the negative interaction between
institutional quality and investment freedom highlig%%risk of resource reallocation away from
labor-intensive sectors like agriculture toward ’Qpital-intensive industries. This trend has been
observed in Nigeria and Ghana, where d@ed investment freedom has often led to a focus on

sectors like oil and mining, reducing&‘amhasis on agricultural employment?!-?2,

Q

Concerning agricultural %@\mstitutions act as an ameliorating factor in the relationship
between investment_climate and agricultural exports, particularly when interacting with property
rights, govern er&wtegrity, and investment freedom in the short run. This suggests that
institutiona@rovements can enhance export performance by providing a stable and predictable
environ&ﬂ for agricultural producers. For instance, Ghana’s cocoa exports have benefited from
strong institutional frameworks that support property rights and reduce corruption, leading to better
market access and export performance?. However, in the long run, institutions can act as a
deteriorating factor, particularly when interacting with property rights, business freedom, monetary

freedom, trade freedom, and investment freedom. This negative impact may stem from the
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additional regulatory burdens and formalization associated with institutional improvements, which
can hinder agricultural exports. For example, in Nigeria, while there have been efforts to improve
institutional quality, the agricultural export sector still faces significant challenges due to complex

regulations and inefficient trade policies, limiting its growth potential®*.

As to agricultural output per worker, the results reveal that the interaction betweeg&stitutional
quality and investment climate is pivotal in enhancing agricultural productivity, @Qespecially in
the long run effects. The significant positive coefficients for interaction tg%s ikC property rights,
business freedom, and monetary freedom underscore that improx@in institutional quality
magnify the benefits of these components of the investment clir@ driving agricultural output per
worker. However, the short-run negative coefficient for th@eraction of business freedom and
institutional quality suggests that implementation c%{éges or transitional inefficiencies hinder
short-term benefits. This divergence implies@%ile institutional quality and the investment
climate are critical to agricultural produc@ their combined effects depend on effective policy

N\
implementation and the removal of s@cftaal bottlenecks, particularly in the short term.
N
S
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Chapter Five
Conclusion

In this chapter, the summary of findings is presented in the first section. Afterward, the concluding

remarks and recommendation are presented in the second and third sections. The last two sections

R

This study was motivated by the deteriorating levels of investment climate, Qst);utional settings,

accordingly are contributions to knowledge, and suggestions for further studies.

5.1 Summary of Findings

and agricultural performance in ECOWAS, with the primary ob'e@ f investigating how
institutions influence the relationship between the investment cli te% agricultural performance,
as outlined in the first chapter. The analysis focused ree key indices of agricultural
performance (such as agricultural output growth, e l@n, and exports), alongside six critical
investment climate variables: property right %mment integrity, monetary freedom, trade
freedom, business freedom, and investment ébm. By examining these diverse indices, the study
.
offers unique and distinctive insights@;ared to existing research. The empirical findings and
discussions are based on the® @%eters estimated through the pooled mean group (PMGQG)

N\

methodology, utilizing datasets®spanning 23 years from 2000 to 2022. This section presents a
summary of the fi ﬂ@nd explores their economic implications, drawing from the empirical
results and rob@ess checks conducted in the previous chapter. The summary of findings is as

e

follows

In the first objective, the empirical analysis of the impact of institutional quality on various
investment climate metrics within ECOWAS countries reveals both short-run and long-run
dynamics. In the short run, institutional quality positively and significantly influences business

freedom and monetary freedom, indicating that robust institutions create an environment conducive
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to business operations and monetary stability. However, institutional quality does not have a
significant immediate impact on property rights, government integrity, trade freedom, and
investment freedom, suggesting that these aspects of the investment climate require more time and
targeted reforms to respond to improvements in institutional quality. In the long run, the impact of
institutional quality is positive and significant across the metrics of investment climate except
business and monetary freedom. The results show that improvements in in Q&l quality
significantly enhance property rights, government integrity, trade freedom, and\inv¢stment freedom.
This suggests that stronger institutions lead to a more secure an@n parent environment,
promoting investor confidence and facilitating economic acti 'ies.%%)wever, the analysis also
reveals that while institutional quality improves many of the investment climate, it
negatively impacts business freedom and monetary, fi %ﬂ in the long run, likely due to the

introduction of stricter regulations and controls ‘@igitd at maintaining economic stability and

compliance N
pl . @

In the context of the second object%cae analysis of investment climate factors on agricultural
performance in ECOWAS c@s reveals significant short-run and long-run impacts across
agricultural output, empl t, and exports. In the short run, improvements in property rights and
government integn@t ely influence agricultural output, while trade freedom has a negative
impact due t%@ased competition from imports. Agricultural employment is negatively affected
by busi?r\s/sQ{nonetary, and investment freedom, which lead to a reallocation of labour to more
profitable sectors and reduce the need for labour-intensive agricultural practices. Conversely, trade
freedom positively impacts agricultural employment by expanding trade-related activities. In the
long run, the impact of investment climate factors is more complex. Property rights, government

integrity, business freedom, and monetary freedom generally have negative effects on agricultural
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output and employment, likely due to shifts in resource allocation away from agriculture and the
effects of regulatory changes. However, trade freedom consistently shows a positive impact on
agricultural output and exports, underscoring the benefits of trade liberalization in boosting the
agricultural sector. Investment freedom has a positive effect on agricultural exports, suggesting that
when capital flows freely, it supports export-oriented agricultural activities. Government integrity
and trade freedom in the short run, have a negative and significant effect on agric Q&utput per
worker. However, property right, business freedom, monetary freedom, an@ment freedom

have no significant impact on short-term agricultural output per @k . In the long run,

government integrity, trade freedom, and investment freedom @ ignificant and positive effect

on agricultural output per labour. Q

For the third objective, the analysis of instituti%muality and its impact on agricultural
performance in ECOWAS countries reveals sig}\@ and varied effects across different aspects of
the sector. In the short run, improvem in institutional quality, characterized by enhanced
governance and reduced corruption, %Ee%signiﬁcant negative impact on agricultural employment,
leading to a decline in labour @d, particularly in informal agricultural practices. This suggests
that as the sector become Q formalized and efficient; the need for labour decreases, resulting in
short-term job IOSQ.SI% ver, in the short run, institutional quality does not significantly affect
agricultural or exports, indicating that immediate changes in governance do not directly
translatN&productiVity or export growth. In the long run, institutional quality has a significant
negative impact on both agricultural output and employment. This outcome highlights the
challenges associated with the formalization and modernization of the agricultural sector, where
increased efficiency and capital-intensive practices reduce reliance on labour and limit the extent of

agricultural activities. Despite these challenges, institutional quality positively impacts agricultural
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exports, suggesting that better governance and institutional frameworks enhance the sector’s ability
to compete in global markets. Strong institutions create a stable and predictable environment,
fostering the development of export-oriented agriculture and improving the international
competitiveness of ECOWAS countries. Institutional quality plays a vital role in driving

agricultural output per worker in the long run, although its short-run effects are not sig&an‘t.

Regarding the last objective, it reported the role of institutional quality in the re@hip between
investment climate and agricultural performance in ECOWAS. In the %t&d, the interaction
between institutional quality and investment climate does not signi @r influence agricultural
output growth or employment, indicating that their combine@%take time to materialize.
However, in the long run, strong institutional quality enha@the positive effects of favourable
investment climate factors (such as property rig@ usiness freedom, trade freedom, and
investment freedom) on agricultural output gr@%ﬂs suggests that robust institutions create an
environment that supports and amplifies ’\K. enefits of an improved investment climate, driving
substantial agricultural growth over@\&bOn the other hand, the interaction between institutional
quality and monetary freedo@h%ws a negative impact, highlighting potential constraints on

agricultural investment d &ghter financial conditions in the context of institutional reforms.

.

N

For agricultura er&l}ment, the short-run analysis shows no significant impact from changes in
either the Q@ment climate or institutional quality, underscoring the importance of sustained
reforms%/long—term development. In the long run, the investment climate generally promotes
agricultural employment, except when it comes to investment freedom, which tends to shift
resources away from labour-intensive agriculture to more capital-intensive sectors. While
institutional quality generally reduces agricultural employment due to the shift toward more capital-

intensive practices, the positive interaction effects with the investment climate suggest that
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coordinated improvements in both areas can enhance agricultural employment. However, the
negative interaction between institutional quality and investment freedom suggests a tension
between capital-intensive growth and the labour demands of traditional agricultural practices,

potentially reducing employment in the agricultural sector.

Regarding agricultural exports, the interaction between institutional quality and Vari%lspects of
the investment climate has a significant impact on export performance. In the n, positive
interactions under property rights, government integrity, and investment }Q&-f reinforce export
performance, indicating that the benefits of improved institutiona ty are amplified by a
favourable investment climate. However, in the long run, r@ interaction terms, except for
government integrity, show a negative impact on agricul‘u@exports. This suggests that while

institutional improvements are essential, they impos%%ftlonal regulatory burdens on producers,

complicating their ability to capitalize on a favg\\@vestment climate for export growth.

The findings indicate that the interplay@ institutional quality and the investment climate is
crucial for improving agricultu.ra@t per worker, while it exhibits variations in its short-term
and long-term impacts. T%@nﬁal positive link for interaction terms such as property rights,
company freedom, .a@)netary flexibility indicate that enhancements in institutional quality
amplify the ad anggvs of these elements of the investment climate, hence boosting agricultural
output per %@r. The short-run negative coefficient for the relationship between business freedom
and ins%‘onal quality indicates that implementation issues or transitional inefficiencies may
obstruct immediate advantages. This disparity indicates that although institutional quality and the
investment climate are essential for agricultural output, their combined impacts rely on efficient

policy execution and the alleviation of structural impediments, especially in the short run.
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5.2 Conclusion

The study examines the role of institutions in the investment climate-agricultural performance
nexus in ECOWAS within the period of 2000 to 2022. First, the study concludes that institutional
quality is a critical determinant of the investment climate in ECOWAS countries, with both positive
and negative effects depending on the specific metric and time horizon. In the short run, stronger
institutions enhance business and monetary freedom, contributing to a more fav évestmen‘[
environment. In the long run, the benefits of institutional quality extend {to protection of
property rights, enhancement of government integrity, and promoti@ ade and investment
freedom. However, the tightening of regulatory frameworks and_monetary controls associated with

improved institutional quality constrain business and moneta@e om, highlighting the need for a

balanced approach in institutional reforms. SOQ

Second, the findings indicate that while impr B@e"@in property rights, government integrity, and
trade freedom are crucial for enhancin@lin aspects of agricultural performance, they also
present challenges that need to b@&cra'ully managed. Strengthening institutional quality and
liberalizing trade can signiﬁ@ boost agricultural exports and productivity in ECOWAS
countries, but these bene &y come at the cost of reduced agricultural employment and output if
not accompaniedQ.ysc\pr ortive policies. The results highlight the importance of balancing
economic an%étutional reforms with targeted interventions that sustain agricultural productivity

and em&&n‘[, ensuring that the agricultural sector remains competitive and inclusive.

Third, the findings underscore the dual nature of institutional quality’s impact on agriculture in
ECOWAS countries. While improvements in governance and institutional frameworks are essential
for long-term economic stability and export growth, they also pose challenges for agricultural

output and employment. The formalization of the sector leads to a decrease in labour demand and
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productivity, highlighting the need for balanced policies that address both the efficiency gains from
better institutions and the social implications of reduced agricultural activities. To sustain and
enhance the agricultural sector, it is crucial to implement strategies that mitigate the negative effects

on employment and output while leveraging the positive impact on exports.

Lastly, the analysis of institutional quality’s role in the relationship between investmeg%mate and
agricultural performance in ECOWAS countries reveals that, in the short r@e interaction
between these factors does not significantly impact agricultural output Q / employment, or
exports. However, in the long run, strong institutional quality ampl e positive effects of a
favorable investment climate on agricultural output growth@ also leads to challenges in
agricultural employment due to shifts toward more capite@ensive practices. For agricultural
exports, while improved institutional quality and in%{bn‘[ climate can enhance performance in
the short term, their long-term interaction intr@egulatory burdens that hinder export growth.
Finally, the findings emphasize that insﬁa&v‘ll quality and an amplifying investment climate are

interdependent drivers of agricultu@@ductivity, with long-term synergies outweighing short-

term challenges A
N
S
O
\¥
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5.3

Recommendations

To ensure enhanced agricultural output growth, employment, exports, and output per worker in

ECOWAS, the following policy measures are recommended to sustain both the investment climate

and institutional quality:

1l

1il.

The study recommends that ECOWAS governments pursue institutional ref%s such as

\J
Land reforms, governance reforms that balance the need for stronger rei frameworks

and monetary controls with the preservation of business and mone& dom. This would
be achieved by implementing flexible policies that protect y rights and enhance

government integrity while avoiding overly restrictive res that could stifle economic

activity. QQ

Furthermore, policymakers should focus on erm strategies that strengthen institutional

quality around regulatory framework, @govemance, and rule of law across all sectors,
[ ]

particularly in trade and invest@ty hile ensuring that reforms do not unintentionally

constrain business op.er@ By adopting a measured approach to institutional

improvements, go@m\lts would foster a more conducive investment climate that

promotes sus.t@)utput growth, employment, and exports in the agricultural sector.

To miti@t e negative effects of increased business, monetary, and investment freedom on
qg/@wal employment, the study suggests implementing policies that support labour-
intensive agricultural practices and provide retraining programs for agricultural workers.
Such measures should include subsidies for smallholder farmers and incentives for

employing rural labour, thereby sustaining employment levels while enhancing productivity.
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1v.

vi.

The governments of the region should promote inclusive trade policies that protect domestic
agricultural producers from excessive competition by implementing safeguard measures,
such as temporary tariffs or quotas, targeted support programs for domestic farmers, trade
defense mechanisms, and adjustments to import policies. Additionally, investing in trade-
related infrastructure, like logistics and transportation networks, help domes&noducers

S

The study recommends that ECOWAS governments implement poliCies‘thét support labour-

compete more effectively in global markets.

intensive agricultural practices, ensuring that the formalizati%@ sector does not lead to
significant job losses. This can be achieved through inc@es for smallholder farmers and
promoting subsistence farming, where farmers rely c@eir own labor to produce food for
their families, and certain specialty crops wh%’é‘nd-picking and processing are essential.
Additionally, the study suggests thal@%akers develop targeted strategies to boost
agricultural output alongside thes&ive impacts of improved institutional quality on
exports. This includes mea%é?\to increase efficiency in agricultural practices while
safeguarding the liveli@f those dependent on agriculture, thereby achieving a balanced
approach to sector, growth and stability.

Also, ECO ’\;governments should focus on designing institutional reforms that support
botl@cultural output growth and employment by promoting policies that balance capital-
intéfisive practices with the needs of the labour force. This reform will include shifting to
individual land use, promoting farm restructuring, strengthening research and extension
services and implementing overall economic reforms supported by democratic institutions.
In addition, policymakers should carefully manage the regulatory environment to avoid

long-term burdens that could hinder agricultural export growth. This includes streamlining

275



5.4

regulations and providing support to exporters to navigate institutional improvements

without facing excessive compliance costs, thereby sustaining export performance.

Contribution to Knowledge

This study makes several key contributions to the existing literature on investment climate,

institutions, and agricultural performance: \

1.

1l

iii.

1v.

The study advances the literature by creating a comprehensive ind@ agricultural
performance that integrates all four indicators. This approach&fgﬁla more holistic
understanding of agricultural performance (consisting Iture output growth,

employment, exports, and output per worker), which o been jointly considered in

existing research. QQ
@ onceptual framework that elucidates the
®

interrelationships among investment @ie, institutions, and agricultural performance,

This study addresses this gap by developi

unlike previous research. .’\\'
&

Another novel contributi e literature is that this study innovates by disaggregating the
investment climate\@Qspeciﬁc factors (property rights, government integrity, monetary
freedom, t @bm, business freedom, and investment freedom), and examines their

distinct @acts on agricultural performance

O

T‘h@, udy offers a more focused contribution by specifically estimating the role of
institutions in the relationship between investment climate and agricultural performance
within ECOWAS countries which provides new insights into the investment-agricultural

performance nexus
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5.5 Suggestions for Further Studies

The limitations in the scope of data encountered in this study have influenced the interpretation and
generalization of the empirical findings. Despite these limitations, the study offers valuable insights
and provides guidance for policymakers. Future research could clarify the evidence p,%nted here
by employing other non-linear estimation approaches, such as an asymmetric @Qﬂ test, which
could further enhance the reliability of the findings for policy formulation. &

In addition, there is a need for more comprehensive and up-to-date lection on this subject,
which should be an area of focus for future research. The e@%analysis in this study has
primarily relied on cross-sectional data at a relatively hi h@l of aggregation, which limits the
ability to conduct in-depth analyses of country-spe@lssues, such as unique macroeconomic
structures that may be crucial for greater clari@recision in empirical studies. To supplement
the findings of this study, further researohs@;d involve detailed, country-specific analyses using a
unified analytical approach. More%cq\isaggregated estimates of panel regression models are
required to determine the co@on of individual components of institutions and investment

climate indices to agricult performance, providing a more granular understanding of these
relationships. < ’\\'
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Appendix

Table 1.1: Average of key agricultural and institutional metrics within 2000-2022

Agriculture,  Agriculture, Employment in

forestry, and  forestry, and  agriculture (% Average
fishing, value fishing, value of total ~ Governanc

Agricultural Agriculture,
raw materials forestry, and

Regions exports (% of fishing, valuc added  added per worker employment) index for

merchandise added (% of 19 tant 2015 deled ILO 2022

exports) GDP) (annual %  (constan (mo ele
growth) USS$) estimate)

Arab World 0.19 6.45 1.97 5406.85 22.&« -0.69
European Union 1.50 1.76 0.40 18915.04 -
Latin America & Caribbean 2.22 5.25 2.49 5329.59 -0.10
Middle East & North Africa 0.23 5.66 2.49 6380.17 @3 -0.51
North America 2.83 1.12 1.52 83184.31 Q/l.77 1.20
OECD members 1.63 1.54 0.96 20033.3 & 5.72 1.22
Sub-Saharan Africa 3.75 16.32 4.01 123 IQ 56.64 -0.72
ECOWAS 12.69 28.32 3.90 1 51.70 -0.85

Source: Author’s computation based on data from World Development Indic@()ﬂﬂ)
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Appendix I: Data of Investment Climate, Institutional Quality, and Agricultural Performance

c¢_id Country Year agpfl agpf2 agpf3 agpf4 prt gint bfr mfr tfr ifr inst gdpg bm inf topn exdt
1 Benin 2000 23.5412 51.842 69.6668 1129 50 30 70 756 59 50 -0.36002 5.8577%.1893 4.1654  47.3482 40.1509
1 Benin 2001 25.0482 51.0373 59.5881 1205.7 30 30 70 812 61 50 -0.36002 5.33Q 9978  3.9843  48.2572 40.4938
1 Benin 2002 253827 50.5743 56.0039 1217.77 30 30 55 783 61 50 -0.55161 @" 14.641 2.48916 43.7684 38.8223
1 Benin 2003 24.454 49.7889 74.1668 1216.25 30 30 55 778 61 50 -0.54837 33.44358 16.788 1.48724 41.6162 27.939
1 Benin 2004 26.5208 49.4368 72.4137 1277.24 30 30 55 79 57 50 -0.54 4.42968 14.0338 0.873891 39.903 26.2963
1 Benin 2005 26.6894 48.9908 64.3252 1262.78 30 30 55 81.1 54 30 -0.67649 "1.71316 1546 536452 39.0959 23.7836
1 Benin 2006 26.6318 48.424 42.8978 1325.82 30 32 48 83.1 59.6 30 30 3.94374 18.5348 3.78218 39.7747 9.42608
1 Benin 2007 26.9711 47.4588 47.8813 1390.54 30 29 485 824 64.6 -0v5097 598635 20.711 1.29807 49.1138 11.116
1 Benin 2008 26.8262 46.5137 38.3899 1400.41 30 25 48.1 775 65.2 -0.52444 4.89658 23.2666 7.9473  47.7754 10.2101
1 Benin 2009 26.979 45.8003 31.4117 1478.98 30 27 438 79.6 67.4 -0.56975 2.31929 23.9524 0.896072 44.7026 13.6555
1 Benin 2010 25.8411 45.1386 26.7384 1438.27 30 31 423 746 SQ 60 -0.58875 2.11406 25.5234 220784 51.4309 16.8375
1 Benin 2011 25.797 43.6134 39.7155 1480.09 30 29 43 78 %8 60  -0.55436 2.96375 26.1382 2.70424 47217 17.4606
1 Benin 2012 25.769 41.5818 48.5027 1605.33 30 28 429 59.3 60 -0.59125 4.81122 24.8832 6.74468 50.7367 15.1082
1 Benin 2013 252754 39.2901 49.1352 1766.36 30 30 4@. 59.3 70 -0.56019 7.19143  26.862 0.428889 59.2002 16.0462
1 Benin 2014 25.6185 37.2346 452336 198536 30 29.5 1 %754 60 70 -0.56547 6.35768 29.9654 -0.54876 65.2683 15.4375
1 Benin 2015 26.3921 35965 49.7994 2048 30 3 ’\% 799 584 70 -0.58151 1.77815 30.9848 0.218786 56.7563 19.2158
1 Benin 2016 27.7536 34.4543 50.0336 2312.28 30 51.3 822 588 75 -0.57099 3.33967 29.8321 -0.79405 58.9869 19.2703
1 Benin 2017 28.489 32.4868 54.4213 2607.55 3 @\.3 519 854 68.7 80 -0.58951 5.67156 28.631 1.76941 61.4766 22.2807
1 Benin 2018 28.0648 30.6131 56.4464 2933 ’ S 302 60.7 84.7 556 80 -0.50897 6.69726 27.9318 0.644804 61.7952 25.4475
1 Benin 2019 26.8758 29.4476 64.5573 3096% 2 281 624 864 61.8 70 -0.46772 6.86569 27.8216 -0.70503 63.6813 27.5118
1 Benin 2020 27.1092 28.874 64.6438 310584 413 29.6 58 843 494 60 037257 3.84879 30.5466 3.02272 44.8332 34.2453
1 Benin 2021 28.5289 28.1495 74.8808 97 425 323 546 83.7 604 50 -0.34659 7.15545 32.7282 1.73354 48.0549 38.9991
1 Benin 2022 26.8964 28.1495 76.8@;} .65 443 403 477 804 o614 50 -0.34659 6.25324 33.4263 1.35078 50.9335 38.9991
2 Burkina Faso 2000 24914 85.2821 1 400.417 50 10 55 76.6 55 70  -0.38698 1.88847 18.629 -0.30421 35.1229 48.7864
2 Burkina Faso 2001 26.9204 84.6333 64 425923 30 10 55 84.6 61 70 -0.38698 6.61341 16.284 5.00743 31.6582 47.6988
2 Burkina Faso 2002 26.3724 84 026% 1.466 415553 30 30 55 894 61 70 -0.41595 4.35296 14.6848 2.17569 31.3125 43.6037
2 Burkina Faso 2003 25.961 83.)9} 72.4527 446.685 30 30 55 788 61 70  -0.47683 7.80249 22.6947 2.03457 30.3682 37.5118
2 Burkina Faso 2004 23.3814 82.4153 75.4446 421.046 30 30 55 797 648 50 -0.42738 4.47845 20.76 -0.40023 35.4809 35.9675
2 Burkina Faso 2005 26.7709 81.539  74.716 469.322 30 30 55 804 62.6 50 -0.41577 8.66187 17.9642 6.41504 34.1722 33.0687
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c¢_id Country Year agpfl agpf2 agpf3  agpf4 prt gint bfr mfr tfr ifr inst gdpg bm inf topn exdt
2 Burkina Faso 2006 25.229 80.6062 74.716 471.132 30 30 392 859 622 50 -0.48511 6.25316 18.7748 233311 35.1065 17.5059
2 Burkina Faso 2007 21.8395 80.099 54.3458 439.752 30 34 438 768 67.2 40 -0.45204 4.1113%:.9953 -0.23063  33.7797 25.8555
2 Burkina Faso 2008 27.3143 79.961 33.4509 505.028 30 32 50.7 788 66.6 40 -0.35259 5.79@ 8827 10.6598 35.3853 28.3527
2 Burkina Faso 2009 23.2048 79.578 25.5723 449.246 30 29 587 837 704 40 -0.32687 2.961956% 24.4506 2.60818 40.296 39.8141
2 Burkina Faso 2010 24.1434 79.1534 16.6146 508.897 30 35 60 73 713 50 -0.33685 \8.44628 25.6262 -0.76423 49.0732 48.9407
2 Burkina Faso 2011 23.0436 78.6882 11.2206 492.57 30 36 615 76.8 762 55 6.62256  25.7565 2.75977 57.4973 51.5251
2 Burkina Faso 2012 23.756 78.1804 13.2682 528.671 30 31 62.8 814 725 55 6.45267 264212 3.81815 61.2386 60.7241
2 Burkina Faso 2013 23.6411 77.5865 18.8383 557.633 30 30 612 80.6 725 55 5.79258 28.2873 0.533738 64.0359 68.3591
2 Burkina Faso 2014 23.6938 77.2311 17.849 577.053 30 313 60.7 78.8 67.8 R 432685 30.2894 -0.25809 58.8236 77.211
2 Burkina Faso 2015 22.6465 76.7874 13.5185 546.475 25 38 49.6 80 68.2 -0.4627 392123 355971 0.724839 59.0892 111.552
2 Burkina Faso 2016 21.7147 76.2326 16.9946 555.988 30 38 463 849 68.2 -0.40454 595798 36.5626 0.441041 57.8932 83.5804
2 Burkina Faso 2017 20.5856 75.5937 12.6878 541.797 382 31.7 464 84.6 @ 70 -0.39486 6.20349 41.1011 1.483  59.2688 94.0402
2 Burkina Faso 2018 20.9975 75.1405 9.82395 574.192 42.1 31.8 51.5 &4. ) 65 -0.38807 6.60457 42.1282 1.95594 60.5956 69.0244
2 Burkina Faso 2019 18.3761 74.3768 10.8698 558.522 49.1 36.6 51.6 652 65 -0.45096 5.68812 42.7938 -3.23339 58.6642 59.7449
2 Burkina Faso 2020 18.3981 73.8144 6.03079 550.341 469 34.1 4 4 61.8 65 -0.42111 1.93032 46.2997 1.88444 58.6642 58.5489
2 Burkina Faso 2021 17.4607 73.2673 9.00846 493.306 45.1 34.5 8747 6l 65 -0.42278 6.90634 51.0282 3.65353 58.6642 55.0103
2 BurkinaFaso 2022 204 732673 9.00846 504.683 47 4f. 75.6 6l 65 -0.42278 1.4793 48.5325 14.2902 58.6642 55.0103
3 Cabo Verde 2000 12.8718 26.2966 0.031904 1656.86 70 gﬂ) 55 70.1 45 70 0.255721 14.2849 64.3693 -2.47746 87.5206 60.8757
3 Cabo Verde 2001 11.4158 25.3678 0.031904 1512.74 é() 70 71.2 394 70 0.255721 2.23165 65.6969 3.34996 92.1637 62.0581
3 Cabo Verde 2002 10.3515 24.3363 0.000396 1469.6 ‘% 30 70 872 46.8 70 0.058327 5.25089 71.5559 1.88453 101.09  63.983
3 Cabo Verde 2003 10.1437 23.4736 5.90213 %QO 30 85 81.1 584 50 0.042474 4.17626 71.0956 1.18817 98.7684 55.2141
3 Cabo Verde 2004 9.86347 223817 5.90213 161 50 30 85 864 38 50 -0.03225 10.1971 76.1677 -1.89082 101.567 51.2268
3 Cabo Verde 2005 9.00119 21.3845 ig% 50 30 8 871 23 50  0.09089 6.91246 83.9927 0.418892 104.344 50.8869
3 Cabo Verde 2006 8.31871 20.4254 9 70 30 557 893 36.2 50 0.290083 7.98375 87.7357 5.36908 117.817 49.314
3 Cabo Verde 2007 6.09469 19.3449 & 216036 70 30 557 88.1 412 50 0372069 15.1707 71.1488 4.411 94.2062 39.1613
3 Cabo Verde 2008 5.31578 18.5496 21542 70 40 553 787 412 60 0313363 7.03901 68.945 6.77444 90.9664 35.9389
3 Cabo Verde 2009 6.02632 18 52@42841 248581 170 49 571 769 654 60 0321646 -1.50359 71.0322 0.991103 80.461 43.4284
3 Cabo Verde 2010 5.82909 17%&} 0 2407.48 65 51 633 745 655 60 0.273255 1.83642 73.0436 2.07866 85.5484 55.5949
3 CaboVerde 2011 5.39925 17.2301 0.000467 2468.22 65 51 64.8 79.2 67.6 60 0377554 3.92472 71.5421 4.47388 90.5564 58.0792
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c¢_id Country Year agpfl agpf2 agpf3  agpf4 prt gint bfr mfr tfr ifr inst gdpg bm inf topn exdt
3 Cabo Verde 2012 5.79089 16.8963 0.032785 2825.59 65 51 59 80.5 669 65 0368164 1.08365 74.7308 2.5404 90.6499 74.8894
3 Cabo Verde 2013 5.82359 16.5133 0.022695 2942.28 70 55 589 78 669 65 0.332341 0.63213%.5744 1.50654 86.1699 83.5817
3 Cabo Verde 2014 5.73507 16.1176 0.000224 307338 70 549 63.8 79.1 69.6 70 0.357228 0.696@ 1222 -0.23878 91.3039  87.7445
3 Cabo Verde 2015 6.40829 15.7616 0.004892 3486.69 75 58 61.8 81 69.6 70 0.39888 90.2355 0.131188 94.0085 100.809
3 CaboVerde 2016 6.31352 14.726 0.004892 3924.63 75 57 613 845 682 70 0.279572 @ 1 92213 -1.40782 953781 96.7676
3 Cabo Verde 2017 5.37534 13.6167 0.000018 3653.47 42.6 41.8 655 86.7 682 75 0.329 4.55131 92.7339 0.784415 100.052 104.754
3 Cabo Verde 2018 4.52277 11.8383 0.000018 3814.77 42.1 428 64.6 835 682 80 3.70696 89.1468  1.257 105.868 92.0673
3 Cabo Verde 2019 3.82677 10.6046 0.000092 4035.68 44.1 43.7 652 84.1 682 80 N 6404 7.63608 89.1964 1.10667 103.251 93.8927
3 Cabo Verde 2020 4.69955 11.2903 0.000428 4817.62 47.5 46.1 585 83.1 68.2 0.430159 -19.3028 113.653 0.605796 77.8104 124.58
3 Cabo Verde 2021 4.52835 10.9782 0.000428 442547 44.5 487 60.6 833 68 m.425275 6.81118 109.187 1.86215 76.9679 108.498
3 Cabo Verde 2022 3.6884 10.9782 0.000428 3709.89 66.1 60.9 59.8 84.4 66 Q 0.425275 17.7142 92.2228 1.86215 95.4987 108.498
4 Coted'lvoire 2000 16.1952 50.7022 13.8374 30 31 55 768 50 -0.8967 -0.26579 13.9828 2.53078 54.964 123.828
4 Coted'lvoire 2001 17.2771 50.7793 11.0916 30 26 55 8 50  -0.8967 -2.15401 13.9806 4.36153 53.1141 117.136
4 Coted'lvoire 2002 18.7373 50.8477 8.34473 30 27 55 61 50 -0.87308 -2.73053 17.8359 3.07726 55.9019 107.838
4 Coted'Ivoire 2003 20.776 51.0414 9.05922 30 . 61 50 -1.06195 -4.72587 13.1091 3.29681 53.2601 89.5264
4 Coted'Ivoire 2004 16.64 50.4825 9.00625 30 784 658 50 -1.2429 3.18504 14.0168 1.45799 58.1183 89.1088
4 Coted'lvoire 2005 16.0652 50.1231 8.2492 30 ’& 784 o6l 50 -1.27235 0.996066 13.6877 3.88583 62.8209 73.0604
4 Coted'Ivoire 2006 159448 49.7517 7.99778 30 % 464 809 63.6 50 -1.18897 2.81558 14.8636 2.46719 63.6904 79.7593
4 Coted'Ivoire 2007 15.5787 49.3812 8.83268 3 éQ 48.1 78.6 63.6 40 -1.16593 1.10143 18.8465 1.89201 61.4309 73.5409
4 Cote dlvoire 2008 16.1855 48.8571 8.66887 2084.39 21 473 80.7 598 40 -1.18429 4.78267 18.4376 6.30853 61.9406 55.3661
4 Coted'Ivoire 2009 15.2496 48.2325 5.54739 ZO%Q 21 458 79.1 704 40 -1.11609 3.60332 21.3065 1.0195 66.6729 63.5577
4 Coted'Ivoire 2010 17.4889 47.5707 9.47653 190 30 20 437 76 643 35 -1.15707 6.84805 23.3989 1.22646 67.4729 48.7732
4 Coted'lvoire 2011 18.4867 47.4459 12.755l ﬁﬁ 30 21 433 802 722 35 -1.09462 -537045 259681 4.91243 64.7159 52.368
4 Coted'lvoire 2012 16.3752 46.3299 10. 7%3/ 20 22 427 817 703 35 -0.95478 7.62041 25.4037 1.30451 70.3011 36.8085
4 Coted'lvoire 2013 15.3429 45.1702 1996.47 25 22 433 778 703 40 -0.83656 10.7602 24.8226 2.58117 58.3527 33.003
4 Coted'Ivoire 2014 15.2418 44. 2788 2277.05 30 221 551 80.6 71.4 50 -0.62241  9.372  24.8195 0.448682 53.6804 20.457
4 Coted'Ivoire 2015 18.362 ioi;b 4667 2304.6 35 27 654 75 714 55 -0.58261 7.19495 26.1101 1.2515 52.7129 25.4149
4 Coted'Ivoire 2016 17.8637 7.60237 2327.67 30 32 622 735 71.8 70 -0.57445 7.17276 27.3749 0.723178 47.5656 24.4354
4 Coted'Ivoire 2017 17.3143 41.8913 9.05191 2656.38 42.6 343 62.1 732 723 75 -0.58349 7.41076 28.1221 0.685881 48.6625 26.8703
4 Coted'lvoire 2018 18.2263 43.9544 9.48366 2720.03 39.4 36.5 62.1 73.6 73.7 75 -0.489  4.84315 29.9133 0.359409 46.0375 29.0232
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4 Coted'Ivoire 2019 17.4971 45.9449 10.4983 235534 409 381 61 742 736 75 -0.48622 6.51829 30.688 -1.10686 44.5275 34.807
4 Coted'Ivoire 2020 19.0941 45.5665 11.162 2363.85 485 255 623 757 694 75 -0.50643 1.7376%.9775 242501 41.1095 42.217
4 Coted'lvoire 2021 17.4665 45.0374 11.162 2480.06 428 27 608 747 73.8 75 -0.44099 7Q 8921 4.09195 45.1243 43.9782
4 Coted'Ivoire 2022 16.7154 45.0374 11.162 251939 454 338 61 713 73.6 75 -0.44099 38.6461 5.27617 52.3357 43.9782
5 Gambia, The 2000 24.5323 53.9087 1.32388 1205.22 50 10 55 772 594 30 -0.36678 5 19.8005 0.84497 56.3598 65.1186
5 Gambia, The 2001 25.4256 53.4405 3.58261 12858 50 10 55 739 574 50 -0.36 5.8 21.953 44926 46.9293 75.3613
5 Gambia, The 2002 24.1249 54.228 1.4139 1026.22 50 10 55 819 656 50 . -3.25  27.8065 8.60913  59.643 107.058
5 Gambia, The 2003 26.7483 53.8509 10.8818 1205.97 50 10 55 781 554 50 083 6.87 32.8986 17.0329 68.8588 138.564
5 Gambia, The 2004 31.5026 53.3173 1.65223 1268.34 50 10 55 734 562 -0150572 7.05 19.3787 14.2067 49.9343 72.2099
5 Gambia, The 2005 32.0906 54.0325 1.65089 1196.84 30 25 55 665 59.6 -0.62236 -2.35173 20.5957 4.83862 50.0187 65.8283
5 Gambia, The 2006 25.6002 53.6309 2.72799 979.392 30 28 594 66 59.6 -0.57859 -0.55558 25.8918 2.0565 503745 68.931
5 Gambia, The 2007 23.5662 53.1088 3.63949 922344 30 27 594 68.1 Q\ 50  -0.5358  3.04325 25.6959 5.36913 44.2938 55.096
5 Gambia, The 2008 29.7757 53.0412 1.68235 1180.74 30 25 575 73. ’bﬁ 50 -0.60061 6.25591 27.8833 4.44366 39.0891 25.4576
5 Gambia, The 2009 31.7342 52.4495 0.195135 1330.08 30 23 599 59.6 50 -0.55811 6.66572 28.7203 4.56151 41.7774 37.3132
5 Gambia, The 2010 35.1932 52.104 0.114525 1460.47 25 19 58@. 60.6 55 -0.59653 5.90834 30.2488 5.04968 41.0125 35.8958
5 Gambia, The 2011 27.2024 52.7697 2.37509 1025.98 30 29 8714 604 55 -0.52464 -8.13044 35.0122 4.79588 42.6397 37.3688
5 Gambia, The 2012 27.3936 52.1991 6.62737 1075.35 30 3’2’\\'% 71 60.5 60 -0.52161 5.24157 343647 4.25432 47.7007 40.4656
5 Gambia, The 2013 26.2221 51.8133 0.800657 1015.13 30 gﬂ) 595 71.1 605 65 -0.61824 2.87277 36.1417 5.69913 45.4619 42.7669
5 Gambia, The 2014 22.4588 51.9305 46.4517 851.166 3 @\.7 574 713 65 65 -0.65226 -1.40738 37.979 5948  58.2579 45.9882
5 Gambia, The 2015 22.2089 51.7723 17.0305 858.635 ’ 28 557 708 65 65 -0.7622  4.05807 6.80845 529375 43.0252
5 Gambia, The 2016 21.8614 51.8768 12.0541 82%Q 29 534 647 65 65 -0.77434 1.94336 7.22879 46.0214 38.5312
5 Gambia, The 2017 21.0019 50.8619 15.0308 767. 39.1 382 528 638 65 75 -0.57242 4.82261 38.284 8.03419 53.3191 47.0615
5 Gambia, The 2018 19.8716 49.6068 0.24674 77\?183 344 36.8 542 632 647 75 -0.57704 7.23489 39.4721 6.52097 63.1091 44.0726
5 Gambia, The 2019 20.004 48.7056 35.4 89%&. 35 399 412 54 624 61.6 65 -0.55435 6.22205 44.42  7.11568 53.2697 44.9439
5 Gambia, The 2020 21.244  49.03 0.324 831.915 439 392 535 633 646 65 -0.56909 0.591487 52.9394 593128 47.5004 51.0788
5 Gambia, The 2021 22.4187 48.5219 07 916.548 41.8 352 56 632 666 65 -0.56394 4.26549 573144 7.37035 42.0928 52.9739
5 Gambia, The 2022 22.5503 48521 214007 924.812 47.6 38.1 50.5 64.1 63.8 65 -0.56394 492373 53.6005 11.5131 35.3377 52.9739
6 Ghana 2000 35.2715 53.%6} 6.48889 50 33 55 71 61 50 0.003616 3.7 28.1662 40.2409 116.048 139.439
6 Ghana 2001 352418 53.56  5.25249 50 33 55 659 56 50 0.003616 4 31.4453 41.5095 110.046 131.769
6 Ghana 2002 35.1484 53.9247 5.25249 50 35 55 558 556 50 -0.22909 4.5 34.1082 9.36093 97.4892 126.56
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6 Ghana 2003 36.5454 54.2499 6.37765 50 34 70 558 62.6 50 -0.22015 52 31.0459 29773 97.2871 111.163
6 Ghana 2004 37.9524 54.5206 3.36806 50 39 70 61.6 656 50 -0.28562 5.6 {%7226 18.0427 99.6703 83.3764
6 Ghana 2005 37.453 54.6734 5.178 50 33 70 588 66 50 -0.22551 S.Q 2.11 15.439  98.1715 69.1079
6 Ghana 2006 28.3331 54.8965 2.7609 1401.6 50 36 50 645 554 50 -0.01007 . 22.7693 11.6792 64.5191 18.2146
6 Ghana 2007 27.2941 51.8922 5.80608 142298 50 40 549 70.1 63 50 0.012682 @2 25.7168 10.7343 653543 17.4103
6 Ghana 2008 29.4081 48.6171 4.93166 1593.87 50 33 534 68 63 50 -0.07 9.1498  27.4615 16.4946 69.5142 16.5201
6 Ghana 2009 30.9934 453977 237896 179137 50 37 567 69.6 63 50 4.84449 28247 19.2469 71.5947 25.4685
6 Ghana 2010 28.0387 41.9954 2.58336 1995.44 50 39 56.8 659 653 65 4 7.89971 29.6192 10.7334 753778 26.4195
6 Ghana 2011 23.6637 429755 3.64626 1908.64 50 39 634 633 67.8 -0001087 14.0471 30.549 8.72846 86.2955 27.3171
6 Ghana 2012 22.1312 44.2058 1.65998 1834.93 50 41 629 669 67.8 -0.02597 9.29279 30.3617 11.1863  93.168  30.613
6 Ghana 2013 20.3698 453795 2.49813 1838.99 50 39 615 64.8 67.8 -0.00436 7.31252 21.9528 11.6662 60.7593  26.387
6 Ghana 2014 19.5838 40.4218 2.15979 2088.14 50 404 62.6 65.8 Q 70 -0.12262 2.85624 23.6425 15.4896 63.8366 34.3583
6 Ghana 2015 19.9827 35.1776 1.66541 2463.66 50 46 625 69. @8 65 -0.10656 2.12076 25.6703 17.15  76.5213 41.9017
6 Ghana 2016 20.8443 38.7121 4.98355 2207.68 50 48 615 65 60 -0.15417 3.37347 26.2808 17.4546  67.877 39.5155
6 Ghana 2017 19.5617 42.0184 1.57962 2061.99 51.6 35.5 5%@1. 65.1 70 -0.10873 8.12889 254883 123719 70.5484 39.2109
6 Ghana 2018 18.1366 41.0319 1.38141 215231 489 329 S5%63.7 651 70 -0.11872 6.20008 25.1274 7.80876 67.9585 36.6813
6 Ghana 2019 17.3232 40.2156  1.104 2249.28 49.1 33.&% 663 634 70 -0.12129 6.50777 263917 7.14364 76.8248 41.3287
6 Ghana 2020 18.8538 399963  1.104 2363.05 52.5 gg 584 689 638 70 -0.10996 0.513942 30.8173 9.88729 38.5169 45.0305
6 Ghana 2021 19.7088 39.4932 1.104 2514.1 49 3629 717 624 70 -0.13421 535648 29.5799 997109 5843  47.8356
6 Ghana 2022 187818 39.4932  1.104 256873 454 609 708 63 70 -0.13421 3.23971 29.4369 31.2559 52.5505 47.8356
7 Guinea 2000 20.9818 71.3391 2.43758 423.%Q 30 55 771 71 50 -1.03513 2.50306 11.6813 53.4817 105.218
7 Guinea 2001 21.7407 70.7685 0.173142 448. 30 30 55 76.6 702 50 -1.03513 3.65835 12.4981 58.5969 106.188
7 Guinea 2002 21.6316 70.4504 0.62747 016 30 25 55 744 28 50 -0.9802 5.16461 14.1621 55.4482 108.463
7 Guinea 2003 20.78  68.851 0.62@ 53 30 25 55 799 19 50 -0.94398 1.2486 16.0699 51.1421 99.1861
7 Guinea 2004 233142 68.6972 1& 493.627 30 25 55 825 522 30 -1.02702 2.34012 18.3897 50.4422 95.5265
7 Guinea 2005 22.2811 68.3922 09 498.436 30 25 55 752 572 30 -1.14797 2.99727 18.6901 31.3733 69.8967 115.966
7 Guinea 2006 15.5846 68 486% 38345 508.62 30 25 438 704 478 30 -1.23886 1.1896 17.8969 34.6953 69.3863 75.5822
7 Guinea 2007 16.8197 67% 1.36304 514.001 30 30 409 575 59.6 30 -1.29565 6.81747 12.9342 18.1756  71.121 53.1517
7 Guinea 2008 1598 67.1507 3.34043 529.622 30 19 459 543 59.6 40 -1.27339 4.13302 14.732 23.0656 64.1842 46.5353
7 Guinea 2009 163606 67.2238 3.34043 488.839 20 19 452 574 596 40 -1.20477 -1.12264 17.3686 4.68439 69.8154 49.3536
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7 Guinea 2010 17.4849 66.7123 3.34043 577.872 20 16 437 574 60 40 -1.2238 4.81336 26.4414 15.0503 73.5466 47.8923
7 Guinea 2011 16.0697 65.7013 3.34043 611.221 20 18 408 703 612 40 -1.18188 5.61211%;.1582 21.3169 859547 48.249
7 Guinea 2012 16.8317 65.0059 3.34043 632.374 20 20 385 67.1 612 45 -1.18473 5.91@ 8563 15.2263 86.6743 17.8545
7 Guinea 2013 17.5453 64.2554 1.55683 670.334 20 21 46.1 628 612 45 -1.158 24569 21.8121 11.8876 80.4264 21.0955
7 Guinea 2014 17.5238 63.7244 190186 687.33 20 19.2 51.8 64.1 61.2 50 -1.18705 §3.69655 23.3998 6.15051 76.772 21.7118
7 Guinea 2015 18.4782 629222 2.03969 737.328 15 24 516 667 612 40 3.82591 24.8648 11.7801 72.4427 23.6064
7 Guinea 2016 17.5899 61.7643 1.75798 766.238 20 25 514 692 612 45 10.8206 23.9664 8.17268 111.839 26.3169
7 Guinea 2017 20.5285 61.0538 1.75798 898973 15.6 27.5 558 71.1 612 50 10.3 23.0186 891436 101.252 23.304
7 Guinea 2018 2294 60.2945 1.75798 944.632 324 269 54.1 71.8 61.2 : 6.35849 22.2025 9.82762 88.9841 22.6645
7 Guinea 2019 26.4273 59.5987 1.75798 1089.71 34.7 255 54.6 664 63.2 -0.93515 5.61691 23.7124 9.47001 78.4153 23.5114
7 Guinea 2020 26.1379 59.7626 1.75798 1076.42 38.7 16.1 554 70.6 604 -1.0061  4.92027 26.5086 10.6016 115.037 32.3731
7 Guinea 2021 273199 59.1877 1.75798 1137.62 323 22 47.1 705 @ 50 -1.00165 3.9 24.8653 12.5973 105.803 33.6083
7 Guinea 2022 273199 59.1877 1.75798 115526 214 25.6 454 69. %4 50 -1.00165 4.7 10.493  107.478 33.6083
8 Guinea-Bissau 2000 41.7287 60.8965 1119.89 10 10 40 294 30 -1.06193 5.42699 24.8672 8.63632 54.8734 265.383
8 Guinea-Bissau 2001 37.508 60.1455 1133.17 10 9 648 30 -1.06193 2.18891 19.7396 3.34812 48.0176 240.527
8 Guinea-Bissau 2002 41.832  61.202 1100.7 10 74.6 6l 30 -1.02342 -0.98518 24.6228 3.30012 41.1844 239.824
8 Guinea-Bissau 2003 42.3459 61.1605 1.1043 1124.47 10 % 772 6l 50 -1.09826 0.56851 10.9372 -3.50259 43.2716 229.069
8 Guinea-Bissau 2004 41.9917 60.7242 0.10568 1119.51 10 77.7 564 50 -1.25216 2.7614 153203 0.883303 44.8451 214.233
8 Guinea-Bissau 2005 44.3583 60.3424 0.214107 1279.55 1 éo 40 83 564 50 -1.23119 4.2661 16.4641 3.3292 413184 178.194
8 Guinea-Bissau 2006 42.2604 59.7793 0.214107 1259.57 10 272 89 578 50 -1.11579 230936 17.1776 1.95474 40.4492 179.008
8 Guinea-Bissau 2007 43.1757 59.4174 0.214107 123 10 272 80.7 578 40 -1.19258 3.26296 20.1764 4.61744 54.1418 157.963
8 Guinea-Bissau 2008 46.6677 59.543 0.214107 1 8 20 10 248 757 568 30 -1.21705 3.20357 22.5492 10.4601 52.642 129.103
8 Guinea-Bissau 2009 43.9999 58.722 021410 20 22 242 735 668 30 -1.20273 3.36897 239813 -1.6514 54.0719 138.097
8 Guinea-Bissau 2010 45.088 58.2824 0.21 10?\ 20 19 234 67 582 30 -1.17319 4.61097 26.6158 2.51785 50.1304 129.6
8 Guinea-Bissau 2011 45.0225 57.0162 1417.58 20 19 255 722 63.6 30 -1.17748 8.08478 31.4253 5.0461 56.621 25.2868
8 Guinea-Bissau 2012 46.8925 57.7428 07 1370.75 20 21 405 759 653 35 -1.33923 -1.71268 30.5091 2.13055 41.173 27.9513
8 Guinea-Bissau 2013 44.1356 56992 2214107 1410.51 20 22 413 727 653 35 -1.42489 3.2559 31.3149 1.20713 44.0804 28.4321
8 Guinea-Bissau 2014 41.1323 56%{} 0.214107 127149 20 202 405 744 o614 30 -1.43807 0.964561 46.2134 -1.50924 51.593 30.1814
8 Guinea-Bissau 2015 46.7881 56.4862 0.214107 1319.71 20 19 395 775 654 30 -1.40517 6.13408 49.404 1.47672 59.7815 36.8698
8 Guinea-Bissau 2016 46.3484 55.5448 0.214107 1382.76 20 19 367 785 594 30 -1.50141 6.26281 47.913 1.50312 57.8122 32.0566
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8 Guinea-Bissau 2017 49.1578 5521 0.214107 1408.76 33.8 28.7 46.7 777 652 30 -1.50876 591918 43.9022 1.69111 60.847 36.935
8 Guinea-Bissau 2018 30.7237 51.8791 0.214107 1391.34 31.1 273 478 774 652 30 -1.38367 1.2837%.6775 0.381325 56.0181 40.8469
8 Guinea-Bissau 2019 30.3966 51.0249 0.214107 1446 32.6 253 359 78.1 55.6 30 -1.39245 4.Q 3853 0.2466  55.3726 47.0551
8 Guinea-Bissau 2020 30.8632 50.927 0.214107 1466.68 413 148 39.1 827 49 30 -1.35922 48.4444 1.14001 43.6358 62.9545
8 Guinea-Bissau 2021 30.8632 50.3384 0.214107 1499.8 39.5 20.2 379 86.7 558 30 -1.35507 b 53.119 2.24249 43.6358 67.7678
8 Guinea-Bissau 2022 30.8632 50.3384 0.214107 1552.34 29.1 159 315 834 558 30 -1.35 3.50005 49.0221 9.39384 43.6358 67.7678
9 Liberia 2000 76.0745 50.682 1.80968 1011.12 . 7.05417 70.31339 367.108
9 Liberia 2001 76.5336 51.5857 1.6824 1036.78 064 2.92027 6.45712 65.39155 405.066
9 Liberia 2002 79.0424 51.2444 1.6867 997.646 -145057 3.76302 5.21006 14.1596 73.13628 431.582
9 Liberia 2003 72.2404 54.1093 1.68917 675.342 0—1.43629 -30.1451 7.35163 10.3303 71.92067 610.452
9 Liberia 2004 65.0474 53.1704 1.64142 577.273 Q -1.54294  2.61985 9.66068 7.82909 290.4993 528.6
9 Liberia 2005 66.0327 51.9336 1.55491 578.744 Q -1.38472 528121 11.7717 10.8344 270.3636 497.93
9 Liberia 2006 63.818 50.7651  1.506 579.335 b’b -1.04388 8.04391 13.2211 7.34145 277.1386 433.484
9 Liberia 2007 65.5982 49.6652 1.51514 602.511 fb -0.91828 9.53528 13.4399 11.3919 311.3541 309.974
9 Liberia 2008 65.1746 48.9319 1.39874 649.361 @ -1.10147  7.14569 14.7209 17.4894 179.121 201.789
9 Liberia 2009 58.0357 48.4201 137512 1230.34 25 21 2%70.1 538 30 -1.00217 5.30054 18.0591 7.42764 110.2117 113.976
9 Liberia 2010 44.8 473061 1.55711 126398 25 Z’& 654 538 20 -0.96254 6.09983 20.5225 7.28993 111.7738 23.0315
9 Liberia 2011 443005 46.0022 1.67825 1282.8 30 51.8 69.5 53.8 20 -0.98532 8.20077 22.2528 8.48817 116.2676 19.7277
9 Liberia 2012 46.7127 44356 1.57302 1293.09 3 3 559 71.8 538 20 -0.92813 7.99381 19.5362 6.83179 122.1665 19.2578
9 Liberia 2013 39.53  42.6072 1.51995 1352.03 32 565 72 614 20 -0.97412 8.68729 21.0523 7.57731 130.9931 18.4573
9 Liberia 2014 36.4991 42.0647 1.45739 13% 33.8 623 729 64.1 40 -0.95227 0.701393 19.0869 9.86111 136.9687 23.5589
9 Liberia 2015 34.4038 41.3415 1.47137 1329 25 38 60.1 727 744 40 -0.93215 -0.01857 20.7403 7.7487 126.0177 28.4158
9 Liberia 2016 359187 41.6494 1.48007 1‘%.56 25 37 551 71 728 45 -0.98248 -1.55496 18.0935 8.83425 121.6764 30.4846
9 Liberia 2017 35.9426 40.6169 1.45@ 45 33.6 314 531 71.8 60.1 50 -0.98263 245516 20.064 12.4196 122.9899 36.2107
9 Liberia 2018 35.4967 40.1958 1432 142899 282 32 53.1 714 728 55 -1.03031 1.15758 20.4788 23.5635 120.3431 38.7699
9 Liberia 2019 36.4372 40.7148 185093 1397.08 26.7 242 50.6 689 60.1 55 -1.06248 -2.4673 19.5527 23.5635 127.4523 42.7115
9 Liberia 2020 41.052 41{8 136344 1418.12 31.1 238 482 62.1 60.6 55 -1.08927 -2.98249 21.8644 23.5635 123.1463 50.4652
9 Liberia 2021 36.9621 40.6 1.41038 1406.08 29.5 27 489 585 60.8 55 -1.04229 4.98671 23.5635 56.3805
9 Liberia 2022 36.1905 40.6454 1.28346 1470.06 32.2 25.1 34.8 61.7 60.8 55 -1.04229 4.80811 23.5635 56.3805
10 Mali 2000 32.9019 67.0329 36.0703 849.297 50 10 70 837 65 70 -0.62695 -0.06084 19.42 -0.67766 55.4226  101.7
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10 Mali 2001 32.8136 653014 13.8804 931.391 50 10 70 87.6 61 70 -0.62695 153762 193569 5.18701 60.2008 87.1571
10 Mali 2002 32.7142 65.1003 18.1152 872.617 50 10 70 86 61 70 -0.56637 3.1063 2.7874 5.03282 57.8293 75.6599
10 Mali 2003 29.8766 63.7357 34.8216 980.748 50 10 70 837 61 50 -0.50758 9.11904) 4793 -1.34673 58.6281 67.1706
10 Mali 2004 30.0155 63.9749 35.9355 930.426 50 10 70 815 662 50 -0.55073 25.1777 -3.09978 553116 62.0801
10 Mali 2005 323785 63.7416 24.4722 995.092 30 30 70 842 622 50 -0.48145 \0.53478 24.5682 6.39788 54.1253 52.6366
10 Mali 2006 29.7905 63.5076 16.6914 1018.7 30 32 353 812 63.8 50 -0.49 4.66219 24.6376 1.54353 60.9767 23.8952
10 Mali 2007 31.3529 65.0734 13.8318 987.549 30 29 381 784 68.6 50 3.49362 224841 1412  56.6497 23.3495
10 Mali 2008 32.9703 66.4336 10.6359 1040.92 30 28 421 799 68.6 50 477315 17.3938 9.17099  63.476 21.4148
10 Mali 2009 31.7357 67.9004 10.6359 1013.68 30 27 422 796 73 -0%6378 4.80632 22.543 2.46375 50.5192 22.475
10 Mali 2010 33.0168 68.9814 8.74666 1049.76 35 31 475 738 69.6 -0.61522 531394 23.8599 1.10893 57.9853 23.7465
10 Mali 2011 34.5586 70.2495 9.37879 967.342 30 28 512 776 732 -0.58876  3.21313 23.2687 2.95564 539136 23.1987
10 Mali 2012 38.1141 723422 15.775 1005.86 30 27 50.8 80.7 Q 50 -0.72676 -0.83674 259058 5.32313 59.1206 25.6248
10 Mali 2013 36.7528 73.4953 15.775 934.241 30 28 50.1 79. ’82 45  -0.73941 2.29507 27.2228 -0.60674 64.8177 27.1964
10 Mali 2014 37.4568 66.7015 15.775 1099.29 20 27.7 48 73.2 55 -0.77706 7.08468 26.5574 0.883815 60.6387 25.1908
10 Mali 2015 37.7233 62.2659 15.775 121472 25 28 47@. 73.2 60 -0.73874  6.1718 26.8393 1.45069 63.6396 29.2532
10 Mali 2016 37.4037 64.9027 10.0342 122494 25 32 3% 83 702 65 -0.76619 5.8523 27.7054 -1.79965 63.7633 28.1858
10 Mali 2017 37.4324 63.1261 7.85776 129531 36.7 34.&% 83 70.1 65 -0.74031 5.30546 26.927 1.75986 58.0684 29.1041
10 Mali 2018 37.6124 63.0029 13.3171 1347.53 31.9 % 52.8 819 687 65 -0.76883 4.74648 28.5064 0.299547 60.1448 27.8021
10 Mali 2019 37.3078 65.6699 11.9514 1328 33 7@&.6 53.8 81.6 69.8 65 -0.80386 4.75616 27.8623 -1.65827 63.6587 30.2035
10 Mali 2020 36.188 68.0618 11.9514 1217.78 .S$ 20.7 492 8l1.6 65 65 -0.88551 -1.23545 31.502 0.438089 66.9906 34.878
10 Mali 2021 35.6818 67.7325 11.9514 1173@%.5 23.6 465 837 64 65 -0.90347 3.05261 40.3445 3.9256 67.2099 34.7747
10 Mali 2022 364213 67.7325 11.9514 1161 34 283 442 828 64 65 -0.90347 3.68748 40.7292 3.9256  68.8282 34.7747
11 Niger 2000 36.5756 78.684  3.28358 88 30 10 55 721 48 30 -0.90807 -1.20848 6.559 2.90015 34.7128 73.6637
11 Niger 2001 40.1819 78.6617 3.4@. 78 30 10 55 874 61 30 -0.90807 7.26814 8.65316 4.00551 33.0137 63.7523
11 Niger 2002 41.3669 78.5869 3& 416.192 30 10 55 8l.6 61 30 -0.81587 4.91847 6.55624 2.62887 30.8344 63.2241
11 Niger 2003 41.1955 78.7214 92 425568 30 10 55 787 61 50 -0.70802 2.17061 9.29998 -1.61441 33.3828 60.466
11 Niger 2004 37.3717 78 807% 169803 383.078 30 10 55 79.1 586 50 -0.74884 0.363802 10.05 0.262544 36.9641 49.487
11 Niger 2005 39.2805 78.4 431161 423.64 30 10 55 883 568 50 -0.66262 7.33187 9.03432 7.7975 383477 42.1241
11 Niger 2006 39.7451 78.187 4.54841 451.123 30 22 288 879 576 50 -0.70899 5.93105 9.38447 0.040486 36.5314 15.0561
11 Niger 2007 37.0945 78.0804 3.98485 454.963 30 24 384 80.6 624 50 -0.68395 3.14272 12.4276 0.053959 35.5028 17.9747
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c¢_id Country Year agpfl agpf2 agpf3  agpf4 prt gint bfr mfr tfr ifr inst gdpg bm inf topn exdt
11 Niger 2008 38.775 77.7856 2.97604 509.368 30 23 362 86 644 50 -0.65351 7.73141 11.4575 11.3051 39.7112 12.3262
11 Niger 2009 34.7848 77.6072 1.82992 445.555 30 26 369 895 704 50 -0.5838 1.9626%1?.0169 0.582907 49.5123 16.1011
11 Niger 2010 35.8214 77.1924 23591 495713 30 28 372 776 757 50 -0.60696 8.57Q 2058 0.804073 51.946 18.5157
11 Niger 2011 33.6468 77.0607 2.31789 463.615 30 29 369 80 718 55 -0.5707 14.2615 2.94239 50.2464 23.7263
11 Niger 2012 33.681 74.5476 2.93633 552.223 30 26 359 864 717 55 -0.65506 W10.5489 16.1357 0.45509 45.086 18.3017
11 Niger 2013 32.235 74.0483 1.56303 542.456 30 25 352 854 717 55 -0.65 531513 16.8764 229723 46.2952 18.6548
11 Niger 2014 33.429 73.4244 1.44767 581.136 30 26 352 883 656 55 6.64214 19.8483 -0.93029 45.7416 17.6429
11 Niger 2015 32.417 73.0475 1.46363 573.281 30 34 392 813 656 55 439265 19.4475 -0.57609 44.7274 21.9308
11 Niger 2016 35263 727329 1.0735 649.029 30 35 39.6 83 64.6 -0%67371 5.74089 19.6343 1.65389 36.4881 23.5217
11 Niger 2017 35.8169 72.4056 0.90821 661.566 33.8 35 39.1 833 664 -0.69949 5.00136 17.713  2.79637 39.5593 26.2911
11 Niger 2018 37.6617 71.87 0.601359 691.888 37.4 304 455 835 61.5 -0.65721  7.2108  15.8296 29676  38.1341 23.7998
11 Niger 2019 369149 71.3102 0.727896 693.592 37.2 34.1 563 76.7 @ 55  -0.64782 59414  17.122 -2.48979 37.7144 26.6951
11 Niger 2020 38.3769 71.1387 0.150468 726.816 45.6 33.4 554 74. ’52 55  -0.64773 3.55023 19.1664 2.89819 36.0619 34.7163
11 Niger 2021 36.481 70.716 0.406599 668.322 38.8 31.8 52.5 61 55 -0.57789 1.38713 20.116 3.83787 37.5111 32.817
11 Niger 2022 36.481 70.716 0.83261 863.09 374 325 39@1. 62.6 55 -0.57789 11.5 21.3701 4.22622 38.7637 32.817
12 Nigeria 2000 21.3572 49.2726 0.005946 1548.28 30 19 5 %735 45 70 -1.08287 5.01593 14.6696 6.93329 48.9956 52.9445
12 Nigeria 2001 24.4754 48.565 0.006176 1590.53 30 fé’\& 789 27 50 -1.08287 591768 15901 18.8736 49.6805 48.2576
12 Nigeria 2002 36.9651 47.9255 0.281333 2447.48 30 (2) 55 77.1 45 50 -1.29911 15.3292  13.527 12.8766 40.0352 40.302
12 Nigeria 2003 33.8271 46.8777 0.009263 2604.74 3 éo 55 654 45 50  -1.27057 73472 13.0266 14.0318 49.335 42.2765
12 Nigeria 2004 27.2305 45.5552 0.009263 2777.07 16 55 663 45 50 -1.26414 9.25056 11.7588 14.998  31.8959 35.2174
12 Nigeria 2005 26.0893 44.8723 0.009263 29% 14 55 662 534 30 -1.05732 6.43852 11.3005 17.8635 33.0595 17.8778
12 Nigeria 2006 24.735 44.1769 0.361642 3130: 30 16 50 658 512 30 -1.03038 6.05943 11.729 8.22522 42.5666 5.60002
12 Nigeria 2007 24.6626 43.5011 0.76228 .01 30 19 58.6 69.1 61.6 30 -1.01557 6.59113 19.2911 5.38801 39.3369 5.87189
12 Nigeria 2008 252798 42.8557 0.92869 ’\'0 46 30 22 529 738 634 30 -0.93752 6.76447 23.8119 11.5811 40.7968 5.08084
12 Nigeria 2009 26.7489 42.1673 1& 3679.03 30 22 551 779 61.8 30 -1.04075 8.03693 25.1442 12.5378 36.0587 6.88061
12 Nigeria 2010 23.8937 41.3431 #~l63181 3860.23 30 27 532 754 672 40 -1.03082 8.00566 21.3558 13.7401 43.3208 5.50267
12 Nigeria 2011 22.2347 40% 712951 39404 30 25 516 735 65 40 -1.0435 530792 22479 10.8261 53.278  5.491
12 Nigeria 2012 21.86 394 7.26834 4224.04 30 24 556 72 639 40 -1.01016 4.23006 24.9282 12.2242 44.5324 4.95082
12 Nigeria 2013 20.7586 38.2707 3.20508 4381.81 30 24 557 733 639 40 -1.00702 6.67134 25.448 8.49552 31.0489 5.06375
12 Nigeria 2014 19.9903 37.523 0.434799 4501.02 30 227 48 73.1 63.8 40 -1.09182 6.30972 22.6896 8.04741 30.8852 5.41766
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c¢_id Country Year agpfl agpf2 agpf3  agpf4 prt gint bfr mfr tfr ifr inst gdpg bm inf topn exdt
12 Nigeria 2015 20.6319 37.0064 0.309646 4580.74 30 25 483 704 63.8 40 -0.96907 2.65269 22.3668 9.00943 21.3327 6.83832
12 Nigeria 2016 20.9831 36.6759 0.16018 4642.83 30 27 487 715 648 40 -1.01854 —1.6168%:.3788 15.6968 20.7225 9.02075
12 Nigeria 2017 20.8466 36.2975 0.232204 4669.29 353 122 489 713 623 40 -0.96853 0.805Q 7814 16.5023  26.3476 12.5682
12 Nigeria 2018 21.2038 359185 0.133974 464836 38 144 493 669 655 45 -0.98241 25.3625 12.0951 33.0078 14.3065
12 Nigeria 2019 21.9063 35.519 0.114395 464589 36.5 20.5 512 65 624 45 -1.02793 \2.20843 23.9296 11.3964 34.0239 13.8519
12 Nigeria 2020 24.1433 35.7592 0.155382 465792 38.1 223 547 61.7 624 45 -1.00 -1.79425 252216 13.246  16.3522 16.9317
12 Nigeria 2021 23.3571 35.2051 0.264813 46134 36.8 235 60 68 684 45 - 3.64719 24.8862 16.9528 22.5765 17.9824
12 Nigeria 2022 23.6919 35.2051 0.264813 4540.77 22.1 22.7 412 67.5 68.6 45 1 3.25168 18.8472  22.5765 17.9824
13 Senegal 2000 16.4392 49.2818 1.74668 1431.19 50 33 55 774 65 -009378  3.88721 18.5017 0.731982 48.6801 61.6895
13 Senegal 2001 16.2524 48.4937 232972 144331 50 34 55 788 61 -0.09378 4.31085 15.148 29745 49.7206 57.5583
13 Senegal 2002 13.3808 46.9777 3.33403 1120.67 50 35 55 794 61 0.00504 0.068697 15.939  2.3373  53.1443 59.6555
13 Senegal 2003 15.4911 45.2907 3.44859 1355.07 50 29 55 804 Q 50 -0.2242  5.59395 20.2692 -0.052  50.8212 50.6997
13 Senegal 2004 14.2018 43.2949 27749 144236 50 31 55 80. % 50 -0.15674 4.64329 22.2624 0.514782 53.6592 39.456
13 Senegal 2005 15.1804 41.6457 2.10516 1648.7 50 32 55 68.2 50 -0.13538 4.31024 22.2803 1.71133 54.9032 35.3658
13 Senegal 2006 13.3952 39.8434 5.15485 1550.69 50 30 59@).4 66.6 50 -0.33271 2.33077 23.7554 2.11229 54.1362 16.6447
13 Senegal 2007 12.2459 393519 291533 143392 50 32 43829 71.6 50 -04123 282712 244766 5.8533 59.2713 18.5756
13 Senegal 2008 14.6866 39.1139 1.55414 1729.61 50 f& 814 71.6 50 -0.33578 3.70317 23.8672 7.3472 62.7618 16.9639
13 Senegal 2009 16.1077 38.861 0.996837 1957.76 50 gé) 65 765 712 40 -0.43399 2.7521 26.7484 -2.24802 52.3073 23.2913
13 Senegal 2010 159453 38.1884 1.33906 2054.41 4 4 63.1 752 69.7 35 -0.48804 3.39089 28.3707 1.22868 52.4579 29.1136
13 Senegal 2011 129471 373075 14349 174237 30 623 79.7 732 45 -0.42572 133409 28.9786 3.40323 57.5769  33.11
13 Senegal 2012 14.0977 36.1515 1.73307 192%Q 29 584 8l1.6 722 45 -0.28176  4.003  28.6514 1.41823 61.9753 40.9474
13 Senegal 2013 13.7249 34.8647 239024 198 40 29 567 79.6 722 55 -0.23163 2.41239 29.8713 0.710245 60.6268 43.9931
13 Senegal 2014 13.3688 32.9477 2.28555 40 295 475 818 732 60 -0.17166 6.22407 31.729 -1.09026 58.4425 55.4462
13 Senegal 2015 14.2726 31.2613 193&1./ 4586 40 41 546 83 74 60 -0.18547 6.36704 35.2898 0.135212 58.1103 60.5264
13 Senegal 2016 14.414 343121 1936.59 40 43 49.1 849 738 60 -0.19568 6.35607 37.3775 0.837285 54.1082 61.8393
13 Senegal 2017 14.982 28.1036 27743 44 421 508 8 73.1 60 -0.18949 7.40749 37.7934 1.31815 57.7053 69.8012
13 Senegal 2018 14.9875 22{‘;}% 82892 3409.56 413 42.6 515 847 667 60 -0.16861 6.20924 40.9628 0.460986 61.7898 84.3058
13 Senegal 2019 14.8963 229 1.07929 321829 47.8 403 533 782 72 60 -0.11493 4.61363 41.5089 1.76011 64.2363 84.442
13 Senegal 2020 16.1488 2259 137291 3552.07 524 40.6 504 79.7 654 60 -0.14846 1.34207 45.2872 2.54315 60.0469 97.4294
13 Senegal 2021 154687 21.6117 123142 3546.1 503 43.6 535 79 664 60 -0.13971 6.53967 48242 2.18032 69.1248 106.988
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c¢_id Country Year agpfl agpf2 agpf3  agpf4 prt gint bfr mfr tfr ifr inst gdpg bm inf topn exdt
13 Senegal 2022 15.7434 21.6117 1.23142 357051 58 47.8 579 76.1 658 60 -0.13971 4.15386 51.9216 9.69682 80.6477 106.988
14 Sierra Leone 2000 55.0142 69.2194 0.735356 1318.12 30 10 55 507 484 30 -1.30099 6.65273{6.3575 57.53  202.624
14 Sierra Leone 2001 45.791  69.65 0.735356 771.061 -1.30099 -6.34@ 3.375 35.9382 118.193
14 Sierra Leone 2002 46.8537 67.4319 0.788398 996.139 -1.27763 14.205 38.9169 115.132
14 Sierra Leone 2003 46.9023 66.6406 0.788398 1057.54 10 10 40 819 31.8 30 -1.15638 19.483063 13.986 46.4464 115.966
14 Sierra Leone 2004 49.1071 68.4618 0.788398 1052.09 10 10 40 86.6 43 30 -1.06 6.47885 13.9877 46.172 118.844
14 Sierra Leone 2005 50.1029 68.4632 0.788398 1118.88 10 22 40 81.7 532 30 4.3535 15.0743 47.548 111914
14 Sierra Leone 2006 50.9152 68.3636 0.788398 1185.6 10 23 508 74 584 30 428311 15.6332 42.4304 82.7285
14 Sierra Leone 2007 52.9566 67.5213 0.788398 1348.59 10 24 505 729 552 -1304122  7.97657 159054 11.65  40.8982 24.3369
14 Sierra Leone 2008 54.0905 66.8061 0.788398 1440.62 10 22 495 744 60.2 0—1.01586 5.43589 17.4784 8.21112 40.0701 23.4693
14 Sierra Leone 2009 56.0578 66.4005 0.788398 1493.36 10 21 57 738 66Q -0.96588 3.20943 20.9884 7.46902 42.0341 32.1524
14 Sierra Leone 2010 52.9399 65.2157 0.788398 1552.97 10 19 546 717 40 -0.92596 6.63749 20.8084 7.18566 51.2749 35.7238
14 Sierra Leone 2011 54.7847 64.0886 0.788398 1634.46 10 22 549 74 ’58 45  -0.91259 6.00983 21.6926 6.79138 72.3496 36.2041
14 Sierra Leone 2012 50.7605 61.678 0.788398 1720.99 10 24 51.8 62.8 45 -0.9406 152017 20.5012 6.58776 85.5116 34.0282
14 Sierra Leone 2013 47.9833 59.1561 0.788398 1828.21 10 25 5 70.2 55 -0.93114 21.079 17.5206 5.52413 87.4528 28.604
14 Sierra Leone 2014 51.7923 57.6493 0.018816 1867.69 15 24.6 3%702 702 55 -0.98984 4.55925 203978 4.63931 83.1854 29.2726
14 Sierra Leone 2015 58.7561 56.9692 0.731767 1960.01 10 3'(’\\'% 68.5 702 55 -0.95557 -20.4911 239642 6.68944 66.2794 37.4399
14 Sierra Leone 2016 57.7467 52.8638 1.22169 212827 10 499 70.8 694 55 -0.93425 6.34673 25.0908 10.8861 75.5523 49.6538
14 Sierra Leone 2017 60.6099 49.1709 14.0415 2319.33 37 9 496 71.1 694 60 -0.87147 3.7538 23.7469 18.2215 74.4863 48.2935
14 Sierra Leone 2018 58.9344 46.1947 9.43289 2502.24 .SQ@ZZ 513 695 694 60 -0.83285 3.4729 23.0385 16.0295 56.6958 46.2612
14 Sierra Leone 2019 58.1545 44.479 9.43289 2642. S 262 449 65 694 60 -0.8166 525375 23.2312 14.805 56.1906 46.1054
14 Sierra Leone 2020 59.4874 43.6498 9.43289 265 40.7 21.8 50.1 642 694 60 -0.76417 -1.96849 29.523 13.4469 51.5579 52.9256
14 Sierra Leone 2021 57.4488 42.7139 9432&9%09 423 305 49.6 651 64.6 60 -0.83232 4.1047 32.4418 11.874 58.3908 60.4552
14 Sierra Leone 2022 57.4488 42.7139 9436’9/ 53 431 324 344 651 63.6 60 -0.83232 3.50074 27.2083 58.3908 60.4552
15 Togo 2000 26.8619 56.811 785.752 30 10 40 738 63 30 -0.82183 -0.78348 17.1224 1.86261 50.5298 98.8465
15 Togo 2001 29.8222 56.4126 810.524 30 10 40 789 61 30 -0.82183 0.823439 15.1949 3.91959  53.427 97.9243
15 Togo 2002 29.1408 56,05 %2767 798.627 30 10 40 827 61 30 -0.8932  3.82662 13.5602 3.05982 53.6285 95.0702
15 Togo 2003 24.9436 54\&} 16.9034 779.936 30 10 40 789 61 30 -0.95774 6.72017 14.8207 -0.93 57.5588 82.7749
15 Togo 2004 27.3455 54.1797 15.627 789.825 30 10 40 787 598 30 -1.07412 -0.97867 18.108 0.393079 60.1336 82.571
15 Togo 2005 32.1254 54.7424 8.92098 846.994 30 10 40 858 62 30 -1.05995 -4.6663 18.4071 6.78293  63.856 75.1001
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15 Togo 2006 29.5706 53.7471 8.92098 792.925 30 10 373 865 57 30 -1.10377 2.65013 22.3277 2.22898 64.0258 77.5572
15 Togo 2007 25.6121 50.758 9.29988 826.75 30 30 375 765 684 30 -1.10934 —1.1751%;.8063 0.945673  63.1977 74.7326
15 Togo 2008 34.1927 48.0144 6.60661 819.629 30 24 364 782 692 30 -1.06831 4.062Q 5593 8.69483  62.2912 49.5311
15 Togo 2009 27.1853 43.5413 3.3804 981.602 30 23 36.6 815 70.6 30 -1.04253 27.2739 3.71361 63.1094 51.2821
15 Togo 2010 252602 399271 3.87964 1080.39 30 27 368 745 62.8 25 -1.04549 \6.09926 29.3082 1.44595 67.1147 37.5545
15 Togo 2011 26.2585 37.0462 7.59155 11209 30 28 368 781 622 25 -1.07 6.3982  31.9595 3.56351 79.5533 15.2163
15 Togo 2012 37.3761 37.072 9.42562 1175.82 30 24 348 783 61.7 25 6.54351 32.4799 257718 76.8336 19.3191
15 Togo 2013 32.9734 36.8663 7.79113 1087.27 30 24 399 785 567 35 6.11234 35.1904 1.82539 82.9783 21.2937
15 Togo 2014 22.5755 36.691 9.06429 122588 30 23.8 433 793 62.8 : 5.92059 34.4558 0.190875 71.7219 22.1253
15 Togo 2015 21.4233 36.424 10.8086 119545 30 29 519 804 67.8 -0.89552  5.74287 38.0318  2.585  68.9221 25.3927
15 Togo 2016 20.758 352076 9.47171 1253.05 30 29 514 795 712 -0.81097 5.55908 40.1669 1.28545 66.8806 20.0489
15 Togo 2017 20.6386 33.7923 9.48292 1370.55 33.8 36.8 503 775 Q 60 -0.84803 4.34775 425109 -0.98189 58.1356 25.7977
15 Togo 2018 19.6496 327691 11.7863 1440.17 32.7 314 49.7 78. rbz 65 -0.77369 5.13847 44.2081 0.927755 57.956 24.1882
15 Togo 2019 19.5147 31.8253 12.6147 1527.08 35.5 28.1 50.4 694 65 -0.74055 4.92293 44.0378 0.674653 56.7305 27.7938
15 Togo 2020 18.895 31.5183 8.63382 155722 41.6 31.2 5@ 632 65 -0.67591 197574 47.3358 1.69928 56.2102 33.3873
15 Togo 2021 18.5421 30.8987 8.12959 1578.15 445 322 6%79.7 654 60 -0.62696 599157 489131 4.18621 55.2131 41.1005
15 Togo 2022 18.3225 30.8987 4.40908 1628.54 36.8 25%\51 773 656 60 -0.62696 5.81054 51.4462 7.96757 59.8127 41.1005

Source: Index of Economic Freedom, World Development Indicat;

nd World Governance Indicators (2023).

303



Appendix 11
Unit toot test results

Panel unit root test: Summary

Series: AGPF1

Date: 08/20/24 Time: 10:11

Sample: 2000 2022

Exogenous variables: Individual effects, individual linear trends
User-specified lags: 2

Newey-West automatic bandwidth selection and Bartlett kernel
Balanced observations for each test

Cross-

Method Statistic Prob.** sections Obs
Null: Unit root (assumes common unit root process)

Levin, Lin & Chu t* 2.87673 0.9980 15

Breitung t-stat -1.39794 0.0811 15

Null: Unit root (assumes individual unit root process)

Im, Pesaran and Shin W-stat 0.93650 0.8255 15

ADF - Fisher Chi-square 17.7019 0.9632 15

PP - Fisher Chi-square 50.9070 0.0100 15

** Probabilities for Fisher tests are computed using an asymptotic CbQ

-square distribution. All other tests assume asymptotic noré%

Panel unit root test: Summary

Series: D(AGPF1) Q
Date: 08/20/24 Time: 10:12

Sample: 2000 2022

Exogenous variables: Individual effects, indivi @nea trends
User-specified lags: 2 ‘gj

Newey-West automatic bandwidth sele&%‘l Bartlett kernel

Balanced observations for each test

\\)SV
Cross-
Method N tatistic Prob.**  sections

Obs
Null: Unit root (assumqs on unit root process)
Levin, Lin & Chu t* ( \ -2.22340 0.0131 15 285
Breitung t-stat -4.72388 0.0000 15 270
Null: Unit root es individual unit root process)
hin W-stat -5.65684 0.0000 15 285
ADF - Fishe i-square 80.2758 0.0000 15 285
PP - Fish hi-square 489.386 0.0000 15 315

** Probabilities for Fisher tests are computed using an asymptotic Chi

-square distribution. All other tests assume asymptotic normality.
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Panel unit root test: Summary

Series: AGPF2

Date: 08/20/24 Time: 12:05

Sample: 2000 2022

Exogenous variables: Individual effects, individual linear trends
Automatic selection of maximum lags

Automatic lag length selection based on SIC: 0 to 4
Newey-West automatic bandwidth selection and Bartlett kernel

Cross-

Method Statistic Prob.** sections Obs
Null: Unit root (assumes common unit root process)

Levin, Lin & Chu t* 0.26718 0.6053 15 315
Breitung t-stat 4.31311 1.0000 15 300
Null: Unit root (assumes individual unit root process)

Im, Pesaran and Shin W-stat 0.34604 0.6353 15 315
ADF - Fisher Chi-square 24.7992 0.7347 15

PP - Fisher Chi-square 14.0506 0.9941 15

** Probabilities for Fisher tests are computed using an asymptotic Chi
-square distribution. All other tests assume asymptotic normality.

Date: 08/20/24 Time: 12:07

Sample: 2000 2022 Q
Exogenous variables: Individual effects, individual Iinea\\ s

Automatic selection of maximum lags
Automatic lag length selection based on SIC: 0"

Panel unit root test: Summary be
Series: D(AGPF2) b

O

Newey-West automatic bandwidth selection rtlett kernel
. Cross-
Method Sﬂ& Prob.** sections Obs
Null: Unit root (assumes commo\ﬁ@o\)t process)
Levin, Lin & Chu t* 744848 0.0000 15 310
Breitung t-stat %J -3.88905 0.0001 15 295
°

Null: Unit root (assuﬂas’\&i al unit root process)
Im, Pesaran andsShi tat -5.83113 0.0000 15 310
ADF - Fisher C@are 89.7224 0.0000 15 310

re 94.4440 0.0000 15 315

PP - Fisher%
> Probaw for Fisher tests are computed using an asymptotic Chi

-square distribution. All other tests assume asymptotic normality.
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Panel unit root test: Summary

Series: AGPF3

Date: 08/20/24 Time: 12:09

Sample: 2000 2022

Exogenous variables: Individual effects, individual linear trends
User-specified lags: 6

Newey-West automatic bandwidth selection and Bartlett kernel
Balanced observations for each test

Cross-

Method Statistic Prob.** sections Obs
Null: Unit root (assumes common unit root process)

Levin, Lin & Chu t* 6.55656 1.0000 13 208
Breitung t-stat -1.97112 0.0244 13 195
Null: Unit root (assumes individual unit root process)

Im, Pesaran and Shin W-stat -0.47419 0.3177 13 208
ADF - Fisher Chi-square 19.4696 0.8160 13

PP - Fisher Chi-square 63.9982 0.0000 13

** Probabilities for Fisher tests are computed using an asymptotic Chi
-square distribution. All other tests assume asymptotic normality.

Panel unit root test: Summary ’b‘b’

Series: D(AGPF3)
Date: 08/20/24 Time: 12:11 \Q
Sample: 2000 2022

Exogenous variables: Individual effects, individu WA&trends

Automatic selection of maximum lags g\

Automatic lag length selection based on SI
Newey-West automatic bandwidth selecti Bartlett kernel

O

\ Cross-
Method - &stic Prob.**  sections

Obs
Null: Unit root (assumes cornmwit root process)
Levin, Lin & Chu t* . -15.7409 0.0000 14 279
Breitung t-stat \ -6.93917 0.0000 14 265
Null: Unit root (assumes®individual unit root process)
Im, Pesaran a W-stat -13.8182 0.0000 14 279
ADF - Fish quare 186.931 0.0000 14 279
PP - Fi%@cﬁuare 505.292 0.0000 14 291

Vv

** Probabilities for Fisher tests are computed using an asymptotic Chi
-square distribution. All other tests assume asymptotic normality.
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Panel unit root test: Summary

Series: PRT

Date: 08/20/24 Time: 12:13

Sample: 2000 2022

Exogenous variables: Individual effects, individual linear trends
Automatic selection of maximum lags

Automatic lag length selection based on SIC: 0 to 4
Newey-West automatic bandwidth selection and Bartlett kernel

Cross-

Method Statistic Prob.** sections Obs
Null: Unit root (assumes common unit root process)

Levin, Lin & Chu t* 3.27246 0.9995 15 295
Breitung t-stat 4.11643 1.0000 15 280
Null: Unit root (assumes individual unit root process)

Im, Pesaran and Shin W-stat -0.72382 0.2346 15 295
ADF - Fisher Chi-square 63.9871 0.0003 15

PP - Fisher Chi-square 51.9450 0.0077 15

** Probabilities for Fisher tests are computed using an asymptotic Chi
-square distribution. All other tests assume asymptotic normality.

Panel unit root test: Summary be
Series: D(PRT) b

Date: 08/20/24 Time: 12:14

Sample: 2000 2022 Q
Exogenous variables: Individual effects, individual Iinea\\ s
Automatic selection of maximum lags

Automatic lag length selection based on SIC: 0"

O

Newey-West automatic bandwidth selection rtlett kernel
. Cross-

Method Sﬂ& Prob.** sections Obs
Null: Unit root (assumes commo\u@o\)t process)
Levin, Lin & Chu t* 1°80214 0.0000 15 280
Breitung t-stat %J —4 44100 0.0000 15 265
Null: Unit root assuﬂasx al unit root process)
Im, Pesaran an tat -11.8914 0.0000 15 280
ADF - Fisher C@are 203.944 0.0000 15 280

re 459.141 0.0000 15 303

PP Flsher%
> Probaw for Fisher tests are computed using an asymptotic Chi

-square distribution. All other tests assume asymptotic normality.
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Panel unit root test: Summary

Series: GINT

Date: 08/20/24 Time: 12:17

Sample: 2000 2022

Exogenous variables: Individual effects, individual linear trends
User-specified lags: 2

Newey-West automatic bandwidth selection and Bartlett kernel

Cross-

Method Statistic Prob.** sections Obs
Null: Unit root (assumes common unit root process)

Levin, Lin & Chu t* 0.42179 0.6634 15 288
Breitung t-stat -0.47985 0.3157 15 273
Null: Unit root (assumes individual unit root process)

Im, Pesaran and Shin W-stat -0.77187 0.2201 15 288
ADF - Fisher Chi-square 27.5792 0.5927 15 288
PP - Fisher Chi-square 53.5597 0.0051 15

** Probabilities for Fisher tests are computed using an asymptotic Chi
-square distribution. All other tests assume asymptotic normality.

Series: D(GINT)
Date: 08/20/24 Time: 12:18

Automatic selection of maximum lags ° 5\'

Automatic lag length selection based on SIC: N

Newey-West automatic bandwidth selection<@nd Bartlett kernel
25

Sample: 2000 2022 \me
Exogenous variables: Individual effects, individual I@ nds

PN
QQ

Panel unit root test: Summary gb

\Z

° Cross-

Method N ‘p%tlc Prob.** sections Obs
Null: Unit root (assumes comrqon\\Nr‘oot process)

Levin, Lin & Chu t* N.A10.5749  0.0000 15 291
Breitung t-stat . -4.99687 0.0000 15 276
Null: Unit root (assur@s}dividual unit root process)

Im, Pesaran and Shin W-stat -9.63395  0.0000 15 291
ADF - Fisher re 135.115 0.0000 15 291
PP - Fisher Chifsgquare 163.644 0.0000 15 303

> Prosz for Fisher tests are computed using an asymptotic Chi
-square distribution. All other tests assume asymptotic normality.
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Panel unit root test: Summary

Series: BFR

Date: 08/20/24 Time: 12:20

Sample: 2000 2022

Exogenous variables: Individual effects, individual linear trends
Automatic selection of maximum lags

Automatic lag length selection based on SIC: 0 to 2
Newey-West automatic bandwidth selection and Bartlett kernel

Cross-

Method Statistic Prob.** sections Obs
Null: Unit root (assumes common unit root process)

Levin, Lin & Chu t* -0.91140 0.1810 15 312
Breitung t-stat 0.95403 0.8300 15 297
Null: Unit root (assumes individual unit root process)

Im, Pesaran and Shin W-stat -0.88071 0.1892 15 312
ADF - Fisher Chi-square 37.5836 0.1607 15

PP - Fisher Chi-square 28.3829 0.5502 15

** Probabilities for Fisher tests are computed using an asymptotic Chi
-square distribution. All other tests assume asymptotic normality.

Panel unit root test: Summary be
Series: D(BFR) b

Date: 08/20/24 Time: 12:20

Sample: 2000 2022 Q
Exogenous variables: Individual effects, individual Iinea\\ s
Automatic selection of maximum lags

Automatic lag length selection based on SIC: 0"

O

Newey-West automatic bandwidth selection rtlett kernel
. Cross-

Method Sﬂ& Prob.** sections Obs
Null: Unit root (assumes commo\u@o\)t process)
Levin, Lin & Chu t* 300006 0.0000 15 296
Breitung t-stat %J —2 62101 0.0044 15 281
Null: Unit root assuﬂasx al unit root process)
Im, Pesaran an tat -10.6990 0.0000 15 296
ADF - Fisher C@are 144.734 0.0000 15 296

re 163.250 0.0000 15 303

PP Flsher%
> Probaw for Fisher tests are computed using an asymptotic Chi

-square distribution. All other tests assume asymptotic normality.
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Panel unit root test: Summary

Series: MFR

Date: 08/20/24 Time: 22:05

Sample: 2000 2022

Exogenous variables: Individual effects, individual linear trends
Automatic selection of maximum lags

Automatic lag length selection based on SIC: 0 to 3
Newey-West automatic bandwidth selection and Bartlett kernel

Cross-

Method Statistic Prob.** sections Obs
Null: Unit root (assumes common unit root process)

Levin, Lin & Chu t* -4.31016 0.0000 15 311
Breitung t-stat -2.37208 0.0088 15 296
Null: Unit root (assumes individual unit root process)

Im, Pesaran and Shin W-stat -4.01878 0.0000 15 311
ADF - Fisher Chi-square 69.9971 0.0000 15 311
PP - Fisher Chi-square 69.7594 0.0001 15 3

O

** Probabilities for Fisher tests are computed using an asymptotic Chi
-square distribution. All other tests assume asymptotic normality.

Panel unit root test: Summary b’

Series: TFR
Date: 08/20/24 Time: 22:03
Sample: 2000 2022

Exogenous variables: Individual effects, |nd|V|dﬁ® trends

Automatic selection of maximum lags

Automatic lag length selection based on
Newey-West automatic bandwidth sel Bartlett kernel

Q\J

Q Cross-
Method \\ tistic Prob.**  sections

Obs
Null: Unit root (assumes cowncMut root process)
Levin, Lin & Chu t* 5\% -5.51408  0.0000 15 308
Breitung t-stat -1.87686 0.0303 15 293
Null: Unit root (a%es individual unit root process)
Im, Pesaran apd, Shin W-stat -4.42640  0.0000 15 308
ADF Flsh@quare 98.2853 0.0000 15 308
PP - Fi§1§r -square 109.418 0.0000 15 318

L

** Probabilities for Fisher tests are computed using an asymptotic Chi
-square distribution. All other tests assume asymptotic normality.
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Panel unit root test: Summary

Series: IFR

Date: 08/20/24 Time: 22:07

Sample: 2000 2022

Exogenous variables: Individual effects, individual linear trends
Automatic selection of maximum lags

Automatic lag length selection based on SIC: 0 to 4
Newey-West automatic bandwidth selection and Bartlett kernel

Cross-

Method Statistic Prob.** sections Obs
Null: Unit root (assumes common unit root process)

Levin, Lin & Chu t* -4.67057 0.0000 15 307
Breitung t-stat -1.66860 0.0476 15 292
Null: Unit root (assumes individual unit root process)

Im, Pesaran and Shin W-stat -3.64106 0.0001 15 307
ADF - Fisher Chi-square 61.7286 0.0006 15

PP - Fisher Chi-square 33.6033 0.2970 15

** Probabilities for Fisher tests are computed using an asymptotic Chi
-square distribution. All other tests assume asymptotic normality.

Panel unit root test: Summary be
Series: INST b

Date: 08/20/24 Time: 22:08

Sample: 2000 2022 Q
Exogenous variables: Individual effects, individual Iinea\\ s
Automatic selection of maximum lags

Automatic lag length selection based on SIC: 0"

O

Newey-West automatic bandwidth selection rtlett kernel
. Cross-

Method Sﬂ& Prob.** sections Obs
Null: Unit root (assumes commo\u@o\)t process)
Levin, Lin & Chu t* 2¥33920 0.0097 15 317
Breitung t-stat %J -0 28575 0.3875 15 302
Null: Unit root assuﬂasx al unit root process)
Im, Pesaran an tat -1.14391 0.1263 15 317
ADF - Fisher C@are 36.6055 0.1889 15 317

re 23.6511 0.7876 15 330

PP Flsher%
> Probaw for Fisher tests are computed using an asymptotic Chi

-square distribution. All other tests assume asymptotic normality.
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Panel unit root test: Summary

Series: D(INST)

Date: 08/20/24 Time: 22:21

Sample: 2000 2022

Exogenous variables: Individual effects, individual linear trends
User-specified lags: 1

Newey-West automatic bandwidth selection and Bartlett kernel
Balanced observations for each test

Cross-

Method Statistic Prob.** sections Obs
Null: Unit root (assumes common unit root process)

Levin, Lin & Chu t* -5.25100 0.0000 15 300
Breitung t-stat -7.89107 0.0000 15 285
Null: Unit root (assumes individual unit root process)

Im, Pesaran and Shin W-stat -6.45002 0.0000 15 300
ADF - Fisher Chi-square 95.4502 0.0000 15

PP - Fisher Chi-square 187.442 0.0000 15

** Probabilities for Fisher tests are computed using an asymptotic Chi
-square distribution. All other tests assume asymptotic normality.

Panel unit root test: Summary be
Series: GDPG b

Date: 08/20/24 Time: 22:22

Sample: 2000 2022 Q
Exogenous variables: Individual effects, individual Iinea\\ s
Automatic selection of maximum lags

Automatic lag length selection based on SIC: 0"

O

Newey-West automatic bandwidth selection rtlett kernel
. Cross-

Method Sﬂ& Prob.** sections Obs
Null: Unit root (assumes commo\u@o\)t process)
Levin, Lin & Chu t* 705477 0.0000 15 320
Breitung t-stat %J 6 24685 0.0000 15 305
Null: Unit root assuﬂasx al unit root process)
Im, Pesaran an tat -10.4953 0.0000 15 320
ADF - Fisher C@are 146.098 0.0000 15 320

re 171.074 0.0000 15 329

PP Flsher%
> Probaw for Fisher tests are computed using an asymptotic Chi

-square distribution. All other tests assume asymptotic normality.
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Panel unit root test: Summary

Series: BM

Date: 08/20/24 Time: 22:23

Sample: 2000 2022

Exogenous variables: Individual effects, individual linear trends
Automatic selection of maximum lags

Automatic lag length selection based on SIC: 0 to 1
Newey-West automatic bandwidth selection and Bartlett kernel

Cross-

Method Statistic Prob.** sections Obs
Null: Unit root (assumes common unit root process)

Levin, Lin & Chu t* -3.09422 0.0010 15 318
Breitung t-stat -0.70562 0.2402 15 303
Null: Unit root (assumes individual unit root process)

Im, Pesaran and Shin W-stat -2.28559 0.0111 15 318
ADF - Fisher Chi-square 50.3504 0.0114 15

PP - Fisher Chi-square 43.7305 0.0504 15

** Probabilities for Fisher tests are computed using an asymptotic Chi
-square distribution. All other tests assume asymptotic normality.

Panel unit root test: Summary be
Series: D(BM) b

Date: 08/20/24 Time: 22:24

Sample: 2000 2022 Q
Exogenous variables: Individual effects, individual Iinea\\ s
Automatic selection of maximum lags

Automatic lag length selection based on SIC: 0"

O

Newey-West automatic bandwidth selection rtlett kernel
. Cross-

Method Sﬂ& Prob.** sections Obs
Null: Unit root (assumes commo\u@o\)t process)
Levin, Lin & Chu t* 9'05938 0.0000 15 291
Breitung t-stat %J —4 90224 0.0000 15 276
Null: Unit root assuﬂasx al unit root process)
Im, Pesaran an tat -9.15776 0.0000 15 291
ADF - Fisher C@are 128.481 0.0000 15 291

re 178.015 0.0000 15 306

PP Flsher%
> Probaw for Fisher tests are computed using an asymptotic Chi

-square distribution. All other tests assume asymptotic normality.

313

318
322



Panel unit root test: Summary

Series: INF

Date: 08/20/24 Time: 22:26

Sample: 2000 2022

Exogenous variables: Individual effects, individual linear trends
Automatic selection of maximum lags

Automatic lag length selection based on SIC: 0 to 1
Newey-West automatic bandwidth selection and Bartlett kernel

Cross-

Method Statistic Prob.** sections Obs
Null: Unit root (assumes common unit root process)

Levin, Lin & Chu t* -5.60122 0.0000 15 314
Breitung t-stat -0.74705 0.2275 15 299
Null: Unit root (assumes individual unit root process)

Im, Pesaran and Shin W-stat -5.25758 0.0000 15 314
ADF - Fisher Chi-square 79.4313 0.0000 15

PP - Fisher Chi-square 98.0007 0.0000 15

** Probabilities for Fisher tests are computed using an asymptotic Chi
-square distribution. All other tests assume asymptotic normality.

Panel unit root test: Summary ’b‘b’

Series: D(INF)
Date: 08/20/24 Time: 22:26 \Q
Sample: 2000 2022

Exogenous variables: Individual effects, individu WA&trends

Automatic selection of maximum lags g\

Automatic lag length selection based on SI
Newey-West automatic bandwidth selecti Bartlett kernel

O

\ Cross-
Method - &stic Prob.**  sections

Obs
Null: Unit root (assumes cornmwit root process)
Levin, Lin & Chu t* . -11.6507 0.0000 15 289
Breitung t-stat \ -3.28833 0.0005 15 274
Null: Unit root (assumes®individual unit root process)
Im, Pesaran a W-stat -13.6349 0.0000 15 289
ADF - Fish quare 190.603 0.0000 15 289
PP - Fi%@cﬁuare 863.978 0.0000 15 301

Vv

** Probabilities for Fisher tests are computed using an asymptotic Chi
-square distribution. All other tests assume asymptotic normality.
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Panel unit root test: Summary

Series: TOPN

Date: 08/20/24 Time: 22:28

Sample: 2000 2022

Exogenous variables: Individual effects, individual linear trends
Automatic selection of maximum lags

Automatic lag length selection based on SIC: 0 to 4
Newey-West automatic bandwidth selection and Bartlett kernel

Cross-

Method Statistic Prob.** sections Obs
Null: Unit root (assumes common unit root process)

Levin, Lin & Chu t* -2.84932 0.0022 15 313
Breitung t-stat -1.64685 0.0498 15 298
Null: Unit root (assumes individual unit root process)

Im, Pesaran and Shin W-stat -4.52244 0.0000 15 313
ADF - Fisher Chi-square 72.9531 0.0000 15

PP - Fisher Chi-square 67.7440 0.0001 15

** Probabilities for Fisher tests are computed using an asymptotic Chi
-square distribution. All other tests assume asymptotic normality.

Panel unit root test: Summary ’b‘b’

Series: EXDT
Date: 08/20/24 Time: 22:29 \Q
Sample: 2000 2022

Exogenous variables: Individual effects, individu WA&trends
Automatic selection of maximum lags \

Automatic lag length selection based on SI (%4

Newey-West automatic bandwidth selecti Bartlett kernel

O

\ Cross-
Method - &stic Prob.**  sections

Obs
Null: Unit root (assumes cornmwit root process)
Levin, Lin & Chu t* . -2.65408 0.0040 15 318
Breitung t-stat \ 3.53407 0.9998 15 303
Null: Unit root (assumes®individual unit root process)
Im, Pesaran a W-stat 0.98714 0.8382 15 318
ADF - Fish quare 34.6906 0.2541 15 318
PP - Fi%@cﬁuare 11.9441 0.9987 15 330

Vv

** Probabilities for Fisher tests are computed using an asymptotic Chi
-square distribution. All other tests assume asymptotic normality.
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Panel unit root test: Summary

Series: D(EXDT)

Date: 08/20/24 Time: 22:29

Sample: 2000 2022

Exogenous variables: Individual effects, individual linear trends
Automatic selection of maximum lags

Automatic lag length selection based on SIC: 0 to 4
Newey-West automatic bandwidth selection and Bartlett kernel

Cross-
Method Statistic Prob.** sections Obs
Null: Unit root (assumes common unit root process)
Levin, Lin & Chu t* -8.34784 0.0000 15 302
Breitung t-stat -7.52785 0.0000 15 287
Null: Unit root (assumes individual unit root process)
Im, Pesaran and Shin W-stat -11.1495 0.0000 15 302

PP - Fisher Chi-square 169.914 0.0000 15 315

ADF - Fisher Chi-square 154.236 0.0000 15 302 s

** Probabilities for Fisher tests are computed using an asymptotic Chi 6
-square distribution. All other tests assume asymptotic normality.
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Cross-section Dependency
Objective 1

Residual Cross-Section Dependence Test

Null hypothesis: No cross-section dependence (correlation) in residuals
Equation: Untitled

Periods included: 23

Cross-sections included: 15

Total panel (unbalanced) observations: 317

Note: non-zero cross-section means detected in data

Test employs centered correlations computed from pairwise samples

Test Statistic d.f. Prob.
Breusch-Pagan LM 463.8993 105 0.0000
Pesaran scaled LM 24.76640 0.0000
Pesaran CD 7.481730 0.0000

Residual Cross-Section Dependence Test

Null hypothesis: No cross-section dependence (correlation) in residuals
Equation: Untitled

Periods included: 23

Cross-sections included: 15

Total panel (unbalanced) observations: 317

Note: non-zero cross-section means detected in data

Test employs centered correlations computed from pairwise,samples

Test Statistic d.f. Prob.
Breusch-Pagan LM 272.8Q61 105 0.0000
Pesaran scaled LM 11.57972 0.0000
Pesaran CD 2,654285 0.0079

Residual Cross-Section Dependence Test

Null hypothesis: No cross-seétion dependence (correlation) in residuals
Equation: Untitled

Periods included: 23

Cross-sections ifgluded#15

Total panel (unbalahced) observations: 317

Note: non-zero £x0Ss-section means detected in data

Test employs’cehtered correlations computed from pairwise samples

Test Statistic d.f. Prob.
Breusch-Pagan LM 357.9033 105 0.0000
Pesaran scaled LM 17.45199 0.0000
Pesaran CD 3.980978 0.0001
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Residual Cross-Section Dependence Test

Null hypothesis: No cross-section dependence (correlation) in residuals
Equation: Untitled

Periods included: 23

Cross-sections included: 15

Total panel (unbalanced) observations: 317

Note: non-zero cross-section means detected in data

Test employs centered correlations computed from pairwise samples

Test Statistic d.f. Prob.
Breusch-Pagan LM 339.9784 105 0.0000
Pesaran scaled LM 16.21505 0.0000
Pesaran CD 5.139738 0.0000

Residual Cross-Section Dependence Test

Null hypothesis: No cross-section dependence (correlation) in residuals
Equation: Untitled

Periods included: 23

Cross-sections included: 15

Total panel (unbalanced) observations: 317

Note: non-zero cross-section means detected in data

Test employs centered correlations computed from pairwise samples

Test Statistic d.f Prob.
Breusch-Pagan LM 350.4203 105 0.0000
Pesaran scaled LM 16.93561 0.0000
Pesaran CD 0.512859 0.6084

Residual Cross-Section Dependencé Jest

Null hypothesis: No cross-section dépehdence (correlation) in residuals
Equation: Untitled

Periods included: 23

Cross-sections included: 156.

Total panel (unbalanged) Obsefvations: 317

Note: non-zero cross:secfion means detected in data

Test employs centered*€orrelations computed from pairwise samples

Test Statistic d.f. Prob.
Breusch-Ragan LM 315.3631 105 0.0000
Pesaran scaled LM 14.51643 0.0000
Pesaran CD 5.392593 0.0000
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Objective 2

Residual Cross-Section Dependence Test

Null hypothesis: No cross-section dependence (correlation) in residuals
Equation: Untitled

Periods included: 23

Cross-sections included: 15

Total panel (unbalanced) observations: 317

Note: non-zero cross-section means detected in data

Test employs centered correlations computed from pairwise samples

Test Statistic d.f. Prob.
Breusch-Pagan LM 380.1344 105 0.0000
Pesaran scaled LM 18.98608 0.0000
Pesaran CD 4.053857 0.0001

Residual Cross-Section Dependence Test

Null hypothesis: No cross-section dependence (correlation) in residuals
Equation: Untitled

Periods included: 23

Cross-sections included: 15

Total panel (unbalanced) observations: 317

Note: non-zero cross-section means detected in data

Test employs centered correlations computed from pairwise samples

Test Statistic df. Prob.
Breusch-Pagan LM 429.3728 105 0.0000
Pesaran scaled LM 22.38385 0.0000
Pesaran CD 6.04#6864 0.0000

Residual Cross-Section Dependente Test

Null hypothesis: No cross-sectign dependence (correlation) in residuals
Equation: Untitled

Periods included: 23

Cross-sections included\{5

Total panel (unbalanegd)/observations: 313

Note: non-zero cross-section means detected in data

Test employs gentered correlations computed from pairwise samples

Test Statistic d.f. Prob.
Breusch-Pagan LM 357.0250 105 0.0000
Pesaran scaled LM 17.39138 0.0000
Pesaran CD 0.276976 0.7818
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Objective 3

Residual Cross-Section Dependence Test

Null hypothesis: No cross-section dependence (correlation) in residuals
Equation: Untitled

Periods included: 23

Cross-sections included: 15

Total panel (unbalanced) observations: 324

Note: non-zero cross-section means detected in data

Test employs centered correlations computed from pairwise samples

Test Statistic d.f. Prob.
Breusch-Pagan LM 294.7438 105 0.0000
Pesaran scaled LM 13.09357 0.0000
Pesaran CD 1.435668 0.1511

Residual Cross-Section Dependence Test

Null hypothesis: No cross-section dependence (correlation) in residuals
Equation: Untitled

Periods included: 23

Cross-sections included: 15

Total panel (unbalanced) observations: 324

Note: non-zero cross-section means detected in data

Test employs centered correlations computed from pairwise samples

Test Statistic df. Prob.
Breusch-Pagan LM 373.70%6 105 0.0000
Pesaran scaled LM 18,54289 0.0000
Pesaran CD 1078494 0.0000

Residual Cross-Section Dependente Test

Null hypothesis: No cross-sectign dependence (correlation) in residuals
Equation: Untitled

Periods included: 23

Cross-sections included™\5

Total panel (unbalaneed)/observations: 320

Note: non-zero cross-section means detected in data

Test employs gentered correlations computed from pairwise samples

Test Statistic d.f. Prob.
Breusch-Pagan LM 345.3468 105 0.0000
Pesaran scaled LM 16.58550 0.0000
Pesaran CD 7.219929 0.0000
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Objective 4

Residual Cross-Section Dependence Test

Null hypothesis: No cross-section dependence (correlation) in residuals
Equation: Untitled

Periods included: 23

Cross-sections included: 15

Total panel (unbalanced) observations: 317

Note: non-zero cross-section means detected in data

Test employs centered correlations computed from pairwise samples

Test Statistic d.f. Prob.
Breusch-Pagan LM 340.3207 105 0.0000
Pesaran scaled LM 16.23867 0.0000
Pesaran CD 2.314786 0.0206

Residual Cross-Section Dependence Test

Null hypothesis: No cross-section dependence (correlation) in residuals
Equation: Untitled

Periods included: 23

Cross-sections included: 15

Total panel (unbalanced) observations: 317

Note: non-zero cross-section means detected in data

Test employs centered correlations computed from pairwise samples

Test Statistic df. Prob.
Breusch-Pagan LM 301.9165 105 0.0000
Pesaran scaled LM 13,58846 0.0000
Pesaran CD 2. 700669 0.0069

Residual Cross-Section Dependente Test

Null hypothesis: No cross-sectign dependence (correlation) in residuals
Equation: Untitled

Periods included: 23

Cross-sections included™\5

Total panel (unbalaneed)/observations: 317

Note: non-zero cross-section means detected in data

Test employs gentered correlations computed from pairwise samples

Test Statistic d.f. Prob.
Breusch-Pagan LM 315.6819 105 0.0000
Pesaran scaled LM 14.53843 0.0000
Pesaran CD 4.128756 0.0000
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Residual Cross-Section Dependence Test

Null hypothesis: No cross-section dependence (correlation) in residuals
Equation: Untitled

Periods included: 23

Cross-sections included: 15

Total panel (unbalanced) observations: 317

Note: non-zero cross-section means detected in data

Test employs centered correlations computed from pairwise samples

Test Statistic d.f. Prob.
Breusch-Pagan LM 331.8414 105 0.0000
Pesaran scaled LM 15.65354 0.0000
Pesaran CD 2.173988 0.0297

Residual Cross-Section Dependence Test

Null hypothesis: No cross-section dependence (correlation) in residuals
Equation: Untitled

Periods included: 23

Cross-sections included: 15

Total panel (unbalanced) observations: 317

Note: non-zero cross-section means detected in data

Test employs centered correlations computed from pairwise samples

Test Statistic d.f Prob.
Breusch-Pagan LM 375.1057 105 0.0000
Pesaran scaled LM 18.6390% 0.0000
Pesaran CD 1.848%38 0.0645

Residual Cross-Section Dependencé Jest

Null hypothesis: No cross-section dépehdence (correlation) in residuals
Equation: Untitled

Periods included: 23

Cross-sections included: 156.

Total panel (unbalanged) Obsefvations: 317

Note: non-zero cross:secfion means detected in data

Test employs centered*€orrelations computed from pairwise samples

Test Statistic d.f. Prob.
Breusch-Ragan LM 293.5875 105 0.0000
Pesaran scaled LM 13.01377 0.0000
Pesaran CD 2.430384 0.0151

322



Residual Cross-Section Dependence Test

Null hypothesis: No cross-section dependence (correlation) in residuals
Equation: Untitled

Periods included: 23

Cross-sections included: 15

Total panel (unbalanced) observations: 317

Note: non-zero cross-section means detected in data

Test employs centered correlations computed from pairwise samples

Test Statistic d.f. Prob.
Breusch-Pagan LM 318.5634 105 0.0000
Pesaran scaled LM 14.73728 0.0000
Pesaran CD 2.991693 0.0028

Residual Cross-Section Dependence Test

Null hypothesis: No cross-section dependence (correlation) in residuals
Equation: Untitled

Periods included: 23

Cross-sections included: 15

Total panel (unbalanced) observations: 317

Note: non-zero cross-section means detected in data

Test employs centered correlations computed from pairwise samples

Test Statistic d.f Prob.
Breusch-Pagan LM 395.6622 105 0.0000
Pesaran scaled LM 20.05760 0.0000
Pesaran CD 5.929090 0.0000

Residual Cross-Section Dependencé Jest

Null hypothesis: No cross-section dépehdence (correlation) in residuals
Equation: Untitled

Periods included: 23

Cross-sections included: 156.

Total panel (unbalanged) Obsefvations: 317

Note: non-zero cross:secfion means detected in data

Test employs centered*€orrelations computed from pairwise samples

Test Statistic d.f. Prob.
Breusch-Ragan LM 282.2493 105 0.0000
Pesaran scaled LM 12.23137 0.0000
Pesaran CD 0.297712 0.7659
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Residual Cross-Section Dependence Test

Null hypothesis: No cross-section dependence (correlation) in residuals
Equation: Untitled

Periods included: 23

Cross-sections included: 15

Total panel (unbalanced) observations: 317

Note: non-zero cross-section means detected in data

Test employs centered correlations computed from pairwise samples

Test Statistic d.f. Prob.
Breusch-Pagan LM 475.8847 105 0.0000
Pesaran scaled LM 25.59348 0.0000
Pesaran CD 2.929678 0.0034

Residual Cross-Section Dependence Test

Null hypothesis: No cross-section dependence (correlation) in residuals
Equation: Untitled

Periods included: 23

Cross-sections included: 15

Total panel (unbalanced) observations: 317

Note: non-zero cross-section means detected in data

Test employs centered correlations computed from pairwise samples

Test Statistic d.f Prob.
Breusch-Pagan LM 447.2997 105 0.0000
Pesaran scaled LM 23.62092 0.0000
Pesaran CD 8.516000 0.0000

Residual Cross-Section Dependencé Jest

Null hypothesis: No cross-section dépehdence (correlation) in residuals
Equation: Untitled

Periods included: 23

Cross-sections included: 156.

Total panel (unbalanged) Obsefvations: 317

Note: non-zero cross:secfion means detected in data

Test employs centered*€orrelations computed from pairwise samples

Test Statistic d.f. Prob.
Breusch-Ragan LM 405.8560 105 0.0000
Pesaran scaled LM 20.76104 0.0000
Pesaran CD 10.82253 0.0000
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Residual Cross-Section Dependence Test

Null hypothesis: No cross-section dependence (correlation) in residuals
Equation: Untitled

Periods included: 23

Cross-sections included: 15

Total panel (unbalanced) observations: 313

Note: non-zero cross-section means detected in data

Test employs centered correlations computed from pairwise samples

Test Statistic d.f. Prob.
Breusch-Pagan LM 281.6545 105 0.0000
Pesaran scaled LM 12.19032 0.0000
Pesaran CD 1.083168 0.2787

Residual Cross-Section Dependence Test

Null hypothesis: No cross-section dependence (correlation) in residuals
Equation: Untitled

Periods included: 23

Cross-sections included: 15

Total panel (unbalanced) observations: 313

Note: non-zero cross-section means detected in data

Test employs centered correlations computed from pairwise samples

Test Statistic d.f Prob.
Breusch-Pagan LM 277.2012 105 0.0000
Pesaran scaled LM 11.88301 0.0000
Pesaran CD 7.205429 0.0000

Residual Cross-Section Dependencé Jest

Null hypothesis: No cross-section dépehdence (correlation) in residuals
Equation: Untitled

Periods included: 23

Cross-sections included: 156.

Total panel (unbalanged) obsetvations: 313

Note: non-zero cross:secfion means detected in data

Test employs centered*€orrelations computed from pairwise samples

Test Statistic d.f. Prob.
Breusch-Ragan LM 248.3915 105 0.0000
Pesaran scaled LM 9.894952 0.0000
Pesaran CD 1.226016 0.2202
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Residual Cross-Section Dependence Test

Null hypothesis: No cross-section dependence (correlation) in residuals
Equation: Untitled

Periods included: 23

Cross-sections included: 15

Total panel (unbalanced) observations: 313

Note: non-zero cross-section means detected in data

Test employs centered correlations computed from pairwise samples

Test Statistic d.f. Prob.
Breusch-Pagan LM 312.7346 105 0.0000
Pesaran scaled LM 14.33505 0.0000
Pesaran CD 5.742652 0.0000

Residual Cross-Section Dependence Test

Null hypothesis: No cross-section dependence (correlation) in residuals
Equation: Untitled

Periods included: 23

Cross-sections included: 15

Total panel (unbalanced) observations: 313

Note: non-zero cross-section means detected in data

Test employs centered correlations computed from pairwise samples

Test Statistic d.f Prob.
Breusch-Pagan LM 352.7751 105 0.0000
Pesaran scaled LM 17.09811 0.0000
Pesaran CD 5.378975 0.0000

Residual Cross-Section Dependencé Jest

Null hypothesis: No cross-section dépehdence (correlation) in residuals
Equation: Untitled

Periods included: 23

Cross-sections included: 156.

Total panel (unbalanged) obsetvations: 313

Note: non-zero cross:secfion means detected in data

Test employs centered*€orrelations computed from pairwise samples

Test Statistic d.f. Prob.
Breusch-Ragan LM 350.9415 105 0.0000
Pesaran scaled LM 16.97158 0.0000
Pesaran CD 2.917166 0.0035
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Co-integration test results
Objective 1

Kao Residual Cointegration Test

Series: PRT INST GDPG BM INF TOPN EXDT

Date: 08/21/24 Time: 00:01

Sample: 2000 2022

Included observations: 345

Null Hypothesis: No cointegration

Trend assumption: No deterministic trend

User-specified lag length: 1

Newey-West automatic bandwidth selection and Bartlett kernel

t-Statistic Prob.
ADF -2.105253 0.0176
Residual variance 26.42162
HAC variance 23.23099
Kao Residual Cointegration Test
Series: GINT INST GDPG BM INF TOPN EXDT
Date: 08/21/24 Time: 00:03
Sample: 2000 2022
Included observations: 345
Null Hypothesis: No cointegration
Trend assumption: No deterministic trend
User-specified lag length: 1
Newey-West automatic bandwidth selection and Bartlett Kernel
t-Statistic Prob.
ADF -4.511839 0.0000
Residual variance 20.25771
HAC variance 17.38582
Kao Residual Cointegration Test
Series: BFR INST GDPG BM INF TOPN EXDT
Date: 08/21/24 Time™00:05
Sample: 2000 2022
Included obseryations: 345
Null Hypothesis:"No cointegration
Trend assumption: No deterministic trend
User-specified lag length: 1
Newey-West automatic bandwidth selection and Bartlett kernel
t-Statistic Prob.
ADF -3.446018 0.0003
Residual variance 27.86247
HAC variance 24.30040
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Kao Residual Cointegration Test

Series: MFR INST GDPG BM INF TOPN EXDT

Date: 08/21/24 Time: 00:07

Sample: 2000 2022

Included observations: 345

Null Hypothesis: No cointegration

Trend assumption: No deterministic trend

User-specified lag length: 1

Newey-West automatic bandwidth selection and Bartlett kernel

t-Statistic Prob.
ADF -5.220395 0.0000
Residual variance 16.29776
HAC variance 12.47441
Kao Residual Cointegration Test
Series: TFR INST GDPG BM INF TOPN EXDT
Date: 08/21/24 Time: 00:07
Sample: 2000 2022
Included observations: 345
Null Hypothesis: No cointegration
Trend assumption: No deterministic trend
User-specified lag length: 1
Newey-West automatic bandwidth selection and Bartlett kerfel
{*Gtatistic Prob.
ADF -3.304805 0.0005
Residual variance 29.98829
HAC variance 24.94816
Kao Residual Cointegration Test
Series: IFR INST GDPG BM INFNEOPN EXDT
Date: 08/21/24 Time: 0Q:08
Sample: 2000 2022
Included observations: 345
Null Hypothesis: No colfitegration
Trend assumption: No deterministic trend
User-specified 2@ length: 1
Newey4Vestautomatic bandwidth selection and Bartlett kernel
t-Statistic Prob.
ADF -3.096441 0.0010
Residual variance 28.14708
HAC variance 31.26944
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Objective 2

Kao Residual Cointegration Test

Series: AGPF1 PRT GINT BFR MFR TFR IFR GDPG BM INF TOPN EXDT
Date: 08/21/24 Time: 00:42

Sample: 2000 2022

Included observations: 345

Null Hypothesis: No cointegration

Trend assumption: No deterministic trend

User-specified lag length: 1

Newey-West automatic bandwidth selection and Bartlett kernel

t-Statistic Prob.
ADF -2.423407 0.0077
Residual variance 7.710661
HAC variance 6.608224

Kao Residual Cointegration Test

Series: AGPF2 PRT GINT BFR MFR TFR IFR GDPG BM INF TOPN EXDI
Date: 08/21/24 Time: 00:42

Sample: 2000 2022

Included observations: 345

Null Hypothesis: No cointegration

Trend assumption: No deterministic trend

User-specified lag length: 1

Newey-West automatic bandwidth selection and Bartlett kernel

t-Statistic Prob.
ADF -1.701775 0.0444
Residual variance 1.803316
HAC variance 2.888058

Kao Residual Cointegration Test

Series: AGPF3 PRT GINKRBFR MFR TFR IFR GDPG BM INF TOPN EXDT
Date: 08/21/24 Time: 0047

Sample: 2000 2022

Included observatiops: 345

Null HypothesiSaNe‘cointegration

Trend assufmptien: No deterministic trend

Automatic lag=length selection based on SIC with a max lag of 2
Newey-West automatic bandwidth selection and Bartlett kernel

t-Statistic Prob.
ADF -1.658080 0.0475
Residual variance 1.658493
HAC variance 2.525408
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Objective 3

Kao Residual Cointegration Test

Series: AGPF1 INST GDPG BM INF TOPN EXDT

Date: 08/21/24 Time: 10:59

Sample: 2000 2022

Included observations: 345

Null Hypothesis: No cointegration

Trend assumption: No deterministic trend

Automatic lag length selection based on SIC with a max lag of 3
Newey-West automatic bandwidth selection and Bartlett kernel

t-Statistic Prob.
ADF -2.798754 0.0026
Residual variance 7.690341
HAC variance 5.838878
Kao Residual Cointegration Test
Series: AGPF2 INST GDPG BM INF TOPN EXDT
Date: 08/21/24 Time: 11:00
Sample: 2000 2022
Included observations: 345
Null Hypothesis: No cointegration
Trend assumption: No deterministic trend
User-specified lag length: 1
Newey-West automatic bandwidth selection and Bartlett kernel
t-Statistic Prob.
ADF -2.375777 0.0088
Residual variance 1.861302
HAC variance 3.820134
Kao Residual Cointegration Test
Series: AGPF3 INST GDRG'BM INF TOPN EXDT
Date: 08/21/24 Time: 1103
Sample: 2000 2022
Included observatiops: 345
Null HypothesiSaNe‘cointegration
Trend assufmptien: No deterministic trend
User-specified’lag length: 1
Newey-West automatic bandwidth selection and Bartlett kernel
t-Statistic Prob.
ADF -2.351453 0.0093
Residual variance 1.633840
HAC variance 2.534635
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Objective 4

Kao Residual Cointegration Test

Series: AGPF1 PRT INST PRT*INST GDPG INF TOPN EXDT
Date: 08/24/24 Time: 22:45

Sample: 2000 2022

Included observations: 345

Null Hypothesis: No cointegration

Trend assumption: No deterministic trend

Automatic lag length selection based on SIC with a max lag of 2
Newey-West automatic bandwidth selection and Bartlett kernel

t-Statistic Prob.
ADF -2.689959 0.0036
Residual variance 7.300447
HAC variance 5.824896
Kao Residual Cointegration Test
Series: AGPF1 GINT INST GINT*INST GDPG BM TOPN EXDT
Date: 08/24/24 Time: 22:46
Sample: 2000 2022
Included observations: 345
Null Hypothesis: No cointegration
Trend assumption: No deterministic trend
Automatic lag length selection based on SIC with a max lag of 2
Newey-West automatic bandwidth selection and Bartlett kernel
t-Statistic Prob.
ADF -3.644240 0.0001
Residual variance 7.540604
HAC variance 5.814805
Kao Residual Cointegration Test
Series: AGPF1 BFR INSTKCBFR*INST GDPG BM INF EXDT
Date: 08/24/24 Time: 22:47
Sample: 2000 2022
Included observatiops: 345
Null HypothesiSaNe‘cointegration
Trend assufmptien: No deterministic trend
Automatic lag=length selection based on SIC with a max lag of 2
Newey-West automatic bandwidth selection and Bartlett kernel
t-Statistic Prob.
ADF -2.720429 0.0033
Residual variance 7.632444
HAC variance 6.381950
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Kao Residual Cointegration Test

Series: AGPF1 MFR INST MFR*INST GDPG INF EXDT

Date: 08/24/24 Time: 22:47

Sample: 2000 2022

Included observations: 345

Null Hypothesis: No cointegration

Trend assumption: No deterministic trend

Automatic lag length selection based on SIC with a max lag of 2
Newey-West automatic bandwidth selection and Bartlett kernel

t-Statistic Prob.
ADF -2.272844 0.0115
Residual variance 7.352556
HAC variance 6.073688
Kao Residual Cointegration Test
Series: AGPF1 TFR INST TFR*INST GDPG BM TOPN EXDT
Date: 08/24/24 Time: 22:48
Sample: 2000 2022
Included observations: 345
Null Hypothesis: No cointegration
Trend assumption: No deterministic trend
Automatic lag length selection based on SIC with a max lag of 2
Newey-West automatic bandwidth selection and Bartlett kernel
{-Statistic Prob.
ADF x3% 37880 0.0001
Residual variance 7.707508
HAC variance 6.131681
Kao Residual Cointegration Test
Series: AGPF1 IFR INST IFR4NST, GDPG BM TOPN
Date: 08/24/24 Time: 22:48
Sample: 2000 2022
Included observations: 345
Null Hypothesis: No ¢ointegration
Trend assumptiogaNo deterministic trend
Automatic lag Jength'selection based on SIC with a max lag of 2
Newey-Westadtomatic bandwidth selection and Bartlett kernel
t-Statistic Prob.
ADF -4.135310 0.0000
Residual variance 8.010467
HAC variance 7.399985
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Kao Residual Cointegration Test

Series: AGPF2 PRT INST PRT*INST BM INF EXDT

Date: 08/24/24 Time: 22:52

Sample: 2000 2022

Included observations: 345

Null Hypothesis: No cointegration

Trend assumption: No deterministic trend

User-specified lag length: 1

Newey-West automatic bandwidth selection and Bartlett kernel

t-Statistic Prob.
ADF -2.041882 0.0206
Residual variance 1.920939
HAC variance 2.754580
Kao Residual Cointegration Test
Series: AGPF2 GINT INST GINT*INST INF EXDT
Date: 08/24/24 Time: 22:53
Sample: 2000 2022
Included observations: 345
Null Hypothesis: No cointegration
Trend assumption: No deterministic trend
Automatic lag length selection based on SIC with a max lag of 2
Newey-West automatic bandwidth selection and Bartlett kernel
{-Statistic Prob.
ADF +1%764706 0.0388
Residual variance 1.929079
HAC variance 2.754235
Kao Residual Cointegration Test
Series: AGPF2 BFR INST BFR*NST BM INF EXDT
Date: 08/24/24 Time: 22:54
Sample: 2000 2022
Included observations:, 345
Null Hypothesis: No €ointegeation
Trend assumptian: Ng deterministic trend
User-specified lagilength: 1
Newey-West automatic bandwidth selection and Bartlett kernel
t-Statistic Prob.
ADF -2.006508 0.0224
Residual variance 1.941007
HAC variance 2.856456
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Kao Residual Cointegration Test

Series: AGPF2 MFR INST MFR*INST BM INF EXDT

Date: 08/24/24 Time: 22:54

Sample: 2000 2022

Included observations: 345

Null Hypothesis: No cointegration

Trend assumption: No deterministic trend

Automatic lag length selection based on SIC with a max lag of 2
Newey-West automatic bandwidth selection and Bartlett kernel

t-Statistic Prob.
ADF -2.183340 0.0145
Residual variance 1.931943
HAC variance 2.787978
Kao Residual Cointegration Test
Series: AGPF2 TFR INST TFR*INST BM TOPN EXDT
Date: 08/24/24 Time: 22:55
Sample: 2000 2022
Included observations: 345
Null Hypothesis: No cointegration
Trend assumption: No deterministic trend
User-specified lag length: 1
Newey-West automatic bandwidth selection and Bartlett kerfel
{*Gtatistic Prob.
ADF -1.739738 0.0410
Residual variance 1.871691
HAC variance 2.530978
Kao Residual Cointegration Test
Series: AGPF2 IFR INST IFR4NST INF TOPN EXDT
Date: 08/24/24 Time: 22:56
Sample: 2000 2022
Included observations: 345
Null Hypothesis: No ¢ointegration
Trend assumptiogaNo deterministic trend
Automatic lag Jength'selection based on SIC with a max lag of 2
Newey-Westadtomatic bandwidth selection and Bartlett kernel
t-Statistic Prob.
ADF -1.875151 0.0304
Residual variance 1.906748
HAC variance 3.014299
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Kao Residual Cointegration Test

Series: AGPF3 PRT INST PRT*INST GDPG BM

Date: 08/24/24 Time: 22:58

Sample: 2000 2022

Included observations: 345

Null Hypothesis: No cointegration

Trend assumption: No deterministic trend

User-specified lag length: 1

Newey-West automatic bandwidth selection and Bartlett kernel

t-Statistic Prob.
ADF -1.735355 0.0410
Residual variance 1.709102
HAC variance 3.471980
Kao Residual Cointegration Test
Series: AGPF3 GINT INST GINT*INST BM INF TOPN EXDT
Date: 08/24/24 Time: 22:59
Sample: 2000 2022
Included observations: 345
Null Hypothesis: No cointegration
Trend assumption: No deterministic trend
User-specified lag length: 1
Newey-West automatic bandwidth selection and Bartlett kernel
{-Statistic Prob.
ADF < 1784871 0.0332
Residual variance 1.590327
HAC variance 3.474858
Kao Residual Cointegration Test
Series: AGPF3 BFR INST BFR*INS T™"\GDPG BM INF
Date: 08/24/24 Time: 23:00
Sample: 2000 2022
Included observations: 345
Null Hypothesis: No ¢ointegration
Trend assumptiogaNo deterministic trend
User-specifieddag,length: 1
Newey-Westadtomatic bandwidth selection and Bartlett kernel
t-Statistic Prob.
ADF -1.745698 0.0392
Residual variance 1.857708
HAC variance 3.232758
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Kao Residual Cointegration Test

Series: AGPF3 MFR INST MFR*INST GDPG BM TOPN EXDT
Date: 08/24/24 Time: 23:01

Sample: 2000 2022

Included observations: 345

Null Hypothesis: No cointegration

Trend assumption: No deterministic trend

User-specified lag length: 1

Newey-West automatic bandwidth selection and Bartlett kernel

t-Statistic Prob.
ADF -1.886851 0.0305
Residual variance 1.555723
HAC variance 3.247381
Kao Residual Cointegration Test
Series: AGPF3 TFR INST TFR*INST INF TOPN EXDT
Date: 08/24/24 Time: 23:03
Sample: 2000 2022
Included observations: 345
Null Hypothesis: No cointegration
Trend assumption: No deterministic trend
Automatic lag length selection based on SIC with a max lag of 2
Newey-West automatic bandwidth selection and Bartlett kernel
{-Statistic Prob.
ADF 19825191 0.0325
Residual variance 1.560516
HAC variance 3.444860
Kao Residual Cointegration Test
Series: AGPF3 IFR INST IFR*INST.BM INF TOPN
Date: 08/24/24 Time: 23:06
Sample: 2000 2022
Included observations:, 345
Null Hypothesis: No €ointegeation
Trend assumptian: Ng deterministic trend
User-specified lagilength: 1
Newey-West automatic bandwidth selection and Bartlett kernel
t-Statistic Prob.
ADF -1.887416 0.0297
Residual variance 1.716115
HAC variance 3.568390
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Estimation Results
Objective 1

. xtpmg d.prt d.inst d.gdpg d.bm d.inf d.exdt, lr(l.prt inst gdpg bm inf exdt) ec(ECT) replace
> mg

Mean Group Estimation: Error Correction Form
(Estimate results saved as mg)

D.pprt| Coef. Std.Err.  z P>|z| [95% Conf. Interval] OQ\
+
ECT |
inst| 28.93935 12.02411 241 0016 5372526 52.50617 ’\
odpg | 4933288 5573921 0.89 0376 -.5991397 1.58 7@
bm| 1488598 3080277 0.48 0.629 -4548634 .75%
inf| 0167244 4555852 0.04 0.971 -.8762061 .@

exdt| -.0123706 .1226053 -0.10 0.920 -.252672
+

SR |

A4
ECT| -779518 .1454067 -5.36 0.000 %@ -.4945262

9315

inst |
D1.| -17.84334 6917849 -2.58 0.0@31.40207 -4.284603

|
gdpg |
DI.| -.2398597 .1176927 2\&9\0 042 -.4705332 -.0091861

|
bm |
D1| -.077237 S@s -0.63 0.526 -.3157966 .1613227

1nf |

D1| 044(7@35772 0.60 0.545 -.0997109 .1887063

exdt|
@234 0550706  2.15 0.032 .0104871 .2263597

_co 30.53217 8.332588 3.66 0.000 14.2006 46.86374
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. xtpmg d.prt d.inst d.gdpg d.bm d.inf d.exdt, lr(l.prt inst gdpg bm inf exdt) ec(ECT) replace
> pmg

Iteration 0: log likelihood =-763.20324 (not concave)
Iteration 1: log likelihood = -760.892 (not concave)
Iteration 2: log likelihood = -757.2926 (not concave)
Iteration 3: log likelihood = -752.84476

Iteration 4: log likelihood = -748.50872 (backed up)

Iteration 5: log likelihood = -747.19883 \
Iteration 6: log likelihood = -746.65335 Q
Iteration 7: log likelihood = -746.65239

Iteration 8: log likelihood = -746.65239 < O
Pooled Mean Group Regression 0«

(Estimate results saved as pmg) %

Panel Variable (i): ¢ _id Number of obs =
Time Variable (t): year Number of groups

Obs per group: min = b
avg=  20.
SN

max =

Log Likelihoo@6.6524

D.prt| Coef. Std.Err. 2z P> *95% Conf. Interval]

N ¢
ECT | {:1)
inst| 14.92899 3.35943 Q 4 0.000 8344624 21.51335
gdpg | .5098476 .078 6.49 0.000 .3558929 .6638024

bm| .3358289 .0712471 4.71 0.000 .1961872 .4754706
1 1.17 0.244 -.0450157 .1772759

inf| 0661301 .056
exdt | .152?0’\\' 4474 5778 0.000 .101067 .2047389
+

SR N\
CT | 036 .1237235 -3.49 0.000 -.6736971 -.1887101

N

i
D1.| -2.044712 4.353367 -0.47 0.639 -10.57715 6.48773

|

gdpg |

DI.| -.2231006 .0580135 -3.85 0.000 -.336805 -.1093963
|

bm |

DI1.| 2208613 .2427548 0.91 0.363 -.2549294 696652

ey

=]
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inf |

DI1.| .293804 .2165061 136 0.175 -.1305402 .7181482
|

exdt |

DI1.| -.1186282 .1293626 -0.92 0.359 -.3721743 .1349179

|
~cons| 11.84107 3.501328 3.38 0.001 4.978591 18.70354

. hausman mg pmg, sigmamore Q\
---- Coefficients ---- < 0

| (b) (B) (b-B)  sqrt(diag(V_b-V_B)) /\
| mg pmg Difference S.E.
_l’_

inst| 28.93935 14.92899 14.01036 18.15398
gdpg | 4933288  .5098476 -.0165189 85222
bm| .1488598 .3358289 -.1869691 4675582
inf| 0167244 .0661301 -.0494057 6972174
exdt| -.0123706 .152903 -.1652736 . 51
Mo

b = consistent under Ho and Ha; fhed from xtpmg
B = inconsistent under Ha, efficient u 0; obtained from xtpmg

Test: Ho: difference in coefﬁcients@emaﬁc
chi2(5) = (b—B)'[(V_b—\é\g’?—l)](b—B)

= 235 ¢

Prob>chi2 = S@
¢
%6
\&
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. xtpmg d.prt d.inst d.gdpg d.bm d.inf d.exdt, lr(l.prt inst gdpg bm inf exdt) ec(ECT) replace
> mg

Mean Group Estimation: Error Correction Form
(Estimate results saved as mg)

_|_

D.pprt| Coef. Std.Err.  z P>|z| [95% Conf. Interval] Q\

ECT | (::>
inst| 28.93935 12.02411 241 0016 5372526 52.50617 <:_/
edpg | 4933288 5573921 0.89 0376 -.5991397 1.585797¢\
bm| .1488598 3080277 0.48 0.629 -4548634 7525
inf| 0167244 4555852 0.04 0971 -.8762061 .909
exdt| -.0123706 .1226053 -0.10 0.920 -2526727 (ff;

J’_

" Q
ECT | -.779518 .1454067 -5.36 0.000 -1.06451 4945262

|

inst | fb

D1.| -17.84334 6917849 -2.58 0.0]10 40207 -4.284603
|

gdpg |

DI.| -.2398597 .1176927 -2.04’\@@2 -4705332 -.0091861
| 2

bm | ’\

DI.| -.077237 .121716 63 0.526 -3157966 .1613227

|
inf | \ ;;2\
DI. | .o444977~3g; 72 0.60 0.545 -.0997109 .1887063

| X
exdt | <\|
DI. | .1& .0550706 2.15 0.032 .0104871 .2263597

|
_cql% 53217 8.332588 3.66 0.000 14.2006 46.86374
4

. outreg? using ruftestobj1, bdec(3) tdec(3) rdec(3) adec(3) alpha (0.01, 0.05, 0.10) addstat(A
> dj. R-squared, e(r2_a)) excel append

check eret list for the existence of e(r2_a)

ruftestobj1.xml

dir : seeout
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. xtpmg d.prt d.inst d.gdpg d.bm d.inf d.exdt, lr(l.prt inst gdpg bm inf exdt) ec(ECT) replace
> pmg

Iteration 0: log likelihood =-763.20324 (not concave)
Iteration 1: log likelihood = -760.892 (not concave)
Iteration 2: log likelihood = -757.2926 (not concave)
Iteration 3: log likelihood = -752.84476

Iteration 4: log likelihood = -748.50872 (backed up)

Iteration 5: log likelihood = -747.19883 \
Iteration 6: log likelihood = -746.65335 Q
Iteration 7: log likelihood = -746.65239

Iteration 8: log likelihood = -746.65239 < O
Pooled Mean Group Regression 0«

(Estimate results saved as pmg) %

Panel Variable (i): ¢ _id Number of obs =
Time Variable (t): year Number of groups

Obs per group: min = b
avg=  20.
SN

max =

Log Likelihoo@6.6524

D.prt| Coef. Std.Err. 2z P> *95% Conf. Interval]

N ¢
ECT | {:1)
inst| 14.92899 3.35943 Q 4 0.000 8344624 21.51335
gdpg | .5098476 .078 6.49 0.000 .3558929 .6638024

bm| .3358289 .0712471 4.71 0.000 .1961872 .4754706
1 1.17 0.244 -.0450157 .1772759

inf| 0661301 .056
exdt | .152?0’\\' 4474 5778 0.000 .101067 .2047389
+

SR N\
CT | 036 .1237235 -3.49 0.000 -.6736971 -.1887101

N

i
D1.| -2.044712 4.353367 -0.47 0.639 -10.57715 6.48773

|

gdpg |

DI.| -.2231006 .0580135 -3.85 0.000 -.336805 -.1093963
|

bm |

DI1.| 2208613 .2427548 0.91 0.363 -.2549294 696652

ey

=]
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inf |
DI.| .293804 2165061 1.36 0.175 -.1305402 .7181482
|

exdt |
DI1.| -.1186282 .1293626 -0.92 0.359 -.3721743 .1349179

|
~cons| 11.84107 3.501328 3.38 0.001 4.978591 18.70354

> dj. R-squared, e(r2_a)) excel append
check eret list for the existence of e(r2_a) <

ruftestobj1.xml l\
dir : seeout O

. hausman mg pmg, sigmamore 0
---- Coefficients ---- J

| (®) (B) (b-B)  sqrt(diag(V.

b(@))
| mg pmg Difference S.%

+ >
inst| 28.93935 14.92899 14.016@ 18.15398

. outreg? using ruftestobj1, bdec(3) tdec(3) rdec(3) adec(3) alpha (0.01, 0.05, O.IEE lest t(A

gdpg| 4933288 5098476  -.01651 852225
bm| .1488598 3358289 q%%m 4675582
inf| 0167244 .0661301 057 6972174
exdt| -.0123706  .152903 1652736 1863851

. N .
b = consi e@der Ho and Ha; obtained from xtpmg
B = inconsistent % a, efficient under Ho; obtained from xtpmg
Test: Ho: dif@ coefficients not systematic

chi2(5) = (b-B)'[(V_b-V_B)*(-1)](b-B)

2.35
\j&chﬁ = 0.7996
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. xtpmg d.gint d.inst d.gdpg d.bm d.inf d.exdt, Ir(I.gint inst gdpg bm inf exdt) ec(ECT) replac
>emg

Mean Group Estimation: Error Correction Form
(Estimate results saved as mg)

_|_

D.gint| Coef. Std.Err. z P>z] [95% Conf. Interval] Q\

ECT | O
inst| 29.57348 23.93816 124 0217 -17.34444 76.49141 Q/
gdpg | 0425977 4089146 0.10 0.917 -7588601 844055

bm| -7816689 1.159605 -0.67 0.500 -3.054452 14911

inf| 0470683 2510747 0.19 0.851 -.445029 539%

exdt| -.2752759 .1530108 -1.80 0.072 -.5751715 6
+

SR | 9
ECT | -.5275849 .1141383 -4.62 0.000 —.751& -.303878

|
inst | fb
D1.| -3.088254 8.508565 -0.36 0. 7!7 776474 13.58823

|
gdpg |
DI.| -.1625473 .1012605 -1. 6\ -3610141 .0359195

|
bm | 2}
D1.| -.6299128 32692‘88\§ 93 0.054 -1.270681 .0108559

inf| %
Dl1. | —185389& -1.38 0.167 -.4483073 .0775293

|
exdt | < !
D1| 6 0628001 -0.56 0.578 -.1580321 .0881396

_c\n% 050247 19.9797 -0.05 0.958 -40.20975 38.10925

. outreg? using ruftestobj1, bdec(3) tdec(3) rdec(3) adec(3) alpha (0.01, 0.05, 0.10) addstat(A
> dj. R-squared, e(r2_a)) excel append

check eret list for the existence of e(r2_a)

ruftestobj1.xml

dir : seeout
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. xtpmg d.gint d.inst d.gdpg d.bm d.inf d.exdt, Ir(I.gint inst gdpg bm inf exdt) ec(ECT) replac
> ¢ pmg

Iteration 0: log likelihood =-790.52613 (not concave)
Iteration 1: log likelihood =-783.84861 (not concave)
Iteration 2: log likelihood =-773.15962

Iteration 3: log likelihood =-769.30921

Iteration 4: log likelihood = -768.4001

Iteration 5: log likelihood = -768.36138 \
Iteration 6: log likelihood = -768.36123 Q
Iteration 7: log likelihood = -768.36123 : O

Pooled Mean Group Regression
(Estimate results saved as pmg)

Panel Variable (i): ¢_id Number of obs = f %

Time Variable (t): year Number of groups =
Obs per group: min =

= 20.1
?rragxz 2 er

Log Likelihood 3612
A

D.gint| Coef. Std.Err. =z P>|z bﬁ Conf. Interval]
_l’_

ECT
inst| 19.4235 4.800608 fé&‘ 000 10.01448 28.83252
gdpg | -.6291918 12641 98 0.000 -.8769551 -.3814286

bm | 4377122 O 493 0.000 .2638673 .6115571
inf| -.6215851 .0 -6.43 0.000 -.8111109 -.4320594

exdt| - 0509617&) -1.77 0.076 -.1073134 .0053899

ECT| éﬁ! 0631683 -6.61 0.000 -.5411919 -.2935769

SR

st |
1&&760371 5.454763 -1.06 0.291 -16.45151 4.930769

|

gdpg |

D1.| -.0031995 .063177 -0.05 0.960 -.1270241 .1206251
|

bm |

DI.| -.2869509 .1148456 -2.50 0.012 -.5120441 -.0618577

|
inf |
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DI.| -.1190841 .1121518 -1.06 0.288 -.3388976 .1007294
|

exdt |
DI1.| -.03585 .0518724 -0.69 0.489 -.1375181 .0658182

|
_cons| 16.83943 3.236847 5.20 0.000 10.49532 23.18353

> dj. R-squared, e(r2_a)) excel append
check eret list for the existence of e(r2_a)
ruftestobj1.xml

. outreg? using ruftestobj1, bdec(3) tdec(3) rdec(3) adec(3) alpha (0.01, 0.05, 0.10) a

&
S

. hausman mg pmg, sigmamore %

---- Coefficients ---- < >
| (b) (B) (b-B)  sqrt(diag(V_b-V, é
| mg pmg Difference S.

_l’_

inst| 29.57348  19.4235  10.14998 @?45237
gdpg | 0425977 -.6291918 671 5979115
bm | -7816689 4377122 -12 1.730774
inf| .0470683 -.6215851 gg 3625609
exdt| -2752759 -.0509617 ( 42 2268622

= consistent 0 and Ha; obtained from xtpmg
B= 1ncon51stent % efficient under Ho; obtained from xtpmg

Test: Ho: dlfference n coefficients not systematic
ch12( S[(V b-V_B)*(-1)](b-B)

P 12 = O 7354

\*
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. xtpmg d.bfr d.inst d.gdpg d.bm d.inf d.topn d.exdt, Ir(1.bfr inst gdpg bm inf topn exdt) ec(E
> CT) replace mg

Mean Group Estimation: Error Correction Form
(Estimate results saved as mg)

_|_

D.bfr| Coef. Std.Err.  z P>z [95% Conf. Interval] Q\

ECT | O
inst| 16.64283 33.95909 0.49 0.624 -49.91576 83.20142 Q/
gdpg | -1.430422 1117329 -1.28 0.200 -3.620348 .7595033&
bm| -7041498 3385344 -2.08 0.038 -1.367665 -.04063
inf| -1.498496 7945419 -1.89 0.059 -3.05577 .058
topn | -.0166642 2000334 -0.08 0.934 -4087224 _37
exdt| 5177978 4049506 1.28 0201 -.2758908 @I

+

SR |

ECT| -.5640549 .2176884 -2.59 0.010 88%3 -.1373936

486

|

inst | ’?

DI.| 32.84179 19.58753 1.68 0 549066 71.23264
|

gdpg | s

DI1.| -.265372 .1770891 @?@ -.6124602 .0817162
|

bm |

DI.| .399693 3% 114 0.253 -2858217 1.085208

|
inf|

D1| 2899i1@§95476 0.66 0.509 -1.151469 5715262

topn| Q
DI. |f& 951 .1005247 -0.17 0.862 -.2145199 .1795297

em
DI.| 3962177 2410879 1.64 0.100 -076306 8687413

|
~cons| 21.33392 40.71828 0.52 0.600 -58.47245 101.1403

. outreg? using ruftestobj1, bdec(3) tdec(3) rdec(3) adec(3) alpha (0.01, 0.05, 0.10) addstat(A
> dj. R-squared, e(r2_a)) excel append

check eret list for the existence of e(r2_a)

ruftestobj1.xml
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. xtpmg d.bfr d.inst d.gdpg d.bm d.inf d.topn d.exdt, Ir(1.bfr inst gdpg bm inf topn exdt) ec(E
> CT) replace pmg

Iteration 0: log likelihood =-799.60665 (not concave)

Iteration 1: log likelihood = -788.9486 (not concave)

Iteration 2: log likelihood =-787.82977 (not concave)

Iteration 3: log likelihood =-779.44096 (not concave)

Iteration 4: log likelihood =-773.95735 (not concave)

Iteration 5: log likelihood =-769.97431 (not concave) \
Iteration 6: log likelihood =-767.51791 Q
Iteration 7: log likelihood = -765.84193

Iteration 8: log likelihood = -765.42744 < O
Iteration 9: log likelihood = -765.39155 &
Iteration 10: log likelihood = -765.39153 Q

Pooled Mean Group Regression : %

(Estimate results saved as pmg)

Panel Variable (i): c_id Number of obs = J
Time Variable (t): year Number of gr. 3 15
Obs per group: mln = 8

avg =
maX
Log led@ 7653915

D.bfr|  Coef. Std. Err. Zé:?d [95% Conf. Interval]
+ \

ECT | NN
inst| -48.4106 6. -7.61 0.000 -60.87275 -35.94845
6

gdpg | 5674453}( 32 293 0.003 .1880683 .9468223

bm | -.270 01545 -3.37 0.001 -.4273686 -.1131689
inf| - 957 242336 -7.71 0.000 -1.201281 -.7142946
topn | . 0673321 1.83 0.067 -.0087228 .255214
exdt| 3 32 0389592 4.52 0.000 .0996735 .2523906
ECT| -.2788438 .0863376 -3.23 0.001 -.4480625 -.1096251
|

inst |

DI.| 20.81256 6.826627 3.05 0.002 7.432615 34.1925
|

gdpg |

DI.| -2209114 .1256568 -1.76 0.079 -.4671942 .0253714

SR
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bm |

DI1.| .1633185 .1268215 1.29 0.198 -.0852471
|

inf |

DI1.| .1118319 .078151 1.43 0.152 -.0413412
|

topn |

DI1.| .0457234 .0511908 0.89 0.372 -.0546087
|

exdt |

DI1.| .1098039 .0785512 1.40 0.162 -.0441536
|

_cons| 10.1441 6.249637 1.62 0.105 -2.104962

2637613

4118841

.265005

.1460555

R

. outreg? using ruftestobj1, bdec(3) tdec(3) rdec(3) adec(3) alp
> dj. R-squared, e(r2_a)) excel append
check eret list for the existence of e(r2_a)
ruftestobj1.xml

dir : seeout

2
i@

. hausman mg pmg, sigmamore

22.39317 O
,\(,

168\: ;0.05, 0.10) addstat(A

---- Coefficients ----

b ®) {;}qrt( g(V_b-V_B)
|  mg pmg

_|_
inst| 16.64283 -48. \s.“ 65.05343  74.55552
adpg | -1.430422 \5674453  -1.997867  2.454326
bm| -.7041498 \-2702687  -.4338811  .7416145
inf| -1.49849 %957788 -540708  1.746297
topn| -.0166642> 1232456  -.1399098  .4355843
exdt | N 8  .176032 3417657  .8914255

Test: Ho: difference in coefficients not systematic

chi2(6) = (b-B)[(V_b-V_B)(-1)](b-B)
8.18
0.2250

Prob>chi2 =

348

' -
b b = consistent under Ho and Ha; obtained from xtpmg
inconsistent under Ha, efficient under Ho; obtained from xtpmg



. xtpmg d.mfr d.inst d.gdpg d.inf d.topn d.exdt, Ir(l.mfr inst gdpg inf topn exdt) ec(ECT) repl
>ace mg

Mean Group Estimation: Error Correction Form
(Estimate results saved as mg)

_|_

D.mfr| Coef. Std.Err. z P>z [95% Conf. Interval] Q\

ECT | (::>
inst| -12.33862 11.90659 -1.04 0.300 -35.67511 10.99786 <:_/
gdpg | -1479514 3211285 -0.46 0.645 -7773518 .4814489&
inf| .1682899 2224244 0.76 0.449 -267654 .6042338<::>
topn| 06168 0847981 0.73 0.467 -1045213 227
exdt| -.1025663 .1980927 -0.52 0.605 -.4908209 (fﬁ;
+
SR | <::>
ECT| -7144208 070583 -10.12 0.000 -.852761M.5760806

|

inst | fb

D1.| 14.20752 7.215591 1.97 0.049 214 28.34982
|

gdpg |

DI1.| .0217665 .1625347 013’623%3 2967956 3403285
| S

inf | ‘<\

DI.| -.0187364 .126339145;.15 0.882 -.2663565 .2288837

| Q\
topn | Q
D1.|—.011517;1\§6 669 -0.18 0.861 -.1402221 .1171874

|
exdt | < \:
D1.| -.0345 0268691 -1.28 0.199 -.0871801 .0181449

|
_cql% .00034 10.1709 3.93 0.000 20.06573 59.93494
4

. outreg? using ruftestobj1, bdec(3) tdec(3) rdec(3) adec(3) alpha (0.01, 0.05, 0.10) addstat(A
> dj. R-squared, e(r2_a)) excel append

check eret list for the existence of e(r2_a)

ruftestobj1.xml

dir : seeout
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. xtpmg d.mfr d.inst d.gdpg d.inf d.topn d.exdt, Ir(l.mfr inst gdpg inf topn exdt) ec(ECT) repl
> ace pmg

Iteration 0: log likelihood =-767.17705 (not concave)

Iteration 1: log likelihood =-752.50085 (not concave)

Iteration 2: log likelihood = -748.78007 (not concave)

Iteration 3: log likelihood =-739.43799 (not concave)

Iteration 4: log likelihood = -731.2128 (not concave)

Iteration 5: log likelihood = -726.05427 \
Iteration 6: log likelihood = -722.03699 Q
Iteration 7: log likelihood =-721.26978

Iteration 8: log likelihood = -721.08046 < O

Iteration 9: log likelihood =-721.08035 &
Iteration 10: log likelihood = -721.08035 Q
Pooled Mean Group Regression %
(Estimate results saved as pmg) Q
Panel Variable (i): c_id Number of obs = J
Time Variable (t): year Number of gr. 3 15

Obs per group: mln = 8

avg =
maX
Log led@ — .721.0804

D.mfr| Coef. Std. Err. éR?d [95% Conf. Interval]
+ o\

ECT | N\
inst| -6.522251 1. -3.28 0.001 -10.41951 -2.624988

gdpg | -.3502911 -2.55 0.011 -.6192236 -.0813586

inf| -.5804 4683 -4.66 0.000 -.824449 -.3365425

topn | - 065 18 93598 -1.67 0.094 -.1430623 .0112251
0

exdt| 137427 2.87 0.004 .0125309 .0664012

SR

%&2.4970942 0703685 -7.06 0.000 -.6350139 -.3591745
|

inst |

DI1.| 7.967192 3.300756 2.41 0.016 1.497829 14.43655
|

gdpg |

DI1.| .1086475 .0945514 1.15 0.251 -.0766699 .2939649

|
inf |

350



DI1.| .2625379 .0637879 4.12 0.000 .1375158 .3875599
|

topn |

DI1.| .0565665 .0387753 1.46 0.145 -.0194317 .1325647
|

exdt |

D1.| -.0413443 .0276291 -1.50 0.135 -.0954963 .0128076
|
_cons| 39.21419 5.706631 6.87 0.000 28.0294 50.39898

. outreg? using ruftestobj1, bdec(3) tdec(3) rdec(3) adec(3) alpha (0.01, 0.05,

> dj. R-squared, e(r2_a)) excel append
check eret list for the existence of e(r2_a)

ruftestobj1.xml %O

dir : seeout

O

: hausman mg pmg, sigmamore Q J
---- Coefficients ---- &
- (®) (B) (b-B) Sqﬂ({@ -V_B))

| mg pmg Difference
N o\

inst| -12.33862 -6.522251  =3KI6373  24.68818

gdpg | -.1479514 -3502911 23397 6537687

inf| 1682899 -.5804957@\ 487856 445632

topn| .06168 -.06591 1275986 .1719501

exdt| 1025663 Q3 ~1420323 4118439
Q

b=rco Mt under Ho and Ha; obtained from xtpmg
B= incon{s;\%' der Ha, efficient under Ho; obtained from xtpmg
e

Test: Ho: rénce in coefficients not systematic
(5) = (b-B)[(V_b-V_B)*(-1)](b-B)

= 10.11
Prob>chi2 = 0.0721

351
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. xtpmg d.tfr d.inst d.gdpg d.bm d.inf d.topn d.exdt, Ir(l.tfr inst gdpg bm inf topn exdt) ec(E
> CT) replace mg

Mean Group Estimation: Error Correction Form
(Estimate results saved as mg)

_|_

D.tfr| Coef. Std. Err.  z P>|z| [95% Conf. Interval] Q\

ECT | O
inst| 2371249 7.232502 0.03 0.974 -13.93832 14.41257 Q/
gdpg | -3818718 4143409 -0.92 0357 -1.193965 .430221

bm| -2783781 382892 -0.73 0.467 -1.028833 47207

inf| 0167376 2531509 0.07 0.947 -4794291 512

topn| .1076862 .1021095 1.05 0.292 -.0924447 307

exdt| -.0306998 2323505 -0.13 0.895 -.4860983 6987

. O

SR |

ECT | -1.310462 .2452549 -5.34 0.000 1.7@3 -.8297714
| e

inst |
DI1.| -12.33489 18.77188 -0.66 05\\\Q 9.12711 24.45732
|

gdpg |

DI1.| .4622392 .4789824 sc}o -4765491 1.401027
|

bm |

D1| 5734396 9@@ 0.60 0.551 -1.312182 2.459061

1nf |

D1| 3413&@13784 0.57 0.570 -.8372801 1.52008

topn|
DI. |@309 1139308 -1.12 0.261 -.3513311 .0952693

g

D1.| -.3090121 .3483581 -0.89 0.375 -.9917814 .3737571

|
_cons| 90.09319 36.30249 248 0.013 18.94162 161.2448

. outreg? using ruftestobj1, bdec(3) tdec(3) rdec(3) adec(3) alpha (0.01, 0.05, 0.10) addstat(A
> dj. R-squared, e(r2_a)) excel append

check eret list for the existence of e(r2_a)

ruftestobj1.xml
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. xtpmg d.tfr d.inst d.gdpg d.bm d.inf d.topn d.exdt, Ir(l.tfr inst gdpg bm inf topn exdt) ec(E
> CT) replace pmg

Iteration 0: log likelihood =-780.72913 (not concave)

Iteration 1: log likelihood =-769.48676 (not concave)

Iteration 2: log likelihood =-756.29376 (not concave)

Iteration 3: log likelihood = -750.76946 (not concave)

Iteration 4: log likelihood = -743.8555 (not concave)

Iteration 5: log likelihood = -728.6221 (not concave) \
Iteration 6: log likelihood = -726.4735 Q
Iteration 7: log likelihood =-726.42106

Iteration 8: log likelihood =-726.07299 < O
Iteration 9: log likelihood = -726.06933 &
Iteration 10: log likelihood = -726.06933 Q

Pooled Mean Group Regression : %

(Estimate results saved as pmg)

Panel Variable (i): c_id Number of obs = J
Time Variable (t): year Number of gr. 3 15
Obs per group: mln = 8

avg =
maX
Log led@ — -726.0693

D.tfr| Coef. Std. Err. z\é§|z| [95% Conf. Interval]
\“

_|_

ECT |
inst| 10.74541 2 477 0.000 -1.286014 5.132653
gdpg | 0162248 130 0.194 -.0543431 .3506869
bm| - \%3637 -1.94 0.054 .0905814 2115068
inf | -.154 94340 -1.63 0.104 -3193474 -.0216507
topn | .1% 040418 4.03 0.000 .0550038 .2534258
exdt|f& 42 011052 371 0.000 -.0355514 .0105263

SR\y

ECT| -.508586 .085388 -5.96 0.000 -.8176399 -.4696319
|

inst |
D1.| -4.756957 6.386628 -0.75 0.457 -11.78575 8.758345

gdpg |
DI1.| .046277 .098026 0.47 0.637 -.1912449 .1496582

353



bm |

DI1.| -.016555 .077074 -0.22 0.830 -.2664693
|

inf |

DI1.| -.147134 .103675 -1.42 0.158 -.3704246
|

topn |

DI1.| -.082407 .080532 -1.02 0.308 -.2003769
|

exdt |

DI1.| .062689 .038084 1.65 0.101 -.0539675
|

_cons| 34.03287 5.831009 5.84 0.000 29.38365

.0324899
.092424
1257319
1156082

A\
S

50.28206

. outreg? using ruftestobj1, bdec(3) tdec(3) rdec(3) adec(3) alplé().%.%, 0.10) addstat(A

> dj. R-squared, e(r2_a)) excel append
check eret list for the existence of e(r2_a)
ruftestobj1.xml

dir : seeout

b’b
\Q
@ﬁlag(\f b-V_B))

. hausman mg pmg, sigmamore

Q

---- Coefficients ----
| (b) (B)
| mg pmg
- Ny
inst| .2371249 1 -1.686195 20.77883
gdpg| -.3818718 N\, 1481719 -.5300438 1.189604
bm| -.2783781 \ .1510441 -.4294222 1.10302
inf| .016737 %70499 1872367 7255885
topn| .107686 .0009188 1067674 2929712
exdt | -.N 8 -.0125126 -.0181872 6695043

' -
b b = consistent under Ho and Ha; obtained from xtpmg
\&7 inconsistent under Ha, efficient under Ho; obtained from xtpmg

Test: Ho: difference in coefficients not systematic
chi2(6) = (b-B)'[(V_b-V_B)*(-1)](b-B)

= 0.96
Prob>chi2=  0.9872
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. xtpmg d.ifr d.inst d.gdpg d.bm d.inf d.exdt, Ir(L.ifr inst gdpg bm inf exdt) ec(ECT) replace
> mg

Mean Group Estimation: Error Correction Form
(Estimate results saved as mg)

_|_

D.ifr| Coef. Std. Err.  z P>|z| [95% Conf. Interval] Q\

ECT | (::>
inst| 8.349338 34.90605 0.24 0.811 -60.06525 76.76393 (/
gdpg | -402359 7807749 -0.52 0.606 -1.93265 1.127932«
bm| -1.114566 9138927 -1.22 0223 -2.905762 .67663
inf| -1.472007 1.283127 -1.15 0.251 -3.98689 1.04
exdt| 7239936 8100518 0.89 0371 -.8636787 étfi

_l’_

" O
ECT | -.5897932 .1189349 -4.96 0.000 —.822& -.3566851

|

inst | fb

DI1.| -1.916394 14.20128 -0.13 0.893 715039 25.9176
|

gdpg |

DI.| .1124658 .1975342  0.57.XQ;569 -.2746942 4996257

| N

bm | \Cj

D1.| .0129368 .315791 04 0.967 -.6060028 .6318763
|

inf | Q

DI. | .2797011* 52 241 0.016 .0522371 .507165

| X
exdt | < \l
D1.| .0068 0570827 0.12 0.905 -.1050783 .1186816

|
_cql% 5.2497 15.92547 2.21 0.027 4.036349 66.46305
4

. outreg? using ruftestobj1, bdec(3) tdec(3) rdec(3) adec(3) alpha (0.01, 0.05, 0.10) addstat(A
> dj. R-squared, e(r2_a)) excel append

check eret list for the existence of e(r2_a)

ruftestobj1.xml

dir : seeout
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. xtpmg d.ifr d.inst d.gdpg d.bm d.inf d.exdt, Ir(L.ifr inst gdpg bm inf exdt) ec(ECT) replace

~ pmg

Iteration O:
Iteration 1:
Iteration 2:
Iteration 3:
Iteration 4:
Iteration 5:
Iteration 6:
Iteration 7:
Iteration 8:

log likelihood = -829.86377 (not concave)

log likelihood = -819.04245 (not concave)

log likelihood =-817.88327 (not concave)

log likelihood =-816.65192 (not concave)

log likelihood = -805.65696

log likelihood = -804.7888 \
log likelihood = -803.95946 Q
log likelihood = -803.89173

log likelihood = -803.89155 < O

Iteration 9: log likelihood = -803.89155 &
Pooled Mean Group Regression Q
(Estimate results saved as pmg)
Panel Variable (i): ¢_id Number of obs = @
Time Variable (t): year Number of groups
Obs per group: min = @
avg =

max =

Log L1kehh§ -803.8915
D.fr| Coef. Std. Err. z 5% Conf. Interval]

+

ECT
inst | 1629947 3.9 413 0.000 16.36692 18.69817
odpg | .108444 % -0.55 0.581 -4967011 8100859
bm| 419612 485 0.000 .1433546 5384713
inf| -.4241 79-3.53 0.001 -3.240772 -1.454677
exdt| - omé;/ 033215 2.77 0.006 -.064858 0522173

@316208 101203 -3.13 0.002 -.2985925 -.1290193

inst |
DI1.| -5.826329 6.691889 -0.87 0.385 -23.96197 4.549869
|

gdpg |

DI1.| -.041161 .124438 -0.33 0.741 -2532644 2064318
|

bm |

DI.| -.189249 .150056 2126 0209 -.4126658 .1188484
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|
inf |

D1.| .197868 .089524 221 0.028 .1325344 .5588361
|

exdt |

DI1.| .130712 .039630 3.30 0.001 -.0101819 .1630708

|
~cons| 18.93645 6.333009 2.99 0.003 12.09852 25.07388

> dj. R-squared, e(r2_a)) excel append
check eret list for the existence of e(r2_a)
ruftestobj1.xml

dir : seeout %O

. hausman mg pmg, sigmamore Q

outreg2 using ruftestobjl, bdec(3) tdec(3) rdec(3) adec(3) alpha (0.01, 0.05, ii stat(A

---- Coefficients ----

| (b) (B) (b-B) Sqrt(dlag(Vé 'B))
| mg pmg Difference
_l’_

inst| 8.349338 62.53254 -54% 64.17544

gdpg | -402359 .1566924 1.408359
bm| -1.114566 .3409129 1.691028
inf| -1.472007 -2.347725 57181 2.334405
exdt| .7239936 -0063& 730314 1.501248

= con% nder Ho and Ha; obtained from xtpmg
B= 1ncon51stent nd€r Ha, efficient under Ho; obtained from xtpmg

Test: Ho: dlf@e in coefficients not systematic

= (b-B)[(V_b-V_B)*(-1)](b-B)

= 4.83
rob>chi2 = 0.4367
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Objective 2

agpfl prt gint bfr mfr tfr ifr gdpg exdt

Dependent Variable: D(AGPF1)

Method: ARDL

Date: 08/22/24 Time: 13:06

Sample: 2001 2022

Included observations: 318

Maximum dependent lags: 1 (Automatic selection)

Model selection method: Akaike info criterion (AIC)

Dynamic regressors (1 lag, automatic): PRT GINT BFR MFR TFR IFR GDPG EX
Fixed regressors: C

Number of models evalulated: 1 O
Selected Model: ARDL(1, 1,1,1,1,1,1,1, 1) QJ
Note: final equation sample is larger than selection sample Q&

Variable Coefficient  Std. Error t-Statistic Prob.*

Long Run Equation
PRT -0.190117  0.087776  -2.165934  0.0317 Q
GINT -0.070164  0.103591  -0.677314 0.4991Q
BFR -0413338  0.091671  -4.508919  0.00
MFR -0.562506  0.141522  -3.974704 Q.
TFR 0318301  0.105618  3.018429 9
IFR  -0.127254 0050458  -2.522002 2970126
GDPG -1.079693 0237647 4.5432’2@ 0.0000
EXDT -0.026223  0.021002  -1. 24§9 0.2135

Short Run Equation CO\
COINTEQO1 -0.174144 SS -2.526544 0.0124
D(PRT) 0.105140 é 2.008856 0.0461
D(GINT) 0.013931 267 0.373826 0.7090
D(BFR) 0.102486 65011 1.576438 0.1167

D(MFR) 0.1105 0.072143 1.532731  0.1271
D(TFR) @ 0.043323  -1.652875  0.1001
D(IFR)-0.078 g/ 049662  -1.582927  0.1152
D(GDPG) & 0.082513 1.817164  0.0709
D(EXDT)

35454 0.029133 1.216983 0.2252
6.239691 2.603696 0.0100

Mean dependent var -0.149671 S.D. dependent var 2.755285
S.E. of regression 2.310614 Akaike info criterion 4.082970
Sum squared resid ~ 939.6530 Schwarz criterion 5.885845
Log likelihood-523.8560 Hannan-Quinn criter. 4.801801

*Note: p-values and any subsequent tests do not account for model
selection.
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agpfl prt gint bfr mfr tfr ifr gdpg inf exdt

Dependent Variable: D(AGPF1)

Method: ARDL

Date: 08/22/24 Time: 13:07

Sample: 2001 2022

Included observations: 309

Maximum dependent lags: 1 (Automatic selection)

Model selection method: Akaike info criterion (AIC)

Dynamic regressors (1 lag, automatic): PRT GINT BFR MFR TFR IFR GDPG INF EXDT
Fixed regressors: C &
Number of models evalulated: 1 Q
Selected Model: ARDL(1, 1, 1, 1, 1, 1, 1,1, 1, 1) @

Note: final equation sample is larger than selection sample

Variable Coefficient  Std. Error t-Statistic Prob.* é
Long Run Equation

PRT -0.701743 0.070058 -10.01660 0.0000

GINT -0.529008 0.104085 -5.082468 0.0000 Q

BFR -0.404995 0.076063 -5.324487 0.000

MFR -0.081313 0.108226 -0.751330 0.45

TFR -0.003667 0.116961 -0.031354 9§

IFR  -0.177186 0.055990 -3.164610

GDPG 1.392435 0.233097 5.973634 10000

INF  1.650175 0.267511 6.1686 .0000
EXDT -0.042693 0.009713 -4 39 0 0.0000

Short Run Equation CO
COINTEQO1 -0.133251 0. OS’% -2.305522 0.0225
D(PRT) 0.230433 1.917614 0.0571
D(GINT) 0.089533 @9615 1.804566 0.0731
D(BFR) 0.012450 066593 0.186961 0.8519

D(MFR) 0.02272 0 067344 0.337397 0.7363
0.059859 -0.390410 0.6968
.0

D(TFR) 0,02

D(IFR)005425{! 1242 -1.058815  0.2914

D(GDPG) 729 0.076071  -0.167336  0.8673

D(INF)0.07 0.101131  0.694705  0.4883

D(EXQE& 101149 0.047377  2.134983  0.0344
856

C 4.952727 2.303490 0.0226
Mean dependent var -0.177829 S.D. dependent var 2.782369
S.E. of regression 1.745349 Akaike info criterion 3.776324
Sum squared resid ~ 456.9365 Schwarz criterion 5.806724
Log likelihood-437.7646 Hannan-Quinn criter. 4.586748
*Note: p-values and any subsequent tests do not account for model
selection.
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agpf2 prt gint bfr mfr tfr ifr gdpg

Dependent Variable: D(AGPF2)

Method: ARDL

Date: 08/22/24 Time: 13:07

Sample: 2001 2022

Included observations: 318

Maximum dependent lags: 1 (Automatic selection)

Model selection method: Akaike info criterion (AIC)

Dynamic regressors (1 lag, automatic): PRT GINT BFR MFR TFR IFR GDPG

Fixed regressors: C

Number of models evalulated: 1 OQ
Selected Model: ARDL(1, 1,1,1,1,1,1, 1) <

Note: final equation sample is larger than selection sample &
Variable Coefficient  Std. Error t-Statistic Prob.* Q
Long Run Equation

PRT -0.178458 0.061494 -2.902030 0.0041 Q
GINT -0.802477 0.066720 -12.02762 0.000

BFR -0.141354 0.063523 -2.225239 0.02

MFR -0.772971 0.129514 -5.968252 .

TFR  0.083203 0.100690 0.826326 6
9155

IFR  0.004309 0.040558 0.10623
GDPG -1.643972 0.180677 -9.098 0000

Short Run Equation ° ’\'
COINTEQO1 -0.058813 0.029%‘; -2.015419 0.0453
D(PRT) 0.010708 0.01 0.608948 0.5433
D(GINT) 0.017758 0 GJ§ 1.133100 0.2586
D(BFR) -0.034747 015396 -2.256964 0.0251
D(MFR) 0.008672 Q 2015884 0.545946 0.5857

D(TFR) 0.02251 0.021311 1.056504 0.2921
D(IFR)-0.035292_° "Q' 7776 -1.985409 0.0485
D(GDPQG) 0.003601 0.030869 0.116654 0.9073

C 8.1051 4.186215 1.936152 0.0543

Mean e@t var -0.644780 S.D. dependent var 1.241394

S.E.o ession 1.178440 Akaike info criterion 2.176594
Sum squared resid ~ 266.6344 Schwarz criterion 3.796899

Log likelihood-221.4912 Hannan-Quinn criter. 2.822632

*Note: p-values and any subsequent tests do not account for model
selection.
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agpf2 prt gint bfr mfr tfr ifr exdt

Dependent Variable: D(AGPF2)

Method: ARDL

Date: 08/22/24 Time: 13:07

Sample: 2001 2022

Included observations: 318

Maximum dependent lags: 1 (Automatic selection)

Model selection method: Akaike info criterion (AIC)

Dynamic regressors (1 lag, automatic): PRT GINT BFR MFR TFR IFR EXDT

Fixed regressors: C

Number of models evalulated: 1

Selected Model: ARDL(1, 1,1,1,1,1,1, 1)

Note: final equation sample is larger than selection sample

R

S
S

Variable Coefficient  Std. Error t-Statistic Prob.*
Long Run Equation

PRT -0.320643 0.115591 -2.773945 0.0061 Q

GINT -1.134410 0.174064 -6.517207 0.000

BFR 0.541498 0.139562 3.879979 0.00

MFR -0.042266 0.199593 -0.211759 %

TFR -0.801835 0.222455 -3.604478 4

IFR  -0.046388 0.078205 -0.593162 5538

EXDT 0.002243 0.027455 0.0817 .9350

Short Run Equation

12 &.684046

COINTEQO1 -0.035796 0.02 0.0938

D(PRT) 0.007326 0.0lé 0.388494 0.6981

D(GINT) 0.025552 0 6 1.290761 0.1983

D(BFR) -0.062099 @22254 -2.790437 0.0058

D(MFR) -0.031097Q :019174 -1.621821 0.1065

D(TFR) 0.04367 0.025962 1.682275 0.0941
D(FR)-0.031161,° ’&6262 -1.916201 0.0568

D(EXDT) -0 0 0.010514 -0.083685 0.9334

C 3.6304 2.559257 1.418551 0.1577

Mean de tvar -0.644780 S.D. dependent var 1.241394
S.E.o ession 1.175643 Akaike info criterion 2.289605
Sum squared resid  265.3704 Schwarz criterion 3.909910
Log likelihood-240.3640 Hannan-Quinn criter. 2.935643

*Note: p-values and any subsequent tests do not account for model
selection.

361



agpf3 prt gint bfr mfr tfr ifr inf

Dependent Variable: D(AGPF3)

Method: ARDL

Date: 08/22/24 Time: 13:21

Sample: 2001 2022

Included observations: 304

Maximum dependent lags: 1 (Automatic selection)

Model selection method: Akaike info criterion (AIC)

Dynamic regressors (1 lag, automatic): PRT GINT BFR MFR TFR IFR INF

Fixed regressors: C

Number of models evalulated: 1

Selected Model: ARDL(1, 1,1,1,1,1,1, 1)

Note: final equation sample is larger than selection sample

R

S
S

Variable Coefficient  Std. Error t-Statistic Prob.*

Long Run Equation
PRT 0.080628 0.055389 1.455679 0.1472 Q
GINT -0.452805 0.048961 -9.248340 0 000
BFR 0.051941 0.053723 0.966836
MFR -0.218981 0.099538 -2.199977
TFR 0.202147 0.062589 3.229761
IFR  0.043556 0.030856 1 41158
INF  -1.017770 0.152253 -6. 684 OOOO

Short Run Equation S
COINTEQO1 -0.294260 0. 10%59\ 796163 0.0057
D(PRT) 0.074470 0.07 0.941222 0.3479
D(GINT) 0.051213 1.318588 0.1890
D(BFR) -0.142206 @2453 -1.264588 0.2077
D(MFR) -0.117085 112429 -1.041409 0.2991
D(TFR) 0. 08191 0.086088 0.951502 0.3426
D(IFR)-0.164076 %2561 -1.987340 0.0484
D(INF)0.130487 070108 1.861228 0.0644
C 6.9033 2 390615 2.887671 0.0044
Log likelih 2.1885
*Note; s and any subsequent tests do not account for model

se{:@on.
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agpf3 prt gint bfr mfr tfr ifr exdt

Dependent Variable: D(AGPF3)

Method: ARDL

Date: 08/22/24 Time: 13:20

Sample: 2001 2022

Included observations: 313

Maximum dependent lags: 1 (Automatic selection)

Model selection method: Akaike info criterion (AIC)

Dynamic regressors (1 lag, automatic): PRT GINT BFR MFR TFR IFR EXDT

Fixed regressors: C

R

Number of models evalulated: 1 O
Selected Model: ARDL(1, 1,1,1,1,1,1, 1) <
Note: final equation sample is larger than selection sample &
Variable Coefficient  Std. Error t-Statistic Prob.* Q

Long Run Equation

PRT 0.000295 0.000146 2.027705 0.0440 Q
GINT -5.70E-05 0.000245 -0.232319 0.8165

BFR -0.000483 5.08E-05 -9.508565 0.00

MFR 0.000228 9.46E-05 2.410777 ?ﬁ

TFR  0.000734 0.000266 2.763691

IFR  0.000168 8.61E-05 1.953474 0522
EXDT -3.74E-05 7.81E-06 -4. 7901 OOOO

Short Run Equation S
COINTEQO1 -0.511204 0.082 %((9\ 175433 0.0000

D(PRT) 0.077449 0 07 1.054669 0.2929
D(GINT) -0.047712 -1.080361 0.2814
D(BFR) -0.113923 @ 873 -0.983171 0.3268
D(MFR) -0.16664 120733 -1.380253 0.1691
D(TFR) 0.09604 0.080480 1.193411 0.2342
D(FR)-0.150554,° %4657 -2.016612 0.0452

D(EXDT) 0.0106%0 0.030897 0.343409 0.7317

C 2.7226 0.894300 3.044465 0.0027
Log likelih 7.0401
*Note; s and any subsequent tests do not account for model

se{:@on.
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Objective 3
xtpmg d.agpfl d.inst d.gdpg d.bm d.inf d.topn, Ir(l.agpfl inst gdpg bm inf topn) ec(ECT) repl
>ace mg

Mean Group Estimation: Error Correction Form
(Estimate results saved as mg)

_|_

D.agpfl | Coef. Std.Err. z P>z| [95% Conf. Interval] Q\

ECT | O
inst| -8.8646 8.846441 -1.00 0316 -26.20331 8.474106 QJ
gdpg | 2363903 .5014135 -0.47 0.637 -1.219143 .746362
bm| -.0707164 .177239 -0.40 0.690 -.4180984 2766
inf| 4733348 2009424 2.36 0.018 .0794949 .867%
topn | -.1297947 .1257456 -1.03 0.302 -.3762514 66

+

SR | Q

ECT| -.499643 .1138255 -4.39 0.000 -.7227369 ¥-.2765491
|
inst | ’b
DI1.| -4.436829 3.096422 -1.43 0. 1% S0571  1.632047

gdpg |
DI1.| .0395775 .0379233 104’\‘& -.0347508 .1139057

bm |
D1.| .0388233 0759956 51 0.609 -.1101252 .1877719

|
inf | 9
D1| 0457052 697 -1.03 0304 -.1328643 0414539

topn |

Dl1.| - O@g 027218 -0.54 0.586 -.0681648 .0385279

_Q&& 1839 4.764556 298 0.003 4.845542 23.52226

. outreg? using ruftestobj3, bdec(3) tdec(3) rdec(3) adec(3) alpha (0.01, 0.05, 0.10) addstat(A
> dj. R-squared, e(r2_a)) excel append

check eret list for the existence of e(r2_a)

ruftestobj3.xml

dir : seeout
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. xtpmg d.agpfl d.inst d.gdpg d.bm d.inf d.topn, Ir(l.agpfl inst gdpg bm inf topn) ec(ECT) repl

> ace pmg

Iteration O:
Iteration 1:
Iteration 2:
Iteration 3:
Iteration 4:
Iteration 5:
Iteration 6:
Iteration 7:
Iteration 8:
Iteration 9:

Iteration 10:
Iteration 11:
Iteration 12:
Iteration 13:
Iteration 14:
Iteration 15:
Iteration 16:
Iteration 17:
Iteration 18:
Iteration 19:
Iteration 20:
Iteration 21:
Iteration 22:
Iteration 23:
Iteration 24:
Iteration 25:
Iteration 26:
Iteration 27:
Iteration 28:
Iteration 29:

Iteration 30

o1
Iteration 3 I@ikelihood =-528.99794 (not concave)
Iteration 32» Mog likelihood = -528.99775 (not concave)

. log likelihood = -528.99751 (not concave)

Iteratio

Iteration 34:
Iteration 35:
Iteration 36:
Iteration 37:
Iteration 38:
Iteration 39:
Iteration 40:
Iteration 41:

log likelihood = -548.20066 (not concave)
log likelihood = -540.18

log likelihood =-537.17099 (not concave)
log likelihood =-533.60722 (not concave)
log likelihood = -531.16372

log likelihood =-529.42615

log likelihood = -529.10014

log likelihood =-529.00254 (not concave)
log likelihood =-529.00162 (not concave)
log likelihood =-529.00146 (not concave)
log likelihood =-529.00141 (not concave)
log likelihood =-529.00135 (not concave)
log likelihood =-529.00126 (not concave)
log likelihood =-529.00119 (not concave)
log likelihood =-529.00112 (not concave)
log likelihood =-529.00102 (not concave)

S
¢\
S
O
Q

log likelihood = -529.0009 (not conc@
)

log likelihood = -529.00085 (not conc

log likelihood = -529.00074 (not co

log likelihood = -529.00066 (n\ ave)
log likelihood = -529.0006 t cencave)
log likelihood = -529.0005 concave)

not concave)

log likelihood = -529.0 &?
log likelihood = -529 (not concave)

log likelihood = 252899997 (not concave)

log likelihoo %&.99974 (not concave)

log likeliho%- 28.99964 (not concave)

log likelihqod™=-528.99954 (not concave)

log li =-528.99944 (not concave)

log likelthood = -528.99925 (not concave)
likeli

hood = -528.99869 (not concave)

log likelihood =-528.99718 (not concave)
log likelihood = -528.99693 (not concave)
log likelihood = -528.99668 (not concave)
log likelihood = -528.1235 (not concave)
log likelihood = -526.83842
log likelihood = -526.27462
log likelihood = -526.1622
log likelihood = -526.16185
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Iteration 42: log likelihood = -526.16185

Pooled Mean Group Regression
(Estimate results saved as pmg)

Panel Variable (i): ¢ _id Number of obs = 308
Time Variable (t): year Number of groups = 15
Obs per group: min = 14
avg=  20.5

max= 22 Q\

Log Likelihood =-526.1618

D.agpfl | Coef. Std.Err. z P>z| [95% Conf. Interval] I\QJ
i O

ECT |
inst| 2.891772 1.22383 236 0.018 .4931095 5.290
gdpg | -.2255001 .0248548 -9.07 0.000 -.2742146 7856
bm| .0348863 .0373751 0.93 0.351 -.03836 1403
inf| .5366607 .0354498 15.14 0.000 .4671 6061411
topn| -.0152916 .0116184 -1.32 0.188 -03 .0074801
p |+ &.88

SR |
ECT | -.2318668 .0961865 -2.41 0\&4203888 -.0433448
|
inst | %
DI.| -5.765802 3.204968 - m}o -12.04742 5158194
| \
gdpg |

D1| .1452079 O&@ 4.68 0.000 .0843979 .2060179

bm|

D1| O375i1@§14924 -0.61 0.542 -.1580548 .082991

1nf|

Dl.| ¢ 02 .0606074 1.52 0.127 -.0264181 2111585
Q)

D1.| -.0503674 .0200169 -2.52 0.012 -.0895998 -.011135

|
~cons| 8.105825 4.634395 1.75 0.080 -9774225 17.18907
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. hausman mg pmg, sigmamore

---- Coefficients ----
| (b) (B) (b-B)  sqrt(diag(V_b-V_B))
| mg pmg Difference S.E.

+
inst| -8.8646 2.891772  -11.75637  15.05954
gdpg| -2363903 -2255001  -.0108902  .8560233
bm| -.0707164 0348863  -.1056027  .3003973
inf| 4733348 5366607  -.0633259 3413617 \
topn| -.1297947 -.0152916  -.114503 2144513 Q

b = consistent under Ho and Ha; obtained from xtpmg < O
B = inconsistent under Ha, efficient under Ho; obtained from xtp

Test: Ho: difference in coefficients not systematic %

chi2(5) = (b-B)'[(V_b-V_B)*(-1)](b-B)
- 263 QQ
Prob>chi2=  0.7566

QO

. xtpmg d.agpf2 d.inst d.gdpg d.bm d.inf d.topn, Ir(l. réinst gdpg bm inf topn) ec(ECT) repl

> ace mg @’b

L'y

Mean Group Estimation: Error Correctf()\%n

(Estimate results saved as mg)

Yy &

9. A\ -
D.agpf2 Coef. St \ z P>z [95% Conf. Interval]
g +] :L{?E>~ 2| o

ECT |
inst| 6.034 \I5583 046 0.646 -19.75052 31.81938

gdpg | -.4797306 .3354329 -1.43 0.153 -1.137167 .1777058
2144199 -2.00 0.045 -.8493783 -.0088679
inf| - 88 .3204783 -1.03 0.304 -9577447 2985071

t@ 10745 .1710829 -0.18 0.856 -.3663908 .3042419

SR |
ECT| -.1238708 .0518466 -2.39 0.017 -2254883 -.0222532

|
inst |
D1.| -.3404739 1.253937 -0.27 0.786 -2.798146 2.117198

gdpg |
DI.| .0572298 .0367288 1.56 0.119 -.0147572 .1292168
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|
bm |

D1.| .0155065 .0267614 0.58 0.562 -.0369449 .067958
|
inf |
D1.| -.0024246 .0281355 -0.09 0.931 -.0575692 .0527199
|
topn |
D1.| -.0124968 .0285154 -0.44 0.661 -.0683859 .0433923
| \
_cons| 9.835348 3.853238 2.55 0.011 2.283141 17.38755 Q

timg d.agpf2 d.inst d.gdpg d.bm d.inf d.topn, Ir(l.agpf2 inst gdpg bm 1&%%0(ECT) repl

> ace pmg
Iteration 0: log likelihood =-257.80759 (not concave) %
Iteration 1: log likelihood = -248.1088 (not concave) Q

Iteration 2: log likelihood =-245.03535 (not concave)
Iteration 3: log likelihood = -241.5257

Iteration 4: log likelihood = -240.23534 (not conc V@bQ
Iteration 5: log likelihood = -238.73848 B
Iteration 6: log likelihood = -237.58323

Iteration 7: log likelihood =-237.37817

Iteration 8: log likelihood =-237.37102

Iteration 9: log likelihood = -237.3709 &

Iteration 10: log likelihood = -237. 37

Pooled Mean Group Regressi @
(Estimate results saved a@\\
Panel Variable (i): ¢ _id
Time Variable (t); y%’ Number of groups =
< \ Obs per group: min = 14
6 avg=  20.5

’b max = 22
\,Q’ Log Likelihood = -237.371

D.agpf2| Coef. Std.Err. z P>z| [95% Conf. Interval]
_|_

ECT |

Number of obs = 308
15

inst| -48.30525 12.9513 -3.73 0.000 -73.68933 -22.92118
gdpg | 9376769 .3941907 2.38 0.017 .1650773 1.710276
bm | -.2036339 .0722556 -2.82 0.005 -.3452522 -.0620156
inf| -.5803207 .3065598 -1.89 0.058 -1.181167 .0205255
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topn| .7113544 .1989865 3.57 0.000 .3213481 1.101361
+

SR |
ECT| .0071913 0121345 0.59 0.553 -.0165918 .0309744

|
inst |
D1.| -1.740649 .9289107 -1.87 0.061 -3.561281 .0799826

gdpg |
DI.| -.021908 .0219789 -1.00 0.319 -.064986 .0211699 Q\

|
Q
DI1.| .0067646 .013195 0.51 0.608 -.0190971 .0326264

|

inf |
DI.| .0091419 .0293935 0.31 0.756 -.0484684 .06

|
topn |
D1.| -.0158984 .022031 -0.72 0.471 -.059078 2816

|
_cons | -.4403956 .1607651 -2.74 0.006 -i -.1253018

\3)
\Q’b

. hausman mg pmg, sigmamore \
---- Coefficients ----
® ®) {;}qrt( g(V_b-V_B)
| mg pmg
_|_

54.33968 21.50302

odpg | -.4797306 769  -1.417407 5042292
bm | -4291231 6339 -2254892  .4026949

inf| -3296 803207 2507019 .5290966
topn | - 03 74 71 13544  -.7424289 2587762
= consistent under Ho and Ha; obtained from xtpmg
B @)nsmtent under Ha, efficient under Ho; obtained from xtpmg

inst| 6.034429 -4

Test: Ho: difference in coefficients not systematic
chi2(5) = (b-B)'[(V_b-V_B)"(-1)](b-B)
= -8.12 chi2<0 ==> model fitted on these
Prob>chi2 =  0.1534
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. xtpmg d.agpf3 d.inst d.gdpg d.bm d.inf d.topn, Ir(l.agpf3 inst gdpg bm inf topn) ec(ECT) repl
>ace mg

Mean Group Estimation: Error Correction Form
(Estimate results saved as mg)

_|_

D.agpf3| Coef. Std.Err. z P>z| [95% Conf. Interval] Q\

ECT | O
inst| -16.96393 19.76279 -0.86 0391 -55.69828 21.77042 (/
gdpg| 7550597 6570774 1.15 0251 -.5327884 2.04290&\
bm| .1833187 .1121709 1.63 0.102 -.0365322 .40316
inf| -7911428 5468868 -1.45 0.148 -1.863021 .280
topn | -.1746965 2133276 -0.82 0.413 -.5928109 63

_l’_

% S
ECT | -.8533696 .098435 -8.67 0.000 -1.046299 V-.6604405

|
inst | fb

DI.| .092614 3.45038 0.03 0.979 - 007 6.855235
|

gdpg |

DI.| -.0890721 .0769627 11-& 7 -2399161 .061772
|

bm |

DI.| -.1580695 10797~7Q /46 0.143  -369702 0535631
|

inf | %

DI. | 3135396 1.63 0.104 -.0645734 .6916526
|

topn |

D1| éﬂ 0733123 -0.38 0.702 -.1717284 .1156507

_c\n% .616795 10.27353 -0.25 0.799 -22.75254 17.51895

. outreg? using ruftestobj3, bdec(3) tdec(3) rdec(3) adec(3) alpha (0.01, 0.05, 0.10) addstat(A
> dj. R-squared, e(r2_a)) excel append

check eret list for the existence of e(r2_a)

ruftestobj3.xml

dir : seeout
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. xtpmg d.agpf3 d.inst d.gdpg d.bm d.inf d.topn, Ir(l.agpf3 inst gdpg bm inf topn) ec(ECT) repl

> ace pmg

Iteration O:
Iteration 1:
Iteration 2:
Iteration 3:
Iteration 4:
Iteration 5:
Iteration 6:
Iteration 7:
Iteration 8:
Iteration 9:

Iteration 10:
Iteration 11:
Iteration 12:
Iteration 13:
Iteration 14:
Iteration 15:
Iteration 16:
Iteration 17:
Iteration 18:

Pooled Mean Group Regression
(Estimate results saved as pmg)

Panel Variable (i): c_id
Time Variable (t): year .

log likelihood = -545.72368 (not concave)
log likelihood = -538.08047 (not concave)
log likelihood =-536.45362 (not concave)
log likelihood =-534.08073 (not concave)
log likelihood = -528.80467 (not concave)
log likelihood =-521.78266 (not concave)
log likelihood =-515.25733 (not concave)
log likelihood = -505.75756 (not concave)
log likelihood = -490.58943 (not concave)
log likelihood =-477.02102 (not concave)
log likelihood = -465.88301 (not concave)
log likelihood = -458.83696 (not concave)
log likelihood = -454.2907 (not concave)
log likelihood = -449.88119
log likelihood = -449.17413 Q
log likelihood = -446.14009

log likelihood = -445.52678

log likelihood = -445.51388

2
log likelihood = -445.51388 ’b

0
BN
éNumber ofobs =

Number of groups =
14

S\
S
/<\\
O
Q
O

303
15

@per group: min =
Q avg=  20.2

22

\< \lﬁ Log Likelihood =-445.5139

max =

D.agpf3 kaoef. Std. Err. z P>|z]  [95% Conf. Interval]

ECT

inst| .0195134 .0083047 235 0.019
-.0005621
.0002276 .0000674
inf| .0000917 .0002831
.0001724 .000106
+

gdpg |
bm |

topn |

0032366 .0357902
-.0013462 .000222
.0000955 .0003598

-.0004632 .0006466

-.0000353 .0003801

.0004001 -1.40 0.160
3.38 0.001
0.32 0.746

1.63 0.104

SR |
ECT |

-.4582998 .1011242

-4.53 0.000 -.6564997 -.2601
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|

inst |

DI1.| -8.941667 6.837133 -1.31 0.191 -22.3422 4.458867
|

gdpg |

DI1.| .0393408 .0715595 0.55 0.582 -.1009132 .1795948
|

bm |

DI1.| -.009939 .0650382 -0.15 0.879 -.1374115 .1175335
|

inf|

DI1.| .0554745 .0872838 0.64 0.525 -.1155987 .2265477
|

topn |

_cons| 2.619917 889841 2.94 0.003 .8758608 6

. hausman mg pmg, sigmamore &Q

---- Coefficients ----
(0 B) (b-B)  sqrt _b-V_B))
| mg pmg Difference

+

s .E.
inst| -16.96393 .0195134 ’\G}B 45 37.15292

gdpg| 7550597 -.000562 77556218 1.235269

bm| .1833187 .0002 QQ 1830911 2108749
inf| -.7911428 .0 -.7912345 1.028116
ngiy 7124

topn | -.1746965 -.1748689 4010439

o &@ftent under Ho and Ha; obtained from xtpmg
B = inconsistent under Ha, efficient under Ho; obtained from xtpmg

Test: Ho rence in coefficients not systematic
\;zcﬁiZ(S) = (b-B)'[(V_b-V_B)*(-1)](b-B)
= 3.10

Prob>chi2 = 0.6848

372

D1.| -.030988 .0438793 -0.71 0.480 -.1169898 .0550136\

S\
R
O



Objective 4

Dependent Variable: D(AGPF1)

Method: ARDL

Date: 08/24/24 Time: 15:59

Sample: 2001 2022

Included observations: 307

Maximum dependent lags: 1 (Automatic selection)

Model selection method: Akaike info criterion (AIC)

Dynamic regressors (1 lag, automatic): PRT INST PRT*INST GDPG INF

TOPN EXDT Q\

Fixed regressors: C

Number of models evalulated: 1 ( O

Selected Model: ARDL(1, 1,1,1,1,1,1, 1)
Note: final equation sample is larger than selection sample &

Variable Coefficient  Std. Error t-Statistic Pro, %
Long Run Equation
PRT 0.319056 0.059118 5.396978 0.0000
INST -38.67661 5.531010 -6.992685 0.00%
0000

PRT*INST  0.744501 0.114694 6.491170

GDPG 0.418113 0.106600 3.922259 :i:@l
INF  0.196864 0.102155 1.92711 ’G 555
TOPN -0.077038 0.031062 -2. 4801@ 0.0141

EXDT 0.028267 0.009835 2. 87% 0.0045

Short Run Equation CO\
COINTEQO1 -0.275493 -3.424298 0.0008
D(PRT) 0.263313 é 0.692885 0.4893
D(INST) -81.63437 3785 -0.977214 0.3298
D(INST*PRT)1.607603 Q 677045 0.958592 0.3390
D(GDPG) 00541 0.041295 1.312177 0.1911
D(INF)0.100382 3656 1.576950 0.1166
D(TOPN) QZQ},’IZ 0.018739 -1.238713 0.2171
D(EXDT) 039949 0.020644 1.935136 0.0545
C 1.7 0.852492 2.004085 0.0466
Mean &p;%ent var -0.163152 S.D. dependent var 2.782228
S.E. of regression 2.109766 Akaike info criterion 3.901998
Sum squared resid ~ 801.2002 Schwarz criterion 5.566552
Log likelihood-486.2217 Hannan-Quinn criter. 4.566541

*Note: p-values and any subsequent tests do not account for model
selection.
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Dependent Variable: D(AGPF1)

Method: ARDL

Date: 08/24/24 Time: 15:56

Sample: 2001 2022

Included observations: 310

Maximum dependent lags: 1 (Automatic selection)

Model selection method: Akaike info criterion (AIC)

Dynamic regressors (1 lag, automatic): GINT INST GINT*INST GDPG BM

TOPN EXDT Q\

Fixed regressors: C

Number of models evalulated: 1 O
Selected Model: ARDL(1, 1,1,1,1,1,1, 1) QJ
Note: final equation sample is larger than selection sample

Long Run Equation
GINT 0.312748 0.091490 3.418368 0.0008
INST -17.50994 5.141576 -3.405559 0.00
GINT*INST 0.035389 0.174832 0.202420 %.8398

Variable Coefficient  Std. Error t-Statistic Prot*$

GDPG -0.276895 0.112369 -2.464158 6
BM  -0.188190 0.044898 -4.191490 ~0000
TOPN -0.001450 0.044740 -0.0324 9742

EXDT 0.099213 0.018202 5.450666 0.0000

Short Run Equation C;\\'

COINTEQOI -0.268214 0.06 -3.905989 0.0001

D(GINT) 0.278310 0 1 0.466509 0.6414
D(INST) -15.53992 9034 -0.984141 0.3263
D(GINT*INST) 0.424 0.610076 0.696335 0.4871

D(GDPQG) 0.14576 0.068239 2.136080 0.0340

D(BM)-0.041160,° N0.081150 -0.507207 0.6126

D(TOPN) —0@12 0.029559 -0.524790 0.6004
.0004

D(EXDT) 48 0.019985 -0.022407 0.9821

C 3.2 0.994014 3.280407 0.0012

Mean Mdent var -0.134232 S.D. dependent var 2.780955

S.E. of regression 2.142140 Akaike info criterion 3.921898
Sum squared resid ~ 848.9214 Schwarz criterion 5.567691

Log likelihood-499.2303 Hannan-Quinn criter. 4.578594

*Note: p-values and any subsequent tests do not account for model
selection.
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Dependent Variable: D(AGPF1)
Method: ARDL
Date: 08/24/24 Time: 16:02
Sample: 2001 2022
Included observations: 301
Maximum dependent lags: 1 (Automatic selection)
Model selection method: Akaike info criterion (AIC)
Dynamic regressors (1 lag, automatic): BFR INST BFR*INST GDPG BM INF
EXDT \
Fixed regressors: C Q
Number of models evalulated: 1

Selected Model: ARDL(1, 1,1,1,1,1,1, 1) < O

Note: final equation sample is larger than selection sample &
Variable Coefficient  Std. Error t-Statistic Prob.* Q
Long Run Equation

BFR 0.255214 0.084898 3.006113 0.0030 Q
INST -33.57156 10.81621 -3.103818 00022
BFR*INST  0.463546 0.185420 2.499982 33
GDPG 0.012517 0.076255 0.164152 @

BM  -0.257429 0.009686 -26.57795

INF  0.245754 0.042130 5. 83325 ~0000
EXDT 0.033533 0.004500 7. 4512 OOOO

Short Run Equation S
COINTEQO1 -0.283083 0.1014 fv\ 789520 0.0059
D(BFR) 0.604767 1 16 0.519650 0.6040
D(INST) -34. 06931 -0.523626 0.6012
D(BFR*INST) 1.249914 0.497340 0.6196
D(GDPG) 0.111087 § 054589 2.034977 0.0434
D(BM)0.000901 06 0.007374 0.9941
D(INF)0.104490 _° 1006 2.048576 0.0420
D(EXDT) 0.007 3 0.020459 0.374051 0.7088
C 3.4463 1.161034 2.968338 0.0034
Mean e@t var -0.162676 S.D. dependent var 2.809422
S.E.o ession 2.103747 Akaike info criterion 3.868391
Sum squared resid ~ 774.5065 Schwarz criterion 5.552189
Log likelihood-471.1400 Hannan-Quinn criter. 4.540984

*Note: p-values and any subsequent tests do not account for model
selection.
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Dependent Variable: D(AGPF1)
Method: ARDL
Date: 08/24/24 Time: 16:22
Sample: 2001 2022
Included observations: 309
Maximum dependent lags: 1 (Automatic selection)
Model selection method: Akaike info criterion (AIC)
Dynamic regressors (1 lag, automatic): MFR INST MFR*INST GDPG INF
EXDT \
Fixed regressors: C Q
Number of models evalulated: 1

Selected Model: ARDL(1, 1, 1,1, 1,1, 1) &< O

Note: final equation sample is larger than selection sample

Variable Coefficient  Std. Error t-Statistic Pro *%
Long Run Equation b

MFR -0.203482 0.077315 -2.631857 0.0092

INST 26.08447 13.85981 1.882023 0.06

MFR*INST -0.425725 0.175174 -2.43030 .0160
GDPG 0.101618 0.096730 1.050531

INF -0.011012 0.071418 -0.154196 8776
EXDT 0.056288 0.011641 4. 8354 OOOO

Short Run Equation S
COINTEQO1 -0.265154 0. 07%’59\ 723689 0.0003
D(MFR) 0.616159 0.76 0.807634 0.4203
D(INST) -43. 23382 -0.783020 0.4346
D(INST*MFR) 0.781346 0.751904 0.4530
D(GDPGQG) 0.039417 % 037032 1.064400 0.2884
2.471396 0.0143

D(INF)0. 117253
D(EXDT) 0.023874  0.065735  0.9477
C 9293749 380792 3.903638  0.0001

Mean depe ar -0.177829 S.D. dependent var 2.782369
S.E. of re on 2.276277 Akaike info criterion 3.929775
Sum sq resid  1025.924 Schwarz criterion 5.400065
Log likelihood-510.6236 Hannan-Quinn criter. 4.516634

*Note: p-values and any subsequent tests do not account for model
selection.
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Dependent Variable: D(AGPF1)
Method: ARDL
Date: 08/24/24 Time: 16:28
Sample: 2001 2022
Included observations: 310
Maximum dependent lags: 1 (Automatic selection)
Model selection method: Akaike info criterion (AIC)
Dynamic regressors (1 lag, automatic): TFR INST TFR*INST GDPG BM
TOPN EXDT \
Fixed regressors: C Q
Number of models evalulated: 1

Selected Model: ARDL(1, 1,1,1,1,1,1, 1) < O

Note: final equation sample is larger than selection sample &
Variable Coefficient  Std. Error t-Statistic Prob.* Q
Long Run Equation

TFR  0.127620 0.068939 1.851203 0.0657 Q
INST -28.62384  7.198452 -3.976389  0.0001
TFR*INST  0.306641 0.105944 2.894378 0.6043
GDPG -0.112115  0.111280 -1.007505 @

BM  -0.227386  0.024360 -9.334339

TOPN -0.028785  0.027174 -1.059277 2909

EXDT 0.028556 0.007851 3.6374 \Q .0004

D(TFR) -0.150590 0.27 -0.557110 0.5781

D(INST) 0.735694 2 0.028689 0.9771
D(INST*TFR)-0.028277 00552 -0.070596 0.9438
:033

38793

Short Run Equation ° ’\%
COINTEQO1 -0.352375 0.1 l(iglgéo\ -3.114427 0.0021

D(GDPQG) 0.060322 073 1.823900 0.0698
D(BM)0.019894 0: 0.512841 0.6087

D(TOPN) -0.01 0.021772 -0.625261 0.5326
D(EXDT) 0.031124 0.013419 2.319360 0.0215

C 7.3783 2.060671 3.580557 0.0004

Mean e@t var -0.134232 S.D. dependent var 2.780955

S.E.o ession 2.231137 Akaike info criterion 3.962921
Sum squared resid ~ 920.9250 Schwarz criterion 5.608714

Log likelihood-505.9376 Hannan-Quinn criter. 4.619617

*Note: p-values and any subsequent tests do not account for model
selection.
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Dependent Variable: D(AGPF1)
Method: ARDL
Date: 08/24/24 Time: 16:32
Sample: 2001 2022
Included observations: 310
Maximum dependent lags: 1 (Automatic selection)
Model selection method: Akaike info criterion (AIC)
Dynamic regressors (1 lag, automatic): IFR INST IFR*INST GDPG BM
TOPN \
Fixed regressors: C Q
Number of models evalulated: 1

Selected Model: ARDL(1, 1, 1,1, 1,1, 1) < O

Note: final equation sample is larger than selection sample &
Variable Coefficient  Std. Error t-Statistic Prob.* Q
Long Run Equation

IFR  -0.177292 0.064024 -2.769151 0.0061 Q
INST -10.42928 5.018870 -2.078015 0.039()< ?
IFR*INST  0.120687 0.043275 2.788837 0.0058
GDPG -0.247354 0.137673 -1.796675 Qﬁ

BM  0.040082 0.052010 0.770661

TOPN -0.095257 0.044777 -2.127371 0346

Short Run Equation @

COINTEQOI -0.259703 0.099178 5\' 618546 0.0095
D(IFR)-0.483210 0.396362 (.?4)1 4 0.2242
D(INST) 16.62591 17.8@1‘& 0.928906 0.3541
DFR*INST) -0.470367 0 4 -1.134032 0.2581
D(GDPQG) 0.107334 @4 286 2.318918 0.0214
D(BM)-0.016956 0.076 -0.220429 0.8258
D(TOPN) 0.00508 0.027459 0.185296 0.8532
C 10.84641 "‘&6017 2.450604 0.0151

N\
Mean dependent vatr -0.134232 S.D. dependent var 2.780955
S.E. of regr 2.244094 Akaike info criterion 4.046185
Sum sgqu sid  1012.228 Schwarz criterion 5.506537
Log likelihood-535.5513 Hannan-Quinn criter. 4.628887

*Note: p-values and any subsequent tests do not account for model
selection.
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AGPF2

Dependent Variable: D(AGPF2)

Method: ARDL

Date: 08/24/24 Time: 16:55

Sample: 2001 2022

Included observations: 301

Maximum dependent lags: 1 (Automatic selection)

Model selection method: Akaike info criterion (AIC)

Dynamic regressors (1 lag, automatic): PRT INST PRT*INST BM INF EXDT \

Fixed regressors: C

Number of models evalulated: 1 < O

Selected Model: ARDL(1, 1, 1, 1, 1, 1, 1) ¢\

Note: final equation sample is larger than selection sample Q
Pro

PRT 0.132910 0.071862 1.849508 0.0659Q

INST -17.76028 2.811803 -6.316332 0.00

PRT*INST  0.202230 0.071097 2.844416 .0049
BM  -0.040099 0.043665 -0.918348 6

Variable Coefficient  Std. Error t-Statistic
Long Run Equation

INF  0.252526 0.057591 4.38484 000
EXDT -0.004478 0.014935 -0.299 7646

Short Run Equation ° ’\'
COINTEQO1 -0.083866 0.03%7\ -2.137678 0.0338

D(PRT) -0.019491 0.25 -0.076753 0.9389

D(NST) ~ -80.73984  82:d8 -0.973574  0.3315
D(INST*PRT)1.459900 064518 0.877071  0.3815
D(BM)0.019000 o.o% 0372993  0.7096

2

D(INF)-0.009932 03 1 -0.402270 0.6879
D(EXDT) -0.01 0.017914 -1.062783 0.2892
T

C 2.777694 9068 1.570145 0.1180

Mean depe ar -0.668844 S.D. dependent var 1.261645

S.E. of re on 1.156182 Akaike info criterion 2.318118
Sum sq resid  255.3205 Schwarz criterion 3.812193

Log likelihood-241.4217 Hannan-Quinn criter. 2.914926

*Note: p-values and any subsequent tests do not account for model
selection.
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Dependent Variable: D(AGPF2)

Method: ARDL

Date: 08/24/24 Time: 16:54

Sample: 2001 2022

Included observations: 309

Maximum dependent lags: 1 (Automatic selection)

Model selection method: Akaike info criterion (AIC)

Dynamic regressors (1 lag, automatic): GINT INST GINT*INST INF EXDT

Fixed regressors: C \
Number of models evalulated: 1 Q
Selected Model: ARDL(1, 1, 1, 1, 1, 1) O
Note: final equation sample is larger than selection sample QJ

Variable Coefficient  Std. Error t-Statistic Prob.* é
Long Run Equation

GINT 0.861511 0.232397 3.707064 0.0003

INST -26.30644 5.687042 -4.625680 0.0000 9

GINT*INST 1.023317 0.241101 4.244347

INF  0.050340 0.093496 0.538421 0.59
EXDT 0.103899 0.018266 5.688100 6

Short Run Equation
COINTEQO1 -0.097609 0.037237 0.0094
D(GINT) -0.044788 0.089652 582 0.6179
D(INST) -4.159820 5.808056¢ % 716216 0.4746
D(GINT*INST) 0.014085 0.083696 0.9334

D(INF)0.014284 0. 019389 %2 6708 0.4621
D(EXDT) -0.001140 -0.071441 0.9431
C 1.686126 1.25 SQ\ 1.348293 0.1790

Mean dependent var -0,6 S.D. dependent var 1.248708

S.E. of regressio XL 9237 Akaike info criterion 2.209016

Sum squared resi \240 1043 Schwarz criterion 3.492601

Log likelihoo%l .3605 Hannan-Quinn criter. 2.721352

*Note; p-@s and any subsequent tests do not account for model
s&b@on.

380



Dependent Variable: D(AGPF2)

Method: ARDL

Date: 08/24/24 Time: 16:58

Sample: 2001 2022

Included observations: 301

Maximum dependent lags: 1 (Automatic selection)

Model selection method: Akaike info criterion (AIC)

Dynamic regressors (1 lag, automatic): BFR INST BFR*INST BM INF EXDT

Fixed regressors: C \

Number of models evalulated: 1 Q

Selected Model: ARDL(1, 1, 1, 1, 1, 1, 1) O

Note: final equation sample is larger than selection sample &QJ

Variable Coefficient  Std. Error t-Statistic Prob.* Q
Long Run Equation

BFR 0.810970 0.248857 3.258773 0.0013 Q

INST -28.90988 12.52134 -2.308849 0.022

BFR*INST  0.758305 0.263546 2.877320 0.0045

BM  -0.891503 0.075786 -11.76345 O@

INF  -0.169315 0.134573 -1.258163

EXDT 0.060424 0.021625 2.79416% 0057

Short Run Equation \

COINTEQO1 -0.096943 0.035436¢ 5\%.735735 0.0068
D(BFR) 0.176337 0.2902 A\ 0.607484 0.5443
D(INST) -19.56926 19.4 -1.003642 0.3168
D(BFR*INST) 0.298250$ 346745 0.860142 0.3908
D(BM)0.073816 0.03 7? 2.064688 0.0403
D(INF)0.023381 O.G@ 0.913271 0.3623

D(EXDT) -0.00573 0.017045 -0.336308 0.7370

C 2.178499 ‘@4588 1.920080 0.0563

Mean depend &/ -0.668844 S.D. dependent var 1.261645
S.E. of regr 1.166929 Akaike info criterion 2.253256
Sum sgu sid  260.0893 Schwarz criterion 3.747330
Log likelihood-231.1411 Hannan-Quinn criter. 2.850064

*Note: p-values and any subsequent tests do not account for model
selection.
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Dependent Variable: D(AGPF2)

Method: ARDL

Date: 08/24/24 Time: 16:58

Sample: 2001 2022

Included observations: 301

Maximum dependent lags: 1 (Automatic selection)

Model selection method: Akaike info criterion (AIC)

Dynamic regressors (1 lag, automatic): MFR INST MFR*INST BM INF EXDT

Fixed regressors: C

Number of models evalulated: 1 OQ
Selected Model: ARDL(1, 1, 1,1, 1,1, 1) <

Note: final equation sample is larger than selection sample &
Variable Coefficient  Std. Error t-Statistic Prob.* Q
Long Run Equation

MFR 0.583156 0.148644 3.923162 0.0001 Q
INST -19.35029 11.59906 -1.668263 0.0969< ?
0

MFR*INST  0.298686 0.156352 1.910346 76
BM  -0.744127 0.054541 -13.64355
INF -0.102242 0.048885 -2.091467
EXDT 0.087238 0.014174 6. 154829 0000

Short Run Equation
COINTEQO1 -0.087173 0.040146 5\% 171403 0.0311
D(MFR) 0.374187 0.418 0.893399 0.3728
D(INST) -38.97857 30. 5%& -1.273816 0.2043
D(INST*MFR) 0.5440 421248 1.291406 0.1981
D(BM)0.053209 1.593413 0.1127
D(INF)0.008747 G@ 0.353993 0.7237
D(EXDT) -0. 0107 0.017911 -0.599903 0.5493
C 1.211212 ° 8829 1.378212 0.1698
Mean depend g/ -0.668844 S.D. dependent var 1.261645
S.E. of regr 1.165843 Akaike info criterion 2.261938
Sum sgu sid  259.6051 Schwarz criterion 3.756012
Log likelihood-232.5171 Hannan-Quinn criter. 2.858746

*Note: p-values and any subsequent tests do not account for model
selection.
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Dependent Variable: D(AGPF2)

Method: ARDL

Date: 08/24/24 Time: 17:00

Sample: 2001 2022

Included observations: 310

Maximum dependent lags: 1 (Automatic selection)

Model selection method: Akaike info criterion (AIC)

Dynamic regressors (1 lag, automatic): TFR INST TFR*INST BM TOPN

EXDT Q\

Fixed regressors: C

Number of models evalulated: 1 O
Selected Model: ARDL(1, 1, 1,1, 1,1, 1) <
Note: final equation sample is larger than selection sample &
Variable Coefficient  Std. Error t-Statistic Prob.* Q

Long Run Equation

TFR  0.600056 0.253499 2.367094 0.0189 Q
INST -40.05203 15.96957 -2.508023 0.0129< ?
TFR*INST  0.515411 0.240940 2.139165 0.0336
BM  0.046379 0.049537 0.936250 }@
TOPN -0.049141 0.034930 -1.406846

EXDT 0.107091 0.014588 7.340859 ~0000

Short Run Equation @
COINTEQO1 -0.118812 0.048234 5\%.463233 0.0146
D(TFR) 0.002928 0.0649 ((9\ 0.045077 0.9641
D(INST) -2.632570 6.69 -0.393392 0.6944
D(INST*TFR)0.025302 0 L«é 0.238326 0.8119
D(BM)-0.003028 0.03 \ -0.087969 0.9300
D(TOPN) -0.0088136 2016319 -0.540079 0.5897

D(EXDT) -0.01425 0.013434 -1.061360 0.2898
C -0.201938 "\‘Q.' 9587 -0.374246 0.7086

Mean depend &/ -0.656091 S.D. dependent var 1.253957
S.E. of regr 1.122446 Akaike info criterion 2.367088
Sum sgu sid  253.2369 Schwarz criterion 3.827439
Log likelihood-261.0188 Hannan-Quinn criter. 2.949790

*Note: p-values and any subsequent tests do not account for model
selection.
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Dependent Variable: D(AGPF2)

Method: ARDL

Date: 08/24/24 Time: 17:02

Sample: 2001 2022

Included observations: 307

Maximum dependent lags: 1 (Automatic selection)

Model selection method: Akaike info criterion (AIC)

Dynamic regressors (1 lag, automatic): IFR INST IFR*INST INF TOPN EXDT

Fixed regressors: C

R

Number of models evalulated: 1 O
Selected Model: ARDL(1, 1, 1,1, 1,1, 1) <
Note: final equation sample is larger than selection sample &
Variable Coefficient  Std. Error t-Statistic Prob.* Q

Long Run Equation

IFR  -0.394851  0.092338  -4276135  0.0000 Q
INST 2175384 1137416  1.912566 00573%
[FR*INST  -0.382085  0.133791  -2. 855834

INF  0.858939 0286308  3.000054

TOPN -0.710485  0.172779  -4.112096

EXDT 0.107880  0.040643 2. 65431 086

Short Run Equation
COINTEQOI -0.049918  0.015194 %7285274 0.0012
D(IFR)-0.094815  0.122287 o‘%x 0.4391
D(INST)  -0.615127 7. 75'@& 0.079292  0.9369
D(IFR*INST) -0.043888 0302350 0.7627
D(INF)-0.005243 0. 0166015 0.8683
D(TOPN) -0 006954% 020287  -0342778  0.7321
DEXDT) 0. 00477 0.015780 0302563  0.7625

C 4.860415 7568 2.574961 0.0108

Mean depend g/ -0.659253 S.D. dependent var 1.252210
S.E. of regr 1.168867 Akaike info criterion 2.217324
Sum sgu sid  267.7849 Schwarz criterion 3.694322
Log likelihood-230.9891 Hannan-Quinn criter. 2.806989

*Note: p-values and any subsequent tests do not account for model
selection.
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AGPF3

Dependent Variable: D(AGPF3)

Method: ARDL

Date: 08/24/24 Time: 20:20

Sample: 2001 2022

Included observations: 305

Maximum dependent lags: 1 (Automatic selection)

Model selection method: Akaike info criterion (AIC)

Dynamic regressors (1 lag, automatic): PRT INST PRT*INST GDPG BM \
Fixed regressors: C Q
Number of models evalulated: 1

Selected Model: ARDL(1, 1,1, 1,1, 1) < O

Note: final equation sample is larger than selection sample &
Variable Coefficient  Std. Error t-Statistic Prob.* 0
Long Run Equation

PRT 0.066608 0.020554 3.240627 0.0014 0
INST 4.205803 1.849186 2.274408 0.023
PRT*INST  -0.285734 0.021843 -13.08126 0.0000
GDPG -0.104428 0.027799 -3.756491 Oﬁ

BM  0.003019 0.028244 0.106901 %

O

Short Run Equation @
COINTEQO1 -0.389973 0.116508 -3.347182 0.0010
D(PRT) 0.477504 0.202736 5\' 355294 0.0194
D(INST) -34.56332 13.852%?7\ -2.489918 0.0135
D(INST*PRT)0.790560 0.30 2.599250 0.0100
D(GDPGQG) -0.006619 O{Q S -0.156009 0.8762

D(BM)-0.081502 0.09 QQ -0.815174 0.4159
C 1.047374 0.7Q9 1.475415 0.1416

Log likelihood-5§;®
n

*Note: p-Valu% any subsequent tests do not account for model
selectiqb

\*
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Dependent Variable: D(AGPF3)
Method: ARDL
Date: 08/24/24 Time: 20:24
Sample: 2001 2022
Included observations: 296
Maximum dependent lags: 1 (Automatic selection)
Model selection method: Akaike info criterion (AIC)
Dynamic regressors (1 lag, automatic): GINT INST GINT*INST BM INF
TOPN EXDT \
Fixed regressors: C Q
Number of models evalulated: 1

Selected Model: ARDL(1, 1,1,1,1,1,1, 1) < O

Note: final equation sample is larger than selection sample &
Variable Coefficient  Std. Error t-Statistic Prob.* Q
Long Run Equation

GINT 0.217506 0.147665 1.472970 0.1426 0
INST -5.853097 4.773057 -1.226279 02218
GINT*INST 0.305041 0.195335 1.561630 02
BM  0.294520 0.066355 4.438527 Oﬁ

INF  -1.232361 0.245034 -5.029355

TOPN 0.142707 0.058159 2. 45375

EXDT 0.106398 0.016600 6. 4095 OOOO

D(GINT) 0.997661 0.52 1.907547 0.0581
D(INST) -55.28791 -2.422997 0.0164
D(GINT*INST) 1.7 2% 0.755820 2.294464 0.0230
D(BM)-0.002610 \\@ -0.021001 0.9833
D(INF)0.264556 1.870770 0.0631

D(TOPN) -0.00 0.052786 -0.135116 0.8927

D(EXDT) -01094604 0.042663 -2.217471 0.0279
C -2.864 798 1.908418 -1.501137 0.1352

Log li@498.9148

*Note: p-values and any subsequent tests do not account for model
selection.

Short Run Equation S
COINTEQO1 -0.286987 0.1 14%7\ 510105 0.0130
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Dependent Variable: D(AGPF3)

Method: ARDL

Date: 08/24/24 Time: 20:27

Sample: 2001 2022

Included observations: 296

Maximum dependent lags: 1 (Automatic selection)

Model selection method: Akaike info criterion (AIC)

Dynamic regressors (1 lag, automatic): BFR INST BFR*INST GDPG BM INF

Fixed regressors: C \
Number of models evalulated: 1 Q
Selected Model: ARDL(1, 1, 1, 1, 1, 1, 1) O
Note: final equation sample is larger than selection sample QJ

Variable Coefficient  Std. Error t-Statistic Prob.* 0«
Long Run Equation

BFR 0.013546 0.041010 0.330317 0.7415

INST 7.869069 3.497627 2.249831 0.0256 9

BFR*INST  -0.179020  0.073088  -2.449367 (@

GDPG 0.044555 0.075705 0.588532 0.55

BM  -0.050652 0.019075 -2.655470 O§

INF -0.625951 0.147258 -4.250715

Short Run Equation &9’6
COINTEQO1 -0.299648 0.107333 -2.991756 0.0058
D(BFR) 0.996895 1.202306 5\' 829152 0.4081
D(INST) -117.9422 136.06%\(9\ -0.866788 0.3872
D(BFR*INST) 1.971987 0184 0.831997 0.4065
D(GDPGQG) 0.026092 0 Gﬁ 0.472017 0.6375

D(BM)0.007392 0.13 \ 0.056330 0.9551
D(INF)0.171080 0.M1 1.684592 0.0937
26969

C 3.138009 ’& 2.784469 0.0059

Log likelihood-5 6.3%26

*Note: p-v d any subsequent tests do not account for model

S%
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Dependent Variable: D(AGPF3)
Method: ARDL
Date: 08/24/24 Time: 20:33
Sample: 2001 2022
Included observations: 305
Maximum dependent lags: 1 (Automatic selection)
Model selection method: Akaike info criterion (AIC)
Dynamic regressors (1 lag, automatic): MFR INST MFR*INST GDPG BM
TOPN EXDT \
Fixed regressors: C Q
Number of models evalulated: 1

Selected Model: ARDL(1, 1,1,1,1,1,1, 1) < O

Note: final equation sample is larger than selection sample &
Variable Coefficient  Std. Error t-Statistic Prob.* Q
Long Run Equation

MFR -0.035094 0.009026 -3.887987 0.0001 Q
INST 2.577307 0.559978 4.602517 0.000()< ?
MFR*INST -0.032873 0.007465 -4.403609 0.0000
GDPG 0.012691 0.000939 13.51003 Oﬁ

BM  -0.004863 0.000674 -7.210861

TOPN -0.000393 0.000520 -0.755483 4509

EXDT -0.001030 0.000105 -9.7945 >Q .0000

Short Run Equation S
COINTEQO1 -0.623668 0.16 fv\ 848597 0.0002
D(MFR) -1.067287 0. 37& -2.839299 0.0077
D(INST) 129.3757 1.207660 0.2288
D(INST*MFR) 8 1.474074 -1.255645 0.2109
D(GDPGQG) 0.007328 §7 054026 0.135637 0.8923
D(BM)0.151185 1.194483 0.2339

D(EXDT) 0.034912 0.677016 0.4993
C 4. 2431 0.950729 4.463024 0.0000

Log li@453.7782

*Note: p-values and any subsequent tests do not account for model
selection.

D(TOPN) @)& 0.067908 0.349208 0.7273
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Dependent Variable: D(AGPF3)
Method: ARDL
Date: 08/24/24 Time: 21:04
Sample: 2001 2022
Included observations: 302
Maximum dependent lags: 1 (Automatic selection)
Model selection method: Akaike info criterion (AIC)
Dynamic regressors (1 lag, automatic): TFR INST TFR*INST INF TOPN
EXDT \
Fixed regressors: C Q
Number of models evalulated: 1

Selected Model: ARDL(1, 1, 1,1, 1,1, 1) < O

Note: final equation sample is larger than selection sample &
Variable Coefficient  Std. Error t-Statistic Prob.* Q
Long Run Equation

TFR  -0.002978 0.001484 -2.007123 0.0461 Q
INST 0.153165 0.067813 2.258631 0.025()< 2
TFR*INST  -0.001994 0.001076 -1.853574 0.0653
INF  0.000682 0.000165 4.145680 O§
TOPN 0.000175 4.23E-05 4.130186

EXDT -8.50E-05 8.56E-06 -9.928571 ~0000

Short Run Equation @
COINTEQO1 -0.411183 0.087957 563.674801 0.0000
D(TFR) -0.113586 0.0349 A\ 246921 0.0018
D(INST) 10.93975 39.0 0.280256 0.7796
D(INST*TFR)-0.169148 0 -0.277456 0.7817
D(INF)-0.008795 0.05 \ -0.167130 0.8674
D(TOPN) -0.03983 2048297 -0.824743 0.4105

D(EXDT) -0.02547 0.002739 -9.301091 0.0000
C 2.807271 "\‘Q.' 4955 2.939688 0.0037

Log likelihoo& $339

*Note s and any subsequent tests do not account for model

R
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Dependent Variable: D(AGPF3)

Method: ARDL

Date: 08/24/24 Time: 22:08

Sample: 2001 2022

Included observations: 296

Maximum dependent lags: 1 (Automatic selection)

Model selection method: Akaike info criterion (AIC)

Dynamic regressors (1 lag, automatic): IFR INST IFR*INST BM INF TOPN

Fixed regressors: C \
Number of models evaluated: 1 Q
Selected Model: ARDL(1, 1, 1, 1, 1, 1, 1) O
Note: final equation sample is larger than selection sample QJ

Variable Coefficient  Std. Error t-Statistic Prob.* 0«
Long Run Equation

IFR  -0.125784 0.015950 -7.886134 0.0000

INST 10.38141 1.361934 7.622546 0.0000 9

IFR*INST -0.134768 0.018307 -7.361566

BM  0.068643 0.012894 5.323437

INF -0.035962 0.019769 -1.819091 %

TOPN 0.041773 0.010539 3.963515

Short Run Equation @
COINTEQO1 -0.414020 0.120894 ; 4653 0.0008

D(IFR)0.129382 0.224839 ‘\ 0.5657
D(INST) -48.17741 11.957 ((9 .028953 0.0000
DIFR*INST) 0.652531 0. 28 2.296755 0.0293
D(BM)-0.103949 0 1137 0.913868 0.3620

D(TOPN) -0.023706 059912 -0.395683 0.6928

D(INF)0.148641 § 1 737250 0.0840
C 5.168951 2.937360 0.0037

Log likelihood-491. 58

*Note: p-v d any subsequent tests do not account for model

S%
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Dependent Variable: D(AGPF4)
Method: ARDL
Date: 12/01/24 Time: 21:49
Sample: 2001 2022
Included observations: 296
Maximum dependent lags: 1 (Automatic selection)
Model selection method: Akaike info criterion (AIC)
Dynamic regressors (1 lag, automatic): PRT INST PRT*INST BM
TOPN
EXDT
Fixed regressors: C
Number of models evalulated: 1
Selected Model: ARDL(1, 1,1, 1,1, 1, 1)
Note: final equation sample is larger than selection sample

Variable Coefficient Std. Error  t-Statistic  Prob.*
Long Run Equation
PRT 0.086094 0.012045  7.147611 ~0.0000
INST -1.408298 0.249110  -5.653343.50.0000
PRT*INST 0.060650 0.009200 6.592008 0.0000
BM 0.000886 0.001098 ,0.806875 0.4208
TOPN -0.004342  0.001129 N\:3.844979 0.0002
EXDT 3.39E-05 0.000219 \ 07154937 0.8770
Short Run Equatiqd
COINTEQO1 -0.101319, _ 0052161  -1.942424 0.0536
D(PRT) -0.027614N07022072  -1.251077 0.2125
D(INST) 4.500] 26 3.768755 1.194062 0.2340
D(NST*PRT) -0.101290° 0.078225  -1.294594 0.1971
D(BM) -0¢4002635 0.001441 -1.828361 0.0691
D(TOPN) -0:001631 0.000940  -1.734392 0.0845
D(EXDT) 07000374 0.001261  0.296272 0.7674
C 0.527758 0.273283 1.931179  0.0550
Log likeltHood ~ 489.3740

*Note: p-values and any subsequent tests do not account for model
selection.
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Dependent Variable: D(AGPF4)
Method: ARDL
Date: 12/01/24 Time: 21:55
Sample: 2001 2022
Included observations: 296
Maximum dependent lags: 1 (Automatic selection)
Model selection method: Akaike info criterion (AIC)
Dynamic regressors (1 lag, automatic): GINT INST GINT*INST
GDPG
BM TOPN EXDT
Fixed regressors: C
Number of models evalulated: 1
Selected Model: ARDL(1, 1,1, 1,1, 1,1, 1)
Note: final equation sample is larger than selection sample

Variable Coefficient Std. Error  t-Statistic  Prob.*
Long Run Equation
GINT 0.136664  0.037026  3.691035 .~0.0003
INST -3.475634  1.103109  -3.15076MnN0.0019
GINT*INST 0.129325  0.038037  3.39997/6),% 0.0008
GDPG 0.066647  0.019965  3.338229  0.0010
BM -0.000699 0.005327 N0N31245 0.8957
TOPN -0.013820 0.005453 .\ -23534366 0.0122
EXDT -0.001774 0.00126IN\.,7%1.406732 0.1613
Short Run Equation,

COINTEQO1 -0.050227N0021744  -2.309920 0.0221
D(GINT) -0.003461\, 0.008957 -0.386422 0.6997
D(INST) 0.1931394 0.623060  0.309985  0.7569
D(GINT*INST) 04009342 0.019771 -0.472519 0.6372
D(GDPG) 0%03061 0.001873 1.634479  0.1040
D(BM) =0.001729 0.002532  -0.683065 0.4955
D(TOPN) -0.001393 0.000986 -1.412122 0.1597
D(EXDT) 0.000323  0.001036 0.311722 0.7556
C 0.220825  0.085257 2.590100 0.0104
Log likelihood 541.9696

*Note: p-values and any subsequent tests do not account for model
selection.
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Dependent Variable: D(AGPF4)
Method: ARDL
Date: 12/02/24 Time: 03:42
Sample: 2001 2022
Included observations: 296
Maximum dependent lags: 1 (Automatic selection)
Model selection method: Akaike info criterion (AIC)
Dynamic regressors (1 lag, automatic): BFR INST BFR*INST
GDPG BM
TOPN
Fixed regressors: C
Number of models evalulated: 1
Selected Model: ARDL(1, 1,1, 1,1, 1, 1)
Note: final equation sample is larger than selection sample

Variable Coefficient Std. Error  t-Statistic Prob.*
Long Run Equation
BFR 0.042986  0.007634 5.630711 0.0000
INST -2.596444 0.419841  -6.184358x\0.0000
BFR*INST 0.043574  0.007229  6.027481 0.0000
GDPG 0.023492  0.007147  3.287TM8 0.0012
BM -0.000309 0.001509 004527  0.8382
TOPN -0.011673 0.002211._\-5280288  0.0000
Short Run Equatiqd
COINTEQO1 -0.135536, 0N0GDP532 -2.202674  0.0288
D(BFR) -0.013341,MN0:008638  -1.544477  0.1242
D(INST) 1.699364.\, 0.865424  1.963621 0.0511
D(BFR*INST) -0.027299" 0.014849 -1.837072  0.0678
D(GDPG) 0v005281 0.002443  2.161948 0.0319
D(BM) -NOSFEL05  0.002116  -0.005089  0.9959
D(TOPN) =0.001446 0.001182 -1.223575 0.2227
C 0.771247  0.340348 2.266053 0.0246
Log likeltHood ~ 519.9008

*Note: p-values and any subsequent tests do not account for model

selection.
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Dependent Variable: D(AGPF4)

Method: ARDL

Date: 12/02/24 Time: 03:48
Sample: 2001 2022
Included observations: 296
Maximum dependent lags: 1 (Automatic selection)
Model selection method: Akaike info criterion (AIC)

Dynamic regressors (1 lag, automatic): MFR INST MFR*INST

GDPG BM
EXDT

Fixed regressors: C

Number of models evalulated: 1

Selected Model: ARDL(1, 1,1, 1,1, 1, 1)
Note: final equation sample is larger than selection sample

Variable Coefficient Std. Error t-Statistic = Prob.*
Long Run Equation
MFR 0.073783  0.019455 3.792507 _6.0002
INST -4.717096  1.596609 -2.954446"),0.0035
MFR*INST 0.067505  0.020127 3.353890%W*<0.0010
GDPG -0.000870 0.003671 -0.237091 0.8128
BM 0.008376  0.003466 2416622 0.0166
EXDT -0.004306 0.001146.\-3.756836 0.0002
Short Run Equatiqd
COINTEQO1 -0.120974, 0047741 -2.533947 0.0121
D(MFR) -0.011684MN0006339 -1.843100 0.0669
D(INST) 1.063973 1.199266 0.887187 0.3761
D(INST*MFR) -0.0167%8" 0.016834 -0.996679 0.3202
D(GDPG) 0005961 0.001978 3.013127  0.0029
D(BM) -6640FEL05  0.001720 -0.037207 0.9704
D(EXDT) 07000652  0.000781 0.834878  0.4049
C 0.264401 0.083438 3.168836  0.0018
Log likeltHood ~ 509.1353

*Note: p-values and any subsequent tests do not account for model

selection.
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Dependent Variable: D(AGPF4)

Method: ARDL

Date: 12/02/24 Time: 03:52
Sample: 2001 2022

Included observations: 296
Maximum dependent lags: 1 (Automatic selection)
Model selection method: Akaike info criterion (AIC)

Dynamic regressors (1 lag, automatic): TFR INST TFR*INST

BM TOPN
EXDT

Fixed regressors: C
Number of models evalulated: 1

Selected Model: ARDL(1, 1,1, 1,1, 1, 1)

Note: final equation sample is larger than selection sample

Variable Coefficient Std. Error t-Statistic Prob.*
Long Run Equation
TFR 0.019549 0.003908 5.002794 0.0000
INST -0.700695 0.288298 -2.43045Q 0160
TFR*INST 0.016832 0.004518 3.725207 N00003
BM 0.010912 0.002229 4.896346» 0.0000
TOPN -0.000919 0.002017 -0%455446 0.6493
EXDT -0.003823 0.000802 .-4.766498 0.0000
Short Run Equatiqd
COINTEQO1 -0.181019, 0.052934 -3.419685 0.0008
D(TFR) -0.0093862.0.005551 -1.690685 0.0926
D(INST) -0.67218QN\,I.106030 -0.607741 0.5441
D(NST*TFR) 0.0075234 0.017217 0.436981 0.6626
D(BM) -0¢002381 0.001812 -1.314408 0.1903
D(TOPN) -0:001082 0.001078 -1.003778 0.3168
D(EXDT) 07000882 0.001137 0.775561 0.4390
C 1.131957 0.320425 3.532676 0.0005
Log likeltHood ~ 502.2676

*Note: p-values and any subsequent tests do not account for
model
selection.
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Dependent Variable: D(AGPF4)

Method: ARDL

Date: 12/02/24 Time: 03:57

Sample: 2001 2022

Included observations: 296

Maximum dependent lags: 1 (Automatic selection)

Model selection method: Akaike info criterion (AIC)

Dynamic regressors (1 lag, automatic): [FR INST IFR*INST

BM \
Fixed regressors: C Q
Number of models evalulated: 1

Selected Model: ARDL(1, 1,1, 1, 1) < Q

Note: final equation sample is larger than selection sample &
Variable Coefficient Std. Error t-Statistic Prob.* &
Long Run Equation

IFR 0.011182  0.005531 2.021652 0.0

INST -0.896437  0.329077 -2.724092
IFR*INST 0.016731  0.005706 2.9322 f§
BM 0.029306  0.002562 11.4378 0000
Short Run Equation
COINTEQO1 -0.153865 0. 062485\%462625 0.0146
D(IFR) -0.002862 0 006 469242 0.6394
D(INST) 0.238359 0. 0.706555 0.4806
D(IFR*INST) -0.003958 , 06 -0.527238 0.5986
D(BM) -0.006481 2002527 -2.564586 0.0110
C 0. 949{%\ 371345 2.558050 0.0112

Log likelihood 4&01

*Note: p—Vahiesb any subsequent tests do not account for

model
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