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Abstract

Papua New Guinea (PNG) stands as a nation abounding in natural resources, yet paradoxically
contends with pervasive poverty, notably in losaseich as the Highlands, replete with abundant
natural endowments. This abstract presents an intricate case study delving into the conundrum of
destitution amidst opulence within the Highlands realm of PNG. Employing a multifaceted
methodology encompassimglalitative interviews, quantitative data scrutiny, and comprehensive
literature synthesis, this inquiry scrutinizes the s@donomic determinants underpinning the
enduring poverty prevalent in the area. It delves into the historical, political, airdrenental

milieus that mould the fabric of poverty dynamics, encapsulating facets of land tenure, resource
exploitation, governance paradigms, and seconomic disparities. Additionally, this research
probes into the ramifications of developmental meations and policies on the initiatives aimed at
assuaging poverty within the region. Unveiling intricate interplays between indigenous traditions,
national governance frameworks, and global economic imperatives, the findings underscore the
perpetuation bpoverty notwithstanding the plenitude of natural assets. The abstract culminates by
accentuating the ramifications for policy formulation and developmental strategies intended to
confront poverty in regions endowed with resources, accentuating the fivgeraf inclusive
governance, sustainable resource stewardship, and grasiigets endeavours to engender
equitable progress in Papua New Guinea.

Keywords: Social Entrepreneurship, Agricultdbalsed rural industrialization, New Approach to
Developmenttrategy etc.
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Papua New Guinea (PNG) presents a compelling paradox: despite its bounteous natural resources
poverty persists alarmingly, particularly in regions such as the Highlands, endowed with substantial
wealth. This incongruity undscores a nuanced interplay of seempnomic, political, and
environmental factors shaping the region's developmental trajectory. Understanding the intricacies
of poverty within such contexts is imperative for crafting effective policy frameworks and
implementing targeted interventions to alleviate deprivation and cultivate sustainable growth.

The Highlands region of Papua New Guinea, characterized by its rugged terrain, fertile valleys, and
abundant mineral deposits, epitomizes this paradox. On one hdodsts vast reserves of gold,
copper, oil, and gas, which have catalyzed economic expansion and enticed international investment.
Conversely, it contends with pervasive poverty, characterized by insufficient access to fundamental
services, elevated unetogment rates, and social stratification. The PNG economy has languished
for over two years, exacerbated by the ravages of the CQ9Ipandemic, which exacerbated
existing woes, particularly the misallocation of funds into projects that failed to teanstat
tangible benefits or employment opportunities for the populace. Alarmingly, a substantialdortion
potentially exceeding 70800f PNG's population struggles to meet daily or weekly survival needs.
Financial institutions can likely attest to the scaggsof grassroots individuals' bank accounts, with
balances often dwindling below K100 for extended periods. Furthermore, the burden of taxation
weighs heavily upon all workers, while politicians appear exempt from such fiscal obligations. The
manufacturig sector in PNG languishes in a state of disarray, having been neglected by
governmental support and intervention. This neglect has precipitated a dearth of employment
opportunities, exacerbating the prevailing socioeconomic malaise. Compounding theseissu
systemic deficiencies in education, healthcare, housing, water, power, and infrastructure, leaving
citizens bereft of fundamental necessities despite the nation's wealth of natural resources, including
gold.

Against this backdrop, this study embarks a comprehensive exploration of poverty in the
Highlands region of Papua New Guinea, endeavouring to unravel the intricacies inherent in the
coexistence of affluence and impoverishment. By employing a multidisciplinary approach
integrating qualitativensights, quantitative analysis, and literature review, this research seeks to
elucidate the underlying causes and perpetuating factors of poverty in the region. Drawing upon
insights gleaned from historical trajectories, contemporary dynamics, and ttedqratadigms, this

study will delve into the socieconomic dynamics underpinning poverty in the Highlands. It will
scrutinize issues such as land tenure systems, resource extraction methodologies, governanc
frameworks, and socioultural norms, all of Wwich contribute to shaping the experiences of
individuals and communities.

Furthermore, this research will evaluate the efficacy of prior and ongoing development interventions
and policies in addressing poverty in the Highlands. Through assessing tret anpivelihoods,
access to services, and overall wading, this study aims to discern lessons gleaned and best
practices that can inform future strategies for poverty alleviation. In so doing, this study not only
aspires to enrich the academic disseusurrounding poverty dynamics but also aims to furnish
practical insights for policymakers, development practitioners, and stakeholders committed to
fostering inclusive and sustainable development in Papua New Guinea and beyond. By illuminating
the chaléenges and opportunities inherent in resowedowed regions, it endeavours to catalyze
substantive change and advance equitable prosperity for all.

Aims and Objectives

This study aims to comprehensively investigate the complexities surrounding povdéity thve

context of abundant natural resources in Papua New Guinea's Highlands region. By delving into the
intricate interplay of soci@conomic, political, and environmental factors, this research seeks to
elucidate the root causes and perpetuation ofrppdespite the region's wealth.



To analyze the socieconomic factors contributing to persistent poverty in the Highlands region of
Papua New Guinea.

To explore the historical, political, and environmental contexts shaping the dynamics of poverty,
including issues of land ownership, resource exploitation, governance, and social inequality.

To investigate the impact of development interventions and policies on poverty alleviation efforts
within the region.

To examine the role of indigenous customs, natigwicies, and global economic forces in
perpetuating poverty amidst abundant natural resources.

To identify implications for policy formulation and development strategies aimed at addressing
poverty in resourceich regions, emphasizing the need for iisohe governance, sustainable
resource management, and commuditiyen initiatives.

2.1.Scope

This study will focus specifically on the Highlands region of Papua New Guinea due to its significant
natural resource endowments and persistent poverty levels.

The research will utilize a multidisciplinary approach, incorporating qualitative interviews,
quantitative data analysis, and literature review to provide a comprehensive understanding of
poverty dynamics.

Analysis will encompass a range of seeimonomic mdicators, including income levels, access to
basic services, education, healthcare, and employment opportunities.

The study will examine historical trends and contemporary developments to contextualize the
current state of poverty in the region.

Findings and recommendations will be relevant not only to policymakers and development
practitioners in Papua New Guinea but also to researchers and organizations working on poverty
alleviation and sustainable development in resotioteareas globally.

3. Methoalogy

This study employs a rigorous and multifaceted methodology to delve into the intricacies of poverty
in the Highlands region of Papua New Guinea, aiming to furnish comprehensive insights into the
complex dynamics at play. The methodology encompasssgative interviews, quantitative data
analysis, and an exhaustive literature review, facilitating a nuanced comprehension of the socio
economic factors perpetuating persistent poverty despite the region's abundant natural endowments

Qualitative Interviews: Qualitative interviews serve as the cornerstone for eliciting profound
insights into the lived experiences, perspectives, and challenges encountered by individuals and
communities grappling with poverty in the Highlands. Setnictured intenaws will be
meticulously conducted with a diverse array of stakeholders, encompassing community members,
local dignitaries, government functionaries, and development practitioners. These interviews will
meticulously explore themes such as livelihood sfiete resource accessibility, social networks,

and perceptions regarding development interventions.

Quantitative Data Analysis: Quantitative data analysis complements qualitative insights by
furnishing empirical evidence and statistical trends pertaioipgverty indicators in the Highlands
region. Leveraging extant datasets from national surveys, census reports, and other pertinent
sources, this study will meticulously scrutinize variables encompassing income levels, educational
attainment, healthcare @ss, employment metrics, and household assets. Statistical methodologies
such as regression analysis and descriptive statistics will be adroitly employed to discern
correlations and patterns within the dataset.



Literature Review: An exhaustive literatusview will be meticulously undertaken to contextualize

the findings within the extant scholarly discourse on poverty, development, and resource governance
in Papua New Guinea and akin contexts globally. This review will encompass scholarly articles,
repots disseminated by international organizations, policy documents, and grey literature. Through
synthesizing diverse perspectives and theoretical frameworks, the literature review will aptly inform
the analysis and interpretation of empirical findings.

Integration and Triangulation: The qualitative interviews, quantitative data analysis, and literature
review will be seamlessly integrated through a process of triangulation, facilitating a holistic and
nuanced comprehension of poverty in the Highlands regioangulation entails crosgalidating
findings from disparate sources and methodologies to augment the reliability and validity of the
research findings. This iterative process will facilitate the identification of converging and diverging
patterns, thesby enriching the analysis and interpretation of results.

Ethical Considerations: Ethical considerations assume paramount importance throughout the
research endeavour, particularly in engaging with vulnerable populations afflicted by poverty.
Informed conent will be meticulously obtained from all participants, with measures enacted to
ensure confidentiality, anonymity, and cultural sensitivity. Ethical clearance will be diligently
sought from pertinent institutional review boards prior to data collecwath researchers
steadfastly adhering to established ethical guidelines and protocols.

3.1. Limitations

Despite the exhaustive approach embraced in this study, it is imperative to acknowledge certain
limitations. These encompass constraints pertinentts alailability, sample representativeness,

and the inherent subjectivity intrinsic to qualitative research. Furthermore, the multifaceted and
dynamic nature of poverty necessitates an acknowledgement of its myriad dimensions and the
potential for evolvingsociceconomic dynamics over time. By deploying a robust methodology
spanning qualitative interviews, quantitative data analysis, and literature review, this study
endeavours to furnish invaluable insights into poverty in the Highlands region of Papua New
Guinea. Through the prism of triangulation and integration, it aspires to augment the academic
understanding of poverty dynamics and elucidate evidbased policy and development
interventions aimed at nurturing inclusive and sustainable growth inroesith regions.

Review of Literature

The literature surrounding poverty in resouricd regions, particularly within the context of Papua
New Guinea's Highlands, provides valuable insights into the multifaceted dynamics at play. This
review synthesizesdiverse perspectives and theoretical frameworks to contextualize the study's
findings within the broader scholarly discourse.

Historical Context: The historical legacy of colonialism andjso$bnial governance structures has
significantly shaped the saseconomic landscape of Papua New Guinea. As highlighted by
Fitzpatrick (2016), extractive industries, introduced during the colonial era, have perpetuated a
pattern of resource exploitation and marginalization of indigenous communities. This historical
trajectory continues to influence contemporary patterns of poverty and inequality in the Highlands
region.

Resource Governance and Land Tenure: Resource governance and land tenure systems are centt
to understanding the dynamics of poverty in rescuderegions. Studies by Filer (2014) and
Gibson (2017) underscore the importance of customary land tenure systems in shaping access fc
resources and opportunities for local communities. However, challenges such as land disputes,
inadequate legal frameworks,da@xternal pressures from extractive industries complicate efforts to
secure land rights and promote sustainable resource management.



Impact of Resource Extraction: The impact of resource extraction on local economies and
livelihoods is a recurrent theme the literature. Research by Banks (2018) highlights the paradox

of resource abundance and poverty in Papua New Guinea, attributing this phenomenon to limited
local participation in extractive activities and the concentration of benefits in the harisigh f
corporations. Moreover, studies by Howes et al. (2019) emphasize the need for greater transparency
and accountability in resource revenue management to ensure equitable distribution of benefits and
mitigate negative social and environmental impacts.

Governance and Development Interventions: The role of governance structures and development
interventions in addressing poverty in resotnich regions is a subject of ongoing debate. Analysis

by Dinnen and Filer (2016) suggests thatdopvn developmerdapproaches often fail to adequately
address the needs of marginalized communities, perpetuating cycles of poverty and dependency.
Conversely, communitdriven initiatives, as advocated by Filer and Varitimos (2020), hold promise

for promoting inclusive deslopment and empowering local actors to actively participate in
decisionmaking processes.

Environmental Sustainability and Livelihood Diversification: Environmental sustainability and
livelihood diversification emerge as critical strategies for poveltgviation in resourceich

regions. Research by McWilliam et al. (2018) underscores the importance of balancing economic
development with environmental conservation to safeguard the-téomg welltbeing of
communities dependent on natural resources. Merectudies by Banks and Hambly (2017)
highlight the potential of diversifying livelihoods through agriculture, tourism, and scealk
enterprises to reduce dependency on extractive industries and enhance resilience to external shock:
The literature reiew highlights the complex interplay of historical, seemnomic, and
environmental factors shaping poverty in Papua New Guinea's Highlands region. By synthesizing
diverse perspectives and empirical findings, this review provides a comprehensiveitoufatat
understanding the challenges and opportunities inherent in addressing poverty amidst abundant
natural resources. Building upon these insights, the subsequent analysis will offer nuanced
interpretations and policy recommendations to inform evidéased interventions for promoting
inclusive and sustainable development in resctiateregions.

Historical Background: An Overview

Papua New Guinea (PNG) emerged as an independent-stdtenn 1975 (as previously it was
occupied by the Portugueselammal master in the sixteenth century, and this Pacific Island had
suffered from any kind of industrialization and urbanization for 250 yéagsarwal, 2010)
However, natural raw materials, minerals, gold, and other resonsresexploited by the British
colonial master since the first half of the twentieth century in the southern Papua region; and the
northern (New Guinea) region was occupied by the German colonial n{Bsteks, 2018)
Australiaand Japan have also occupied this region. SinceWWost War II, the World Bank and

the UNsponsored team | ed by Michael Faber set
called: The eight Point Improvement Plan of selfance, social and regionaquality, rural
development, increased economic opportunities for citizens, decentralization, and an increase in the
participation of women in economic and social activities. These themes underpinned the five
National Goals and Directive Principles (NGDiRcorporated in the Constitution. The National
Goals also called for commitments to environmental conservation and to ensure that development
strategies reflected cultural valu@anks G. &., 2017)

Since the posivar peria, the Australian government has been playing a leading role, and
influencing the PNG6s economi c, bureaucratic
providing its budgetary support, aid, trade and educatioralies . The PNGO stork ey €
(like mining, minerals, gold, copper, oil and gas), and administrativepsethemselves reflected
Australiabds investment, operations, and cons



formal/organized sector of the econofBerkes, 2018) The nature of the PI
been continued reliance on Australian personnel in skilled professional positions within the public

sector. The PNGO6s physical i nfr ast rineralg, havee s (
been controlled and exploited directly by the Australian companies, and the Australian
admi nistrationés influences can be seen in p

(Kauzi, 2007) With a du& economic structure such as a small industrialized modern sector
(including mining development and markedly monetary institution), the majority 87% of the
population in rural areas has been maintaining traditional institutions, and dominant traditional
(subsistence level) agricultural methods and value systems still exist.

Therefore, with a dual character of (modern and traditional economic and social arrangements), an
integrated development strategy can be made to transform into a modern agribakedal
industrialized society. Papua New Guinea comprises the eastern half of the island of New Guinea,
the second largest island in the world, which constitutes 85.0% of the land area, and approximately
600 islands, the largest of which are New Britain, Nealahd, Bougainville and Manus, accounting

for the remaining 15.0%. The total land area is 462, 840 square kilometers with 8,300 kilometers of
coastlines. An estimated 97.0% of the total land area is under customary tenure systems with
absolute ownershipested in an indigenous community/group (what is called: land underpins the
kinship ties social institutions), which controls its use and transfer. Most of the remaining 3.0% is
alienated land acquired by Australians for public purposes or plantation piexagit(Dinnen,

2016) These customary land tenure systems provide security for the 85.0% of the rural 87.0%
population who directly depend on the land for their livelihood andetig(Ellis, 2000)

6.The contradiction between the modern capitalist world practices and the Customary Tenure Land
Relationships (CTLR) production system in Papua New Guinea

The contradiction between the modern capitalist world practices and the Customary Tenure Land
Relationships (CTLR) production system in Papua New Guinea (PNG) is a salient feature of the
nation's socieeconomic landscape. In the context of global capitalism, characterized by market
driven economies and private ownership of resources, PNG's tnatli@d LR system presents a
distinct divergence. Within the capitalist paradigm, land is often commodified, and treated as a
tradable asset subject to market forces and private ownership. This aligns with principles of
economic efficiency and individual hgs to property. In contrast, PNG's CTLR system is deeply
rooted in customary practices and communal ownership, where land is considered not merely as a
commodity but as a vital element of cultural identity, social cohesion, and spiritual significance.
This incongruity manifests in various ways. For instance, multinational corporations seeking to
exploit PNG's abundant natural resources encounter resistance and complex negotiations wher
dealing with customary landowners. The CTLR system complicates precegsk as land
acquisition, resource extraction, and investment, as it requires navigating intricate networks of
kinship, tribal affiliations, and traditional authority structu¢éger, 2020)

Moreover, the capitalist modeften prioritizes profit maximization and shddgrm gains, leading

to concerns about environmental degradation, social disruption, and unequal distribution of benefits.
In contrast, the CTLR system emphasizes sustainability, intergenerational equitpnandroty
well-being, reflecting a holistic approach to land stewardship deeply ingrained in indigenous
worldviews. This contradiction underscores broader tensions between globalization and cultural
preservation, economic development and social justiceleWinoponents of capitalist practices
advocate for modernization, efficiency, and economic growth, critics argue that such approaches
risk marginalizing indigenous communities, eroding traditional values, and exacerbating inequality.
Addressing this contdiction requires nuanced strategies that recognize the legitimacy of customary
land rights while promoting sustainable development and equitable participation in the global
economy. This may involve legal reforms to protect indigenous land rights, meunbkafus



meaningful consultation and consent in resource projects, and initiatives to empower local
communities in decisieomaking processes. Ultimately, reconciling the tension between modern
capitalism and traditional land tenure systems in PNG necesstasanced approach that respects
cultural diversity, fosters inclusive development, and upholds principles of social and environmental
justice.

7. Customary Land System & Limited Access for

The customary allocation of land for yaite business endeavours and developmental initiatives is
perceived as a significant impediment to private investment in rural regions. The necessity of
securing agreements with multiple proprietors exacerbates transactional expenses, while the
uncertaintysurrounding land tenure may act as a deterrent to inves(@édson, 2017)Group

tenure arrangements also serve to restrict the utilization of land as collateral, thereby constricting
rural populations' avenues to financiasources. The framework of customary land tenure and
compensation assertions continues to wield significant influence, profoundly impacting the private
structuring of agriculturally oriented industrial entities and presenting impediments to land
acquisiton for commercial endeavoufBitzpatrick, 2016) The Papua New Guinean Government

is contemplating the establishment of an Economic Fishing Zone spanning 2.3 million square
kilometres(Kauzi, 2007)

Papua New Guinea, endowed abundantly with petroleum, oil, and gas, as well as gold and various
other natural resources, boasts a diverse array of environmental habitats, rendering its vegetatior
among the most opulent and varied globally. However, owmglimatic constraints, only
approximately 13.0% of its total land expanse proves suitable for agricultural endeavours. The
central highlands emerge as the most favourable region, characterized by conducive climates anc
soil compositions conducive to ayrnrad of crop cultivations. Additionally, certain island and north
coast locales, enriched by the fertility of volcanic ash deposits, facilitate the cultivation of food and
tree crops.

Forestation encompasses roughly 87.0% of the total land mass, etmappgoximately 40 million
hectares, thereby endowing the nation with notable diversity in organic agricultural production,
commercial tree crops, and seafood resources. Noteworthy commercial assets include mineral
reserves, gold, copper, and oil and deposits, prominently exemplified by the Panguna region on

the island of Bougainville within the north Solomons province. Significant mines dot the landscape,
particularly within the Western, Enga, New Ireland, Milne Bay, and Central provinces, while major
petroleum projects and gold and copper industries are predominantly overseen by Australian and
American entities within the Southern province.

Geographically, Papua New Guinea spans the eastern half of the West Pacific Island of New Guinea,
encompassinghe primary islands of New Britain, New Ireland, and the Autonomous Region of
Bougainville, alongside approximately 600 smaller islands and atolls. Population densities tend to
be elevated in the highland provinces, contrasting with the lower densitiggaabgethe coastal
provinces of Western, Gulf, Central, Oro, East, Sepik, West Sepik, and West New Britain.

With a population hovering around eight million, literacy rates remain modest, with only 20% of
the populace literate, while approximately 87% ap&a New Guineans reside in rural settings. The
nation pulsates with youthful energy. Its political, economic, trade and cultural ties intricately



intertwine with Australia, Japan, New Zealand, Fiji (inclusive of 10 ASEAN nations), China, and
India.

PapuaNew Guinea's economic trajectory and developmental prospects hold immense promise,
contingent upon the maintenance of security and the establishment of modern infrastructural
frameworks, encompassing railways, highways, seaports, and direct air conneltthit
domestically and internationally, particularly with neighbouring nations such as Indonesia,
Malaysia, Thailand, Vietnam, and other ASEAN countries, alongside China and India, to allure
tourists. Leveraging its copious natural resources for econexpansion and advancement
necessitates the provision of free education to all, positioning the nation as a potential educational
hub and enticing international tourist destinations. Such endeavours would undoubtedly serve as
robust platforms for heightenetonomic engagement not solely with Asia but also with Australia,
Europe, Latin America, Africa, and America.

The economy of Papua New Guinea stands as a realm dominated by two principal sectors: the
agricultural, forestry, and fishing domains, which absthhe majority of the nation's labour force,
albeit predominantly within informal realms; and the minerals and energy extraction sector, which
serves as the primary contributor to export revenues and gross domestic product (GDP).

Papua New Guinea findssélf compelled to diversify its economic and commercial spheres,
concurrently fostering tourism while establishing itself as a nucleus of educational and healthcare
institutions and erecting international trade hubs. Undertaking such initiatives demartdgrated
approach aimed at augmenting economic growth and development. Paramount among these
endeavours is the imperative to bolster the ranks of skilled aneedstiated professionals by
instituting widespread access to free education, thereby gegehi@ish avenues of employment.
Simultaneously, substantial investments in education and healthcare are requisite, complemented by
robust initiatives in physical and modern infrastructural development.

Critical to this multifaceted approach is the enhammet of institutional capacity, human capital,
and physical infrastructures, encompassing electricity, telecommunications, and transportation
networks, all of which play pivotal roles in nurturing the growth of both public and private sectors.

Papua New Guea's intricate cultural tapestry, deeply interwoven with tribal and ethnic identities,
traditional social frameworks, and labdsed relationships, engenders a landscape marked by
distinctive challenges alongside noteworthy resilience. Amidst this mile@mal employment
opportunities for the burgeoning, predominantly youthful population remain scant, while
environmental stewardship, urbanization, political fragmentation, social marginalization, and
disparities in a resouragentric economy all pose sificant risks (Howes, 2019) Owing to
pandemieinduced restrictions and the international exposure of Papua New Guinea's economy,
market demand has markedly diminished. Notably, Australia and New Zealand exert significant
dominance over PNG's market landscape. The World Bank's estimations reveal a stark reality:
PNG's real GDP endured a contraction of 3.8 per cent in 2020. Looking forward, the outlook remains
somewhat promising, as the World Bank projects a rebound in ecogoowth to approximately

3.5 per cent in 20222. However, the sobering forecast indicates that by 2023, the economy is
poised to shrink by nine per cent compared to the World Bankfsgmaemic prognostications.

8.Poverty Ratio in PNG



With 37% of itspopulace subsisting below the international poverty threshold, denoted as US $1.25
per diem, numerous progeny in Papua New Guinea are bereft of potable water sources and requisit
sustenance. Approximately 28% of juveniles suffer from moderate to sevia@nshment, while

43% grapple with underweight stature, impeding their holistic physical development. Poverty stands
as a primary catalyst for the proliferation of trafficking, exploitation, child labour, and educational
dearth within the nation.

Each pasing day witnesses the demise of over 30,000 children due to powroged afflictions,
translating to the grim reality of one child succumbing every 3 seconds. Children bear the brunt of
destitution, with its pernicious ramifications entailing the ghtmn of their rights.

The vanquishment of poverty within any societal framework mandates an unswerving dedication to
robust and enduring initiatives, ensuring equitable access for all constituents to indispensable
provisions encompassing rudimentary kieadre, nutritive sustenance, and premium education.

Since attaining independence, the populace of Papua New Guinea has contended with a myriad of
sociceconomic challenges including poverty, malnutrition, and unemployment. These adversities
stem from a cofluence of factors such as deficient resource governance, scant political resolve,
ineffective governmental interventions at grassroots levels, lax law enforcement, pervasive
corruption spanning hierarchical echelons, dearth of entrepreneurial acumdmamiédge,
inadequate marketing infrastructure, societal indolence, and entrenched traditional tribal feudal
attitudes and cultural norms, among others.

The prospect of Papua New Guinea harnessing its natural resources efficiently and optimizing its
workforce effectively lies in the adoption of an "expdriven” agriculturally based industrialization
strategy. This paradigm emphasizes a "peopldric" approach, spanning from local to regional to
global spheres.

Agriculture and its allied sector#cluding Floriculture and Horticulture, as well as commodities
such as milk, honey, coconut, peanuts, palm oil, mushrooms, fisheries, forestry, mining, petroleum,
gas, and services, are focal points of this strategy. The emphasis is eaddddeproduain and
exports to bolster economic growth. As an alternative solution to address poverty in this resource
rich basin, promoting commun#yased resource management and sustainable livelihood initiatives
merits exploration. This approach aims to empoweall@ommunities to leverage their natural
resources for economic prosperity while preserving environmental integrity and enhancing social
cohesion.

Key components of this alternative solution include:

CommunityBased Resource Management: Devolving resoune@agement responsibilities to
local communities strengthens customary land tenure systems, enabling informed -tegisian

about resource use, conservation, and development.

Capacity Building and Empowerment: Equipping communities with knowledges,skiid
organizational capacity through training in sustainable practices and promoting women's
participation fosters inclusivity and gender equity.

Diversification of Livelihoods: Encouraging alternative income sources such amuwEm,
agroforestry, ath handicraft production reduces dependency on extractive industries, contributing
to economic resilience, environmental conservation, and cultural preservation.

Partnerships and Collaborative Governance: Forming partnerships among stakeholders facilitates
dialogue, coordination, and shared decigiweiking, amplifying the impact of poverty alleviation
efforts and promoting sustainable development outcomes.



Monitoring and Adaptive Management: Continuous assessment, identification of challenges, and
adjustmenbf strategies ensure accountability, transparency, and inclusivity, enhancing resilience
in changing socik@conomic and environmental conditions.

9.The Action Plan

The action plan revolves around the NBMS (Networks ofBegium-Small Size Villages) modgl

an areebased organization of rural poor aimed at strengthening interlinks and advancing the local
economy through local value addition and technologicajnaplation. Key sectors for focus include
agriculture, manufacturing, health, education, renewablergy, micrefinance, transportation,
textiles, housing, forestry, and mining.

Implementation requires avoiding mutual competition among small producers, transferring
intermediaterange technology, organizing landless labour, artisans, and poor peasats,
establishing arehased multisectoral largescale production networks/systems. This
comprehensive approach underscores the imperative of community empowerment, collaboration,
and innovation to realize sustainable development and alleviate povextijeiy.

10.Conclusion

Papua New Guinea (PNG) encompasses vast rural expanses, where approximately 40% of its
population has largely remained detached from the modern world since the colonial epoch. These
remote and often inaccessible regions serve @a®ha®f indigenous cultures, traditions, and modes

of existence that have persevered amidst the currents of globalization and urbanization.

The legacy of colonialism has left enduring marks on PNG's smdonomic terrain, with rural
locales bearing the eight of historical disregard and marginalization. Despite decades of
independence, endeavours in infrastructure development, and initiatives toward modernization,
substantial segments of the rural populace persist in a state of relative seclusiongdisddnom
mainstream economic activities and technological advancements.

The reasons underpinning this persistent detachment are manifold. Geographical factors such ac
rugged terrain, dense forests, and scattered island communities pose formidablgeshaten
transportation, communication, and access to fundamental services. Additionally, historical patterns
of land ownership and resource allocation, moulded by colonial policies and ensuirgdibicial
dynamics, have solidified disparities and impbg@eogress in rural areas.

In these remote hinterlands, traditional subsistence livelihoods endure, revolving around agriculture,
fishing, and hunting, with minimal involvement in casksed economies. Many communities
adhere to customary land tenure systewherein land is communally owned and administered in
accordance with ancestral customs and kinship bonds. This communal approach to land ownership
sharply contrasts with Western concepts of private property rights, contributing to the preservation
of indigenous cultures and social cohesidicWilliam, 2018) The disassociation of rural
populations from the modern world reverberates across governance, service provision, and socio
economic outcomes. Governmental institutionsd anfrastructure are frequently sparse or
inadequately equipped in remote regions, exacerbating challenges related to healthcare, education
and livelihood opportunities. Limited access to markets and economic avenues perpetuates cycles
of impoverishmenénd marginalization, constraining prospects for inclusive development.

Despite these adversities, resilience and ingenuity shine through within rural PNG communities.
Local initiatives, communityed development endeavours, and traditional knowledge sysitemy

pivotal roles in sustaining livelihoods and fostering resilience amidst adversity. Furthermore,
endeavours to bridge the rwaban gap through enhanced infrastructure, decentralization



initiatives, and inclusive development strategies are underal@agit with varying degrees of
success.

Papua New Guinea's expansive rural landscapes harbour a substantial portion of the populace
detached from the modern world, reflecting a complex interplay of historical legacies, geographical
constraints, and sockeconomic dynamics. Addressing the challenges confronting rural
communities necessitates holistic approaches that acknowledge and honour indigenous cultures
empower local governance structures, and advance equitable and sustainable developmen:
pathways.

By addressing the aims outlined above and adhering to the defined scope, this study aims to
contribute valuable insights into the complex phenomenon of poverty amidst plenty in Papua New
Guinea's Highlands regior{Network, 2017) Through rigorous analysis and thoughtful
recommendations, it endeavours to inform eviddyased policy and development interventions

that promote inclusive growth and equitable prosperity in resaigicegegions worldwide.

Recommendations

FocusEfforts, Manpower, and Resources Strategically: Channel resources and manpower towards
endeavours where the projected returns are optimized, ensuring efficient allocation of efforts and
resources.

Adapt Public Service Standards to Local Contexts:dE
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Emissions Trend Due to Coal Plant Closures
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Coal Plants Closure and Hospital Admissions

Hospilal Admissions for Rospirntary Dsoasos Haospital Admizsions for Children with Lower Tract Infaclions
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Abstract:The food security of women is contingent upon their economic status, education levels,

health, and their position within the family arsbciety and these factors are closely linked to a
woman's own nutritional status. In this paper we try to analyze how the consumption of certain
food items by women is affected by various socio economics factors using the NFHS 5 dataset. It
has been foundhat mobility, decision making power, financial autonomy, higher education,
wealthier household and employment have a positive impact on the consumption of food items.

Introduction

Il aAldzZ GA2y 2F F22R aSOdaNARGEe INrAaSa ogKSy alf
and economic access to adequate, safe and healthy food to fulfill their food preferences and
RASGIFINE ySSRa F¥2NJ Iy | OGAGS YR KSIFHftdkKe fATFS
Food security encompasses the consumption of {gghlity food containing sufficient calories,
along with essential micro and macro nutrients. Despite the rapid economic growth in India, the
enhancement of nutritional welbeing among both children and altisihas shown only marginal
improvements. Although the National Food Security Mission has boosted the production of pulses
and cereals, agricultural yield has diversified into fruits, vegetables, and dairy, indicating
improvements in the overall quality afiets. Despite significant investments in the agricultural
sector, the increase in production has not swiftly and comprehensively translated into improved
nutritional statuses for children and adults (Narayan 2015).

Nutritional health is a characteristic of an individual and not the household. The dietary quality and
the average nutrient intake of any household is the most significant determinant in the welfare of
its members, nutritional welfare is experienced indivally. The household is the most dominant
institution to affect the nutritional well being of the individuals. Therefore it is crucial to recognize
how individual members are allocated resources within the household (Villa et pliz{ndd.
distribution within households exhibits a bias favoring adult males both in terms of quantity and
priority. Some families display preferential spending on economically productive members, often
adult mena 2 § KSNR& Ay O0O2YS Aa L}aAidAdS Qunlitabi tkdiégsS R
reveal a belief among the respondents that adult males are given priority, particularly in matters
of nutrition and delicacies. Typically, the household's manager or earner, handling both household



lands and noragricultural income,s a man unless an adult male is absent. Elderly individuals
receive favored and nutritious food as recognition for past economic contributions. Discrimination
against women is influenced by individual body mass and energy spending, with those engaged in
energy-intensive activities receiving a higher food allocation. Certain household work by women is
often perceived as less energytensive than men's fieldwork. Individuals with a perceived higher
status in the family are favored in allocating higtatus @ special foods{Abdullah 1983, Palriwala
1993,HarrisFry 2017Rathnayake and Weerahewa 206#addad et al 1996).

A woman's societal status is influenced by gender norms, personal attributes, and achievements.
Perceptions of women within their socethvironment also contribute to shaping their status. The
food security of women is contingent upon their economic status, education levels, health, and
their position within the family and society. Women with lower status experience limited control
over family resources, lower seisteem, and restricted access to health services, among other
challenges. These factors are closely linked to a woman's own nutritional status (Ramachandran
2004). Historically, as women's status within the family increased ag# and the birth of
children, particularly sons, they were allocated more nutritious food. However, with the rise of
urbanization and modernization, the influence of status on food allocation has diminished
(Gittelsohn 1991).

The NFHS 5 has collectedaah the frequency of the consumption of seven food categonik,

pulses, green leafy vegetables, fruits, eggs, fish and chicRére data was collected on how often
these foods are consumed by men and women: Daily, weekly, occasionally orAererd 47 %

of women consumed leafy vegetables daily and 38 % consumed them on a weekly basis. Almost
45 % women consumed pulses daily as well as weekly. Milk and curd are being consumed by
around 45 % women on a daily basis and weekly by 23 %. Comingtsp dround 54 % women

did not consume fruits even once a week. About one third of women consumed non vegetarian
foods like chicken, fish, meat and eggs on a weekly basis. This pattern of food consumption has
remained more or less similar since the I&HHS survey in 20@®. Since the last survey an
increase in the daily consumption of milk and curd and a decrease in the daily consumption green
leafy vegetables in both men and women has been seen.(NFHS 5: India)

Power Dynamics and Autonomy in Genderelbusehold Roles: Reviewing the Literature

Gender relations encompass the tangible power dynamics between men and women within both
domestic and sockeconomic spheres, as outlined by Hodgson and McCurdy in 2001. The concept
of gender refers to socially ostructed roles and responsibilities accepted by society for each
gender. For instance, societal norms often designate women as primarily respohsible for child
rearing and domestic duties due to their ability to bear children. These getefered roles etend

to resource entitlements within households, influencing social, political, and behavioral outcomes
(Marshal 1994).



In family settings, men and women assume distinct roles related to procuring, cooking, and
distributing food. It is crucial to optimizéaeir contributions by ensuring equitable access and
control over resources, promoting food security. Research by Sharon in 2013 highlights that
women, especially in developing nations, often have less control over resources compared to men.
Nonetheless, tsidies reveal that when women have control over resources, the overall health and
nutrition levels, particularly of women and children, significantly improve.

Women's autonomy manifests in three key domains: the freedom of movement, control over
finances, and decisiemaking power, as identified by Bloom et al in 2001. Notably, studies indicate
that when women possess decistomaking authority, they tend to altate food resources in a
manner that maximizes nutritional outcomes for the entire household. The influence of women's
control extends to production, purchasing, or income, shaping favorable food distribution
outcomes for women (Haddad et al 1998, Nazti &lamid 1999). Conversely, women with limited
social mobility exhibit lower food allocations, as observed by Carloni in Fftfcated women
generally have access to resources because they are more likely to earn and thus are able to
participate in decisio making and thus have a high status and a greater bargaining power in the
family. However some women despite being educated do not yield a bargaining power due to
other reasons. (Chen &Li 2009)

The bargaining power of individuals within a household hénga their "fallback position,"
representing the options available in the event of cooperation failure. Determinants of this fallback
position encompass factors like parental wealth, meage income, and legal frameworks
governing marriage and family. Resoe ownership, particularly productive assets such as land,
plays a pivotal role in determining bargaining power. Women possessing more productive
resources tend to have a stronger fallback position, directly correlating with enhanced bargaining
power (Agarwal 1997, Sen 1990).

Research findings suggest that household income has minimal influence on the nutritional status
of females; however, an increase in female income significantly enhances nutritional outcomes for
both men and women, as indicated byesker in 1997. Women's employment not only amplifies
their contribution to family income but also elevates their social standing, reducing reliance on
males for sustenance. This economic independence grants them greater influence in household
matters, theeby bolstering their bargaining power. Additionally, women with higher status and
education are less likely to discriminate against their daughters, attributed to their increased
knowledge and control over resources. In the context of marital dynamicgaexous women,
separated from their natal families after marriage, may experience reduced status and control over
resources, potentially leading to preferences for sons and insufficient support ‘for daughters.
Conversely, endogamous women, residing in prairo their natal place, enjoy superior social

and familial status. s agreed that higher education level in women is associated with her and her
FLYAft@Qa ¢Sttt o06SAydId 9RdzOIGA2y AYyONBlFasSa g2
independence ad control over resourcegBose, 2011)



The presence of female decisiomakers in households is linked to improved nutritional outcomes,
resulting from optimized food allocation. However, despite potential benefits, disparities in food
allocation towardsvomen may persist due to the overarching responsibility to ensure everyone
in the household is adequately fed, as discussed by Haryigt al. in 2017. Despite limited social
mobility, women might encounter fewer inequalities in this context, given tistohical precedent

of women traditionally having more control over food allocation within the household (Haryis

et al., 2017).

A large family size can often affect the food consumption especially for the women. Familial
hierarchy and larger size offmusehold has significant impact on food intake by women. It has
been found a higher calorie intake for women in larger househd®a@shhayake and Weerahewa
2002). Contrarily, another study showed a higher calorie intake by males in large household sizes
(Chaudry R 1983).

Methods

Data Source

We used the data from the nationwide National Family Health Survey, round 5, conducted in 2019
20. It is conducted by the Ministry Of Health and Family Welfare, coordinated by the International
Institute of Population Sciences, Mumbai. NFHS 5 was conducted in two phases for approximately
636,699 households, with a sample of 724,115 women and 101,839 men who were eligible for
interviewing. 4 survey questionnaires were used; household, woman, man, biomarkevuiFo
FylFrfteara 2yte GKS 62YSYyQa IyR YSyQa ljdzSaidAirzy
all eligible men and women aged-a5tp | 62dzi | @ NRSGe 2F G2LAO03
fertility, marriage, nutrition, reproductive health, domestolence, sexual behavior, HIV/AIDS

and childcare (NFHS 5: India)

The NFHS 5 collected data on the frequency of the consumption of seven food cateqgplkes:
pulses, leafy vegetables, fruits, eggs, fish and chickEime data was collected on how aftéhese

foods are consumed by men and women: Daily, weekly, occasionally or never. In the analysis the
consumption of food on a daily and weekly basis is combined and the consumption of food
occasionally and never is clubbed togethé/e assign a value &fif the respondent consumes the

food item on a daily or weekly basis, otherwise value 0 is assigned. The dependent variables used
in this study thus becomes dichotomous; coded as 1 and 0 implying that logistic r¢gression would
be an appropriate method. Wran seven regression models, one for each food item.

2SS dzaSR bcCl{ p RFEGIF G2 aSS G4KS AYLIOG 2F g2Y
NFHS 5 includes information on the frequency of various food items for both men and women.
According to table lyrban women consume more of these food items at least once in a week



than rural women. It can be seen in the table below that women who completed more years of
schooling have better consumption than women with no or less schooling especially in
consumptionof milk and fruits. It shows that women with higher education tend to lead a
healthy eating behavior. The consumption of milk/curd, fruits and fish is higher among higher
caste women compared to lower caste women. Among other food category the difference
negligible. The consumption of milk/curd, pulses and fruits is higher among rich class. Thus,
deficiency in diet is found among women with less or no schooling, residing in rural areas and
belonging to lower caste and poorer househdFHS 5: India)

Table 1: Percentage of women age-49 consuming specific foods at least once a week by
background characteristics, India: 2024

Milk or Pulses or Dark Chicken | Number
e R Rl I e B = I e
vegetables
Age
1519 69.8 91.9 89.4 47.0 43.1 32.8 33.7 122,544
20-29 72.6 93.1 91.3 51.9 46.0 35.7 36.8 236,584
30-39 72.4 93.3 91.1 49.7 46.0 36.8 36.7 197,936
40-49 73.3 93.0 90.7 48.4 44.2 36.5 35.4 167,051
Residence
Urban 78.8 94.2 91.3 64.5 51.9 38.9 42.4 235,279
Rural 69.1 92.3 90.6 42.5 41.8 34.2 32.8 488,836
Schooling
No schooling
66.0 92.1 90.1 34.3 41.2 31.9 33.9 163,492
<5 years 62.9 91.7 91.3 38.6 51.7 45.7 41.3 37,549
complete
5-7 years 69.4 92.8 90.7 44.1 46.1 36.7 37.4 96,806
complete
8-9 years 68.4 92.7 91.0 46.7 44.4 37.0 34.5 129,094
complete
1011 years 76.3 93.1 90.5 56.3 47.9 37.5 38.4 109,777
complete
12 or more
years complete 81.3 94.0 91.4 66.4 45.4 34.6 35.3 187,396
Religion
Hindu 72.9 93.3 91.2 48.9 41.5 324 32.0 589,164
Muslim 68.2 91.9 89.5 514 65.6 54.4 58.1 97,595
Christian 69.6 86.9 81.8 58.8 70.9 63.2 61.6 16,995
Sikh 83.8 91.0 93.5 60.0 13.4 4.2 7.0 11,404
Buddhist/Neo 67.5 89.1 91.3 52.2 59.6 42.0 54.8 4,571
Buddhist
Jain 92.2 98.6 95.2 78.7 6.7 2.6 3.3 | 1,632
Other 38.9 90.6 91.4 36.4 46.8 41.9 39.4 2,754
Caste/Tribe
Scheduled castq  gg 7 92.2 90.6| 44.4 48.4 37.4 37.7| 158483




Scheduled tribe 54.9 90.3 91.0 37.4 46.4 36.0 37.1 67,263
Other backward 76.5 93.6 90.2 50.3 42.7 32.4 33.7 310,783
class
Other 74.9 93.5 91.9 57.9 45.7 39.6 37.5 182,474
Don't know 57.9 91.3 91.1 44.0 50.5 43.9 41.6 5,112
Wealth quintile
Lowest 52.6 91.3 91.1 26.8 414 38.5 315 133,973
Second 65.9 92.2 90.7 37.9 45.0 37.2 35.3 144,813
Middle 74.5 92.7 90.1 48.3 48.4 36.7 39.1 148,616
Fourth 80.1 93.6 90.2 59.4 48.0 36.2 39.4 150,680
Highest 86.2 94.7 91.9 73.7 42.2 30.2 33.7 146,032
Total 72.2 92.9 90.8 49.7 45.1 35.7 35.9 724,115

Source: NFHS 5

The frequency of consumption of these food items by women is presented in table 2. Amongst
these categories, the consumption of milk, pulses, and green vegetables is higher. Approx 49
percent women consume milk/curd daily, p8rcent women consume weekly and 22 percent
consume occasionally but there are 6 percent women who never consume milk/curd. Half of the
women consume pulses/ beans on a daily basis and an additional 43 percent consume on a
weekly basis. The consumptionfafits among women is inadequate. Only 12 percent women
consume fruits daily and 48 percent consume occasionally. Very few women consume eggs, fish,

and chicken/meat daily. Mostly women never consume these-viegetarian food items.

Table 2: Frequency ofboisumption by women

Percent distribution of women age 1819 by frequency of consumption of
specific foods, India, 20121
Frequency of consumption

Type of Daily Weekly | Occasionally Never | Total Number
food
Milk or 48.8 23.5 219 5.8 100 724,115
curd
Pulses or 49.6 43.3 6.7 0.4 100 724,115
beans
Dark 52 38.8 8.9 0.3 100 724,115
green,
leafy
vegetables
Fruits 125 37.1 48.7 1.6 100 724,115
Eggs 5.2 39.9 26.9 28 100 724,115
Fish 51 30.6 29.9 344 100 724,115
Chicken, 1.4 34.5 32.6 31.5 100 724,115
meat

Source: NFHS 5




Explanatory variables

1. Bargaining power Several studies have used a wide range of indicators as proxy to measure
$2YSYQa oOoFNBIAYAY3d LReSNWP LYy fAyS 6A0GK GKS L
G2 YSI &dzNBarganhy @wen a

1.1 Mobility: To capture this we included three questions; usually allowed to go to market, allowed
to go to health care, and allowed to go to places outside this village provided by NFHS. We used
principal component analysis to constructrebility index.

1.2 Decision making We again used principal component analysis using three questions (who
dzadzr f @ YIFI1S RSOARSE 2y NBalLRyYyRSyidiQa KSIFf
family and friends) to construct a decision making index.

1.3Financial autonomyCoded as 1 if respondent has money that she alone decide on how to use,
otherwise 0.

2. Educational attainmentFour dummies have been used in this study: No education coded as 0,
primary education coded as 1, secondary education ca$ed and higher education coded as 3.

3. EmploymentStatus of respondent is coded as 1 if employed and O if unemployed, in the paper.

4. Wealth IndexA composite index based on 33 assets ranging from a pressure cooker to a tractor
and housing charactegtic such as type of toiled facility, drinking water source, type of windows
SGO0® LG st a O02yaiNHzOGSR o6& bcCl{ AdasStFTs O2RS
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5. Family sizeWe divided family size intomo category and coded as 1=small if family members
are less than and equals to 5 and 2= large if family members are greater than 5.

6. Area:We used the codes as 1 if it is an urban area and 2 in case of rural area.

7. Caste Coded as 1 in case of schedaieste, 2 if schedule tribe and 3 if respondent belongs to
general category as control variables.

Analysis

The regression results are presented in tables 3 and 4. We ran seven different logit regressions to
examine the effect of all explanatory variabtas all the seven food items.

Table 3: Regression results for vegetarian food items: ‘

VARIABLES Milk Pulses Leafy Fruits
Vegetables

Mobility 0.155*** 0.171** | 0.250*** | 0.142***




Decision Making -0.129*** 0.0793** | 0.157*** | -0.0414**
Have ownmoney to 0.0379* 0.244*** 0.248*** 0.106***
spend

Age Category 0.140** 0.250*** 0.0713 -0.0774
Education

Primary -0.196*** -0.0822* 0.0782 0.149***
Secondary -0.127*** -0.0764* | 0.0884** | 0.374***
Higher 0.161*** 0.0951 0.247** | 0.829***
Wealth

Poorer 0.528*** 0.0308 -0.0137 | 0.359***
Middle 0.925*** 0.110** -0.0641 | 0.683***
Richer 1.277%* 0.159*** -0.0962* | 0.949***
Richest 1.709*** 0.426*** 0.0235 1.370***
Caste

Scheduled Tribe -0.495%** -0.760*** 0.013 0.122%**
OBC 0.194*** 0.0691 -0.0118 | 0.0610**
None of them 0.188*** 0.0772 0.223*** | 0.183***
Dondét know -0.521*** -0.114 -0.0435 -0.257**
Family Size of 0.029 0.196*** | 0.183*** -
household 0.0819***
Employment status of 0.0109 -0.117*%%* | -0.155*** -0.0176
women

Area of residence 0.263*** 0.0999** -0.011 -0.214***
Constant -0.535*** 1.737%* | 1.762** | -0.746***
Observations 54,816 54,816 54,816 54,816

Level of significance: *** p<0.01, ** p<0.05, * p<0.1

Table 4: Regression results for Ndegetarian Food Items:

VARIABLES Eggs Fish Chicken

Mobility -0.0424 - -0.0507*
0.0876***

Decision Making -0.0537*** | 0.0930*** -

0.0697***

Have own money to -0.0975*** - -0.104***

spend 0.0589***

Age Category -0.138** -0.065 | -0.196***

Education

Primary 0.128*** 0.289*** 0.0447

Secondary 0.285*** 0.476** | 0.212***

Higher 0.304*** 0.523** | 0.136***

Wealth




Poorer 0.123*** - 0.176***
0.0958***

Middle 0.175%** -0.252*** | (0.235***

Richer 0.0595* -0.395%** | (0.197***

Richest -0.362*** -0.911%** | -0.274***

Caste

Scheduled Tribe 0.279*** 0.331*** | 0.456***

OBC -0.118*** -0.0603** -

0.0886***

None of them -0.351%** -0.186*** | -0.275***

Donot Kknow -0.102 0.0425 -0.0338

Family Size of -0.313*** -0.290*** | -0.312***

household

Employment status of 0.0991*** - 0.0623***

women 0.0782***

Area of residence -0.572%** -0.547*** | -0.551***

Constant 0.833*** 0.384*** | 0.520***

Observations 54,816 54,816 54,816

Level of significance: *** p<0.01, ** p<0.05, * p<0.1

Mobility or the freedom of movement is positively related to the consumption of milk, pulses,
leafy vegetables and fruits, indicating if women have greater freedom of movement then she is
more likely to increase her well being by incorporating a variety of nutatidood into her diet.

The results are also significant at 1 % level of significance. But in case of non vegetarian food
items, mobility is not positively associated.

2 2 Y S de@ision makingpower, measured by their involvement in taking decisions reigard
their health, household purchases, visits to family etc is positively related to the intake of pulses,
leafy vegetables and fish, suggesting greater decision making helps with increased nourishment.

Financial autonomys significantly more likely to @énease the frequency of the consumption of
milk, pulses, vegetables and fruits but less likely to have non vegetarian food items. Financial
independence gives women some power to reallocate resources towards her own well being.
These results show that womewith great autonomy can improve their nutrition intake.

As compared to no education, women whigher educationare significantly more likely to have

high nutritional food. Results are positive and significant for milk, leafy vegetables, fruits, eggs,

fish and chicken, meaning better education can help women change the practices that contribute
to poor health. Bett NJ SRdzOF GA2Yy y20 2yfeé LRaAAGAOStEe | FF
well being by promoting a balanced diet. ‘ -

Women who areemployedare positively related to their consumption of egg, chicken and milk.
Results are significant only for egg and céirckOn the other hand, employed women are
significantly less likely to consume pulses and leafy vegetables.



Women belong to Scheduled Tribe are significantly more likely to consume eggs, fish and chicken
but less likely to consume dairy products and pul$&ssults are significant at 1% level of
significance. Women belonging to OBC or General caste are more likely to consume milk and
fruits but less likely to consume meat and eggs. These results are also significant.

Women ofwealthier households are morkkely to have a higher consumption of milk, fruits and
pulses. As compared to higher level of household wealth, women of poorer and middle income
households are significantly more likely to consume eggs and chicken.

Women belonging téarger familiesare significantly less likely to consume fruits, meat and eggs
and more likely to consume pulses and leafy vegetables. Results are significant at 1% level of
significance.

Women residing imural areas are negatively associated with the consumption of edysken,
fish, leafy vegetables and fruits and positively associated with milk and pulses. Results are
significant for all food items except leafy vegetables.

A well balanced diet is of utmost importance to achieve a healthy life and should be a poority f
everyone irrespective of their gender. In India, men and boys are given priority on food in terms
of both quantity and quality. It is one of the basic human right but still mostly women and girls
suffer from malnutrition because of such discriminatidio. achieve the sustainable development
goal of zero hunger (Goal 2: Zero hunger), we need to empower women so that they can claim
their rights and improve health and nutrition for themselves as well as for their families because
women are the ones who makaost of the food related decisions in their families.

While female autonomy indicators like mobility and financial control enhance vegetarian food
consumption, they do not significantly drive the consumption ofwegetarian foods. Cultural,
religious,and socieeconomic factors continue to dominate dietary choices in India, underscoring
the deeprooted nature of vegetarianism in the countiy. many households, women are
traditionally responsible for maintaining dietary practices, includiagetarianism. This role is

often seen as part of their duty to uphold family and cultural values. . Despite increased
autonomy in other areas, such as decismaking and mobility, women might still conform to
established dietary norms to fulfill socie@{pectations and maintain harmony within the
household. While men might have the flexibility to eat naygetarian food outside the home
without significant moral repercussions, women are expected to uphold these traditions within
the household. Meat consnption is often associated with masculinity and strength, reinforcing
gender stereotypes. This association further entrenches the gender gap in dietary practices,
making it challenging for changes in female autonomy to translate into significant di&iétsy s
Thus strong cultural, religious, and gendered foundations of vegetarianism in India explain why
female autonomy does not substantially affect reegetarian food consumption]ajhn;ton et al
2021,Natrajan & Jacob 2018)

As is visible from the resultd this paper that empowerment of women will lead to better health
outcomes within households due to an improvement in the consumption if nutritious foods.
Women with greater autonomy and bargaining power within the family are more likely to



allocate resarces towards healthier food options, hence enhancing the overall well being of the
family.

Conclusion

In a developing country like India the distribution of limited food among all the family members is

a tough decision. Despite having enormous economic growth, India is ranks 111th out of 125
countries in the Global Hunger Index. A woman is the prime bligtst of food in household, yet

she ends up not receiving adequate nutrition due to the prevailing social and cultural practices.
g2YFyQa aidliddza Aa RSGSNXYAYSR o0& &a20ASaGrft 23Sy

¢KS aiddzRe NI g bdcansuingtibniis atfegted Byvaridus socio economic factors.
Within the social environment, how others perceive a woman also shapes her gtafuy. Sy Q a
food security depends on their economics status, along with their education levels and their
socialstatus in their family and in the society. Women with low status have less control on the
FlLYAfeQa NBaz2dz2NOSasx t2¢ aStF¥ SadisSSy FyR tAdGqd
FILOG2NR INB Oft2aSte O2yySOGSR G2 | ¢62YlFyQa 2
The results from this study contribute to the existing literature on food consumption patterns

and gender dynamics in India. By signifying a strong positive correlation between women's
autonomy (here measured by mobility, decisioraking power and finanal independence) and

the consumption of vegetarian food items, this study aligns with previous findings highlighting

the importance of women's control over resources in improving household nutrition. Conversely,
the limited impact of these indicators ondglconsumption of notvegetarian food items

emphasizes the influence of cultural norms and traditional dietary practices. This research
reinforces the importance of promoting women's education and financial independence to
enhance their bargaining power Winh households and thus strengthening household dietary
diversity.
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Trust pl ays a crughydi crioane rienl attheongaiipentlTr

effectiveness, whil st the |l ack of dutusdmeso.ul
applying qualitative research, this study ail
a trustftphysiadiieemt r el atdeph bisitspeuma tSeerved i mt e |

patients/individual sedweu i ncgo ngdrucu redde da ntdh eaonr ay!
demonstrated that acti-baskdstehbonmat ppovaddn
in patients are the central &l peespecfiovebuB
prelairmgi nf i ndi ngs, medi cal providers could tr"
trust which would have sever al benefits in a
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| NTRODUCTI ON

Trust, flawhsitcaht ei sof favourable expaectiaodonhnsnaneg

(M°1l 1l ering, 2001; p . 4p0hdy)s,i cia@apl ireesl at b o ntshhe
2024) According to Mayterfiu beet wasll.l i(nlgn%ss;s po.f7 1a2 ),
to the actions of another party based on the
i mportant to the trustor, irrespecti veAsf t
Anderson and Dedri@k ucS199G) trhet es,etp atfi emrtoss p ¢
patient forms for the medical provider. Trus
provide sensitive i nfeaominmad o(nSafnrdang egt pahly.s,i c
a basic requirement to search for medical C a

Dunn and Perry 1997).

Nowadays, patients are more educat edde mabnedtitnegr
They also higher control over the health car
studied trust between care providers and HIV
a more effective wuseosoift imedihceaatlitohn so uatncdo nmecsr.
demonstrated a posi ti ¥ter uassts oicn atth eoinr bpert oweiede 1

(Trachtenberg et al., 2005; Piette et al., 2
The key types of trustemrendcoBnudgh,ve2®ha) .afd
on someaovmeé | i ngness @&o craplaypidmntyg pndvidemase
which permits to make predictions (Moor manet
the providgédr rewusds ahion | evel s, cognitive tr
interactions. On the other hand, affecti ve

perceptions @@bloaaivtela @fr o’varder( Kim and Par k, 2
Accordi mpnt d 1®®I0¢ , gaining trust is connecte
the calculation of risk, gains, assuAances,

trust jJjustification may stemrd fM°dmeexpgr i(d«
that justification of trust is a prerequisit
I n Greece trust would be expected to be stro
can choose any medi cal prtohf epd sainesn g IMewihtama wt,

as VI assi et al . (2022) found, 69. 7% totall



notabl e that in VI assi et al . (2022) study,

providerse,racogmiexye dt heir high skill s.

As Hall et al. (2001) argue, the prior resea
et al. (2013) agree that the -memgbcaéahbhnprowvnde
relationshigpphygsi moettshegmatee, while Lerch et
patpegsician trust are | imited. On top of t

of studies which focus on -madt oabr p hnoteehrdpeeornstc
trust relationship.

Based on the above, this paper aims at filli
t he key el ement s whi ch contri b-patei etnot bruellad
|l denti fycogpomenkeyof trust could all ow medi
SO as to gaindtamudtr etWhiem pattiemtts trust the
worry (Griffin et al., 2024 ) amd cear €d Rmohes t b
which would in turn have more positive heal!t

Calnan, 2006) .
METHODOLOGY

This study iIis based on a qualitative researc
as thegmal is to deeper investigate thoughts
seven separate interviews with patients/indi
approach of phenomenol ogical amtiemwverewii ag ¢
beginning of the interviews, the researchers
Al | seven interviewees were volunteers who

assured them degain Gilmngyt aeadcamfoinymi ty of the
al so asked to sign the informed consent and

semitructur ed,; an interview gui déHaweaes ywalk te.v e
that you i mmedidaWhihy makuet §oddWhifads Bvoa | do gtoa
you distr oesHofina wdooucltdoryyou r eact i f oWou ebeler ,
respondents were encouragedr uot @éésamridiestsn u s
give details on the el ements which contribut
researchers read the transcripts of the seve
actual |l yt Irebselas cthrea s assign to words or sen
analysis was conducted, and the final coding
The demographics of the interviewees are pre

Table 1. ddemegviaphWe es

Par tnit Age Gendel
1 48 F
2 47 M
3 6 1 F
4 55 F
5 30 M —
6 52 M
7 78 F

RESULDISSCUSSI ON



|l nterviewees described that in certain cases
in other situations t hedi snteredsetd. more ti me to
[ €], decided to get a second opinion and Vvi si
my trust within the first couple of minutes

Someti mes, it is difficul t[ éthoy bteelll niefel[dlé Jn.orrues
There i s another sitwuation where | clearly t
The participants stressed that it is importa
the physicitanoctDbDhesy twamarefully |isten to t
explain their symptoms, medi cal history, e mo
was cruci al for trusting a doctorthatntédead
somehow care for them.

[ trusted the doctor] because he was pruden
[t he &GKllocft@aci al expressions showed that he 1|
There are wlhhmeade®citomriBurry, just to make qui
|l isten to me. | never trust someone who asks
The above finding is consistent t o tod etrh atnc
guality 6exXperaiterecnd sis I mproved when doctors
opportunity to early tell their stories. Thu
to |istening toetshdioctpati eanmtes.i nSdmatriymt o p

l ong time which may cause dissadrigdmiczadnl e
appointments that would enable patients to h

vehel pful to build trust. Moreover, some pr e
phone (e.g. Gtasshstpnobviodersecretary) so as
Similarly, 1f, for any reasennf¢e. gblemeogded
time to the patient, this should be communic
meet again (for free, 1 f the visit was paid)
Apart from active l i steni ng, pat iuemrdtes steampe
pain/worries/anxiety and, in general, be tr
usually distrusted, according to the results
| did not trust her [i.e., the doonrtifoélsi]k eb eschae
did not honestly care about my problem. (int

As Mechanic (1998) note, doctors should take

may have. Mor eover e itmusrtddrhet @ lpggaiimairpaahtyi esrato
money. The pr o@hctaildrmh afn dp atairea mtgs about their
money
Caring ab@nuete dmsatwasntmenti oned by all interv
participants expgpdéaet dioctme mwhop evotudd By so sho
The doctor wal[sélseo enxipcleaiwietdh mmye resul ts éilmkaedet
he ried to do his best. That is why | trust
I

t

Wh e n was aboutdsr]t ooflfeiacvee Hetihneg dgouwci t e upset ,
in a reassurfidm@ woneyofevergeliimgewivl le wee #3
Patients want to feel uni que and expectndoct
centric approach is usually connected to tru
mostly reflects affective trust (AiLen and
perception that physicians ntde p©oul ¢ ape e mart
exchange, which may be necessary for trust b
Anot her el ement which | eads to trust, based

Y

expl anation of the health sitwuati on, treat me



I asked the doctor why al/l three prescribed

it hey opwhitchrrle did not |ike at all . Adt utarlu syt,
him and would get a second opinion. (intervi
| walys want my doctor t¢é¢mpbai suereetgahi hgun
related to my health. (interviewee #5)

I trust a doctor whéijwheére iptroivs dappawvenmtentcleat
scientifijcg kwbehedge, ooks | i ke he continuou:
data. (interviewee #1)

According to previous studies (e.g. Wai tzkir
pat Oeengds to receive detail ed aisnftdremgatdioo m.otT hh
medi cal knowl edge it 1 s not necessary to gi\
However, as Mechani c (1998) argues, patient

i nformation andgampdiio@ st hdiery thraewat ment .

CONCLUSI ONS, LI MI TATI ONS AND DI RECTI ONS FOR

Based on the results of the study, it 1s imp
patients as such a trustfub tbheapaethshiperat
physicians to be good active | isteners, expl
et c, and show true interest i n their prob

mai ntainiegcurusnmnt §hudy was based on a s m:
gualitative methodol ogy to reveal some pr el
participants and/ or use quantitative riensge &roc
explore the i mpact of demographics (e.g. gen:
of factors which compose trust. Finally, fur:

hospitals and el emenbshehi phovciodhenonse sualst a
dietician, etc.
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Abstract

This study used a Vector Autoregressive Model to analyze the dynamic interplay between gross
capital formation and macroeconomic indicators in Bangladesh's capital market. It utilized forecast
error variance decomposition and imputesponse functions to gauge macroeconomic factors'
explanatory power, finding all to exhibit Granger causality with gross capital formation. A structural
VAR model addressed potential contemporaneous biases, and the analysis of government spendin:
and decomposition of investment indicated a crowdiogt effect that highlighted challenges in
capital market performance. Finally, the study concludes by presenting implications and

recommendations drawn from the findings to enhance the capital market sceraitgiadesh

and pave the way for the future inclusion of green capital initiatives.
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1.0 Introduction

A capital market functions as a marketplace for the exchange of financiaihestis like stocks,

bonds, and other securities. The capital market consists of the stock and bond markets, divided intc
two main types: primary and secondary. These markets enable the trading of various financial assets
such as bonds, options, loans, andre. In the primary market, companies raise new capital by
issuing stocks and bonds to investors. In contrast, the secondary market allows traders and investor
to exchange these securities among themselves, but it doesn't provide additional chpiiss tintgy

firms (Investopedia, 2021)

The capital market serves a significant function in channeling funds. The capital market has a prime
role in fostering economic growth and financial sustainability, which in turnpaile the path of

a countryds sustainabl e, i nclusive and gree
determinants, the study provides valuable insights into the broader economic context that influences
the growth and functioning of the capital marketieveloping economies like Bangladesh. These
state of capital market and its determinants signal to participants whether to expect higher or lower
returns on their investments, and fluctuations in these factors can significantly affect capital market

prices(Barakat, Elgazzar, & Hanafy, 2016)

The classic work of Eugene Fama's Efficient Markets Hypothesis (1970), highlights the critical role
of macroeconomic information in influencing stock market returns. Fama suggestsatad the
market consistently is difficult. Any discrepancies in how macroeconomic factors affect stock prices
can result in market inefficiencies and mispriciflama, 197Q) This makes c@rgstently

outperforming the marketnlikely, except for those rare instances of remarkable (Bekdridge,

2022) Such discrepancies could undermine stakeholder confidence and lead to the creation of



policies that are theoretically sound but practically ineifect and result in significant
misjudgments in investment strategies. Following these concepts, thastsamg form of market
efficiency best represents reabrld financial markets, where stock prices swiftly integrate all
publicly available information,including macroeconomic data impacting compani€his
underscores the importance of investors considering these factors in their investment assessment

(Omodero, 202Q)which in turn, will affect the market capitalization.

Ross's "Arbitrage Theory of Capital Asset Pricing" suggests that an asset's returns can be predictec
by its expected returns and sensitivity to macroeconomic variables, such as inflation, interest rates,
and economic growttRoss, 198). However, Naik and Padhi (2012) found that the impact of these
variables on stock prices varies across different markets and time p@alst Padhi, 2012)

This indicates a need for specific courtgntextual reseah to explore how macroeconomic

factors interact with the capital market.

Merton (1987) explored the dynamics of capital market equilibrium in the presence of incomplete
information and it provides a theoretical foundation for understanding how macoogcdactors

can affect financial equilibrium by influencing the quality and availability of informafiberton,

1987) While macroeconomic factors directly influence market capitalization, information about
these conditions ndirectly affects investment decisions and, consequently, capital market

performance.

Contrarily, Tangjitprom (2012), empirically, challenged the EPH and Arbitrage Pricing Theory by
showing that stock returns led macroeconomic indicators, not the othearauayd, with interest
rates as the main influencer of stock return variations in the Thai stock marlfeTusing VAR
(Tangjitprom, 2012) Despite this contradictory empirical findings, majority of the empirical

research undersas the influence of macroeconomic factors on the capital market. For example,



Issahaku (2013) utilized VECM found a lotgym correlation between stock returns and variables
like FDI, inflation rate, and supply of money and in the shorter period, thera sigaificant link
between returns from stock and rate of interest, inflation rate, and supply of money stock, in Ghana
(Issahaku, Ustarz, & Domanban, 2018ukuoglu and Nalin (2014) utilized dynamic panel model
across Eurommn countries and discovered that while money supply and inflation negatively affected
stock market growth, savings rates, liquidity ratios, and income had positive éfaktsoglu &

Nalin, 2014§. Another study found causkitiks among the stock market index and money supply,
interest rates, consumer price index, and exchange rate in Egypt, while in Tunisia, all but the
consumer price index showed causal connections to the stock marke{Badakat,Elgazzar, &
Hanafy, 2016) Additionally, Giri and Joshi (2017) found that inflation, FDI, exchange rates, and
economic growth positively affected stock prices, while crude oil prices had a negative(i@ipact

& Joshi, 2017)

Interestingly, while most studies have found a positive relationship between GDP growth and stock
or capital market performance, Innocent et al. (2018) identified a counterintuitive finding in their
analysis of Rwanda's stock market. Using VAR andiareme Decomposition analysis, they
discovered that GDP, along with inflation, negatively affected stock performance. This study also
noted that exchange rates and interest rates had little impact on the market. The negative associatio
between GDP and stk performance remains unexplainguhocent, Shukla, & Mulyungi, 2018)

In our study of the capital market of Bangladesh, we have encountered a similar problem and by
decomposition the public and private capital market, we found the existence of a dominant crowding

out effect in Bangladeshi capital market. Our study stremgtthe unusual capital market dynamics

2 This finding is consistent with Hsing's(2014) study on Estonia using a GARCH modelwhich found that
the stock market index positively correlated with real GDP, the debt -to-GDP ratio, and the German stock
market index. Conversely, it exhibited a negative correlation with expected inflation, the exchange rate,
domestic interest rates, and Euro area government bond yields (Hsing, 2014).



of Bangladesh found in Moazzem and Rahman (2011), where they investigated the relationship
between regulatory decisions by the BSEC and market volatility in theM8&zem & Rahman,

2011)

The research timeframe of 1977 to 2022 allows for atepth analysis of short and lotgym trends

and patterns, facilitating a comprehensive understanding of sustainable growth over time.
Policymakers and stakeholders can benefit from the studgsdis to make informed decisions

that foster inclusive and sustainable financial market development that facilitates sustainable
economic development for the wleing of all in Bangladesh. This study aims to examine the
relationship between overall c&di market performance and macroeconomic factors,
acknowledging the tight link between stock prices and capital market health, while utilizing a

systematic time series methodology.

Even though previous pieces of literature covered various aspects, dinsersid scopes of the

stock market of countries around the world, including Bangladesh, the overall performance, aspects,
and dimensions of the capital market, which consists of both stock argtaudncomponents, are

still not sufficiently explored. Onlpne such relevant study can be found where Omodero (2020)
investigated the effects of GDP, exchange rate, rate of interest, and inflation rate on overall capital
market capitalization (CMC) in Nigeria from 1998 to 2018 and discovered that GDP had\&epositi
effect on CMC, while exchange rate and inflation rate had negligible and unfavorable effect
(Omodero, 2020)Hence, this study addresses a significant research and knowledge gap in
understanding the dynamics of the overapital market dynamics in emerging countries like
Bangladesh, which implicitly discusses the overall performance financial barometer associated with

macroeconomic factors in a structured procedure.



The study investigates the impact of key macroeconomerdeatant® real interest rate, inflation

rate, GDP growth rate, and exchangedaba the performance of Bangladesh's capital market. It
also examines causal relationships among these factors. Utilizing a VAR Model, along with
structural VAR and Granger caliy test, with yearly data from 1977 to 2022, the research tests
hypotheses related to the influence of macroeconomic factors on capital market performance and

finds evidence of a crowdirgut effect in the Bangladesh capital market.

Section 2 details th methods and materials used. Section 3 presents results, discussions,
implications, and recommendations. The paper concludes with Section 4, summarizing key findings

and offering conclusions. Detailed calculations and supporting data are providedppehdiza.
2.0 Research Methodology

2.1 Variables

2.1.1 Growth Rate of Real Gross Capital Formation (gcf_gr)

According to the World Bank, gross capital formation, once called gross domestic investment,
covers spending aimed at boosting the economy's éiggekts and changes in inventory levels. Fixed
assets encompass Vvarious additions like land improvements, machinery purchases, and
infrastructure construction. Inventories refer to goods held by companies for production or sales
fluctuations. The 2008 Systeof National Accounts also includes net acquisitions of valuable items

in capital formation. The data is presented in constant 2015 prices in U.S. dollars. Growth rate of
real gross capital formation measures the percentage change in gross capitalridroratiyear to

year (World Bank, 2022) The variable is presented as percentage (%) unit in this study. Gross
capital formation has been used to gauge capital market performance, as shown in ‘Omodero's (2020

study in Nigeria. The research will assess capital market performance by examining the yearly

percentage change in total market capitalization across various financial instruments, using it as a



proxy for performance. The study also focuses on growth rates to ensure cops&sterss

variables.
2.1.2 Growth Rate of Real GDP (gdp_gr)

The Real GDP growth rate, adjusting for inflation, represents the percentage change in economic
output over time, providing a measure of economic performance. It's calculated in constant 2015

U.S. dollars and presented as a percentage unit in this study.

2.1.3 Official Exchange Rate (er)

The official exchange rate is the rate set by a country's authorities or determined through a legally
authorized exchange market. It is typically computed as an annual average using monthly averages
and signifies the valuef the local currency concerning the U.S. dollar. In this research, the official
exchange rate is represented by the amount of Bangladeshi Taka required to purchase a single un

of the U.S. dollafWorld Bank, 2022)

2.1.4 Infation Rate (inf)

In this study, the inflation rate is determined by the annual growth rate of the GDP deflator, a
comprehensive measure reflecting price changes across the economy. The GDP deflator, calculatet
by comparing current and constant local cucye@DP, provides a broad inflation perspective by
including all goods and services, not just a consumer basket like the Consumer Price Index (CPI).
This makes it a vital tool for adjusting nominal GDP to real GDP, accounting for inflation's impact
and coveng capital goods beyond consumption items, offering a more relevant analysis variable
(World Bank, 2022)Using the GDP deflator also helps in examining the effects of the real interest

rate. ‘



2.1.5 Real Interest Rate (rir)

As per the World Bank, the real interest rate represents the adjusted lending interest rate, factoring
in inflation, typically measured by the GDP deflaf@dforld Bank, 2022)The variable is presented

as percentage (%) unit in thitudy. It serves as an accurate measure of the true cost of borrowing
funds. While nominal lending and deposit interest rates in Bangladesh are controlled by the

Bangladesh Bank, the real interest rate, which accounts for inflation, fluctuates over time.

2.2 Conceptual Framework

2.2.1 Growth rate of Gross Domestic Product and Growth Rate of Gross Capital Formation

As economic activity and GDP increase, there's a positive impact on company revenues, earnings,
and market capitalization. In transitioniegonomies, capital markets might not play as significant
arole as in industrialized ones. A country's economic-laaghg is often assessed through its GDP.
Investors consider GDP reports for investment decisioBr agenovin bvi& ,.KuXxs0al
Theoretically, GDP growth and gross capital formation growth are likely positively correlated.
Positive GDP growth correlates with increased corporate profits and better stock market
performancegMburu, 2015) Households also use GDP as a measure of economic performance
(Ostrom, 2000; Hardin, 2015ncluding GDP growth rate in the study helps assess how economic
changes influence capital formatig¢&tock & Watson, 2001)Since GDP is interconnected with

other macroeconomic factors, including its growth rate makes the general equilibrium more

representative of the real scenario.

2.2.2 Official Exchange Rate and growth rate of Gross @apormation
The Balass&amuelson hypothesis suggests that exchange rate fluctuations impTacrtradable and
nontradable goods, influencing capital formati@alassa, 1964 Exchange rate movements affect

foreign investment: stronger domestic currency raises costs for foreign investors, reducing demand



for domestic stocks; a weaker currency attracts foreign investors but may lead to withdrawals,

prompting the central bank to raise interest rates, diverting investors to banks.

A falling exchange rate affects companies' costs, impacting financial performance. This may lead
investors to sell shares and move funds to more profitable alternatives or bank savings accounts
(Arianto & Siswanto, 2021)Emprically, Omoregie, Olofin, and Ikpesu (2020) used a-lo@ar
autoregressive model on Nigerian data, revealing a changing causal relationship between the

exchange rate and the capital market over {@moregie, Olofin, & Ikpesw2020)

2.2.3 Inflation Rate and growth rate of Gross Capital Formation

Gurloveleen & Bhatai (2015) theorized that rising inflation increases living costs, diverting
resources from investments to household consumg@Gamoveleen & Bhatai, 2015) Inflation

tends to negatively correlate with stock market performance as it reduces demand for stock
investments. High inflation raises consumer goods prices, leading to reduced savings and decrease
stock market investment. It alamakes capital goods more expensive, further hindering capital
formation(Fischer, 1993)Talla (2013) found that the inflatiestock market relationship depends

on whether inflation is anticipated or unexpected. Expecteatimfi can drive stock prices up, while
unexpected inflation redirects resources from investment to consumption, negatively impacting
stock priceqTalla, 2013) Given Bangladesh's volatile inflation, considering the inflatate s

crucial when examining its capital market performance.

2.2.4 Rate of Real Interest and growth rate of Gross Capital Formation

Interest rate fluctuations swiftly impact capital markets. Mishkin (2004) notes the inverse
relationship: rising rates lead lower returns, causing drops in share and bond p@dﬁkin,

2004) Elevated real interest rates reduce investment, diminishing returns and potentially lowering

earnings, dividends, and stock prices.



In developed markets, shdadrm rate changes significantly affect bond prices, while stocks are more
influenced by longerm growth prospects. Lortgrm interest rate shifts can notably impact stock
prices. Prolonged drops in real interest rates tend dmstbinvestments and stock prices

(Chovancovsg, 2001)

2.3 Macroeconomic Framework Vector Autoregressive Model

For the purpose of this study, it is necessary to use a model containing various macroeconomic
factors and capitaharket indicator in order to capture dynamic interactions among variables over
time. An important development involved broadening general equilibrium theory to encompass
dynamic stochastic models, where goods could be indexed based on time andkgwkaisl &
Prescott, 1991)In order to employ a method to capture the Hdgramic situation with a
guantitative analysis of business cycle variations and macroeconomic foundation of an economy,
Vector Autoregressive Model (VAR) pabe used since it possesses the strength to compute the
equilibrium processes within dynamic stochastic economies. Additionally, this study would also like

to use some extended versions of VAR and investigate the stability of the model.

In addition tathat, since VAR models are estimated directly from data, this technique is particularly
useful when the underlying economic theory is not wwsthblished or when the dynamic
relationship among the variables may change over(imes, 1980; Hamilton, 1994Additionally,

unlike any structural model, VAR models do not require any priori assumptions about the functional
form or the direction of causality between variables. This flexibility is also desirable when the true
nature of the economic relationship is not well understood, which, apparently, is the current scenario

in the context of BEndeg)2818;Sind H980; ldamittan,t1294) mar k e



2.4 Source of Dat

This study is a secondary data analysis where data has been sourced from World Development
Indicators, and the Bangladesh Bureau of Statistics (BBS and spans across the years from 1977 t
2022 on an annual basis. The time frame is selected upon thbdaetter liberation, the stock
exchange began in 1976 and data is available up till @02@aj, Khan, & Ahsan, 2021)The data

was compiled in MS Excel format and was analyzed using Stata 16.0.

2.5 Methodological Steps

Thedata analysis process involved several key steps. Firstly, a trend analysis was conducted througF
Ordinary Least Squares (OLS) regression, and detrending was applied to variables exhibiting trends.
Stationarity tests, including Augmented Dickieyller (ADF) tests, were performed to identify unit

roots and achieve stationarity by differencing variables as needed. Seasonality was assessed usin
Autocorrelation Function (ACF) and Partial Autocorrelation Function (PACF), with de
seasonalization applied if reqed. The fourth step involved ensuring integration orders
compatibility and choosing appropriate lags using selection criteria for Vector Error Correction
Model (VECM) or Vector Autoregressive (VAR). Causality tests, specifically Granger Causality,
were caducted for VAR models. The stability of VAR models was evaluated through eigenvalues.
Forecast Error Variance Decomposition (FEVD) was performed using Choleksy decomposition,
and Impulse Response Functions (IRF) were generated. Additionally, Structuctbr Ve
Autoregressive (SVAR) was considered to address contemporaneous bias in VAR Eesidlts,

2015; Stock & Watson, 2001 cases of unconventional results, the study introduced additional

variables and peated the sevestep process for thorough data analysis.



3.0 Findings

3.1 Result

The comprehensive trend, stationarity, ACF and PACF analyses, detailed in Appendices A (see
Table A.1), B (see Table B.1), and C (see Figure C.1, Figure C.2, Figure C.3, Figure C.4, and Figure
C.5), provide valuable insights into the macroeconomic detemtsnof Bangladesh's capital
market. The integrated macroeconomic variables, including the growth rate of gross capital
formation, detrended GDP growth rate, detrended exchange rate, inflation rate, and real interest rate
exhibit stationary behavior andhite noise processes, except for an MA(1) process in detrended
exchange rate. Adding a lag of detrended exchange rate (erhat) includes an extra error in the mode
and therefore, incorporates an MA(1) processinthe VARmodeh der s, 2015; Kol

2015)

Despite an optimal lag of 1 in the VAR model (see Table D.1 from Appendix D), in accordance with
AIC, SBC and HQIC, practical coherence and significance arise with 2 lags (Appendix E). Taking
1 lag makes the efficients of VAR insignificant and from table E.1 (Appendix E), it can be
observed that apart from the lagged value of the variable itself, the variables are not associated with
any other variable of the macroeconomic frame. However, it does not makess&res it is not
possible for five major macroeconomic variables to be unrelated to each other. The Granger
causality tests confirm significant unidirectional causal relationships from GDP growth rate,
exchange rate, inflation rate, and real interest ttaggross capital formation (see Table H.1 from
Appendix H) at lags 2. If the macroeconomic scenario arose from the VAR with 2 lags is found
logical, and VAR is found stable afterwards, the analysis can stop sincelifigezncing will

|

increase the noige the system. Additionally, this issue recurs in other VAR models, leading this

study to consistently use 2 lags in the VAR analysis for all cases.



Table 1: VAR (Growth Rate of GCF, Detrended Growth Rate of GDP, Detrended Exchange Rate,

Lag of Detrended ¥change rate, Inflation Rate and Real Interest Rate, at lag=2)

@ 2 3) 4) ) (6)
VARIABLES gcf_gr gdp_grhat erhat L_erhat inf rir
L.gcf_gr 0.385** 0.0156 0.0278 -0** 0.233 -0.174
(0.151) (0.0473) (0.0929) ) (0.264) (0.226)
L2.gcf_gr -0.00530  -0.0331 -0.0578 0** 0.0815 -0.104
(0.145) (0.0454) (0.0890) (0) (0.253) (0.217)
L.gdp_grhat -1.345**  -0.335** 0.466* 0 -0.512 0.544
(0.418) (0.131) (0.257) 0) (0.731) (0.627)
L2.gdp_grhat -0.645 0.00262 0.403 -0 0.178 -0.0722
(0.408) (0.128) (0.251) (0) (0.713) (0.612)
L.erhat 0.668** 0.160* 0.818*** 1* 0.0413 0.108
(0.269) (0.0845) (0.166) 0) (0.471) (0.404)
L2.erhat -0.364 -0.133 0 O*** 0.0299 -0.166
(0.348) (0.109) ) ©) (0.609) 0)
L2.erhat 0 0 -0.463** 0 0 0
(0) (0) (0.214) (0) (0) (0.523)
L3.erhat 0.117 0.130 0.221 -0*** 0.530 -0.430
(0.261) (0.0817) (0.160) ©) (0.456) (0.391)
L.inf -1.577**  -0.581*** 0.314 -0** -0.628 1.529*
(0.528) (0.166) (0.325) (0) (0.923) (0.792)
L2.inf 1.880*** 0.681*** -0.590 O*** 0.623 -0.623
(0.607) (0.190) (0.374) ()] (1.062) (0.911)
L.rir -2.019%**  -0.693*** 0.405 -0** -0.817 1.821**
(0.615) (0.193) (0.379) (0) (2.076) (0.923)
L2.rir 2.221%** 0.739*** -0.656 0** 0.593 -0.642
(0.676) (0.212) (0.416) (0) (2.181) (1.014)
Constant 1.485 -0.956 3.581 -0 5.469 -4.916
(3.930) (1.233) (2.418) ()] (6.871) (5.897)
Observations 43 43 43 43 43 43

Standard errors in parentheses
Fkk p<0.01’ *k p<0.05, * p<0.1

Table 1 and the Granger causality test in Table H.1 (Appendix H) reveal significant correlations and
causal relationships between macroeconomic factors and the growth rate of gross capital formation
in Bangladesh. Specifically, past values of exchange Gi¥ growth rate, inflation rate, and real
interest rate significantly influence capital formation. A higher past exchange rate positively affects
capital formation, indicating that depreciation of the Bangladeshi Taka encourages capital

|

formation. Convesely, increases in GDP growth, inflation rate, and real interest rate negatively

impact capital formation growth, with the negative effect of GDP growth on capital formation being



theoretically unexpected. The causality tests confirm these relationshipmidirectional, with

macroeconomic changes significantly affecting cajpaahation growth.

Impulse Response Function: Growth Rate of Gross Capital Formation to shocks in all other factors
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The impulse response functions in Figure 1 illustrate how the growth rate of domestic capital
formation reacts to shocks in macroeconomic factors over time. An exchange rate shock initially
increases the growth rate of gross capital formation, with teetaépering off after the first period.

A shock in the GDP growth rate causes an initial decline in capital formation growth, which then
recovers from the second period onwards. Real interest rate and inflation rate shocks have a similal
impact on capitdiormation growth, indicating a temporary effect that stabilizes over time. The VAR
model is stable since all the modulus of eigen values are within the unit root (see Table F.1 in
Appendix F). Lastly, the unexpected negative relationship between thehgedes of gross capital

formation and GDP was further analyzed using structural VAR, confirming the negative correlation

as significant (indicated by 2_1 in table J.1 from Appendix J). This analysis ruled out the possibility



of contemporaneous bias, maiming the direction of the relationship as negative. The VAR
model's FEVD shows that the biggest influence on the variance of the growth rate of gross capital
formation is from real interest rate shocks, explaining 14% to 15%. In contrast, GDP growth rate
exchange rate, and inflation collectively explain only 25% of the variance (see Table I.1 from

Appendix ).

Additional analyses are undertaken to check whether the negative relationship between the growth
rate of gross capital formation and GDP growtle is spurious or not because of a missing variable.
Hence, the growth rate of real government expenditure &jsdntroduced in our framework. After
testing for trend, stationarity, ACF and PACEF, it is found that detrended growth rate of government
spending’ follows a white noise process with zero integration of order (see Table A.1 in Appendix
A, Table B.1 in Appendix B and Figure C.6 in Appendix C). As before, the lag of the model is taken
to be 2 despite the selection order criteria indicates thealplag to be 1 (see Table D.2 from
Appendix D, see Table E.2 from Appendix E, see Table F.2 from Appendix F) because the
interrelationships among the variables are trivial in lag 1 (see Table E.2 from Appendix E) and

hence, no significant causality wile found in this case.

Table E.3 (Appendix E) indicates that government spending negatively affects capital formation
growth in Bangladesh, a relationship confirmed by Granger causality tests at a 10% significance
level (Table H.2 from Appendix H). Otheramroeconomic factors have a significant causal
relationship with capital formation growth at 5%, consistent with VAR model findings excluding

government spending (Table E.3 from Appendix E). The negative link between capital formation

3 This variable comprises the government consumption and government investment even though the
transfer payment and loan payment of the government are not included because of data un aleiIabiIity.
However, the sum of government consumption and government investment is considered a good
representative of government expenditure (Mankiw, 2012; Gruber, 2022). Growth Rate of Real Government

Expenditure is taken as 2015 $US.

‘Detrended growth rate of government spending is expr



growth and GDP growtpersists, with structural VAR analysis showing no contemporaneous bias,
indicated by 2_1 (Table J.2 from Appendix J). The VAR model remains stable (Table F.2 from
Appendix F), and although macroeconomic shocks initially have a limited impact on capital
formation, the role of real interest rate and inflation in explaining the forecast error variance of

capital formation increases over ayiéar period (see Table I.1 from Appendix I).

In this stage, the study separates public and private components cfapiiasformation, sourced

from existing data source. Although the tests are indicating that growth rate of public GCF is
stationary, the ACF and PACF tests did not definitively identify the process for the growth rate of
private gross capital formatiorgdding to the adoption of the Portmanteau white noise test (see
Table B.1 from Appendix B, see Figure C.7 and Figure C.8 from Appendix C). As mentioned before,
the lag taken in these models are 2 although the optimal lag is 1 in the both cases (se® &able D
Table D.4 from Appendix D, see Table E.4 and Table E.5 from Appendix E). This test confirmed
that the errors follow a white noise process (Table G.1 from Appendix G), concluding the variable

as an AR(2) process. The growth rate of pdlalind privat® GCF is found to be stationary.

The growth rate of public GCF shows no significant relationship with GDP growth rate. However,
a detailed analysis from Granger causality tables reveals that the GDP growth rate positively
influences the exchange rate, which subsequently reduces the gaitawii public GCF (see Table

2, Table H.3 from Appendix H). The other relationships are somewhat consistent. The VAR models

are confirmed to be stable (refer to Table F.4 in Appendix F).

Table 2: VAR (Growth Rate of Public GCF, Detrended Growth Ratd®éf, ®etrended Exchange

Rate, Lag of Detrended Exchange rate, Inflation Rate and Real Rate of Interest, at lag=2)

|
(1) (2) () (4) () (6)
VARIABLES gvinv_gr gdp_grhat erhat L_erhat rir inf

5'n the tables and calculations, growth rate of publ i
6 In the tables and calculations, growth rate of p rivate gross capital formation is expressed as
opvi nv _gr 6.



L.gvinv_gr
L2.gvinv_gr
L.gdp_grhat
L2.gdp_grhat
L.erhat
L2.erhat
L2.erhat
L3.erhat
L.rir

L2.rir

L.inf

L2.inf

Constant

Observations

0.0441
(0.175)
0.288*
(0.160)
-1.403
(1.185)

0.363
(1.058)
-1.168*
(0.710)

0.745
(0.948)

0
(0)

0.550
(0.737)

2.393
(1.523)

-3.340*
(1.688)

2.116
(1.296)

-3.222%
(1.510)
18.10%*
(9.066)

43

0.0289
(0.0207)
-0.0234
(0.0189)

-0.197

(0.140)
-0.0137

(0.125)

0.122
(0.0841)
-0.0312

(0)

0
(0.112)
0.0531

(0.0873)
-0.761%+
(0.180)
0.843*
(0.200)
-0.649%**

(0.154)
0.783*

(0.179)

-1.563

(1.074)

43

0.0310
(0.0413)
0.0140
(0.0378)
0.558**
(0.280)
0.439*
(0.250)
0.764%
(0.168)
0
(0)
-0.365
(0.224)
0.158
(0.174)
0.343
(0.360)
-0.565
(0.399)
0.247
(0.307)
-0.513
(0.357)
2.753
(2.144)

43

-0
(0)
0
(0)
-0
(0)
-0

()

Hr*
(0)
0

(0)

-Q*r*

(0)

O***

(0)

o***

(0)

SQF**

(0)

o***

(0)

LQrr*

(0)
0**

(0)
43

0.0738
(0.0999)
-0.142
(0.0914)
0.738
(0.678)
-0.357
(0.606)
0.136
(0.407)
0
(0)
0.0603
(0.543)
-0.680
(0.422)
1.759%
(0.872)
-0.374
(0.966)
1.452+
(0.742)
-0.377
(0.864)
-8.921*
(5.189)

43

-0.120
(0.114)
0.208**
(0.105)

-0.890
(0.776)

0.476
(0.693)
0.0337
(0.465)

0
(0.621)
-0.303

(0)

0.891*
(0.483)

-0.743
(0.997)

0.253

(1.105)

-0.535
(0.849)

0.303

(0.989)

10.32*
(5.936)

43

Remarkably, past values of GDP growth rate are positively and significantly correlated with the
growth rate of private investment at a 5% significance level. Additionally, past values of real interest
rate and inflation rate show a negative significanatr@hship with private investment growth,

aligning with theoretical expectations. However, apart from real interest rate and inflation rate, no
other macroeconomic factors exhibit a Granger causal relationship with the growth rate of private

investment, wh the identified causal relationships being unidirectional (see Table H.4 in Appendix

H).

Standard errors in parentheses

*kk p<0.011 *% p<0.05, * p<0_1



3.2 Discussions

3.2.1 Real Interest Rate

The real interest rate, both in the initial and government expendiitwgporated models, exhibits

a significant negative relationship with market capital formation, aligning with theoretical
expectations. While section 3.2.4 also deliberated on howestteates impact the stock and bond
markets differently, it's noteworthy that the overall capital market's response to a shock in the actual

cost of borrowing appears theoretically and empirically sound, at least in the short term.

Moreover, it's worth ephasizing that the real interest rate plays a pivotal role in explaining the
majority of the forecast error variance in capital formation. In simpler terms, among the integrated
macroeconomic variables, the real interest rate predominantly influencesa@estgs capital
market. However, it's crucial to acknowledge that this explanatory proportion doesn't significantly
surpass that of other countries. This indicates a somewhat exogenously functioning capital market

in Bangladesh.
3.2.2 Inflation Rate

The inflation rate significantly impacts gross capital accumulation in Bangladesh, establishing a
Granger causal relationship. This aligns with the theoretical background in section 3.2.3, where
increased inflation leads to higher consumption at the erpafisavings. In both macroeconomic
frameworks, the inflation rate's effects are consistent, with differences in coefficient magnitudes. In
the initial framework, the explanatory power stabilizes at around 6% after an initial increase, while
the introducton of government expenditure notably enhances its explanatory strength over time.
This enhancement suggests a dynamic relationship, potentially influenced by govqrﬁnent spending

responding to inflation. Past values of the inflation rate exhibit a signifietationship with capital



formation growth, confirming the overall soundness of the inflation rate's dynamics in the

macroeconomic capital market framework.
3.2.3 Exchange Rate

In this study, a depreciation of the Bangladeshi Taka, indicating an iadreds value against the

US Dollar, significantly improves the capital accumulation rate. A notable Granger causal
relationship exists from the exchange rate to capital accumulation in Bangladesh. In simpler terms,
when more Bangladeshi Taka is requiretuy one US Dollar, it makes investment more appealing

to foreign investors, positively impacting capital formation.

Currency depreciation further boosts exports in countries like Bangladesh, leading to increased
foreign currency inflow, particularly idS Dollars. This influx encourages business owners to
invest in machinery or upgrade facilities. Despite potential rises in the cost of imported raw materials
due to depreciation, producers benefit from enhanced purchasing power, empowering them to
invest.The study empirically observes that a depreciation of the Bangladeshi Taka positively affects
the growth rate of gross capital formation in both theoretical frameworks, with a significance level
of 5%. This suggests that increased purchasing power temddvteigh higher prices of imported

raw materials. The role of the exchange rate in the macroeconomic framework's dynamics is

theoretically sound and supported by empirical evidence from previous studies.
3.2.4 GDP Growth Rate

In the economy of Bangladeghe GDP growth rate demonstrates a significant negative relationship
with the overall capital accumulation rate. Additionally, the GDP growth rate has a notable causal

impact on the rate of change in gross capital formation, particularly in the shpdndrthis

relationship doesn't seem to hold in the reverse direction.



One potential explanation for this kind of result, especially considering the absence of
contemporaneous bias in the model, is the presence of a creautimgfect in the Bangladeshi
capital market. To explore this possibility, we introduced the model that includes government
expenditure. Tables E.3 (Appendix E) and H.2 (Appendix H) provide insights into this aspect.
Notably, the past values of government expenditure growth rate eshignificant negative
relationship with the growth rate of gross capital formation. Furthermore, changes in growth rate of
government spending do not appear to have any meaningful relationship with GDP growth rate
within the context of Bangladesh, asizated in table E.3 (Appendix E). Moreover, the growth rate

of public spending affects the growth rate of capitalization in Bangladesh at a 10% significance
level. This suggests the potential of a croweinyg effect in the country's capital market du¢ht®
counterbalancing effects of increased government spending and decreased gross domestic

investment.

Table 3: VAR (Growth Rate of Private GCF, Detrended Growth Rate of GDP, Detrended Exchange
Rate, Lag of Detrended Exchange rate, Inflation Rate andIR&sést Rate, at lag=2)

1) () ®3) (4) () (6)

VARIABLES pvinv_gr gdp_grhat erhat L.erhat rir inf
L.pvinv_gr 0.356*** 0.00641 -0.0425 -0 -0.121 0.128
(0.122) (0.0291) (0.0562) ()] (0.139) (0.162)
L2.pvinv_gr 0.230** 0.00795 -0.0205 -0 0.00165 -0.00879
(0.113) (0.0269) (0.0520) ©) (0.129) (0.150)
L.gdp_grhat 0.653 -0.321** 0.484* 0 0.369 -0.284
(0.540) (0.129) (0.250) ()] (0.618) (0.722)
L2.gdp_grhat 1.012** -0.0409 0.375 0 -0.164 0.256
(0.495) (0.118) (0.229) ()] (0.566) (0.661)
L.erhat 0.0446 0.157* 0.790*** L* 0.138 -0.00984
(0.350) (0.0837) (0.162) ()] (0.400) (0.468)
L2.erhat 0.235 -0.110 0 -0 0 0.0997
(0.432) Q) (0) (0) (0) (0)
L2.erhat 0 0 -0.423** 0 -0.197 0
©) (0.103) (0.199) ©) (0.493) (0.576)
L3.erhat -0.135 0.118 0.194 -0 -0.453 0.540
(0.335) (0.0801) (0.155) ()] (0.383) (0.447)
L.rir -3.122%** -0.714%** 0.327 0 1.994** -1.076
(0.817) (0.195) (0.377) ()] (0.934) (1.092)
L2.rir 3.659*** 0.785*** -0.612 -0 -0.805 0.834
(0.885) (0.212) (0.409) ©) (1.011) (1.182)
L.inf -2.881*** -0.607*** 0.254 0 1.696** -0.872
(0.697) (0.167) (0.322) ©) (0.796) (0.930)

L2.inf 3.390*** 0.721%** -0.537 -0 -0.807 0.890



(0.801) (0.191) (0.370) (0) (0.915)  (1.069)

Constant -3.408 -1.441 4.077* -0 -6.157 7.014
(4.802) (1.148) (2.217) (0) (5.488) (6.412)
Observations 43 43 43 43 43 43

Standard errors in parentheses
Kkk p<0.011 *% p<0.05’ * p<0'1

To further investigate this idea, this study dissects the public and private components of total capital
accumulation and analyze them individually within the VAR model. Table 3 offers valuable insights
into this separation. It becomes evident that paktegaof GDP growth rate have a significant
positive relationship with the growth rate of private investment at a 5% significance level. However,
the GDP growth rate does not exhibit any significant relationship with the growth rate of government
investment This suggests government expenditure competes for private funds in the investment
sphere, consistent with Saidjada and Jahan's (2016) (Bailjada & Jahan, 2016n order to
validate the idea, this study introduces, fa& slake of argument, the public gross capital formation

in the model against private gross capital formation and found significant negative relationship in
the first past lag and positive relationship in the second past lag, suggesting a high likelihood of
crowdingout effect in the native capital market (see Table E.6 of Appendix E). Alternatively,
cautious business sentiment, economic uncertainty, and weak institutional systems in Bangladesh
can contribute to reduced capital flows and slower growth intadafwrmation, even during
economic expansion. Finally, as we have seen before, since the overall explanatory strength of the
macroeconomic factors affecting the proportion of variance in the growth rate of gross capital
formation is not more than 25%, titational failure can be one of the reas@iasvine, 1997; Porta,

Lopezde-Silanes, Shleifer, & Vishny, 2000; North, 1990)



3.3 Implications and Recommendations
In accordance with the discussion aboves ttlear that the current scenario of the macroeconomic
capital market is not well. From the study, some-lié&&implications and policy recommendations

can be devised:

Institutional Development:
In the context of Bangladesh, enhancing institutional ldgweent is an urgent matter because
according to the World Governance Indicattie institutional structure of Bangladesh is in a weak

position.

1. The government can strengthen regulatory bodies and legal frameworks to ensure investor
protection, trangarency, and accountability. This policy recommendation is consistent with the

theoretical framework provided by Levine in 19@évine, 1997)

2. Improve corporate governance practices to build investor confidence andratiraalomestic

and foreign investment.

3. The government can strengthen authorities tasked with controlling inflation, as its volatility
undermines investor confidence. The government should prioritize stabilizing both inflation and real
interest ratesgiven their moderate yet significant impact on the economy, as indicated by this

study's findings.

Facilitate Private Capital Market Intensely
The presence of a crowdhayit effect in the economy of Bangladesh has adverse effect on the GDP

growth rate. WHe real GDP growth has improved over the years, it could have been significantly

7 See World Governance Indicator at http://info.worldbank.org/governance/wgi/



http://info.worldbank.org/governance/wgi/

higher with more facilitation of private investment through reduced government spending and the

strengthening of institutions to support the capital market.

Green and Sustaibke Investment

While the world is undergoing an important momentum of transitioning towards green investment,
it is currently a burning question among the economists whether Bangladesh should adopt green
investment or not. One of the key challenges ohatefriendly green financing is that without the
necessary infrastructure, policies, and frameworks in place, green investments may not be efficiently
utilized. This could result in misallocation of resources, with investments not achieving their
intendedenvironmental or sustainability goals. give reference for this state(Bésrn, 2007)

Earlier, it was demonstrated that Bangladesh is in a weak position in terms of capital infrastructure

although the macroeconomic tools greperly functioning.

Green investments frequently come with elevated initial expenditures and extended periods for
recovering these costs, in contrast to conventional investments. When a nation is unprepared for
these fiscal obligations, it could encoeinheightened financial risks and the potential for economic
instability. Additionally, developing sustainable and green investment requires rigorous capital
market planning(Luo, 2011; Novethic, 2012)Hindered by exrnal influences and limited
regulatory control, the nation is-irepared for embracing green financing, potentially hampering

the growth of a green capital market and further diminishing market efficiency. A viable solution
proposed, from this study, isveraging the private capital market to support green investments,
aiming to minimize negative economic impacts and sustain GDP growth without overburdening the

existing financial infrastructure. —



4.0 Conclusion

In conclusion, despite the seemingly pemulielationship between the GDP growth rate and the
growth rate of gross capital formation, the macroeconomic framework of the capital market in
Bangladesh exhibits a decent alignment with theoretical economics. This suggests that there is hope
for reforming and restructuring the country's capital market. Despite certain limitations in this study,
such as a relatively short time frame since Bangladesh's independence (only 22 years), a scarcity o
relevant literature, and the lack of more granular datanadrahly or quarterly level, the study has
rigorously explored the macroeconomic perspective of Bangladesh's capital market. The future
direction of this research entails delving deeper into the interrelationships among macroeconomic
variables and transitiong to a micreevel analysis over time, thus laying the groundwork for a
flourishing capital market in Bangladesh. Recognizing that a stable, robust, and secure capital
market is vital, further efforts should focus on reformation, political commitmedtiransparency

to fortify this foundation, paving the way for Bangladesh to achieve greater prosperity in the future.

It is remarkable to witness Bangladesh's progress despite its current capital market challenges,
highlighting the potential for a solicath to a brighter future with the right reforms, initiatives and

political motive in place.
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Appendix

Appendix A: Detection of trend in each variable by regressing each variable against time

Table A.1: Regression result of bivariate regression bettimenand each variable

(R1) (R2) (R3) (R4) (R5) (R6) (R7) (R8)
VARIABLES gcf gr gdp gr er inf rir g_gr pvinv_gr gvinv_gr

t -0.085* 0.069*** 1.75%* -0.097 0.044 0.001*** -0.003 -0.13*
(0.048) (0.01) (0.028) (0.06) (0.063) (0.0004) (0.085) (0.075)

Constant  178.2% -132.4%* -344** 202.2 -82.90 -2.5** 1509 272.85*
(95.58) (28.2)  (55.01) (128.5) (126.8) (0.865) (170.9) 149.5

Observations 46 46 46 46 46 45 46 46
R-squared  0.067 0.352 0.989 0.050 0.011 0.170 0.00 0.066

Standard errors in parentheses
Fkk p<0.01’ *k p<0.05’ * p<0_1

Note: In the table given above, the bivariate regression results between time and other variables are

summarized separately. R1 represents a bivariate regression between rate of expansion in gross capite

formation (gcf_gr) and time. Similarly, regressi@, R3, R4, R5, R6, R7 and R8 are no exception as they

represent the regression between growth rate of GDP (gdp_gr) and time, exchange rate (er) and time, inflation

rate (inf) and time, and real rate of interest (rir) and time, growth rate of governneedtirgpand time,

growth rate of private capital formation and time, and growth rate of public capital formation and time

respectively.



Appendix B: Stationarity Test using Augmented Dickey Fuller (ADF) Test for Unit Root

Table B1: ADF Test of Growth Rate of Real Gross Capital Formation (gcf_gr), Detrended Growth
Rate of Real GDP (gdp_grhat), Detrended Exchange Rate (erhat), Inflation Rate (inf), Real Interest
Rate (rir), Detrended Growth Rate of Government Spending (g_grhat),tGRate of Private

Gross Capital Formation (pvinv_gr), Growth Rate of Public Gross Capital Formation (gvinv_gr)

Interpolated DickeyFuller

MacKinnon
[0) [0) 0,
. Test 1% 5% 10% approximate pvalue

Variable Name > Critical Critical Critical
Statistics for Z(t)

Value Value Value
gcf_gr -6.165 0.0000
gdp_grhat -9.015 0.0000
erhat -3.065 0.0293
inf -6.389 0.0000
o 5378 -3.614 -2.944 -2.606 0.0000
g_grhat -5.100 0.0000
pvinv_gr -4.699 0.0001

gvinv_gr -5.838 0.0000




Appendix C: Autocorrelation Function (ACF) and Partial Autocorrelation Function (PACF)

Analysis

Figure C1: ACF and PACF of GrowtRate of GCF
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Figure C.4: ACF and PACF of Inflation Rate
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Figure C.5: ACF and PACF of Real Interest Rate
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Figure C.6:ACF and PACF of Growth Rate of Detrended Growth Rate of Governn
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Figure C.7: ACF and PACF of Growth Rate of Public Gross Capital Formation
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Figure C.8: ACF and PACF of GrowfRate of Private Gross Capital Formation
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Appendix D: Selection Order Criteria

Table D1: Selection Order Criteria of VAR using Growth Rate of GCF, Detrended Growth Rate

of GDP, Detrended Exchange Rate, Lag of Detrended Exchange Rate, Real rate of Interest,

Inflation Rate

lags LL LR df p FPE AIC HQIC SBIC
0 -563.671 12953.3 26.4963  26.5869  26.7421
1 1069.33 3266* 36 0.000 7.3e29* -47.7829* -47.1485* -46.0626*
2 1060.61 -17.437 36 4.7e28 -45.982 -44.8945  -43.033

Table D2: Selection Order Criteria of VAR using Growth Rate of GCF, Detrended Growth Rate of

GDP, Detrended Exchange Rate, Lag of Detrended Exchange Rate, Real rate of Interest, Inflation

Rate and Detrended Growth Rate of Goveent Spending.

lags LL LR df p FPE AIC HQIC SBIC
0 -446.096 9.36665 22.1022 22.2088  22.394
1 1097.74 3087.7 49 0.000 2.1e31* -50.8165* -49.9642* -48.47*
2 1120.95 46.418 49 0.578 6.1e31 -49.8998 -48.4083 -45.80
3 1164.79 87.691 49 0.001 8.7e31 -49.9899 -47.8592 -44.1386
4 1223.73 117.87* 49 0.000 9.9e31 -50.8159 -48.046  -43.209

Table D3: Selection Order Criteria of VAR using Growth Rate of Private GCF, Detrended Growth

Rate of GDP, Detrended Exchange Rate, LaDeaifended Exchange Rate, Real Rate of Interest,

Inflation Rate.

lags LL LR df p FPE AIC HQIC SBIC
0 -548.836 22879.2 27.0652  27.1565 27.316
1 985.109 3067.9 36 0.000 4.3e28* -46.0053* -45.3661* -44.25*
2 964.132 -41.954 36 5.6e27 -43.5186 -42.4229 -40.5094
3 1023.3  118.33 36 0.000 1.7e27 -44.9414 -43.3891 -40.6784
4 1069.33 92.068* 36 0.000 1.2e27 -45.7236 -43.7146 -40.2067

Table D4: Selection Order Criteria of VAR using Growth Rate of Public GCF, Detrended Growth

Rate of GDP, Detrended Exchange Rate, Lag of Detrended Exchange Rate, Real‘l&e of Interest.

lags LL LR df p FPE AIC HQIC SBIC
0 -571.987 9.36665 22.1022 22.2088 22.394
1 964.601 3073.2* 49 0.000 2.1e31* -50.8165* -49.9642* -48.47
2 0985.294 41.386 49 0.578 6.1e31 -49.8998 -48.4083 -45.80




3 | 993.289 15.991 49 0.001 8.7e31 -49.9899 -47.8592 -44.1386
4 | 992388 117.87* 49 0.000 9.9e31 -50.8159 -48.046 -43.209

Appendix E: Results of Vector Autoregressive Models
Table E1: VAR (Growth Rate of GCF, Detrended Growth Rate of GDP, Detrended Exchange Rate,

Lag of Detrended Exchange rate, Inflation Rate and Real IntBwegst, at lag=1)

1) 2) 3) 4) ®) (6)
VARIABLES gcf_gr gdp_grhat erhat L.erhat inf rir
L.gcf_gr 0.366** 0.0456 0.000766 -0 0.360 -0.276
(0.158) (0.0530) (0.0832) ()] (0.230) (0.197)
L.gdp_grhat -0.787* -0.387*** 0.328 0 -0.759 0.668
(0.449) (0.150) (0.236) ©) (0.650) (0.558)
L.erhat 0.102 0.0187 0.903*** 1* -0.112 0.273
(0.286) (0.0959) (0.150) ) (0.415) (0.356)
L2.erhat 0.0750 0.000801 -0.320** 0** 0.465 -0.546
(0.289) (0.0966) (0.152) ©) (0.418) (0.359)
L.inf 0.131 -0.0900 -0.171 0 -0.197  1.043***
(0.297) (0.0993) (0.156) ©) (0.430) (0.369)
L.rir -0.0613 -0.0697 -0.169 0 -0.393  1.337***
(0.310) (0.104) (0.163) ()] (0.449) (0.386)
Constant 4.433 0.491 2.092 0 7.434 -6.826
(4.230) (1.416) (2.221) 0) (6.130) (5.262)
Observations 44 44 44 44 44 44

Standard errors in parentheses
Fkk p<0.01’ *k p<0.05, * p<0.1

Table E.2: VAR (Growth Rate of GCF, Detrended Growth Rate of GDP, Detrended Exchange Rate,
Lag of Detrended Exchange Rate, Detrended Growth Rate of Government Spending,dRefl Rat

Interest and Inflation Rate, at lag=1)

) 2 3 4) () (6) (1)
VARIABLES gcf gr gdp_grhat erhat L_erhat g _grhat inf rir
L.gcf_gr 0.412%** 0.0421 0.00325 -0 -0.00162 0.304  -0.235

(0.154)  (0.0535)  (0.0841) (0)  (0.00173) (0.226) (0.195)
L.gdp_grhat  -0.626  -0.399*** 0.337 0 -0.00481 -0.954  0.812
(0.438)  (0.153) (0.240)  (0)  (0.00493) (0.643) (0.556)

L.erhat 0.152 0.0149  0.906**  1*+* 0.00288 -0.171  0.317
(0.276)  (0.0961)  (0.151) (0)  (0.00311) (0.405) (0.350)
L2.erhat 0.0673  0.00139  -0.321*  O* -0.00320 0.474  -0.553
(0.277)  (0.0964)  (0.152)  (0)  (0.00312) (0.407) (0.352)
L.g_grhat  -25.32% 1.934 -1.358 -0 0.274*  30.60 -22.60
(12.90)  (4.493) (7.061)  (0) (0.145) (18.94) (16.38)

L.inf 0.225 -0.0972 -0.166 0 0.00175 -0.311 1.127***



(0.288)  (0.100) (0.158)  (0)  (0.00325) (0.423) (0.366)
L.rir 0.0303  -0.0767 -0.164 0 0.000191 -0.504 1.418**
(0.301)  (0.105) (0.165)  (0)  (0.00339) (0.442) (0.382)
Constant 2.925 0.606 2.011 0 -0.000759 9.257  -8.172
(4.128)  (1.438) (2.260)  (0) (0.0465) (6.062) (5.243)
Observations 44 44 44 44 44 44 44

Standard errors in parentheses
*kk p<0.01’ *% p<0.05, * p<0_1

Table E.3VAR (Growth Rate of GCF, Detrended Growth Rate of GDP, Detrended Exchange Rate,
Lag of Detrended Exchange Ral¥etrended Growth Rate of Government Spending, Real Rate of

Interest and Inflation Rate, at lag=2)

1) 2 3) 4) (5) (6) (7
VARIABLES gcf gr gdp_grhat erhat L_erhat g_grhat inf rir
L.gcf_gr 0.422**  0.0187 0.0167 -0* -0.000576  0.104  -0.0883
(0.153) (0.0512) (0.100) ©) (0.00180) (0.273) (0.236)
L2.gcf_gr -0.0685  -0.0355 -0.0502 0** -0.00253 0.219 -0.203
(0.143) (0.0478) (0.0936) ©) (0.00168) (0.254) (0.220)
L.gdp_grhat -1.097** -0.335* 0.477* 0 -0.00868*  -0.761 0.764
(0.411)  (0.138) (0.270) (0) (0.00483) (0.731) (0.634)
L2.gdp_grhat -0.591  -0.00122 0.421 0 -0.00608 0.236  -0.0890
(0.395) (0.132) (0.259) ©) (0.00465) (0.704) (0.610)
L.erhat 0.693***  0.163* 0.807*** Lrrx 0.00746** -0.0719 0.182
(0.259) (0.0867) (0.170) (0) (0.00305) (0.461) (0.400)
L2.erhat -0.283 -0.135 0 O*** 0 0 0
(0.333) (0.111) 0) 0) 0) ©) 0)
L2.erhat 0 0 -0.453** 0 -0.0146*** -0.00380 -0.122
0) 0) (0.219) ()] (0.00391) (0.593) (0.514)
L3.erhat 0.0170 0.129 0.221 -0*** 0.0112%** 0.666 -0.539
(0.248) (0.0829) (0.162) (0) (0.00291) (0.441) (0.382)
L.g_grhat -26.70**  -0.486 0.958 -0 0.305** 42.26**  -32.64*
(11.54)  (3.863) (7.572) ©) (0.136) (20.54) (17.80)
L2.g_grhat -0.578 0.540 -2.257 -0 -0.0357 -15.39 8.746
(11.95) (4.001) (7.842) (0) (0.140) (21.28) (18.43)
L.inf -1.516*** -0.583*** 0.327 -0 0.00471 -0.620  1.543**
(0.500) (0.167) (0.328) (0)) (0.00588) (0.890) (0.771)
L2.inf 2.004***  0.683*** -0.593 0** -0.00524 0.431 -0.474
(0.571)  (0.191) (0.375) (0) (0.00672) (1.017) (0.881)
L.rir -1.986*** -0.695*** 0.417 -0* 0.00362 -0.776  1.808**
(0.580) (0.194) (0.381) (0) (0.00682) (1.033) (0.895)
L2.rir 2.306***  0.741*** -0.662 0** -0.00571 0.438 -0.527
(0.635) (0.212) (0.416) (0)) (0.00746) (1.130) (0.979)
Constant -0.207 -0.958 3.521 -0 0.0387 7.283 -6.484
(3.769)  (1.261) (2.472) (0) (0.0443) (6.708)  (5.811)-
Observations 43 43 43 43 43 43 4

Standard errors in parentheses
*** n<0.01, ** p<0.05, * p<0.1



Table E.4: VAR (Growth Rate of Public GCF, Detrended Growth R&t&DP, Detrended

Exchange Rate, Lag of Detrended Exchange rate, Inflation Rate and Real Rate of Interest, at lag=1)

1) ) 3) 4) 5) (6)
VARIABLES gvinv_gr gdp_grhat erhat L_erhat rir inf
L.gvinv_gr 0.126 0.0355 0.0253 0 -0.00313 -0.00727
(0.155) (0.0227) (0.0361) ) (0.0879) (0.103)
L.gdp_grhat -0.568 -0.252* 0.392* 0 0.375 -0.405
(1.014) (0.148) (0.236) (0) (0.574) (0.673)
L.erhat -0.839 -0.0255 0.888*** 1rxx 0.412 -0.285
(0.626) (0.0916) (0.146) 0) (0.354) (0.415)
L2.erhat 1.200* 0.0408 -0.305** O*** -0.658* 0.604
(0.639) (0.0936) (0.149) 0) (0.362) (0.424)
L.rir -0.157 -0.0936 -0.167 0** 1.507*** -0.616
(0.661) (0.0967) (0.154) ()] (0.374) (0.438)
L.inf 0.0322 -0.120 -0.176 o* 1.184%** -0.379
(0.641) (0.0939) (0.149) (0) (0.363) (0.425)
Constant 7.481 0.923 1.920 -0** -10.98** 12.93**
(7.906) (2.157) (1.839) (0) (4.478) (5.245)
Observations 44 44 44 44 44 44

Standard errors in parentheses
*kk p<0.011 *% p<0.05, * p<0_1

Table E.5: VAR (Growth Rate of Priva@CF, Detrended Growth Rate of GDP, Detrended

Exchange Rate, Lag of Detrended Exchange rate, Inflation Rate and Real Interest Rate, at lag=1)

) (2) 3 4) () (6)
VARIABLES pvinv_gr gdp_grhat erhat L_erhat rir inf
L.pvinv_gr 0.455*** -0.0365 -0.0322 -0 -0.107 0.0959
(0.120) (0.0271) (0.0428) ()] (0.103) (0.121)
L.gdp_grhat -0.181 -0.314** 0.352 0 0.458 -0.455
(0.619) (0.140) (0.220) ©) (0.530) (0.624)
L.erhat -0.291 -0.0132 0.895*** LH* 0.382 -0.265
(0.405) (0.0914) (0.144) ()] (0.347) (0.409)
L2.erhat 0.218 0.0229 -0.317** 0** -0.645* 0.598
(0.413) (0.0932) (0.147) ()] (0.354) (0.417)
L.rir -0.625 -0.123 -0.191 0 1.434*** -0.550
(0.439) (0.0991) (0.156) ©) (0.376) (0.443)
L.inf -0.767* -0.115 -0.172 0 1.179%** -0.376
(0.419) (0.0944) (0.149) ()] (0.359) (0.422)
Constant 12.94** 1.629 2.499 -0 -9.692** 11.70**
(5.323) (1.200) (1.893) ©) (4.558) (5.366)
Observations 44 44 44 44 44 44

Standard errors in parentheses \
Fokk p<0.01’ *% p<0.05’ * p<0.1



Table E.6: VARGrowth Rate of Private GCF, Detrended Growth Rate of GDP, Growth Rate of
Public GCF, Detrended Exchange Rate, Lag of Detrended Exchange rate, Inflation rate and Real

Interest Rate, at lag=2)

) ) 3) 4 (5) (5) (6)
VARIABLES pvinv_gr gdp_grhat gvinv_gr erhat L_erhat rir inf
L.pvinv_gr 0.350%** 0.0145 -0.249 -0.0358 -0 -0.223 0.246
(0.126) (0.0310) (0.256) (0.0618) (0) (0.145) (0.166)
L2.pvinv_gr 0.247* 0.00856 -0.181 -0.0184 0 -0.0608 0.0689
(0.109) (0.0268) (0.221) (0.0534) (0) (0.125) (0.143)
L.gdp_grhat -0.0847 -0.187 -1.624 0.538* -0 0.703 -0.849
(0.597) (0.147) (1.215) (0.294) (0) (0.687) (0.788)
L2.gdp_grhat  0.929* 0.000795  0.0899 0.405 -0 -0.530 0.669
(0.511) (0.126) (1.040) (0.251) (0) (0.588) (0.675)
L.gvinv_gr -0.165* 0.0349 -0.0664 0.0167 -0 -0.00286 -0.0348
(0.0900) (0.0222) (0.183) (0.0443) (0) (0.104) (0.119)
L2.gvinv_gr 0.150* -0.0167 0.164 -0.00162 0 -0.224%** 0.299***
(0.0848) (0.0209) (0.173) (0.0417) (0) (0.0976) (0.112)
L.erhat 0.224 0.119 -1.096 0.771%* L 0.151 0.0162
(0.343) (0.0848) (0.699) (0.169) (0) (0.395) (0.453)
L2.erhat -0.225 -0.0226 0.586 -0.385* -Q* -0.0479 -0.183
(0.455) ) ) (0.224) (0) (0.523) 0)
L2.erhat 0 0 0 0 0 0 0
0) (0.112) (0.925) () (0) 0) (0.600)
L3.erhat 0.244 0.0499 0.603 0.166 0+ -0.627 0.833*
(0.353) (0.0872) (0.719) (0.174) (0) (0.406) (0.466)
L.rir -2.875%*  -0.749%* 2.101 0.318 O 1.723* -0.698
(0.774) (0.191) (1.575) (0.381) (0) (0.891) (1.022)
L2.rir 3.276%** 0.851*** -3.423** -0.587 - -0.581 0.480
(0.844) (0.208) (1.718) (0.415) (0) (0.972) (1.114)
L.inf -2.642%%  -0.645%+* 1.990 0.242 O 1.508** -0.595
(0.660) (0.163) (1.343) (0.325) (0) (0.760) (0.871)
L2.inf 2.999%+* 0.782%* -3.159** -0.517 - -0.496 0.432
(0.768) (0.189) (1.562) (0.378) (0) (0.883) (1.013)
Constant -1.639 -1.982 25.88%+* 3.746 0 -3.625 4.435
(4.934) (1.218) (10.04) (2.426) (0) (5.676) (6.510)
Observations 43 43 43 43 43 43 43
Standard errors in parentheses
*** n<0.01, ** p<0.05, * p<0.1
Appendix F: Stability of VAR Models
Eigenvalue Modulus
0.8845598 + 0.07497263i 0.887731
0.8845598 -0.07497263i 0.887731
0.2744802 + 0.6322852i 0.689292
0.2744802 -0.6322852i 0.689292
-0.2766824 + 0.4947347i 0.566847




Table F1: Stability of
GCF, Detrended

Detrended Exchange

-0.2766824 - 0.4947347i
0.4745995 + 0.2787208i
0.4745995 - 0.2787208i
-0.5273783

-0.273938

0.1496805

1.522e16

0.566847
0.550391
0.550391
0.527378
0.273938
0.14968
1.5e16

Exchange rate, Inflation Rate and Real Interest Rate, at lag=2)

Table F2: Stability of VAR (Growth Rate of GCF, Detrended Growth Rate of GDP, Detrended

Exchange Rate, Lag of Detrended Exchange Rate, Detrended Growth Rate of Government

VAR (Growth Rate of
Growth Rate of GDP,

Rate, Lag of Detrended

Spending, Real Interest Rate and Inflation Rate, at lag=1 (1) and at lag=2 (2), respectively)

Eigenvalue (1) Modulus (1) Eigenvalue (2) Modulus (2)
0.957525 0.957525| 0.8903565 + 0.09066795 0.894961
0.4722971 +0.3862187i 0.610106| 0.8903565 -0.09066795i  0.894961
0.4722971 - 0.3862187i 0.610106| 0.2233278 + 0.6688642i  0.705163
0.5914427 0.5914427  0.2244802 -0.6688642i 0.705163
0.4444492 0.4444492 -0.647427 0.647427
-0.3187901 +0.07161704i 0.326736| 0.5734553 +0.1977914i  0.606607
-0.3187901 -0.07161704i 0.326736| 0.5734553 -0.1977914i 0.606607
-0.3092992 + 0.4991956i 0.58725

-0.3092992 - 0.4991956i 0.58725

0.3575725 +0.4274231i  0.557269

0.3575725 -0.4274231i 0.557269

-0.2180136 +0.2736394if  0.349869

-0.2180136 - 0.2736394i 0.349869

-2.817el6 2.8e16




Table F.3: Stability of VAR [(1): Growth Rate of Public GCF, Detrended Growth Rate of GDP,
Detrended Exchange Rate, Lag of Detrended Exchange Rate, Real Interest Rate and Inflation Rate
at lag=2] and Stability of VAR [(2): Growth Rate of Private GCF, Detrended Growth Rate of GDP,

Detrended Exchange Rate, Lag of Detrended Exchange Rate, ReaestiiRate and Inflation Rate,

Eigenvalue (1) Modulus (1) Eigenvalue (2) Modulus (2)
0.8748262 + 0.1459631i 0.886919| 0.9030227 + 0.1265639i 0.911849
0.8748262 - 0.1459631i 0.886919| 0.9030227 -0.1265639i 0.911849
0.2890713 + 0.6372082i 0.699712| 0.2904219 + 0.6348565i 0.698132
0.2890713 - 0.6372082i 0.699712| 0.2904219 - 0.6348565i 0.698132
0.6493693 0.649396| 0.5537764 +0.01421327 0.553959

-0.2803031 + 0.4628831i 0.541139| 0.5537764 -0.01421327i 0.553959
-0.2803031 - 0.4628831i 0.541139| -0.2724393 + 0.4496569i 0.525751
-0.4338793 + 0.03064285i 0.43496| -0.2724393 - 0.4496569i 0.525751
-0.4338793 - 0.03064285i 0.43496| -0.4662403 + 0.1358076i 0.485617
0.3528113 0.352811| -0.4662403 - 0.1358076i 0.485617
-0.06631229 0.066312| -0.06957728 0.069577
1.168e15 1.2e15| -1.037el5 1.0e15

at lag=2]

Appendix G: White Noise Test of Growth Rate of Private GCF

Table G1: Portmanteau Test for White Noise

Portmanteau (Q) statistic

Prob > chi2(21)

30.2905
0.0863

8 Do not reject null hypothesis of no autocorrelation and hence, Growth Rate of Private GCF is a white

noise.




Appendix H: Granger Causality Test
Table H1: Granger Casualty Test among Growth Rate of GCF, Detrended Growth Rate of GDP,

Detrended Exchange Rate, Lag of Detrended Exchange rate, Inflation Rate and Real Interest rate,

at lag=2.
Equation Excluded chi2 df Prob > chi2
gcf_gr gdp_grhat| 10.693 2 0.005***
gcf_gr erhat 6.7785 2 0.034**
gcf _gr L.erhat 1.2459 2 0.536
gcf _gr inf 9.9187 2 0.007***
gcf _gr rir 11.3 2 0.004***
gcf_gr ALL 25.637 9 0.002***
gdp_grhat gcf_gr 0.53592 2 0.765
gdp_grhat erhat 3.571 2 0.168
gdp_grhat L.erhat 2.554 2 0.279
gdp_grhat inf 13.406 2 0.001***
gdp_grhat rir 13.161 2 0.001***
gdp_grhat ALL 27.43 9 0.001***
erhat gcf gr 0.42461 2 0.809
erhat gdp_grhat 4.4611 2 0.107
erhat L.erhat 4.7029 2 0.095~
erhat inf 3.2257 2 0.199
erhat rir 3.2494 2 0.197
erhat ALL 16.465 10 0.087*
inf gcf _gr 1.2805 2 0.527
inf gdp_grhat| 0.7406 2 0.691
inf erhat 0.0281 2 0.986
inf L.erhat 2.8254 2 0.243
inf rir 0.78322 2 0.676
inf ALL 7.5272 9 0.526
rir gcf_gr 1.2832 2 0.526
rir gdp_grhat| 0.92637 2 0.629
rir erhat 0.10652 2 0.948
rir L.erhat 3.5328 2 0.171
rir inf 8.0886 2 0.018**
rir ALL 15.878 9 0.069*
*** n<0.01, ** p<0.05, * p<0.1




TableH.2: Granger Causality Test Among Growth Rate of GCF, Detrended Growth Rate of GDP,

Detrended Exchange Rate, Lag of Detrended Exchange Rate, Detrended Growth Rate of

Equation Excluded chi2 df Prob > chi2
gcf _gr gdp_grhat 7.4811 2 0.024**
gcf _gr erhat 8.7166 2 0.013**
gcf _gr L.erhat 1.2535 2 0.534
gcf_gr g_grhat 5.9664 2 0.051*
gcf_gr inf 12.301 2 0.002***
gcf _gr rir 13.299 2 0.001***
gcf_gr ALL 35.161 11 0.000***
gdp_grhat gcf _gr 0.55457 2 0.758
gdp_grhat erhat 3.5185 2 0.172
gdp_grhat L.erhat 2.456 2 0.293
gdp_grhat g_grhat 0.02617 2 0.987
gdp_grhat inf 13.42 2 0.001***
gdp_grhat rir 13.161 2 0.001***
gdp_grhat ALL 27.43 11 0.004***
erhat gcf_gr 0.29421 2 0.863
erhat gdp_grhat 4.282 2 0.118
erhat L.erhat 4.307 2 0.116
erhat g_grhat 0.08453 2 0.959
erhat inf 3.0307 2 0.220
erhat rir 3.1675 2 0.205
erhat ALL 16.582 12 0.166
g_grhat gcf _gr 3.4995 2 0.174
g_grhat gdp_grhat| 3.7537 2 0.153
g_grhat erhat 13.939 2 0.001***
g_grhat L.erhat 16.999 2 0.000***
g_grhat inf 0.67301 2 0.714
g_grhat rir 0.72867 2 0.695
g_grhat ALL 30.894 11 0.001***
inf gcf_gr 1.4794 2 0.477
inf gdp_grhat| 1.6408 2 0.440
inf erhat 0.0461 2 0.977
inf L.erhat 4.401 2 0.111
inf g_grhat 4.2427 2 0.120
inf rir 1.0352 2 0.596
inf ALL 12.513 11 0.326
rir gcf_gr 1.6213 2 0.445
rir gdp_grhat] 1.8232 2 0.402
rir erhat 0.21472 2 0.898
rir L.erhat 4.873 2 0.087*
rir g_grhat 3.3706 2 0.185
rir inf 9.4789 2 0.009***
rir ALL 15.878 11 0.039**
*** n<0.01, ** p<0.05, * p<0.1 -

Government Spending, Real Rate of Interest and Inflation Rate, at lag=2



Table H.3: Granger Causality Test Among Growth Rate of Public GCF, Detrended Growth Rate of
GDP, Detrended Exchandeate, Lag of Detrended Exchange rate, Inflation rate and Real Rate of

Interest, at lag=2.

Equation Excluded chi2 df Prob > chi2
gvinv_gr gdp_grhat 2.1058 2 0.349
gvinv_gr erhat 2.927 2 0.231
gvinv_gr L.erhat 47278 2 0.094*
gvinv_gr rir 4.1884 2 0.123
gvinv_gr inf 4.7229 2 0.094~
gvinv_gr ALL 10.975 9 0.277
gdp_grhat gvinv_gr 2.6934 2 0.260
gdp_grhat erhat 3.0675 2 0.216
gdp_grhat L.erhat 0.44351 2 0.801
gdp_grhat rir 18.684 2 0.000***
gdp_grhat inf 19.975 2 0.000***
gdp_grhat ALL 30.921 9 0.000***
erhat gvinv_gr 0.95056 2 0.622
erhat gdp_grhat 5.166 2 0.076*
erhat L.erhat 2.8785 2 0.237
erhat rir 2.5989 2 0.273
erhat inf 2.7895 2 0.248
erhat ALL 17.185 10 0.070*
inf gvinv_gr 4.2012 2 0.122
inf gdp_grhat 2.7438 2 0.254
inf erhat 0.36886 2 0.832
inf L.erhat 5.2639 2 0.072*
inf rir 1.6595 2 0.436
inf ALL 10.86 9 0.285
rir gvinv_gr 2.5103 2 0.285
rir gdp_grhat 2.3199 2 0.314
rir erhat 0.32935 2 0.848
rir L.erhat 5.3774 2 0.068*
rir inf 9.9481 2 0.007***
rir ALL 17.509 9 0.041**
*** p<0.01, ** p<0.05, * p<0.1




TableH.4: Granger Causality Test Among Growth Rate of Private GCF, Detrended Growth Rate
of GDP, Detrended Exchange Rate, Lag of Detrended Exchange rate, Inflation rate and Real Rate

of Interest, at lag=2.

Equation Excluded chi2 df Prob > chi2
pvinv_gr gdp_grhat| 4.4554 2 0.108
pvinv_gr erhat 0.68928 2 0.708
pvinv_gr L.erhat 0.29754 2 0.862
pvinv_gr inf 18.704 2 0.000***
pvinv_gr rir 17.117 2 0.000***
pvinv_gr ALL 32.394 11 0.000***
gdp_grhat pvinv_gr 0.39938 2 0.819
gdp_grhat erhat 3.5691 2 0.168
gdp_grhat L.erhat 2.2854 2 0.319
gdp_grhat inf 0.10296 2 0.001***
gdp_grhat rir 19.975 2 0.001***
gdp_grhat ALL 30.921 9 0.001***
erhat pvinv_gr 1.5437 2 0.462
erhat gdp_grhat 4.823 2 0.090*
erhat L.erhat 45776 2 0.101
erhat inf 3.1198 2 0.210
erhat rir 3.6277 2 0.163
erhat ALL 17.998 10 0.055*
inf pvinv_gr 0.82657 2 0.661
inf gdp_grhat| 0.46652 2 0.792
inf erhat 0.04408 2 0.978
inf L.erhat 3.3518 2 0.187
inf rir 1.1773 2 0.555
inf ALL 7.0092 9 0.636
rir pvinv_gr 4.2012 2 0.582
rir gdp_grhat] 2.7438 2 0.727
rir erhat 0.36886 2 0.917
rir L.erhat 5.2639 2 0.124
rir inf 1.6595 2 0.013**
rir ALL 10.86 9 0.075
*** n<0.01, ** p<0.05, * p<0.1

Appendix I: Forecast Error Variance Decomposition ‘
Table 11: Forecast Error Variance Decomposition of VAR Model 1: Growth Rate of GCF,

Detrended Growth Rate of GDP, Detrended Exchange Rate, Lagged Detrended Exchange Rate,



Inflation Rate and Real Rate of Interest (lag=2) and oid®l 2: VAR containing Growth Rate of
GCF, Detrended Growth Rate of GDP, Detrended Exchange Rate, Lagged Detrended Exchange

Rate, Detrended Growth Rate of Government Spending, Inflation Rate and Real Rate of Interest

(lag=2).
Model 1

Step 1) (2) 3) (4) (5) (6)

0 0 0 0 0 0 0

1 1 0 0 0 0 0

2 0. 782248 0.011676 | 0.019839 0.000778 0.037928 0.147531

3 0.750996 0.04349 | 0.019043 0.000754 0.041861 0.143856

4 0.726989 0.041727 | 0.025939 0.000728 0.063203 0.141415

5 0.713463 0.041642 | 0.04273 0.000714 0.062672 0.138778

6 0.712021 0.0417 0.042895 0.000719 0.062927 0.139737

7 0.710068 0.041575 | 0.045364 0.000717 0.062958 0.139318

8 0.708201 0.041974 | 0.047154 0.000715 0.062947 0.139009

Model 2
(1) (2) (3) (4) (5) (6)

Step fevd fevd fevd fevd fevd fevd )

0 0 0 0 0 0 0 0

1 1 0 0 0 0 0 0

2 0.74358 | 0.002596 | 0.013593 | 0.00001 0.037928 | 0.027557| 0.143289
3 0.708146 | 0.018146 | 0.015883 | 0.000023 0.053548 | 0.067798| 0.136455
4 0.678717 | 0.024434 | 0.029276 | 0.000035 0.054072 | 0.082947| 0.130519
5 0.650073 | 0.029214 | 0.058819 | 0.000035 0.05733 0.079553| 0.124976
6 0.646513 | 0.029144| 0.058722 | 0.000035 0.059627 0.07931 | 0.126648
7 0.643148 | 0.029123 | 0.062255| 0.000035 0.059731 | 0.078939| 0.126768
8 0.639741 | 0.030528 | 0.062148 | 0.000035 0.059691 | 0.080337| 0.12752
9 0.6344 0.031295 | 0.062241 | 0.059201 0.000035 0.081 | 0.131828
10 0.627683 | 0.031034 | 0.064255 | 0.058591 0.000035 | 0.081472| 0.13693
11 0.621609 | 0.030719 | 0.065881 | 0.058139 0.000034 | 0.082639| 0.140979
12 0.616665 | 0.030462 | 0.066853 | 0.057799 0.000034 | 0.083801| 0.144385
13 0.611893 | 0.030285 | 0.068499 | 0.057428 0.000034 | 0.084754| 0.147106
14 0.606751 | 0.030228 | 0.07112 | 0.056996 0.000034 | 0.085511| 0.149361
15 0.601755 | 0.030352 | 0.074003 | 0.056568 0.000033 | 0.086052| 0.151237

(1) impulse = gcf_gr, and response = gcf_gr
(2) impulse = gdp_grhaand response = gcf _gr

(3) impulse = erhat, and response = gcf_gr

(4) impulse = L.erhat, and response = gcf_gr

(5) impulse = inf, and response = gcf_gr

(6) impulse = rir, and response = gcf_gr

(7) impulse = rir, and response = gcf_gr




Appendix J: Structural Vector Autoregressive Analysis
Table J1. Structural VAR containing Growth Rate of GCF, Detrended Growth Rate of GDP,
Detrended Exchange Rate, Lagged Detrended Exchange Rate, Inflation Rate and Real Rate of

Interest, at lag=2.

(1) (2) (1) (2)

VARIABLES /A /B VARIABLES /A /B
11 1 2.579%** 14 0 0
(0) (0.275) (0) (0)
21 -0.122%** 0 2 4 0 0
(0.0470) 0) 0) (0)
31 0.213** 0 34 0 0
(0.0903) (0) 0) 0)
4 1 0.267 0 4 4 1 4,391%**
(0.293) 0) 0) (0.468)
51 0.0344 0 5 4 0.845*** 0
(0.0381) (0) (0.0195) 0)
12 0 0 15 0 0
(0) (0) (0) (0)
22 1 0.804*** 25 0 0
0) (0.0857) 0) (0))
32 -0.693** 0 35 0 0
(0.270) (0) (0) (0)
4 2 -0.221 0 4 5 0 0
(0.883) (0) (0) (0)
52 0.210* 0 55 1 0.567***
(0.114) (0) 0) (0.0604)
13 0 0
(0) (0)
23 0 0
(0) (0)
33 1 1.439***
(0) (0.153)
4 3 0.299 0
(0.460) (0)
53 -0.148** 0
(0.0597) (0)
Observations 44 44 Observations 44 44

Standard errorm parentheses
*** n<0.01, ** p<0.05, * p<0.1

1 = Growth Rate of Gross Capital Formation 4 = Inflation Rate
2 = Growth Rate of Detrended GDP 5 = Real Rate of Interest —

3 = Exchange Rate



Table J2: Structural VAR containing Growth Rate of GCF, Detrended Growth Rate of GDP,
Detrended Exchange Rate, Lagged Detrended Exchange Rate, Detrended Growth Rate of

Government Spending, Inflation Rate and Real Rate of Interest, at lag=2.

(1) (2) (1) (@)

VARIABLES /A /B VARIABLES /A /B
11 1 2.372%** 14 0 0
(0) (0.256) ©) ©)
21 -0.175%** 0 24 0 0
(0.0452) (0) (0) (0)
31 0.312%** 0 3 4 0 0
(0.105) (0) ©) ©)
4 1 -0.00411* 0 4 4 1 0.0301***
(0.00247) (0) (0) (0.00325)
51 0.184 0 54 -19.72 0
(0.362) 0) (21.67) (0)
6 1 -0.0110 0 6 4 2.470 0
(0.0459) 0) (2.767) (0)
12 0 0 15 0 0
(0) (0) ©) ©)
22 1 0.702%** 25 0 0
0) (0.0757) (0) (0)
32 -0.933*** 0 35 0 0
(0.305) (0) (©) (©)
4 2 -0.00187 0 45 0 0
(0.00721) 0) (0) (0)
52 -0.0181 0 55 1 4.276%**
(1.025) (0) (0) (0.461)
6 2 0.311** 0 6 5 0.847*** 0
(0.130) (0) (0.0193) (0)
13 0 0 16 0 0
(0) (0) ©) ©)
23 0 0 26 0 0
(0) (0) ©0) ©0)
33 1 1.404%** 36 0 0
(0) (0.151) ©) ©)
4 3 -0.00458 0 4 6 0 0
(0.00327) (0) (0) (0)
53 0.309 0 56 0 0
(0.475) (0) ©) ©)
6 3 -0.176*** 0 6 6 1 0.541%**
(0.0604) 0) (0) (0.0583)
Observations 43 43 Observations 43 43

Standard errors in pamtheses
* p<0.1,** p<0.05, *** p<0.01

1 = Growth Rate of Gross Capital Formation 4 = Government Spending

2 = Growth Rate of Detrended GDP 5 = Inflation Rate
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VARI ABLES pss_elpgss_elpcssp_gassp gpspr_fupdspfuelpprns

ur ban 2.80**F. 978** 371R*x*%H535*2**987*>*188*2*811***
(0.359) (0.41300.378&)0.374)0.32700.371(00.267)
division_ 4.85**0.6423.808*1**885%*% 805*4*974*3.*660***
code_bar

(0.7120)0.7880)0.6910.831)0. 753)0.7090)0.516)
division_ 4.25**9,. 0672.432*0*5844. 163*3F*555%X* *486***
C

(0.495)0.5820)0.5080.538)0.396()0.4570)0.340)
division_ 5 18*#*3* 120*F*8198*%MQ94** *§05*F *445*3F *978***
code_khl

0.8960)0.98200.692)0P.970)0.6120)0.9510)0. 663)

(
division_ 1.87**41.060*1.0881.625*0.521 0.108 -0.213
code_mym

(0.5670)0.6140)0.62¢0. 655)0. 492()0. 583()0. 445)
division_ 0.857-3.562*#* 239>. 846*0* 628 0. 642-1.343**
code_r1 aj

(0.6800)0.798)0.7470.706)0.6870)0.7620)0.557)
division_ 7. 05*+*2 9509*@ *409%8%x*12*7**010*7*106*5F.*x607***
code_rang -
459)
94***

(0.6350)0.76100.593)0.655)0.572)0.720(0.

division_ 4. 95**%0,8574. 719** *162%* 493*5%981*4*1
code_syl

(0.767) (0.9060)0.746)0.839%)0. 712()0.
a_5 1.195-1.2532.092*F. 205-1.269-1.9

0100. 631)
1*

8
0 -1. 486
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(1.160) (1.37200.956)L.350)0.8700)1.0320)0.929)
a_=6 -0.02030.021®.03810*013®M. 0590 *0F47 FOr*F336**
(0.017) (0.01860. 01%5®) 01740). 013(r9Q. 01700.0124)
a_7 -0.068*0*. 00020r.2165*~0*041(0r. 0814*0*042D. 0525**
(0.034) (0.039(10. 03€&D) 036(00). 031(10. 037(000. 0266)
a_38 -0.01410. 258*0.02630.0220.00244€6.0362.0357

(0.134) (0.14700.1310.147)0.11100.14200.102)
a_»9 0.0656-0.325-0.096®.09750.145 -0.127-0.0726
(0.219) (0.24700.207)0P.234)0.17200.21700.162)
a_10_serv -0.914*r, 212*F. 048#* 178R2* 238*2*104*F* 449 **
(0.422) (0.50500. 44@)Y0. 489%)0. 4020)0. 4390)0. 343)
a_10_ind 0.122-0.04010.7180.1125-0.803-1.129*0.169

(0.613) (0.69700.682).6512)0.619)0.67400. 474)
a_11_25k -0.815 1.547 -2.113*0.462 -1.327 0.386 -0.310

(1.376) (1.45001.17801.441)0.94801.3230)1.082)
a_11_40k -0.153 1.884 -1.6180.804 -0.8380.798 0.146

(1.402) (1.46401.213)1.460)0.9690)1.3420)1.100)
a_11_80k -1.540 0. 474 -1.394-0.543-1.704 -0.559 -0.878

(1.512) (1.64501.378)1.597)1.0780)1.4520)1.175)
a_11_ _a80k 1. 772 2.8995.056*2*175-1.642 0.127 -1.312

(2.264) (2.74601.7622.639)1.74102.0530)1.862)
a_12 0.962*10.2931. 296*0*.*8652* 658*2*885*F*493***
(0.409) (0.4530)0.395%).4212)0.37700.488()0.313)
e_1 0.63**0. 419**. 775*0*.*3530*% 542*0*4660* 532***
(0.164) (0.17500.169)0.176)0.17400.18400.125)
e_2 -0.2140.681**0. 1210.396*. 375*6.07010. 0496

(0.194) (0.2330)0.19%)0P.209)0.17400.20100.155)
e _3 0.00429.157-0.428*0. 2470. 356*=0* 557*0* 238*

(0.167) (0.19400.181)0.180)0.16200.17400.128)
e_4 0.1730.773*%0* 024060.3730.131 -0.2130.0858

(0.198) (0.25700.208).2412)0.19100.2290)0.155)
e_5 1.14**60.0819®.8220*861*0*.*437*F*076*0F.*736***
(0.188) (0.22700.183).197)0.163)0.21400.142)
e_6 0.52**%, 3230.918*0*.*482%* 241*0F*794*F*605* **
(0.185) (0.22300.188).189)0.168)0.2030)0.138)
e 7 0. 78***. 681***0450* % 93*1**142***005*0F.*907**~*
(0.197) (0.21900.191).200)0.168)0.1940)0. 146)
e_38 0.61**0. 434*%0.1940.3580.395*6.2970. 381***
(0.187) (0.21000.194)0.188)0.16100.17400.137)
e_9 0. 59*%0* 827*0.*8700*B552*x0*.*784*~F*458*F.*681***
(0.182) (0.20700.186). 194)0.158)0.17400.132)
Constant 16. 1**1*8. 55**F. 84*8* 63*1*7*. 67*r&. 87*FF. 61***
(1.750) (1.87401.693)1.865)1.3170)01.78701.372)
Observations 000 1,000 1,0001,000 1,000 1,000 1,000

Rsquared 0.302 0.143 0.3990.196 0.479 0.397 0.403
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Appendi x

AppenrddSampDiest ri buti on

TabA.eSampliestri buti on

Di vi Namea

Su-di s tNraintet

NumbefBampl es

Bari shal

Tal hasi 9)

13

Banar(i 2pla.r7a)

(=Y
w

B h 03 aad(alr5)

Mat h K a2r8i. & )

Tot al

Chattogram

Hal i s(h8a.h7a)r

Chan&mpu@2rl. 6)

Bij oy(hlady.a4d)

Muradiia2aéanr)

Compan(i yxa.nlj)

Tot al 4
Khil §a8nb6)
Kapa(sli3a. 6)
Ma d a rSapd(@aBr. 2 )

Dhaka Roy pUr@®. 9)
Ghat(2i0l 5)
Adal{®mB. 6)
Bel 8. 2)

Tot al 4
KacHh®k&. 5)
Kal(ila6. 5)

Khulna KhulSmal(a2s . 6)
Kal i(glad)

Tot al

My mensi ngh

My me n sS andgaldr7 . 4

Bhal(uk5. 5)

Nak(l35. 3)

JamaSada49. 3)

glR |k R|R[F NN NP ww|w|w|N[R R IR RPN NN NN S SR (DD [RPlw|w|w|w|w|o |k [~
RN [CSN FNY (OS] PN Lol ENNTo o) ENE (o) (S8 1G] [PV O] (V) B [{e] [o ] [oo] [{o] Lunll ENT ENT[ee]l [ee] (el I e} I [0 ) [e X | o [e ) (ool [o ) ENE EN] EN] ENT B KN BN
o

Tot al
Kaha(l 7. 1)
; - Kal(&il. 5)
R hah
ajshahli Ma t i(harr. 4)
Siratagdalj
Tot al 0
Di na$apd(acerd. 1)
Kal i(gafm.j9)
Ran ur
gp Debi Qanj 8)
Tar a@adjl)
Tot al 0
J agann(az?zh.péur
Nabi gaéj9)
Syl het
yihe Barlekhad)
Fenchgahnj
Tot al

TotSampl e

H
o
o
o

1 parentileasesabriitp ppeorv é retvys | | u $ tr antE2SA 1 6 .
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AppemnBdVaxr i Beéseri ption

TabB.eExpl awé tvieeorni abl es

Vari abl e

Explanati on

ur ban*

Thivariiabmdieowvhteethrfouseborddgwneédur be
nei ghb onhwbo dreeni g h b oBryh bperdesc. o rodyi atesin d
el ectawviad il tatphheb u 5 ¢ h lr tuchsa,lu s eahradoi tinsc | u
| 6r b=On me asrsbr bamdlir bapther wi se.

di vi sion_Divicsddarr ildalvi si on=1lddacei Bant iesal ,
_bar* ot her wi se.
di vi sion_Divicsdadveh:att odi amsi on=ldaddeiciges
_ctg* Chatt ogprtdarm,r wi se.
division Divicsadaiullrla . vi si on=1ldddai Klali losa,
_khl* ot her wi se.
di vi sion_Divicddhmg:me nslitigwi.si on =doidpdimg mt e <
_my m* My mensomtgher wi se.
di vi sion_Divicsdada:;) shéhvisi orrFl¢dovddi Rajt ®tsahi
_raj* ot her wi se.
di vi sion_Divicsdad®anglpdiirvi si on ==t pbidred irRaange@mu r
_rangf* ot her wi se.
di vi sion_Divicdadde:l hétvi si oncflddddi Splt ket |,
syl * ot her wi se.
a 5 Sext hheo us entecdldd_=50t h & bheo u s ehleaalda | €f .
B a_ =51t hheo us enteaalce mal e.
Hous dspa |li dsaoruw it B c oSneer:vliidc e1.0 =4 ¢ he he
a_10_servhousé&pol daoruwicecomer secemé, 10 =9er
ot her wi se.
Hous dapa |li dsaoruw t B c ol mmed:ulsét rlyQ=1tnkde he
a_10_ind*housé&poil daoruwicec o mea d ussetcrayo & , 1 0=0 ,n «
ot her wi se.
Hous @éemmindihncyoBnie 0, 0BDR2 4, 99911 =251I
a_11 25k*t hkausé&gmohdihncydé mé hbreanogeeDTLT 0, 0BODT
24, 99911 =26kher wi se.
Hous @éammindihncyoBnrieR 5, 0BDB9, 99911 =40¢
a_11_40k*t hbaus é&mohdtdihncyd mé hbreanogBeDR2 5, 08D

39, 994911=a0kher wi se.
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Hous @éamoindihncyoBnibeB O, 0BDT7 9, 94911 =801
a_11 _80k*t hkausé&mohtdhncyd mé hbreanogBeDB 0, 0BDT

79, 99911 =80Kkher wi se.

Hous @mmindihn cycanbeoB/2B 0, 0 &0 11 =A18 Ohke n
a_11 a80khousé&mohdihncyd mé hbhceat eqgfoa iys evniotl isor

aboBEREBO, 006011 aBBR&r wi se.

St at eEmevnitr:o p mé h twasbdovnerf § @ wie & tamedr

e_1

cli mataege.
e 2 St at elmmetnetr:matgiamn a&taea i akegpomdri ghe i
B cli mhtaege.
e 3 St at eGoevnetr:ramela k eavuat nhtoarrmea i eBg pofmern |
B fightliintghiae g e .
e _4 St at eWwetnhhouuctle @@ e gec giwsd ihdrtes ol ve.
e _5 St at eWhnet nhtoeunte veanleleap e € g wd imdrte s ol ve.
e _6 St at eBeenngtlasleadoyruc lem@pgygducti on.
e _7 St at eTnhemretdiicav er e x a ¢ ¢eerriastii sn.g
e 8 St at eTnhaerets:p omatseapnrto bil sesnt a b An wdlp enagre r
B pl amtneei ghbour hood.
e 9 St at eTnhderotu:s é Ipo legptao edip c wenmaner gy

consumpstaiecarv i r amadke nmat e.

Appencdshxa pWirlbkt efsdnro r rdalt a

Tabd.ebhapWi rk efschror chalt a

Vari abObser vaw \Y, z Prob>z
e _1 1,000 0.96819.6767. 3780.000*
e_2 1,000 0.9859.295 5.5210. 000~
e 3 1,000 0.9887.055 4.8380.000*
e_4 1,000 0.9962.411 2.18 0.014*~
e_5 1,000 0.9962.172 1.9210.027*
e_©6 1,000 0.9943.201 2.8810.002*
e_7 1,000 0.9981.007 0.0170.500
e_8 1,000 0.9962.146 1.8910. 029+ -
e_9 1,000 0.9952.732 2.4890.006*

**Vari abdawesontor mail $tyri buted
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Appenddlixt eCmrad i sTedtVay i AlslsoxcwiatElRdi r o narekhotlailt i ¢ al
Opini(@mg i aeblées2:;, 8, d,86,6,&,8,9)

TableD.1: Internal Consistencylestof E-values

Av eriagteecov &@mi a0. 273
Nu mboefrt & nmshsec al e9
Scaled i abeffigi0. 722

AppereEdlinkt eCnradi sTee P&y Val AsesocwiaPlewanBnerCgy si s

Scenari os

TabH.elnt eGQomnasli FefedPrSNBW al ues

Av eriangtee r iNu mboefrt & ms

Var i dhdbrhee Scaled i abief i
covarianct hsecal e
pss_el cs 0.51428 10 0. 8368
pss_elcp 0.608461 10 0.8677
pss_gassp 0.843214 10 0.894
pPss_gaspr o0.60014 10 0.8627
pss_fuelspi1.,101739 10 0.9252
pss_fuelpr 1. 24061 10 0.9248
pss 22.15277 6 0.877

App e nFdE cxo n o mileetsrti ¢

TabH. ai rWorsreet afsdMoht i co( Palnear ity

di visidi visdivisdivisidivisdiuvisi

ur ba
code Icode _code _code_ncode_code

urban 1.00
divist 5 0800
code _ b
divist g 040.11 1.00
code _¢c
di vi si

-0.0¢0.08 -0.17 1.
code_k -
di vi si

0.090.07 -0.13 -0.
code_m
divisi 0.11-0.09 -0.18 -0. .11 1.00




code r
diViSi—O.OE—O.O8 -0.17 0.12 0.10 -0.14 1.00
code r
S'O‘(;'ei's-o.ls-o.oe 0.11 0.08 -0.07 0.09 -0.08
a_>5 0.02z0.03 0.00 0.07 0.00O -0.02 0.07
a_=©6 0.010.00 0.02 -0.02 0.06 -0.14 0.01
a_7 0.060.10 0.16 0.02 -0.04 0.20 O0.14
a_8 -0.170.04 0.17 -0.02 -0.02 -0.22 -0.01
a_»9 ©0.1¢0.03 0.11 -0.10 0.03 -0.19 0.01
a 10 s0.010.09 0.04 0.11 0.08 -0.18 0.06
a_10_i0.160.04 0.01 0.06 -0.05 0.11 -0.014
a_ 11 2-0.0::0.09 0.10 0.04 0.009 0.16 0.19
a_ 11 40.020.09 0.09 0.02 -0.03 0.16 -0.12
a_11_81-0.010.02 0.04 0.06 -0.07 -0.01 -0.11
a_11 _a0.050.02 0.07 0.03 0.03 -0.03 -0.03
a_12 0.040.02 0.22 0.01 0.05 0.05 0.39
e 1 -0.0t0.24 0.07 0.11 -0.11 0.11 0.014
e 2 0.1:0.04 0.05 0.03 -0.03 0.06 0.06
e 3 -0.0¢0.20 0.07 0.18 -0.06 0.12 -0.03
e 4 -0.110.02 0.01 -0.23 0.02 0.20 -0.10
e_b5 0.030.05 0.08 -0.09 0.02 0.18 -0.009
e_6 0.010.02 0.05 0.19 0.09 0.01 -0.07
e_7 0.010.16 0.03 -0.05 0.07 0.20 0.03
e_8 0.000.05 0.00 O.00 O0.083 0.06 0.00
e 9 -0.0€¢0.04 0.02 -0.03 -0.05 0.09 0.10
TabH. &ai rWorsreet afsdMoht i co( PaZnearity

diVisa 5 a_=6 a_7 a_8 a_9 a_10

code _
divisill00
code _s
a_>5 -0.05 1.00
a_=6 -0.07 0.06 1.00
a_7 0.10 0.08 -0.07 1.00
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a_38 0.20 -0.050.15 -0.13 1.00
a_»9 0.24 -0.020.13 0.03 0.58 1.00
a_10_s0.02 0.02 0.02 0.20 -0.01 0.03 1.00
a_10_i-0.01 0.02 0.03 0.01 0.00 0.02 -0.50
a_11_20.03 0.05 0.07 0.30 0.12 0.12 -0.03
a_11_40.01 0.06 0.00 0.18 0.07 0.07 O0.04
a_11_80.02 0.020.09 0.19 0.11 0.12 O0.06
a_11_a0.02 0.020.01 0.00 0.02 -0.01 0.01
a_12 .03 0.123 0.02 0.125 0.02 0.01 O0.08
e_1 0.01 0.02 0.120 0.12 -0.06 0.06 0.04
e_2 -0.04 0.03 0.09 0.10 0.00 -0.02 0.08
e_3 -0.050.03 0.01 0.10 -0.02 0.06 O0.083
e_4 0.05 0.01 0.07 0.02 0.01 0.04 -0.04
e_>5 0.06 0.04 0.01 0.04 0.01 0.01 -0.08
e_©6 -0.04 0.03 0.08 -0.06 0.02 -0.06 -0.11
e_7 -0.11 0.00 0.09 0.00 0.07 -0.08 -0.009
e_38 0.123 -0.01 0.112 0.07 0.00 0.01 O0.O07
e_9 0.09 0.00 0.00 O.06 0.02 -0.02 0.04
TableF.3: PairwiseCorrelationtestfor Multicollinearity (Part-3)
a_10_a_11 za_11 a_11 a_11 aa_12 e_1
a_10_in.o0o0
a_11_250.04 1.00
a_11 _400.02 0.74 1.00
a_11_800.01 0.36 -0.28 1.00
a_11_a8g80.05 0.09 -0.07 -0.03 1.00
a_12 -0.03 -0.04 0.01 0.05 -0.04 1.00
e_1 -0.01 0.01 -0.02 0.05 0.01 -0.051.00
e_2 -0.07v 0.02 0.02 0.07 0.04 0.100.22
e_3 -0.05 -0.07 0.02 0.08 -0.06 -0.010. 47
e_4 -0.02 -0.12 0.10 0.06 -0.06 0.01 0. 24
e_5 0.02 -0.12 0.06 0.08 0.01 0.030.29
e_©6 0.05 0.03 0.00 0.01 -0.02 0.04 0.?T
e_7 -0.01 -0.01 0.04 -0.04 -0.05 0.07 0.14
e_38 -0.10 0. 04 0.03 0.08 -0.04 0.000.14

w
~



e_9 0.06 0.01 0.00 0.02 -0.03 0.040.25

TabA. @ai rorsreet afsdtoht i co( Padnearity

e 2 e 3 e 4 e _5 e _6 e 7 e 8 e 9
e 2 1

e_3 0.3632 1

e_4 0.3854H.29551

e_>5 0.1790.2580. 3736l

e_©6 0.1829.1100.12H09 1853

e _ 7 0.2578.2669.28b6.270117031

e_8 0.18310.124@. 1705 149618907. 09671

e_9 0.2974.201Q. 1907 390209609. 22704 26981

TabH. 8r e uksacglaefschret eroskedasticity

Vari dbltwed:ques_el cs Vari dbltvwed:tues_fuel sp

chi2(=1) 100.01lchi 2(=1) 107. 0"
Prebh?2 0. 0000Prebh+2 0. 000
Vari dbltwed:diess el cp Vari dbltwwed.dufess _fuel sp

chi 2(=1) 11.88 chi 2(=1) 35.90
Prebhi&?2 0. 0006 Prebhe?2 0. 000
Vari dbltwed:dufess gasspVari dbltvied:dufes s

chi2(=1) 81.85 chi 2(=1) 134. 9"
Prebh&?2 0. 0000Prebh+2 0. 000
Vari dbltwed:dufess _gaspr

chi 2(=1) 58. 74

Prebhi&?2 0.0000

AppencdRes dlrtcddn dePedMo tl el
RegreResoht s

Tab3@.eRegr eRes bintOmd eRreodido d e |

(1) (2) (3) (4) (5) (6) (7)
VARI ABLES pss_elpgss_elpps_gapsye_gapsspsr_f upd s pf ueplspsr_r ng

_rng _rng _rng _rng _rng _rng \

[
ur ban 0. 735*®*252*41* 466*0*750*0-.*822*0F.*475*%1*145***
(0.108) (0.088€f)0.143)0.09740.136)0.0939p.133)
division_cbde42*** 08950.932*6*611*1**237*0x*537*x*x298*x**
bar
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00.247)
D* 432+

183)
*033* % *

00.219
*439%
17700.
023*2*

231
8§38*

21200.

2340.
¥*790*22.*398*1.*

212(00.17000.2120)0.
34%0 *

19000.

0137-0.
1
334

0.193)0.
0. 203*-0.
0.170)0.
*814% ¥

c é0d & _4r9 *I*.

di vi si on

ctg
di vi si on

my m

di vi si on

aj
di vi si on
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(0.0490) (0.0416P.051(00. 046(5). 062(60. 04200. 0497
/cut 1 1.533*1*490*8*% 118*1*235*%4*016*0*863*1.238%**
(0.524) (0.425Y0.58500. 462()0.585)0. 41800. 610)
/cut 2 1.865*1*333**0.7821.853*1*474%2% 344*3*311**+*
(0.526) (0.428Y0.57900.468)0.5770)0. 41800.628)

Observationlss, 000 1,000 1,000 1,000 1,000 1,000 1,000
RobSsanadnmrigrasr ent heses
**3<0.*0pl<0.*9p80. 1

Mar giEddlect s

TableG.2: Marginal Effectsiromthe OrderedProbit Model (Scenario:Supplyof Electricity)

Variabl es Prédlpss _edlc)s Prolpss_ed2c)s Pr dlpss _exd3c)s _
MgEf f .(®al . ) MgEf f .(®al . ) MgEf f .(®al .)
ur ban -0.13 0.00 0.06 0.00 0.07 0.00
division_code_-0.18 0.00 0.09 0.00 0.09 0.00
division_code_-0.14 0.00 0.07 0.00 0.07 0.00
division_code_-0.19 0.00 0.09 0.00 0.10 0.00O0
division_code_-0.11 0.00 0.06 0.00 0.06 0.00
division_code_0.08 0.01 -0.04 0.01 -0.04 0.01
division_code_-0.30 0.00 0.15 0.00 0.15 0.00
division_code_-0.15 0.00 0.08 0.00 0.08 0.00
a_>5 0.06 0.2 -0.03 0.2 -0.03 0.2
a_=6 0.001 0.054 0.001 0.06 0.001 0.053
a_7 0.002 0.25 0.001 0.25 0.001 0.252
a_38 0.00 0.92 0.00 0.92 0.00 0.92
a_»9 0.01 0.514 0.00 0.55 0.00 ©O0.514
a_10_seryv 0.014 0.06 -0.02 0.07 -0.02 0.06
a_10_ind 0.01 0.9 0.002 0.9 0.002 0.87
a_11_ 25k 0.08 0.221 -0.04 0.225 -0.04 0.223
a_11_40k 0.014 0.531 -0.02 0.532 -0.02 0.532
a_11_80k 0.11 0.129 -0.05 0.132 -0.05 0.134
a_11_a80k 0.16 0.114 -0.08 0.114 -0.08 0.114
a_12 -0.05 0.02 0.02 0.03 0.02 0.023
e_1 0.03 0.00 -0.01 0.00 -0.02 0.00
e_2 0.01 0.20 -0.01 0.20 -0.01 0.20
e_3 0.00 0.98 0.00 0.98 0.00 0.98
e_4 -0.01 0.36 0.00 0. 36 0.00 O0.37
e_>5 -0.05 0.00 0.02 0.00 0.02 0.00
e_6 -0.02 0.00 0.01 0.00 0.01 0.00
e_7 -0.02 0.01 0.01 0.02 0.01 0.01
e_8 0.04 0.00 -0.02 0.00 -0.02 0.00
e_9 0.02 0.05 -0.01 0.05 0.01 0.05
Tabd.eMar gEh&atrco 8O deRreoddo de$c e nParriocBe: ect ri city) ‘
Vari abl es Prdlpss _eFlc)p Prrnidpss _eFX)p Prrngdp ss _eFX)p_rng
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MgEf f .(®al . ) MgEff .(®al .) MgEf f .(®al .

)

ur ban -0.0390.004 -0.0050.192 0.044 0.004
di vision_code_-0.0140.513 -0.0020.463 0.016 0.503
di vision_code_0.0020.895 0.0000.900 -0.0030.896
di vision_code_-0.0820.007 -0.0100.185 0.092 0.006
di vision_code_0.0310.095 0.004 0.329 -0.0350.107
di vision_code_0.162 0.000 0.0200.170 -0.1820.000
di vision_code_-0.1260.000 -0.0160.132 0.1410.000
di vision_code_0.027 0.315 0.003 0.460 -0.0300.325
a_>5 0.0640.080 0.0080.257 -0.0720.080
a_=®6 0.0010.169 0.0000.301 -0.0010.167
a_7 0.0010.608 0.0000.618 -0.0010.607
a_38 -0.0060.195 -0.0010.324 0.007 0.194
a_»9 0.007 0.405 0.0010.469 -0.0070.405
a_1l0_ser 0.046 0.009 0.006 0.185 -0.0510.008
a_10_ind -0.0180.479 -0.0020.534 0.021 0.481
a_11 25k -0.0250.615 -0.0030.634 0.028 0.615
a_11_40k -0.0340.493 -0.0040.535 0.0380.494
a_11_80k -0.0080.886 -0.0010.887 0.009 0.886
a_11_a80k -0.0860.484 -0.0110.539 0.096 0.486
a_12 -0.0110.455 -0.0010.487 0.013 0.452
e_1 0.012 0.048 0.0020.179 -0.0140.041
e_2 -0.0210.004 -0.0030.205 0.023 0.005
e_3 -0.0130.061 -0.0020.232 0.014 0.059
e_4 -0.0280.001 -0.0030.175 0.031 0.001
e_>5 0.0020.763 0.0000.763 -0.0020.763
e_=©6 0.022 0.001 0.0030.207 -0.0250.002
e_7 -0.0170.018 -0.0020.166 0.019 0.014
e_8 0.016 0.014 0.0020.190 -0.0180.013
e_9 0.024 0.000 0.0030.138 -0.0270.000

TableG.4: Marginal Effectsfromthe OrderedProbit Model (Scenario:Supplyof Gas)

Vari abl es

Prdlpss_geaddpPré¢lpss_gaypPridlpss_ga83p

MgETff.(®al .)

MgEff.(®al.) MgEfTf .(®al .)

ur ban -0.2390.000 0.142 0.000 0.098 0.000
di vision_code¢0.1520.000 0.090 0.000 0.062 0.000
di vision_code¢0.0640.006 0.038 0.010 0.026 0.004
division_cod«®.018 0.566 -0.0110.566 -0.0070.569
division_cod«©.002 0.948 -0.0010.948 -0.0010.948
division_cod«. 133 0.000 -0.0790.000 -0.0540.000
di vision_code¢0.2180.000 0.129 0.000 0.089 0.000
division_code¢0. 1000.005 0.059 0.007 0.041 0.007
a_>5 0.101 0.001 -0.0600.001 -0.0410.001
a_=©6 0.002 0.017 -0.0010.021 -0.0010.018
a_7 0.006 0.001 -0.0040.002 -0.0030.002
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a_38 0.007 0.231 -0.0040.232 -0.0030.235
a_»9 -0.0030.776 0.002 0.776 0.001 0.776
a_10_serv 0.054 0.007 -0.0320.009 -0.0220.0009
a_10_ind -0.0420.239 0.025 0.241 0.017 0.244
a_11_25k 0.118 0.084 -0.0700.086 -0.0480.0090
a_11_ 40k 0.079 0.260 -0.0470.261 -0.0320.266
a_11_80k 0.081 0.288 -0.0480.290 -0.0330.289
a_11_a80k 0.2310.022 -0.1370.022 -0.0940.029
a_12 -0.0290.131 0.017 0.140 0.012 0.127
e 1 0.030 0.002 -0.0180.003 -0.0120.002
e_2 0.004 0.630 -0.0030.632 -0.0020.628
e_3 0.008 0.402 -0.0050.400 -0.0030.407
e_4 0.012 0.200 -0.0070.206 -0.0050.197
e_5 -0.0240.004 0.014 0.005 0.010 0.006
e_6 -0.0290.000 0.017 0.001 0.012 0.000
e _7 -0.0300.001 0.018 0.001 0.012 0.001
e_38 0.0050.523 -0.0030.523 -0.0020.523
e_9 0.036 0.000 -0.0220.000 -0.0150.000
TableG.5: Marginal Effectsfrom the OrderedProbit Model (Scenario:Price of Gas)

Variabl es Prolpss_geadprPrdlpss_gaprPrdlpss_ga8pr

MgEf f. (®al . MgEff. (®al . )MgEff. (®al .)

ur ban -0.11440.0000.00990.2820.1044w. 000
division_co-0.09310.0020.00810.3230.08500.001
division_co0.00277.880-0.00020.875 -0.00250.3881
division_co-0.06270.0520.00540.3440.0573.0.051
division_co0.0357(0.117-0.00310.342-0.03260.123
division_co0.1669t.000-0.01450.262 -0.15240.000
division_co-0.12050.0000.01040.3030.1100¢.000
division_co-0.01220.6540.00100.7030.0111¢.651
a_>5 0.059510.148-0.00510.383 -0.05430.148
a_=©o 0.00050.420-0.00000.537 -0.00040. 416
a_7 -0.00030.8242.60% 0.8270.00020.825
a_3=8 -0.00080.8597.80% 0.8610.0008:0.859
a_»9 -0.00100.9038. 9%FE O0.904 0.00090.903
a_10_serv 0.046200.014-0.00400.320-0.04210.014
a_10_ind -0.00770.7720.00060.7760.007120.773
a_11_25k 0.02682.624-0.00230.650-0.02440.625
a_11_40k 0.0060¢.913-0.00050.914 0.00550.9183
a_11_80k 0.0641¢0.280-0.00550.435-0.05860.281
a_11_a80k 0.1078¢0.201-0.00930.392 -0.09850.204
a_12 -0.02800.0780.00240.361 0.025510.076‘
e_1 0.0133¢€.047-0.00110.357 -0.01220. 043l
e_2 -0.01130.1030.00090.3170.01030.112
e_3 0.000670.921-5.8®% 0.921 -0.00060.921
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e_4 0.012010.150-0.00100.381-0.01090.151
e_5 -0.02760.0000.00240.2800.025210.000
e_6 -0.00880.2050.0007t0.4270.0080!0.201
e_ 7 -0.03210.0000.0027%0.3110.02930.000
e_8 0.0095¢0.151-0.00080.384 -0.00870.151
e_9 0.02232.895-0.00190.323-0.02030.001
TableG.6: Marginal Effectsfrom the OrderedProbit Model (Scenario:Supplyof Fuel Oil)
Variabl es Prdpss _ fu=ll)sPrdlpss_f u=x2l)sPr¢lpss_f u=dl)s
MgEf f . (®al .) MgEff . (®al . ) MgEff . (®al .)
ur ban -0.113 0.000 0.095 0.000 O0.018 0.001
division_code¢0.1700.000 0.142 0.000 0.027 0.007
division_code¢0.1690.000 0.141 0.000 0.027 0.000O0
division_cod«+0.0520.105 0.043 0.104 0.008 0.140
division_code¢0.1150.009 0.096 0.000 0.019 0.000
division_cod«. 161 0.000 -0.1350.000 -0.0260.000
division_code¢0.3290.000 0.276 0.000 0.053 0.005
division_code¢«0.1370.000 0.115 0.000 0.022 0.005
a_>5 0.041 0.364 -0.0350.369 -0.0070.349
a_=6 0.003 0.000 -0.0030.000 -0.0010.002
a_7 0.005 0.005 -0.0040.005 -0.0010.026
a_38 0.002 0.803 -0.0010.803 0.000 0.803
a_»9 -0.0140.147 0.011 0.148 0.002 0.167
a_10_ser 0.119 0.000 -0.1000.000 -0.0190.0083
a_10_ind 0.047 0.253 -0.0400.255 -0.0080.2614
a_11_25k 0.086 0.073 -0.0720.078 -0.0140.074
a_11_40k 0.030 0.529 -0.0250.531 -0.0050.525
a_11_80k 0.077 0.137 -0.0640.143 -0.0120.132
a_11_a80k -0.0400.709 0.034 0.709 0.007 0.712
a_12 -0.1250.000 O0.1205 0.000 O0.020 0.000O
e_1 0.058 0.000 -0.0480.000 -0.0090.002
e_2 0.028 0.001 -0.0230.001 -0.0040.007
e_3 0.000 0.971 0.000 0.971 0.000 0.971
e_4 -0.0070.386 0.006 0.384 0.001 0.408
e_5 -0.0140.092 0.012 0.092 0.002 0.123
e_6 -0.0570.000 0.048 0.000 0.009 0.000
e_7 -0.0410.000 0.035 0.000 0.007 0.001
e_8 0.022 0.007 -0.0180.006 -0.0040.032
e_9 0.037 0.000 -0.0310.000 -0.0060.001
Tab3@.eMar gEh&akco B dePreoddo de$c e nParriocleen ©1I | ) —
Vari abl es PrQIpss_fu:dl)prPrt()lp)ss_fu:él)pPrle)ss_fu:é‘ﬁl)pr
MgEf f . (®al .) MgEff . (®al . )MgEff. (®al .)
ur ban -0.08940 0.040050 0.04930
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di vision_co«+0.10110.004 0.045300.0080.05580.003
division_co¢0.1269.0 0. 056840 0.07000
di vision_cow+0.19300 0. 086430 0.10650
division_co0o¢0.08260.001 0.037010.0040.04560.001
di vision_co®. 177710 -0.0795¢%0 -0. 09810
division_co¢0.19270 0.086310 0.106140
di vision_co«+0.07660.039 0.034320.0490.04230.037
a_>5 0.078700.063 -0.03520.067-0.04340.065
a_=6 0.001550.059 -0.00060.067-0.000¢0.059
a_7 -0.00200.248 0.000930.2440.00110. 256
a_38 0.0020€0. 750 -0.00090.751-0.001120. 750
a_»9 -0.00140.887 0.000620.8870.00070. 887
a_10_ser 0.071220.001 -0.03180.002-0.039%0.001
a_10_ind 0.0407€0.198 -0.0182!0.204-0.022¢Et0.198
a_11_25k 0.005600.920 -0.0025M0.920-0.003C.920
a_11_40k -0.02280.685 0.010220.6850.01260. 686
a_11_80k 0.069160. 249 -0.03090.253-0.03810. 250
a_11_a80k 0.100550.277 -0.0450/0.280-0.055¢Et0. 278
a_12 -0.12960.000 0.058030.0000.07150.000
e_1 0.012510. 132 0.0056M0.144-0.006¢0. 127
e_2 0.007930.380 -0.0035!0.386-0.004520.377
e_3 0.011870.165 -0.00530.169-0.006t0.2014
e_4 0.004180.689 -0.001810.689-0.002%0.689
e_5 -0.03730 0.016710 0.02060
e_6 -0.02700.003 0.012110.0050.01490.002
e _ 7 -0.03750 0.016820 0.02070
e_8 0.018370.017 -0.00820.021-0.01010.018
e_9 0.022830.005 -0.01020.009-0.012¢€0.005
Tab3.e¥ar g Eh &fercotimer d ePrreoddo d € IS e nCavrei r®d: Ir leesvse | )
Vari ables Pré¢lpss=1r)ng Pr¢lpss=2r)ng Pr¢lpss=3r)ng
MgEf f. (®al .) MgEf f . (®al .) MgEff . (®al .)
ur ban -0.149 0.000 0.088 0.000 O0.062 0.000
division_c-0.169 0.000 0.099 0.000 O0.070 0.000O
division_c-0.1220 0.000 0.071 0.000 O0.050 0.000O
division_c-0.214 0.000 0.125 0.000 O0.088 0.000
division_c-0.056 0.026 0.033 0.026 0.023 0.033
division_c0.149 0.000 -0.088 0.000 -0.062 0.000
division_c-0.265 0.000 0.156 0.000 O0.110 0.000O
division_c-0.1209 0.001 0.064 0.001 O0.045 0.002
a_>5 0.052 0.178 -0.0310.179 -0.022 0.182
a_=6 0.001 0.190 -0.001 0.200 0.000O 0.18‘37
a_7 0.000 0.899 0.000 0.899 0.000 0. 8099
a_38 -0.003 0.656 0.002 0.656 0.001 0.656
a_»9 0.003 0.710 -0.002 0.7009 -0.001 0.710
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a_10_serv 0.057 0.001 -0.0340.003 -0.0240.0012
a_10_ind 0.014 0.585 -0.008 0.587 -0.006 0.583
a_11_25k 0.022 0.682 -0.013 0.682 -0.009 0.683
a_11_40k 0.001 0.982 -0.0010.982 -0.0010.982
a_11_80k 0.050 0.387 -0.029 0.387 -0.0200.391
a_11_a80k 0.120 0.196 -0.0710.1297 -0.050 0.202
a_12 -0.041 0.017 0.024 0.020 0.017 0.018
e_1 0.030 0.000 -0.018 0.000 0.012 0.000
e_2 0.006 0.399 -0.004 0. 4083 0.003 0.396
e_3 0.007 0.304 -0.0040.304 -0.0030.308
e_4 0.000 0.987 0.000 0.987 0.000 O0.987
e_>5 -0.049 0.000 0.029 0.000 O0.020 0.000O0
e_6 -0.015 0.013 0.009 0.017 0.006 0.014
e_7 -0.044 0.000 0.026 0.000 O0.018 0.000O0
e_38 0.015 0.022 -0.009 0.025 0.006 0.023
e_9 0.034 0.000 -0. 020 0.000 0.014 0.000
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AppenAdi x
TabA.elictounwiri deo h a mmdrene wvanlelpaggy an t 8 mu Ir atde0d0

taonozl
Sl CountryPatenSl .Country Paten$l. Country Pat ent
1 Al geri a 8 28 Greece 875 55 Panama 14
2 Argentinar 7429 Guatemal a62 56 Peru 535
3 Australl@a9880 Honduras 13 57 Philippine®999
4 Austria478031 HonkKgong 155258 Pol and 5625
5 Bel arus 1 32 Hungary 127359 Portugal 3239
6 Bel gium 48233 I cel and 42 60 Romani a 901
7 Brazil 125784 I ndi a 120561 Russi a 13123
8 Bul gari a29335 Indonesia 6 62 SaMarino 4 4
9 Canada 195786 I reland 169 63 SauAdriabi a 241
10 Chil e 209637 | srael 308264 Serbia 415
11 China 4404038 Italy 373065 Singapore 2627
12 Col ombi a59939 Japan 9868166 Sl ovaki a 395
13 CosRiaca 16640 Jordan 58 67 Somali a 3867
14 Croatia 96041 Kazakhstan6 68 SouAfhrica 3867
15 Cuba 16442 KorRap. 8393%B9 Spain 15154
16 Cyprus 54943 Latvi a 128 70 Sweden 983
17 Czechial04544 Lithuaniadd46 71 Switzerlan@&71
18 Denmar k 847645 Luxembourh04 72 Tai wan 21406
19 Do mi ni ©aNe 46 Malaysia 984 73  Tajikistan 4
Republic
20 Ecuador 19447 Mexico 602474 Tuni si a 531
21 Egypt 23548 Mol dova 302 75 Turkey 950
22 EISal vador0 49 Montenegrd®&6 76 Ukraine 2534
23 Estonia 74 50 Morocco 151977 Uni KedgdonB984
24 Finland 91551 Netherl aln®6678 USA 13592
25 France 805252 Neweal an@53979 Uruguay 232
26 Georgia 10653 Nicaraguab0 80 Vietnam 2
27 Ger many392654 Norway 1731
S o urAad boalsc ub aadodricbhdea f a uin@uWo ril Rlat a
Appendix B: Details of Data Description
Vari ablDescription Uni t Source
Bil atenThiempodoahase¢mkentt lorei rfr @or muS D | T-Cr a d ¢
i mport |[des piotnei mi t @fimi o datAa.t hoThousaMapl TC
vol ume pbettleamvinmdat(a&ar & Gr e go 2022)

201@mi)rrdahassev éi anli t iad d epan &
aptturaedeet weeme pocbun g rhiu
accumatpeleys d mtAfrag ctarna ¢
i tiiom=allidieyeeeans shbham@ime o
ter oei gfgrmod$s r damad $ o v e
ostandwrad seixmpgonmatCs Fa s
c Iturdainnsgp @ nitl rmd U r@amndamg )o
OB agiex c ltuhda smegE Nt h et
rymiumgdre poc o u mye-h g 8 a
pltempesmp arriesgountsa,il 1 ig
erpofet apMamk &vwBiacrza A 2 (

hche&pakgRddr2 4) .
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s ourodkd = c t( rei.edi.etcytf r ikani oteyn ¢
ienhyaif ma&imb elrh)e.r eOWI rDe ,
r eloiremsbas$ hper i smaorupwelkeect r
dawhenewavaif eabi eeonu ratnrdy
veamduppl emedhbadcdivhen
E mb edra'itsmoatv ai ( Ribti Redhd a&d o,
Ros2024) .
S h aorfe Re ne warbd eeg § 0o mpea sescetsr i ci tPer cenOuWor | d
el ectripr odufcrtéinodhr o moweinrnhbdi,o masjot ot alff Dat a
from anwlasdeqgt heawaantdi dablrTcheesiel ect r|( Ri t ch
renewallaf or e memetti hoondeotll notgeyr ¢ h a n g Ros a&d o
ener gy usiEmgenElout Ifiomeadsuring Roser,
sour cegel ectgrineirftaryoimme veantelsa y r g Renewa
i appltibdhdasaswe( Ri tRdAOs a&d o, Energy,
Ros2024) . 2024)
YeacbynT hreenewalelpg lyd atyadbhaweh s |Year | yl nt ern
otdomestf ol | dwiosaeglc tPorws:eanwt i | i t hummdrEner gy
anrmdati oel ectamide@a ¢ yermdwgoem,er at if enewa/Agency
| evel econwimgenud eadttaran b pamihmgner gy|( | 2,2 4
renewalcoolbiunig,dindgfstmiyo, c easnsdi ngpol i ci
energy transf amomdambiheadmdowke&l s
policy covehfe!| | o wic hg oS oolgai/seos!:a r
Wi ned ,e c tgreineiraanjgdio onb ihe a d d
p o wteeg ¢ h n ohl yodgri oepse, w € t puudni pneg
hydso)tarerhmealteranispomnol
geot helreanat{ d iEX0, 2 4) .
Re &DP |Gr oBsosme Pt b d \GD®PH ur ¢ hprsieasqu S D WD I( Wo r
c al c wmlsahtea chit hger ovsasl audedied | B a nX0, 24
r esipdreondtu chéhees on @pmy,ayr od \
t axaensghi nasyubsindites!| ud &
v al afe h[:erodl]'mtelsa.taaeexpreisng
cons2@uhk Slol Ivartslg | fl iag d ro
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gover améattri eegeuinigaatadrriuy e,
| aavpndono ol r upali loavnien g
me t h o deontpol glyy ehel. iaSy er aged
aggrgoateinm@mdic®a MAOCS 20 2 4
wes i mptlhiehditcenta 0 e rsecgfaoea
t hesddd mensenohkepyresehnsed
per cemmilplreo an d a nacnddd o a d
assescafmewndr nance.
C Q Ann COemi ssiepn e teoretenl ssi Mi | | i oOQuWor | o
Emi ssi ;otarbdooaXiChOpoayeax,cl|l adhiosg onnesji DPat a
a nRier f r & m-o dceh a N\per etalpeecrapi t a ( Ri t& h
CapC®a ver it dvea r ibaybd remat hGd@ n g RosE@O,
Emi ssi demi swiiphhp ul QWli Dasso u ranends emi ssi
CQemi sdiab ma i oBat FPomwmj e 2024)
ltmeasbyded tioomecsapi t a.
Gr os s T hreu mime&rh i lednrreoniplreidmar y % UNESCO
Enrol |l neduc etxipoma,®sp edc eonftt hheg & a | | nstfiotr
Ratiino populoatthoeb hipc i aslecrhy @ ¢ , St at i s
Pri mar ye nc o mpcahsi sl edbr neyrgger o(UPNE S C(Q a n@WI D
Educatil nstficBruaei2deud s, (UNESC
I nstfiotr
St ati s
2024)
El ectriTheahasesourfoaedmWoril@at a KwHper OuWor | ¢
gener at( OWI Whippkrhi mprotgeasesmabjicapitai Dat a
frédmssior i gioruaWheesnv ai dabbas peci ( OWI D,
fueles couratnydgapr i maoutfgedmber ; 2024)
person ot herivissepl ewnethd tead i e
Eneft gg twhtelited edra'tdma c ki ng
Aver agegl havermageod/re @orfsorendabcasgilYear s [OuWor | o
y e aorf s st at me & Bianadei ¢ ditted ynegborf s i batnad
schoolischoohamduwlvte haegeel % a s UNDP
receiThiesiclaufdl@rsontst r uct ur ¢ ( UNDP;
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schoolbiend¢gidarcgtuitoasitnc | u
i nf oasnadlif r €l cetaerdnxipnegr i enc
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AppentdRxbustress
TabC.eRegrersas ineé s e wanbelgeg n e rpactciapa niamp-GbBvei ght ed

patiemde x

Depenvaenith bdyfe ecra priga e eantelgegger at i on
VARI ABLES (1) (2) (3) (4) (5) (6)

| mp-GD®vei ght 8d 001*0*.*121.10@.517*6*08730.009
patiemdext d.) (0.2000. 1®). 19Q0. 2030)0. 194)0. 194)

GDRP ¢ St d. ) 0.861*0*.*362*0* 004
(0.067) (0.066()0. 067)
Popul(a3tido.n) 0. 859*0*.*000879 424
(0.127) (0.123()1.845)
CQE mi s gicons 0. 066 *0*.*029 *0*.*0 33 * * *
(0.0009) (0.009)0.0009)
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1 Introduction

Global agricultural trade is crucial for the economic stability and growth of developing countries. These nations have
increasingly relied on international trade to obtain essential goods, benefiting both from the income it generates and
the stabilizing effect on their economies [Kummu et al., 2020]. This strategic emphasis on agriculture is partly due to
the effectiveness of agricultural exports in driving economic growth, often more significantly than the expansion of
domestic market demand [Aksoy and Beghin, 2005]. As of 2014, the global agricultural trade was valued at
approximately one trillion dollars and has been growing steadily at about 3.6 percent per year over the last two
decades [Beckman et al., 2017].

However, this vital economic pillar is under significant threat from climate change, which poses numerous chal- lenges
to food systems worldwide. Climate change impacts agricultural trade directly through effects on crop produc- tion, as
temperature changes affect the length of growing seasons and thus significantly alter crop yields [Gregory et al.]. As
a result, developing countries face heightened risks of economic instability and food insecurity [Dasgupta and
Robinson, 2022], a condition defined by the Food and Agriculture Organization (FAO) as a lack of regular ac- cess
to enough safe and nutritious food for normal growth and development and an active and healthy life [Food and
Agriculture Organization of the United Nations, 2023].

The increasing effects of climate change are felt not just by developing countries but also by developed ones, making
this a global threat. This necessitates a critical analysis of the trade dynamics between major trading coun- tries for
essential crops. This study specifically focuses on some of the most traded and indispensable crops, such as wheat,
beans, and potatoes. The strength of tnlagrisuburactrade will largely determine tees resilience
in the face of climate change. The network model, with its inherent architecture, allows us to look closer at the
dynamics of such trade ties and corresponding resilience under climate threats. With these ever- evolving
connections, it becomes crucial to employ predictive data analysis to better understand future trends in agricultural
outputs and trade dynamics. This method allows for proactive planning, shifting away from merely re- active
responses to changes. Effective prediction models can help create strategies that could have the potential to
strengthen the agricultural trade network and reduce the risk of food insecurity globally.

2 Literature Review

Existing literature has already demonstrated the usefulness of sophisticated modeling techniques such as Agent
Based Modeling (ABM) and Complex Network Analysis (CNA) in dissecting the changes in agricultural trade and its
susceptibility to various stressors. ABM, for instance, has proven effective in simulating the decisions and behaviors of
individual agents, such as farmers, under diverse s ¢ e n a this affers information about behavioral adaptations in
response to external pressures [Namany et al., 2020]. Similarly, CNA has been utilized to look at both the stream flow
and the strength of agri-food exchange systems against shocks, explaining the structural vulnerabilities within global
food trade systems [Gu t | @foyaetal., 2020].

Yet, current research in agricultural production forecasting reveals a significant lack of models that specifically focus
on temperature changes, a major effect of climate change, and their global impacts on crop yields. Most studies are
region-specific and do not address the broader global context needed for comprehensive analysis. For example,
research by [Adhikari et al., 2015] specifically addresses predictions of crop yields in Africa. This focus on localized
studies, while valuable, limits the understanding required to formulate global agricultural strategies and policies.

In contrast, this study takes a different approach by adopting a wider lens in relation to the impacts of temperature
changes on dif fer entltatsoaxpands theefacds franr regpnalytd géolbabssales, incorporating
historical data as well as predictive analysis to give a comprehensive outlook on agricultural trends over time. By
doing so, the study seeks to bridge the critical gaps left by prior research and aid in the crafting of effective agricultural
policies aimed at decreasing the impacts of climate change.
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3 Research Objective

The main aim of this study is to comprehensively assess how different major agricultural products respond to global
climate change. Given the rate of climate change, it is crucial to be able to understand the overall effects of climate
variability on specific staple crops and their trade dynamics. Specifically, the global trade patterns of crops critical for
food security and highly sensitive to climatic conditions are considered, including beans (dry), wheat, and potatoes.

A Beans (dry): Beans are a vital source of protein, particularly in developing countries. The cultivation of beans is
greatly affected by specific temperature and moisture conditions. Their susceptibility to drought and excessive
rainfall can drastically affect global trade flows.

A Wheat: Essential for global food security, wheat is primarily vulnerable to heat stress during key growth phases.
Temperature fluctuations and water scarcity can lead to reduced yields, which can impactthe c r o g@vailability.

A Potatoes: Potatoes are a major staple diet worldwide and require precise climate conditions for growth. They
are affected by heat stress and water shortages, which can lead to decreased quality and yields.

Firstly, the study aims to unveil the recent trends (2022) in the trading dynamics of essential crops. The key nodes in this
year are identified in each agricultural trade network focusing specifically on their exports and imports. By utilizing
the Louvain Community Detection Algorithm on the key nodes, the research aims to highlight the strongest
communities within these networks as well as the immediate and long-term effects of climate fluctuations on global
agricultural trade. Secondly, the study has developed specialized visualizations that portray centrality measures
across different countries for specific crops from the past 37 years. These visualizations mark peak values to clarify
long-term trade dynamics and illustrate the considerable differences in trade impacts among crops and within the
same country. Thirdly, to aid policymakers and economists in strategic planning for future events, the research will
predict agricultural trade volumes for the crops from 2022 to 2040. This is achieved by testing various forecasting
models such as Auto ARIMA, Linear Regression, Polynomial Regression, and Gaussian Processes. This approach
provides a spectrum of perspectives on future trade dynamics and helps determine the most comprehensive fore-
casting model by comparing their effectiveness side by side. Furthermore, using the most well-rounded model, the
study makes a comparative analysis of the trade quantities from past data (2006) and projected future data (2038),
framed as sixteen-year trend markers before and after 2022. By applying community detection methods to both
datasets, the research will assess how trade communities are restructuring in response to changing climate con-
ditions. Finally, the study will outline strategic interventions aimed at bolstering resilience within global agricultural
trade networks in response to climate change. These strategies will focus on key areas such as enhancing coop-
erative trade practices, developing regional hubs for agricultural innovation, and strengthening key trade nodes to
improve overall network stability. By leveraging mutual support between nations and integrating advanced agricul-
tural technologies, the research intends to facilitate responses to environmental challenges and enhance global food
security.

4 Methodology

4.1 FAO Data Filtering

The specific data on global production and trade for the crops considered in this study were obtained from the Food

and Agriculture Organization of the United Nations (FAO) using their FAOSTAT platform. This source provided

comprehensive statistics crucial for understanding the overall landscape of agricultural trade [Food and Agriculture

Organization of the United Nations, 2024].

To ensure the effectiveness of the analysis of global agricultural trade for key crops of wheat, beans, and potatoes, this

data underwent a preprocessing routine tailored to the needs of this study. This included selectively filtering the

datasetto retainonlythosecrops and countries directly relevant to the stu
In terms of specific variables, the dataset initially contained a wide array of attributes. To streamline the analysis,

non-essential columns were removed, focusing on key attributes necessary for the research. The retained attributes
included the O6Reporter Countrybd, whose role as exporter or
Countryd, which is the corméaepdndienmnd eimmp dmieesr tcre ex pqr tteyrp.e,
differentiates between export and import quantities, and the 6 T r aQuantity ( t o nswndérdizes all trade

measurements to tons for uniformity.

4.2 Introduction to Network Analysis

Network analysis is a methodology in which the corresponding dataset is examined as the structure of a system
containing various nodes and edges. Although it is widely adopted in various subjects such as biology, physical
sciences, transportation, and social networks, it is a revered route for the analysis of trade data as well [Bhattacharya et
al., 2008]. In the context of this paper, each node in a network represents a country involved in the trade of agricultural
products of beans, wheat, or potatoes. The edges, or lines connecting these nodes, illustrate the trade connections
between these countries. The thickness of these edges is directly proportional to the trade volume,



serving as a visual indicator of the intensity of trade activities between any two connected countries. The employment of
a network model also provides the possibility to study clustering effects (such as community detection) and various other
statistical measures related to the dynamics and criticality of the constituent nodes and edges. A brief working
methodology of the employed network-based analysis is outlined below.

4.3 Louvain Algorithm

The Louvain algorithm is a widely used method for detecting communities in large networks and will be applied in
section 5.2 of our analysis. This algorithm is based on the optimization of the modularity score, which quantifies the
strength of division of a network into communities [Gupta, 2022]. Mathematically, modularity Q is defined as:
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Where:
A m =the sum of all edge weights in the network (if unweighted graph, the sum of edges)

A A; =weight of the edge between node i and node j; in an unweighted graph, this is 1 if there is an edge
between nodes i and j, and 0 otherwise.

Aki is the degree (total connections) of some node i.
Ali(c, ) =1if both node i & node | are in the same community, and 0 otherwise.

The algorithm begins by considering each node (country, in our case) as its own community. It then progressively
merges nodes into larger communities, aiming to maximize the overall modularity of the network. This process
continues iteratively until the modularity reaches its maximum value.

4.4 Centrality Measures

Degree centrality is defined as the number of connections a node has. For a node i, the degree centrality is given
by:

deqgii)

Cpli)
n—1

where deg(i)is the degree of the node i, and n is the total number of nodes in the network.
Closeness centrality measures the average length of the shortest path from a node to all other nodes in the network,
thus reflecting how close a node is to all other nodes. It is defined as:
s n—1
Celi) = g
>, dli, )

wh e d(i, j)is the distance between nodes i and j.

er
Betweenness centrality quantifies the number of times a node acts as a bridge along the shortest path between two
other nodes. It is expressed as:
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where (s is the total number of shortest paths from node sto node t and U« (i) is the number of those paths that pass
through node i.

4.5 Preview on Prediction Forecasting Models

Finally, to improve the s t u dagcbracy in predicting agricultural trade volumes, a detailed subsection on prediction
models has been added to the results section of the paper. This addition is critical given the complexity of the
database in the past 37 years, shaped by geopolitical, cultural, historical, and other factors. A single forecasting
model might not suffice due to different mathematical foundations and design purposes tailored to specific types of
data. Therefore, by evaluating multiple models based on their performance across 15 total test cases, we can discern
which are capable of capturing essential trends, such as obvious uptrends or downtrends, and which can adjust to
the abrupt changes dictated by external variables. Each model was ranked according to how effectively it managed to
handle the scenarios presented. In some instances, more than one model proved effective for a specific test case.
Detailed insights into the performance of each model, including the rationale behind the selection of the most suitable
model, are elaborated in section 5.4.
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5 Results

5.1 CurrentKey Trading Countries and Crop Networks

It is first imperative to study the current trend in the chosen trade commodities. We chose 2022 because it provides
the most recent and complete data set available from FAO.

Using various data sources, the major countries involved in the trade network in 2022 were identified for beans,
potatoes, and wheat:

A Potatoes and Wheat: Trade data detailing the major countries involved in the trade networks of potatoes and
wheat was sourced from [The Observatory of Economic Complexity, 2024] This data helped in mapping out
the flow of these commodities between significant trading countries.

A Dry Beans: Information on the major countries within the dry beans trade network was collected from several
sources to ensure a robust analysis. These included [Tridge, 2024], which provides information on the global
export ma r k eAtlas, 2024], which reports the top producingc o u n t r i[ladexBoxa2028], which analyzes
the best import markets.

The respective networks are also mapped for the major countries trading beans, potatoes, and wheat in Figures 1-
3, respectively, to facilitate a clearer understanding of their trade dynamics. Country names were abbreviated using
acronyms, making it easier to trace and comprehend the networks. These acronyms are consistently used throughout
this paper, and a complete list of these abbreviations is included in Appendix B for reference.

Table 1-3 presents the reporter and partner countries within the bean, potato, and wheat trade networks as identified
from the analysis.

Type Countries

Reporter  |Australia (AU), Brazil (BR), Canada (CA), Germany (DE), Malaysia (MY), Mexico (MX), Myanmar
(MM), Netherlands (NL), Poland (PL), South Africa (ZA), United States (US)

Partner China (CN), India (IN), Japan (JP), Kenya (KE), Mexico (MX), Pakistan (PK), United Republic of
[Tanzania (TZ), Uganda (UG)

Table 1: Bean Trade Network Countries

—pm

9,/

Figure 1: Beans Network Model



Type

Countries

Reporter  [Belgium (BE), Canada (CA), China (CN), Egypt (EG), France (FR), Germany (DE), India (IN), Israel
(IL), Netherlands (NL), Pakistan (PK), Spain (ES), United Kingdom (UK), United States (US)
Partner Algeria (DZ), Belgium (BE), Canada (CA), Egypt (EG), France (FR), Germany (DE), Greece (GR),

Italy (IT), Mexico (MX), Netherlands (NL), Portugal (PT), Russia (RU), Spain (ES), United States (US),
Vietnam (VN)

Table 2: Potato Trade Network Countries
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Figure 2: Potato Network Model
Type Countries
Reporter  |Argentina (AR), Australia (AU), Bulgaria (BG), Canada (CA), Czechia (CZ), France (FR), Germany
(DE), India (IN), Kazakhstan (KZ), Latvia (LV), Lithuania (LT), Poland (PL), Romania (RO), Russia
(RU), Ukraine (UA), United States (US)
Partner )Algeria (DZ), Bangladesh (BD), Belgium (BE), Brazil (BR), China (CN), Colombia (CO), Egypt (EG),

Ethiopia (ET), Germany (DE), Indonesia (ID), Italy (IT), Japan (JP), Mexico (MX), Morocco (MA),
Netherlands (NL), Nigeria (NG), Pakistan (PK), Philippines (PH), South Korea (KR), Spain (ES),
Turkey (TR), Uzbekistan (UZ), Vietham (VN), Yemen (YE)

Table 3: Wheat Trade Network Countries




Figure 3: Wheat Network Model

5.2 Identification of Current Community Trends

The next key aspect of this analysis is to discern the presence of communities and clusters within the global trade
patterns. While the trade network may appear to be extensively interconnected among numerous countries at a
glance, a closer study will reveal distinct community formations, which will be helpful in understanding the dynamics of
international trade. The Louvain algorithm is applied to the main countries identified in section 5.1 This allows us to
identify the 6 s t r on@ramu n iwithin escld network, which are characterized by the most densely connected
groups of countries.

Crop Strongest Communities Modularity
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Table 4: Current Crop Trade Communities and Modularity

The community detection algorithm reveals the characteristics and distribution of communities within the network.

An in-depth examination of these communities, organized by crop type, is presented below.

Beans: The modularity score of 0.147572 for beans suggests that while there are denser links within the commu- nities,
the overall network maintains significant connections across different groups. This means a well-connected global
trade scenario for beans. The community groupings for beans likely represent regional trade blocs or common trade
r o u tcemshinations like Germany, China, India, and Australia hint at a mix of major producers and important
consumers in the network.

Potatoes: Potatoes have a modularity score of 0.344902, which shows a clearer community structure compared to
beans. This score reflects potato trade networks divided into well-defined groups, likely shaped by regional depen-
dencies or specific trade agreements. The presence of multiple European countries in one cluster highlights strong
intra-European connections, whereas North American countries grouped together point to regional preferences or
logistical advantages.



Wheat: Wheat shows a similarly high modularity score of 0.340461, highlighting strong community structures within
its trade network. This high value likely stems from geopolitical and agricultural influences shaping trade patterns.
With major global producers and consumers such as the United States, Canada, and China in large and diverse
groups, wheat maintains its role as a crucial global staple. These groups form a network of interconnected countries,
which is important for maintaining the stability of global food supplies.

These findings suggest that trade networks do not strictly align with intuitive expectations based on geography or
economic status (GDP). For instance, while some trade clusters can be explained by geographical proximity or
common agricultural practices, others seem to form based on trade policies, historical ties, and market demands,
which may not be immediately apparent from a purely economic or geographical analysis.

This complexity in trade relationships is the reason why such detailed studies become important. By dissecting the
current structure and dynamics of trade networks, we can gain insights that are not readily apparent through simple
economic or geographical models. With this approach in mind, an in-depth analysis of both historical data and future
projections will be made to further gain knowledge about these elaborate trading patterns.

5.3 Past Centrality Trends: A 37-Year Analysis

Before moving forward to the future trend, the exploration of past centrality trends is necessary, as these metrics
reveal how various nodes (countries) have evolved in terms of their influence and connectivity within the global trade
network. The last 37 years have witnessed significant changes due to the evolving nature of these trade networks.
Analyzing these shifts would be helpful in understanding the transformation in trade patterns and preparing for future
trends in wheat, beans, and potato trade networks.

The study has developed a specialized visualization that displays centrality measures for all countries concerning each
crop. This plot accentuates the highest centrality values within each period by marking these peaks with dots. This
visualization aids in quickly identifying which countries have consistently held the highest centrality for the crop over
the last 37 years. For clarity, only the top five countries for a specific centrality are shown in each plot.

The plots are organized by type of crop to illustrate the substantial fluctuations each country experiences over time
and how these vary significantly across different crops in the same country.

sy ¥op 5 Countries by Degree Centrality Over Years foe Potatoss Top 5 Countries by Degree Centrakty Over Years for Wheat

y Betweenness

(a) Beans Degree Centrality (b) Potato Degree Centrality (c) Wheat Degree Centrality

¥

(d) Beans Betweenness Centrality (e) Potato Betweenness Centrality (f) Wheat Betweenness Centrality

Figure 4: Centrality Measure Graphs for Beans, Potatoes, and Wheat

Mainly, the visualization reveals significant fluctuations for nearly every country over the past 37 years, under-
scoring the volatility inherent in these trade networks.
Beans:

1. Degree Centrality: Shows significant fluctuations among the top countries, indicating changes in their roles
as major trading hubs over the years. Notably, countries like India and China display sharp peaks at certain
intervals, showing their prominence in bean trade from time to time.

2. Betweenness Centrality: The variability in betweenness centrality across countries like China and the United
Kingdom highlights their role as intermittent but important connectors in the trade network, facilitating trade
flows between other countries.



Potatoes:

1. Degree Centrality: This centrality measure for potatoes is generally more stable compared tob e a rGsrmany
and Canada often appear as consistent central figures in the potato trade and have strong and steady trade
relationships.

2. Betweenness Centrality: Shows peaks and troughs, especially notable in countries like Germany, which some-
times acts as a significant bridge in the network, possibly during times of high demand or supply constraints.

Wheat:

1. Degree Centrality: Displays less variability than beans and potatoes, with countries like Canada and the United
States showing high centrality and reinforcing their positions as major wheat exporters.

2. Betweenness Centrality: Especially high for countries like Russia and the United States, which could point to
their roles in connecting various regions of the global wheat market.

Overall, the patterns observed, such as the stability shown by Germany and Canada in the potato market and the

extreme fluctuations seen in India and Chinads beakettrade,

5.4 Prediction of Future Data with Major Forecasting Models

By analyzing past trends, ités clear that many factors

networks. Therefore, to aid policymakers and economists in strategic planning for future events, the research will
predict agricultural trade volumes from 2022 to 2040 using various forecasting models: Auto ARIMA, Linear
Regression, Polynomial Regression, and Gaussian Processes are chosen for this purpose. Each model offers unique
strengths and assumptions about data trends, providing a range of perspectives on future trade dynamics. Due to
the lack of data points for some crops, it is reasonable to compare different forecasting models to choose the most
reliable one. By reviewing all four models side by side and evaluating them manually, the research will determine
which model would capture the trend in the most effective way.

For initial analysis, the research focused on three key country pairs to maintain consistency across all models and
provide meaningful comparisons:

A Beans: Brazil and India - Chosen because Brazil serves as a major exporter and India as a significant importer.
This pair helps to understand interactions between a major South American agricultural producer and a large
Asian consumer market.

A Potatoes: Netherlands and Belgium - These neighboring countries have deeply integrated trade systems in
the potato sector, thus making them a great case for studying intra-European market dynamics.

AWheat: USA and China - As two of the largest players in the global wheat market, this pairing gives insight into
how major geopolitical and economic policies such as tariffs and political relations can impact trade volumes.
Offers a challenging and informative dataset for analysis.

The representative graphs are shown in the next figures.

Beans: Brazil and India

(a) Auto ARIMA (b) Linear Regression

(c) Polynomial Regression (d) Gaussian Processes



Potatoes: Netherlands and Belgium

(a) Auto ARIMA (b) Linear Regression

(c) Polynomial Regression (d) Gaussian Processes

Wheat: USA and China

(a) Auto ARIMA (b) Linear Regression

(c) Polynomial Regression (d) Gaussian Processes

Figure 5: Forecasting Models Comparison

Building on the analysis of the three major country pairs above for beans, potatoes, and wheat, the research
expanded to include twelve additional top country pairs across all three crops. The details of these additional pairs
can be found in Appendix A. After evaluating all 15 country pairs, Linear Regression emerged as the well-rounded
forecasting model for this particular study. The effectiveness of each model was quantified based on how frequently it
was selected as the most dependable for predicting trade volumes across these diverse scenarios. The results were
as follows:

A Auto ARIMA: 29.72% accuracy rate. This model was particularly effective in scenarios where the data exhibited
strong seasonal patterns.

A Linear Regression: 40.54% accuracy rate. Its strength lies in its ability to model relationships directly and
effectively, which makes it the best fit for most of the trade scenarios examined.

A Polynomial Regression: 21.6% accuracy rate. This model performed well in situations where the relationship
between variables was non-linear.

A Gaussian Processes: 8% accuracy rate. It was often useful in capturing unpredictable trends due to its flexibility
in modeling uncertainties.



In this analysis, for the given dataset characteristics, Linear Regression stood out as the most effective forecasting
model overall, marked by a 40.54% accuracy rate. However, the choice of the model also can depend on the specific
trade context and the type of crop. For stable and steadily growing markets, simpler models such as Auto ARIMA
and Linear Regression can deliver reliable forecasts. However, for markets that are volatile, Polynomial and Gaussian
Processes offer better insights that can inform risk management and strategic planning. Decision-makers should
consider using a combination of these models to fully capture the outcomes relevant to their focus on specific situations.
In the next section, we will utilize Linear Regression as it best captures the trade pattern in most of our test cases.

5.5 Community Comparison of Past and Future Years Based on Global Temperature Changes

In section 5.2, the community structures within global agricultural trade networks have already been analyzed for the
year 2022, which is estimated to have a global surface temperature increase of 1.3 degrees Celsius. To advance our
understanding of the impact of climate change on these networks, we have selected additional years for comparison.
First, the year 2006, with a temperature increase of 0.65 degrees Celsius and half of what was observed in 2022,
serves as a historical benchmark. Moving forward, the year 2038 has been chosen for future projections, exactly 16
years after 2022, mirroring the 16-year interval from 2006 to 2022. This symmetrical selection aims to provide a
balanced view of how trade communities may evolve as global temperatures continue to rise. These intervals and
key years are represented by the green lines marked in Figure 6.

Our climate over the last 40 years

Annual mean CO; emissions (ppm, from Mauna Loa observatory) versus
global mean surface temperature anomaly (°C, NASA), 1979-2019

CO, ppm °C

0 2
420 y.

1979 1984 1989 1994 1999 2004 2009 2014 2019

Figure 6: I'llTustration of the gl obal mean surface temperatt
The blue line represents the steady increase in COz levels, while the red line represents the change in temperature
anomalies between years [Nicholls, 2019]

To effectively compare the past (2006) and the projected future (2038), we will employ the same method of community
detection used in analyzing the 2022 data. Trade quantities for 2006 will be taken from past FAO data, while projected
trade quantity data for 2038 will be taken from Linear Regression, the most context-appropriate model identified in
section 5.4. Both sets of data will be applied to identify the strongest communities in both years. This will allow us to
examine how trade communities are reorganizing themselves in response to changing climate conditions.
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Crop Strongest Communities Modularity
Beans { 6 N& © NoOR, Lo&Z, 06T, DAM YD E6OB RH & [LONPOK, 6|  0.3871
6 A U{6G JOPCOA{6 G UBN X0U GdK E 6 }
Potatoes { 6 FORPOD &J,K048 d 16 01 B S{66 NoLDHAD &,k B, @D ,E 6 0.3600
{ 6 UBN X06C A{6G VAN GOR, Wbdl ,& @ FB6C N 6 }
\Wheat { 6 ARG QoOB RPH § NA_ L6 P &C,Z200F, RROM AOD Z00P,L ¢ 0.4857
60 BBAd dB @R GD BHE,DA,OIVINOAAWBK,RO
6 C Nbdl, 0 GO}EAT IO B &J,SHOM X66N GoOR, HE § PKR U 6
61 81D RO,BEGUDBHKDHAIJAOL}
Table 5: Crop Trade Communities and Modularity for 2006
Crop Strongest Communities Modularity
Beans { 6 AABRD,BA &IB Ib ® K{66 TpZI0B, &1 )00N b &J,S 6| 0.0328
6CN6, O0ZAO6, OMYD, 0O6UGH, O6CA
Potatoes [ 0 POTEOS{66} BoEDDH A 4 D B G, R N,L{66} b E®R U H| 0.5792
0 U K0GG,RooP, K{08 10 VA AEC,N{6 @ MX© AdAJ,S 6 }
\Wheat { 6 UZKWDHENH Y PALODHD,E{OG BEARHOI, BXK RO 0.6281
6 P HHEC, @B, B AV X00E, D iN,I6 D, 4),9L,AF RB,GO
60 AWBLA G&E DV NMAOA,D D EBRODBG YOETOR 6
6 RU6, O6UAOG, ONGOH, O6PKOH, OLT
Table 6: Crop Trade Communities and Modularity for 2038
Change in Modulanty from 2006 to 2038
B0 1 Change_in_Modularity
"4':' .
20 1

Percentage Change
.L
[==]

Beans Potatoes Wheat

Crop

Figure 7: Percentage change in modularity of trade networks for different crops from 2006 to 2038.

In 2006, trade networks for beans, potatoes, and wheat were fragmented with distinct clusters formed by leading trading
countries like Brazil, India, and China for beans, and European nations for potatoes and wheat. By 2038, these
networks show increased consolidation and interconnectivity. For beans, larger trade communities emerge, likely in
response to climate-induced changes in production and the need for diversified trade routes. This results in a less
modular, more interconnected bean trade network, with modularity decreasing significantly by approxi- mately
91.52% from 2006 to 2038. Potatoes and wheat are also forming larger, more regionally-focused clusters by 2038.
Potatoes show stronger regional ties, possibly due to climate adaptations, with modularity increasing by about 60.89%.
Finally, the trade network for wheat is becoming more organized across continents, aiming to enhance food security in

the face of climate challenges, with an increase in modularity of around 29.32%.
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6 Solutions

To combat the global effects of climate change on crop yield, we have proposed detailed strategies for enhancing
agricultural resilience. Our modularity analysis for current crop trends (Table 4) highlights trade communities among
major agricultural producers such as Germany, China, India, Canada, and the United States. Thesec o mmuni t i es 6
diversity in climate resilience and agricultural technology lays a strong foundation for a mutual assistance trade strat-
egy. Such a strategy would entail formal agreements for support during adverse climatic events affecting crop yields.
For instance, if a drought impacted bean production in Australia, other community members like India or Malaysia
could adjust their export quotas to mitigate the shortfall. [Frohn, 2018] Additionally, countries with advanced agricul-
tural technologies, such as Germany, could share innovations with less developed countries within the community to
help increase overall resilience.

The identified trade communities also present an opportunity to form regional hubs focusing on the cultivation of
climate-resilient crop varieties. For example, a hub comprising Germany, China, India, and Australia could spe- cialize
in developing drought-resistant beans, leveraging Ge r ma ragvénsed technology and C h i nmollction scale
[Er bs and SikRadyhayhub involving the Russian Federation, Egypt, and the Netherlands could en- hance
potato production suited to temperate climates, utilizing Dutch expertise in precision farming and high-yield
greenhouse cultivation. [Whiting, 2019] These hubs would improve productivity and stabilize supply chains of agri-
cultural produce through innovative storage and processing technologies.

In Section 5.3, we found that bean trade networks in India and China experience significant shifts, often peaking in
demand. Establishing emergency reserves in these regions could help cushion the impact of these sudden changes.
Similarly, potatoes and wheat trades, which are crucial in Germany, Canada, the U.S., and Russia, would benefit
from strengthened infrastructure to maintain supply during key periods.

Looking ahead to 2038, as discussed in Section 5.5, potato trading is expected to form tighter regional groups. This
shift highlights the importance of robust regional alliances that can insulate against the unpredictable global market,
especially asi taffested by climate change. By aligning trade policies and enhancing collaborative efforts in logistics
and storage, these alliances can safeguard regional food supplies. Moreover, as bean trade networks become more
interconnected, thereds a pressing need for countries t
partnerships. Adapting agricultural practices to the changing climate and diversifying crop genetics are vital steps that
can reduce dependence on single markets and improve resilience to environmental shocks.

7 Limitations

Our network model is inherently limited by its data coverage, which primarily considers exports and imports on a
global scale. For one, it does not delve into the granular details such as individual behaviors or specific regional
policies that might also influence trade dynamics. Therefore, this research should ideally be used in conjunction with
more detailed studies that address these aspects, offering a more broad view of the agricultural s e ¢ t adhallénges
and opportunities.

8 Conclusion

This study has systematically explored the past, present, and future dynamics of global agricultural trade networks
through a network analysis approach, focusing on the trade of key crops such as beans, potatoes, and wheat. By
employing various centrality measures, clustering algorithms, and the Louvain Community Detection Algorithm, we
have unveiled recent trends and identified significant trade communities that play central roles in the stability of these
networks. The research also has predicted agricultural trade volumes for approximately the next two decades using
different forecasting models to assess their effectiveness. A comparative analysis of trade quantities from past data
(2006) and projected future data (2038) was completed to gain a better understanding of the main trends and shifts
in crop trade patterns. Most importantly, this study of global agricultural trade sets the stage for investigations into how
climate fluctuations will shape future trade patterns, calling for proactive global cooperation efforts to de- velop
adaptive strategies that ensure food security and resilient agricultural systems amid evolving environmental
challenges.
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Appendix A: Forecasting Model Comparison and Country Pair Analysis

Beans: Additional Country Pairs

United States - Mexico

Forecast from 2022 to 2040 for Beans Trade between United States of America and Mexico Linear Regression Forecast for Beans Trade between United States of America and Mexico
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Polynomial Regression Forecast for Beans Trade between United States of America and Mexico
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(c) Polynomial Regression

Canada - Japan

Forecast from 2022 to 2040 for Beans Trade between Canada and Japan
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Polynomial Regression Forecast for Beans Trade between Canada and Japan
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(c) Polynomial Regression
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(b) Linear Regression

improved Gaussian Model Forecast for Beans between Mexico and United States of America
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Netherlands - United Republic of Tanzania

Forecast from 2022 to 2040 for Beans Trade between Netherlands (Kingdom of the) and United Republic of Tanzania
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Malaysia - China

Forecast from 2022 to 2040 for Beans Trade between China, mainland and Malaysia
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Potatoes: Additional Country Pairs

United Kingdom - Portugal

Forecast from 2022 to 2040 for Potatoes Trade between United Kingdom of Great Britain and Northen Ireland and Portugal
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(c) Polynomial Regression

16
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France - Spain

Forecast from 2022 to 2040 for Potatoes Trade between France and Spain
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Wheat: Additional Country Pairs

France - Algeria

Forecast from 2022 to 2040 for Wheat Trade between France and Algeria
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(c) Polynomial Regression

Linear Regression Forecast for Potatoes Trade between France and Spain
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(d) Gaussian Processes

Linear Regression Forecast for Wheat Trade between France and Algeria
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(b) Linear Regression

Improved Gaussian Model Forecast for Wheat between france and Algeria
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Canada - ltaly

Forecast from 2022 to 2040 for Wheat Trade between Canada and italy
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Argentina - Brazil

Forecast from 2022 to 2040 for Wheat Trade between Argentina and Brazil
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(c) Polynomial Regression

Russia - Egypt

Forecast from 2022 to 2040 for Wheat Trade between Russian Federation and Egypt
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Appendix B: Acronym List for Countries

Country Acronym  |Country Acronym
Algeria Dz Latvia LV
Argentina AR Lithuania LT
Australia AU Malaysia MY
Bangladesh BD Mexico MX
Belgium BE Morocco MA
Brazil BR Myanmar MM
Bulgaria BG Netherlands (Kingdom of the) NL
Canada CA Nigeria NG
China, mainland CN Pakistan PK
Colombia CO Philippines PH
Czechia cz Poland PL
Egypt EG Portugal PT
Ethiopia ET Republic of Korea KR
France FR Romania RO
Germany DE Russian Federation RU
Greece GR South Africa ZA
India IN Spain ES
Indonesia ID T¢erkiye TR
Israel IL Uganda UG
Italy IT Ukraine UA
Japan JP United Kingdom of Great Britain and Northern Ireland UK
Kazakhstan Kz United Republic of Tanzania TZ
Kenya KE United States of America us
Viet Nam VN Uzbekistan uz
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Introduction

This study examines the agriculture insurance in relation to crops in Europe. As
climate variability intensifies, European farmers are increasingly exposed to greater risks
due to more frequent extreme weather events such as droughts, floods, and hailstorms.
These climate-related hazards significantly affect crop yields and quality, leading to higher
volatility in agricultural production. By analyzing the risk solution transfer to insurance
market we managed to identify how farmers protect themselves from climate risk in
different countries around Europe.

A key finding of the study is that in many countries, the development of agricultural
insurance is shaped by state subsidies, which not only assist farmers in managing climatic
risks but also promote the diversification of risk transfer instruments and enhance market
competitiveness. Regarding coverage, hail and frost risks are insured in all countries, while
drought risk remains uninsured in some, including Bulgaria, Germany, and Denmark.
Parametric insurance, although still in its nascent phase, has been adopted in a few
countries, offering additional solutions beyond conventional insurance models.

While risk transfer solutions for climate risks are available in the European
agricultural insurance market, their development and diversification vary significantly
across countries. This underscores the need for customized support policies and risk
transfer instruments to strengthen the agricultural sector's resilience to climate risks.

Key words crop insurance, climate risk, subsidies, deductible

Literature review

Crop insurance plays a crucial role in safeguarding agricultural productivity and
mitigating financial risks for farmers in Europe, especially in the context of increasing
climate variability and extreme weather events. The literature on crop insurance in Europe
underscores the importance of insurance schemes as a risk management tool for farmers
facing growing uncertainties due to climate change.

Several studies highlight that European farmers are increasingly exposed to
weather-related risks, such as droughts, floods, hailstorms, and frost, which can severely
affect crop yields and quality (Toscani & Finger, 2020; Janssen et al.,, 2018). The
unpredictability of climate conditions has led to heightened volatility in agricultural
production, making it essential for farmers to access effective insurance products to
mitigate these risks.

The development of crop insurance in Europe has evolved in response to the
growing need to protect agricultural income 'and manage production risks. Traditional crop

Ti



insurance policies, such as yield-based and indemnity-based insurance, have been widely
used across Europe (Enjolras et al., 2012). However, the limitations of these conventional
models, particularly in covering systemic risks like drought, have driven the exploration of
alternative solutions, such as index-based or parametric insurance. Although still in its early
stages, parametric insurance has been gaining traction in countries like Italy and Spain
( Cast avgra & Garrido, 2017).

The role of government support is pivotal in the crop insurance landscape in Europe.
Many countries provide subsidies to encourage farmers to adopt insurance, as premiums
for crop insurance can be prohibitively expensive without state assistance (Bielza et al.,
2009). These subsidies have also been instrumental in expanding the coverage and
availability of insurance schemes, especially in countries such as France, Spain, and Italy.
However, the literature also points to significant variations in state support across countries,
leading to discrepancies in the adoption and effectiveness of insurance mechanisms
(Meuwissen et al., 2001).

Looking ahead, there is increasing interest in the development of more innovative
insurance solutions, such as multi-peril crop insurance and index-based insurance, which
offer more comprehensive coverage and simplified payout processes (Goodwin &
Vandeveer, 2020). Furthermore, advancements in technology, such as satellite data and
remote sensing, are expected to enhance the accuracy and efficiency of risk assessments,
paving the way for more tailored and cost-effective insurance products (Hochrainer-Stigler
et al., 2014).

The literature on crop insurance in Europe demonstrates its critical role in managing
climate-related agricultural risks. While traditional insurance models remain dominant,
there is a growing push toward more innovative and accessible solutions, supported by
government subsidies. However, significant challenges remain, particularly in terms of
uneven adoption, high costs, and the need for region-specific products. Addressing these
challenges will be crucial for enhancing the resilience of the European agricultural sector
in the face of increasing climate uncertainty.

Methodology

The methodology used in the study focuses on a comparative analysis of crop
insurance across European countries, highlighting the availability and adoption of
insurance solutions for pure risks. Data were collected through a structured questionnaire,
and responses were analyzed to provide insights into insured agricultural areas, the
influence of mandatory insurance, and the variety of risks covered. The analysis was based
on responses from farmers and industry stakeholders, providing a comprehensive
understanding of insurance solutions and protection measures adopted at the national
level.

The study used graphical representations to illustrate the insured areas, the
mandatory nature of insurance, and the types of risks covered across Europe. These visual
analyses compared insured areas by country, showcasing significant differences
influenced by factors such as state subsidies and the existence of compulsory insurance
schemes. Additionally, the analysis examined risk types covered, such as hail, frost, storm,
and excessive rain, as well as the adoption of parametric insurance products.

Key indicators like deductibles, cost comparisons, and state subsidies were also
analyzed. The findings revealed the varying levels of market development and
competitiveness across countries, as well as the role of government support in expanding
insurance coverage. Overall, the methodology provides a structured, data-driven approach
to understanding the disparities in agricultuzrzal insurance solutions across Europe.



Results

The study results are presented in a comparative format at the European level for each
country. Based on these results, a clearer picture of crop insurance across Europe by
farmers can be obtained.

It can be observed that there are insurance solutions for climate risks in almost all European
countries. Of course, there are significant differences between countries, the main
differentiator being subsidies. In countries where state-supported schemes exist, risk
transfer solutions are more diversified, allowing farmers access to more protection
instruments.

Based on the responses obtained we present below a graphical representation of the
insured areas in the EU and how they are influenced by the mandatory nature of agricultural
insurance.

Insured surface and EU level
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Figure 1: Analysis of insured areas in the EU.
Source: Created by the author

From the analysis of insured areas, we can observe a considerable number of
countries insuring over 50% of their area: Austria, Croatia, Cyprus, Czech Republic,
France, Germany, Greece, Hungary, Luxembourg, and Spain. Notably, some countries
insure nearly 100% of their area: Cyprus, Greece, and Hungary. On the opposite side, we
have countries with less than 5% insured area: Bulgaria, Finland, Lithuania, and Latvia.

Regarding the mandatory nature of insurance, there are only a limited number of
countries where farmers are required to participate: Bulgaria, Cyprus, Greece, Hungary,
and Poland. In Cyprus and Greece, crops are insured through mandatory schemes
imposed by the state. In Bulgaria, Hungary, and Poland, insurance is mandatory if farmers
wish to receive state subsidies. It can be seen that the obligation in these three countries
is indirect, being conditioned by the payment of subsidies.

Considering the insurance solutions for the climate risks we can see in Figure 2 below that
traditional single/multi-risk insurance exists in all countries. However, from country to
country, parametric index-based insurance has also emerged. The purpose of these is to
complement what couldn't be insured through traditional single/multi-risk insurance
solutions. Parametric insurances are present in only a few countries and are still in their
early stages, not being very common among farmers. These types of insurance can be



found in: Austria, Germany, Spain, France, Lithuania, and Romania. In Austria, the most
common parametric insurance is precipitation deficit, which monitors two parameters: the
precipitation deficit over a specific period compared to an average and the number of
heatwave days. This product has been extended to Lithuania and Germany. In Spain and
France, the most common product is based on the NDVI vegetation index and its variations
compared to a normal crop development phase. In Romania, at a limited level, there is a
product that considers precipitation deficit and heatwave days. In all these countries, there
are also other parametric products such as production guarantees, soil moisture index, and
temperature variation index, though in more limited numbers.

Type of crop insurance in EU
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Figure 2: Analysis of insurance types in the EU
Source: Created by the author

In Figure 3 below, we can observe an average deductible of between 10-15%.
However, in countries with state-supported insurance schemes, a deductible of 20%-30%
is applied for subsidized premiums. The size of the deductible has a direct impact on
determining the cost of insurance, but the cost also depends on many other factors such
as crop type, region, and types of risks insured. Due to these factors, it is quite difficult to
compare prices between countries. However, if we refer to an average cost for multi-risk
insurance excluding drought risk, it would be approximately 30 EUR per hectare. Drought-
only insurance, depending on the region, can reach costs of around 130 EUR per hectare.
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Analysis of deductible usage in the EU

60 1,2

50 50

4 0,8
3 0,6
2 . 2 0,4

O 15 . 1 18D
1 0,2
o
0 0

AT BE BG CY CZ DE DK FR HU LT LU LV NL PL PT RO SE

o]

]

=]

=]

B Deductible option  @Average deductible (%)

Figure 3: Analysis of deductible usage in the EU
Source: Created by the author

In Figure 4 below, we present the situation of agricultural insurance subsidies at the
EU level. Regarding the subsidies offered to help farmers insure crops against pure risks,
it can be seen that most countries provide this facility. However, the source of the funds
may come from the European Union through the Common Agricultural Policy or local state-
level programs. Regardless of the source, the most commonly seen subsidy levels across
Europe are 50% or 65%.

Crop insurance subsidies in EU
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Figure 4: Analysis of agricultural insurance subsidies in the EU
Source: Created by the author

A brief conclusion of the analysis shows that, at the European level, there are
solutions for transferring pure risks in the insurance market. However, from country to
country, these solutions are more or less developed.

Conclusions
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The study reveals that crop insurance solutions for climate risks are available in
nearly all European countries, with significant variations driven by the presence of state
subsidies. Countries with state-supported schemes tend to offer more diversified and
accessible insurance options. A notable number of countries insure over 50% of their
agricultural areas, while a few insure almost 100%. Additionally, parametric index-based
insurance is emerging in some countries, though it remains in its early stages. Insurance
costs and deductibles vary considerably, influenced by factors such as crop type and
region. Finally, most EU countries provide subsidies, typically ranging between 50% and
65%.
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Abstract
The Sustainable Development Goals (SDGs) have two principal objectives: to enhance the quality
of life for residents and to safeguard the natural environment. Ultimately, it can be argued that we
have not inherited the land from our ancestors, but rather borrowed it from our children, as the
Indian proverb suggests.
The protection of the environment and the improvement of living conditions have been matters of
concern to humanity throughout history. In Greek mythology, the figure of Erysichthon is presented
as one, who cut down the sacred oak tree of the goddess Demeter. The construction of the Athenian
Fleet resulted in the felling of forests in Attica and Boeotia, while substantial quantities of marble
were extracted from Penteli for use in the creation of these monumental works. It was Aristotle who
first identified the intrinsic relationship between humanity and the natural environment, emphasizing
the importance of this relationship for human health, well-being and development.
Subsequently, the classical economists of the 18th and 19th centuries employed the concept of
land as a means of describing natural resources. In the view of classical economists, land was a
crucial factor in the production of goods and services. Darwin's theory of evolution encompasses
the adaptation of species to dynamic environments. Marx emphasised the estrangement of workers
from nature and the exhaustion of natural resources. In the 21st century, considerable efforts have
been made, and continue to be made, to protect the natural environment. The initial efforts were
guided by the principles set forth in the UN Global Compact, which were subsequently
operationalised through the implementation of the 17 Sustainable Development Goals. Recent
studies have indicated that a balanced development of the various production sectors is necessary
to achieve sustainability. Furthermore, examples from international experience will be presented in
order to demonstrate the utility of the aforementioned goals in the strategic planning of local
government.
The presentation aims to highlight the link between SDS and local government development and
the help it can offer to the inhabitants, especially in the most remote municipalities. The 11th
objective on sustainable cities and communities directly links local government at both levels with
the implementation of SDS in the Greek territory.
In order to achieve the aforementioned objective, a combination of three methodological tools will
be employed: the literature review, bibliometrics and the case study. The case study will focus on
the former community of Anavra in Magnesia and the municipality of Argithea in the region of
Karditsa. It is of particular importance that the conclusions are considered, as their application will
significantly contribute to the enhancement of the implementation of the Sustainable Development
Goals at the local government level.

Key words: Agenda 2030, environment, local government, sustainability

JEL: Q50, Q56, Q58

Sustainability is no longer about doing less harm.
It's about doing more good.
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1. INTRODUCTION

Sustainable development was defined in the 1987 Gro Harlem Brundtland Report of the
International Commission on Environment and Development "Our Common Future" as
"development that meets the needs of the present without compromising the ability of future
generations to meet their own needs". It contributes to economic growth and the protection of social
and environmental balances. It aims to improve the living conditions of individuals while preserving
the environment in the short, medium and, above all, long term (Aspridis, 2015; Moussiopoulos,
Ntziakhristos & Slini, 2015). It is one of the long-term objectives of the EU, according to Art. 3 of
the Treaty on European Union.®

In this context, Agenda 2023 delineates the 17 Sustainable Development Goals (SDGs), which are
designed to enhance living conditions and safeguard the environment. The objective is to
emphasise the interconnection between the SDGs and the initial level of local government. In order
to achieve the objective, a literature analysis and bibliometric analysis will be conducted.

A combination of research tools was employed to facilitate a more comprehensive analysis of the
issue. The review of the literature, bibliometric analysis and case study. The literature review is
based on a critical, analytical and synthetic study of the texts under consideration. The objective of
the method is to identify the most effective theories and practices for managing diversity in
contemporary organisations. This will enable the optimisation of organisational effectiveness and
efficiency (Saunders et al., 2019). The case study is a method of presenting previous studies and
understanding complex issues. This study refers to descriptive studies, which describe the
strategies and phenomena analysed (Lazaridou, 2019). The results of the bibliometric analysis will
be presented in the following chapter.

The findings of this study, pertaining to the implementation of the SDS by local governments, can
be extrapolated to mountainous municipalities across mainland Greece. Further research could
concentrate on the perspectives of elected officials at the local government level or on the residents
of these municipalities.

2. LITERATURE REVIEW

The Sustainable Development Goals represent a pathway to a more
equitable, peaceful, and prosperous world, as well as a healthier
planet. Furthermore, it constitutes a call for intergenerational
solidarity. An t - Manael de Oliveira Guterres!!

9Entrepreneur, CEO and chairman of the board of a multinational company.

190n line available on the website https://gym-pastr-new.kef.sch.gr/wp-content/uploads/2021/11/%CE%931-%CE%932-
%CE%91%CE%95%CE%99%CE%AG6%CE%IF%CE%AL%CE%IF%CE%A3-
%CE%91%CE%9D%CE%91%CE%A0%CE%A4%CE%A8%CE%IE%CEY%97.pdf.

11UN Secretary General.


https://gym-pastr-new.kef.sch.gr/wp-content/uploads/2021/11/%CE%931-%CE%932-%CE%91%CE%95%CE%99%CE%A6%CE%9F%CE%A1%CE%9F%CE%A3-%CE%91%CE%9D%CE%91%CE%A0%CE%A4%CE%A5%CE%9E%CE%97.pdf
https://gym-pastr-new.kef.sch.gr/wp-content/uploads/2021/11/%CE%931-%CE%932-%CE%91%CE%95%CE%99%CE%A6%CE%9F%CE%A1%CE%9F%CE%A3-%CE%91%CE%9D%CE%91%CE%A0%CE%A4%CE%A5%CE%9E%CE%97.pdf
https://gym-pastr-new.kef.sch.gr/wp-content/uploads/2021/11/%CE%931-%CE%932-%CE%91%CE%95%CE%99%CE%A6%CE%9F%CE%A1%CE%9F%CE%A3-%CE%91%CE%9D%CE%91%CE%A0%CE%A4%CE%A5%CE%9E%CE%97.pdf

Local government and decentralisation are regulated in the Constitution and in Articles 101 and
102. More specifically, Article 101 (Administrative Decentralisation) stipulates that "1. The
administration of the State shall be organized according to the principle of decentralization. 2. The
administrative division of the Country shall be based on geoeconomic, social and transportation
condi tThesanidedl.02 ( Local Go v er n m@&mtagminidteation ai lecal affailca t ¢
shall be exercised by local government agencies of first and second level. For the administration of
local affairs, there is a presumption of competence in favour of local government agencies. The
range and categories of local affairs, as well as their allocation to each level, shall be specified by
law. Law may assign to local government agencies the exercise of competences constituting
mission of the State. 2. Local government agencies shall enjoy administrative and financial
independence. Their authorities shall be elected by universal and secret ballot, as specified by law.
3. Law may provide for compulsory or voluntary associations of local government agencies to
execute works or render services or exercise competences belonging to local government
agencies; these shallbegover ned by el ected administrationse.
The Treaty on the Functioning of the EU in Article 11 states that "environmental protection
requirements must be integrated into the definition and implementation of the Union's policies and
activities, in particular with a view to promoting sustainable development" (EC, 2020).

Efforts to protect the environment were initiated by the Global Compact on Corporate Social
Responsibility (CSR) which states that organisations (a) should take a proactive approach towards
problems related to the environment, (b) it is necessary to take initiatives to promote the greatest
possible environmental responsibility and finally (c) they should enhance the development and
dissemination of environmentally friendly technologies (Aspridis, 2015).

The Sustainable Development Goals were then defined in order to formulate the appropriate
institutional and policy framework for the implementation of best practices. The SDGs cover a
broader spectrum which includes actions ranging from climate change to poverty and hunger
eradication, promoting innovation, sustainable consumption and more (Figure 1) (Aspridis et al.,
2022).

Figure 1: SDGs
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Sustainability is defined as "the ability of the earth's diverse ecosystems, including human cultural
and economic systems, to maintain and adapt to changing environmental conditions in perpetuity”
(Tyler Miller & Spoolman, 2022: 607).

The work of Tsiara & Andreopoulou (2015) assessed the prospects for sustainable development in
mountainous areas. A municipality in PE Pieria was studied. The research focused on factors that
contribute to the development of the region. Demographic data as well as data related to productive
sectors that affect the development of the region, such as agriculture, livestock and mountain
tourism, were recorded and analysed. The results of the survey showed a clear bias of the local
population towards mountain tourism, a significant decline in agriculture, which in the research area
is closely linked to tobacco cultivation, and a steady growth in livestock farming. The findings of the
survey suggest that a more balanced development of the different production sectors is needed in
order to achieve sustainability, especially with regard to the uneven development of tourism and
the decline of agriculture.

Vardopoulos et al (2021) focuses on the evaluation of the practices, processes and results obtained
in order to determine whether the municipal solid waste (MSW) management implemented in three
municipalities of the Greater Attica urban area could be considered sustainable. The results are
very useful for policy makers and local authorities to take actions related to the objectives set by
the circular economy strategies, as well as the objectives set by the United Nations Development
Programme and the European Green Deal Strategy.

According to Ansell, SBrensen & Torfing (2022)

government to adopt the SDGs. For example, promoting local projects and initiatives requires
structural support and leadership. Local government can attribute to the structural and leadership
dimension, influence on local conditions to pursue social and economic well-being, social equity
and finally environmental protection.

Bazeed's (2023) study concluded that there is a need to define a general framework for local
governance that defines clear roles for local gosyéarnment to achieve sustainable local development


https://sustainabilitytools.eu/basics/sustainable-development-goals/
https://sustainabilitytools.eu/basics/sustainable-development-goals/

and develop methods for selecting local leaders. Strategic planning is about implementation and
monitoring to achieve sustainable local development through the adoption of the SDGs.

3. BIBLIOMETRICS

The bibliometric analysis recorded the existing literature and articles related to sustainable
development and its implementation in local government in Greece. The aim was to highlight its
increasing importance in the modern era. Through the bibliometric analysis, the number of
publications related to the subject matter, the number and type of publications per time period and
finally the most popular terms used in research (Sarantinoudis et al., 2023; Haleplioglou &
Papavlasopoulos, 2022; Papavlasopoulos, 2015) are presented - among others.

The present bibliometric analysis was based on the academic database Scopus and the words
"sustainability" and "municipalities" and "Greece" were used in the search and 42 results appeared.
The bibliometric study was conducted in February 2024 and the VOS Viewer software was used
for the graphical representation.

All articles published on the relevant platform are in English, and at least thirty (30) texts have at
least one Greek author or all members of the writing team are Greek. The first relevant article on
sustainable development and local government is that of Basbasm, Papaioannou & Kokkalis, 2006,
entitled ¢The retedoésenMéeednimenta new approache
Bulletin, Vol 15, 8B.

Chart 1: Publications
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In total, 26 articles have been published in international journals, 11 papers in conferences and
conference proceedings, two chapters in edited volumes and 3 in various other forms of
publications (chart 1).

Chart 2: Publications over the years

31



/l Number of

publications
per decade;
Decade 2000;

2; 5%

©  Number of

publications publications
per decade; per decade;
Y Decade 2020; Decade 2010;/

ade 2000
ade 2010
cade 2020

B  Number of

Research and academic interest in this topic has become patrticularly intense in the current decade.
Itis noteworthy that before 2000 no publications appeared on the Scopus platform. Only two articles
were published in the 2000s. In the following decade, 16 articles were published. In the current
decade, 24 texts have already been published and the number is expected to increase

geometrically compared to previous decades (chart 2).

Chart 3: Citations
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In terms of the number of citations, the vast majority (28 texts) have received between 0 and 9
citations. Four texts have received between 20 and 29 and more than 30 or more citations. Finally,

6 texts received between 10 and 19 citations (chart 3).

Two articles have received the most citations, more than 35. These texts are the article of Fantozzi

F., Bartocci P., D' Al essandro
value in bioenergy projects: Economic feasibility analysis base d

B.

on

, -prikategpanpeashigsi s S
two case studi

and Bioenergy, Vol 66 and Pedrero F., Gér%ttan S.R., Ben-Gal A. & Vivaldi G.A. (2020).
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D'Alessandro B.;
Arampatzis S.; Manos
B.

Pedrero F.; Grattan
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Table 1: Articles with most citations

Title

Public-private partnerships
value in bioenergy
projects: Economic
feasibility analysis based
on two case studies
Opportunities for
expanding the use of
wastewaters for irrigation
of olives

Sustainable metropolitan

areas perspectives
through assessment of the
existing waste

management strategies
Holistic methodological
framework for the
characterization of urban
sustainability and strategic
planning

An loT-based gamified
approach for reducing
occupant so
wastage in public buildings

Journal Year of
publication

Biomass and 2014
Bioenergy
Agricultural 2020
Water
Management
Environmental 2021
Science and
Pollution
Research
Journal of 2020
Cleaner
Production
Sensors 2018
(Switzerland)

Table 2: Clusters

Greece
Metropolitan area
Sustainability

Sustainable development

us

of waste

Number of
citations
35

35

32

30

29

According to table 2 and chart 4 the keywords used are Greece, Metropolitan area, Sustainability
and Sustainable development. Metropolitan area is linked to Greece and sustainability, similarly
sustainable development is linked to Greece and sustainability. There is no direct link between
metropolitan area and sustainable development.

Chart 4: The graphic representation
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Table 3: Indicative publications by Greek authors
Authors Title Journal Year of
publication
Moustairas I.; Exploring factors that affect public Sustainable 2022
Vardopoulos I.; acceptance of establishing an urban Chemistry &
Kavouras S.; Salvati L.; environmental education and recycling Pharmacy
Zorpas A.A. center
Feleki E.; Vlachokostas Holistic methodological framework for Journal of Cleaner 2020
C.; Moussiopoulos N. the characterization of urban Production
sustainability and strategic planning
Vardopoulos l.; Effects of European Union agricultural Land Use Policy 2017
Konstantopoulos I.; policies on the sustainability of
Zorpas A.A.; Limousy grazingland use in atypical Greek rural
L.; Bennici area
Tsiaras S.; Sustainable development Journal of 2015
Andreopoulou Z. perspectives in a less favoured area of Environmental
Greece Protection and
Ecology

4. LOCAL GOVERNMENT AND SDGs

To-do list for people and planet
Paolo Gentiloni'?

In the National Strategy for Sustainable and Equitable Development Plan, the "Road to Fair and
Sustainable Development (2019) goes through the exploitation of local assets and opportunities
that local communities are best aware of. Unfortunately, the local government has been one of the
biggest victims of the crisis resulting in operating underfunded and understaffed. Today, in
cooperation with local authorities, a significant effort is being made to overcome these difficulties
in order to upgrade its development role across the board. These central interventions focus on

four levels: institutional, financial, staffing and digital upgrading.”
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12Commissioner, European Commission, Responsible for Economy and for Eurostat. European Union 2020.



According to the KEDE report on the implementation of the 2030 Agenda, "the SDGs are directly
linked to the responsibilities of local and regional authorities, particularly in terms of their role in the
provision of basic services; their involvement is absolutely essential for the success of sustainable
development. However, the local and regional authorities that develop and implement these policies
are often unaware of their own potential relationship with specific SDGs. Thus, what is needed are
actions that raise awareness and support the active role of local actors, as well as support for local
authorities to make decisions that contribute to the achievement of the SDGs...Although Greek
regions may need more resources and capacities, they intend to play a leading role in the
implementation of policies and plans to achieve the SDGs".12

In the city of Santana de Parnaiba, Brazil, SDG 16: Peace, justice and strong institutions was
adopted with the professional development of the police, the establishment of the first women's
police station to combat domestic violence. These activities allowed the city to tackle crime and
today it is one of the safest cities in Brazil. Similarly, in India and Darjeeling, the development of
Agenda 2030 was supported through the implementation of a series of SDGs such as 6 (Clean
Water and Sanitation), SDG 11 (Sustainable Cities and Communities) and SDG 12 (Responsible
Consumption and Production). The strategic plan involves the implementation of a comprehensive
plan based on the contribution of all members of the local community.**

According to the Local Action website, a number of objectives can also be implemented by local
government. For example, SDG 6: Clean water and sanitation, SDG 7: Cheap and clean energy,
SDG 17: Working together for the goals and finally SDG 11. SDG 11 (Sustainable Cities and
Communities) is one of the SDGs related to local government. This objective highlights the role of
SDGs in driving change, from the bottom up. That is, from local communities to central government.
In general, the acceptance of SDGs at the local government level provides opportunities for
development and partnerships to achieve economic and social sustainability of cities regardless of
their size and contributes to improving the quality of life of city residents. It is characteristic that the
implementation of the SDGs will contribute to the establishment of the principle of subsidiarity and
to addressing and solving local problems at the lowest possible level (Stylianou, 2023).

The Municipality of Aghios Dimitrios has adopted and implemented most of the SDS. For example,
under SDG1 it has contributed to the social care of families in need of assistance through the
provision of rations, medicines and general support. Under SDG11 it has helped to improve the
digital processes provided to citizens. Under SDG4 it has helped to increase the number of students
attending the social tutoring courses. Finally, in the context of the SDG12, it helped to improve the
quality of life and environmental protection (recycling, circular economy, etc.).®

5. COMMUNITY OF ANAVRA

The Sustainable Development Goals were adopted by the 70" UN General Assembly in 2015 to
formulate policies and commitments for developed and developing countries to integrate the
dimensions of sustainable development, namely social, environmental and economic policies. Our
country accepted that the implementation of the Goals will contribute to the development of the
country.

But is this the case? Were the Goals implemented in the 2010s in Greece? History shows the
opposite. In the 1990s a mountain community in what is now Magnesia, Anavra!® and under the

130n line available on the website https://kede.qgr/i-atzenta-2030-kai-i-topiki-aftodioikisi/.

140n line available on the website https://sdgs.un.org/partnerships/achieving-sdgs-one-city-time-towards-local-authority-

voluntary-review.
150n line available on the website https://dad.gr/oi-deiktes-viosimis-anaptyxis-toy-dimoy-agioy-dimitrioy/.

16A similar situation was in Spain in the village of Marinaleda in Western Andalusia, with zero unemployment rate among
its inhabitants. The mayor at the time, Juan Manuel San@tz Gordillo (Juan Manuel Sanchez Gordillo) had incorporated

a number of the Objectives that were established in the following years. In particular, he incorporated Goals 1-Nil poverty,
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administration of Dimitris Tsoukalas, was an example of sustainable development. Geographically
Anavra is 72 km from the capital of the Magnesia region, Volos, and is part of the Municipality of
Almyros. According to the last census of ELSTAT (2021) the Municipal Unit Anavra has 405
inhabitants.

How do the Goals relate to the actions taken in the Anavra community in the early 20th century?
Some examples are presented below.

1 At the beginning of the 20th century the water supply network was almost destroyed and
inadequate. For example, people and animals drank water from the same places. One of the first
actions of the community leader was to restore the water supply network and make the water
potable (SDG 6: Clean water and sanitation).

1 Living standards improved to be among the highest in Europe, with an average annual
i ncome of bet ween 030,000 and U100, 000 (SDG
Decent Work and Economic Development, SDG 10: Less Inequality). All actions were carried out
with the equal participation of both genders (SDG 5).

1 The infrastructure of the schools in the community was improved, sports facilities, an indoor
gym and a folklore museum were created (SDG 4: Quality education, SDG 11: Sustainable cities
and communities).

1 A wind farm was established which met the community's energy needs and also contributed
to the community's revenue (SDG 7: Cheap and clean energy, SDG 9: Industrial, innovation and
infrastructure).

1 To achieve all of the above, it was necessary for all stakeholders, the community, residents,
the region and even the EU, to work together through the absorption of funds for the investments
that needed to be made (SDG 17: Collaboration on objectives).t’

8-Decent work and economic development and 10-Less inequality. On line available on the website

https://tvxs.gr/apopseis/arthra-gnomis/xoyan-manoyel-santses-gkorntigio-oi-agores-ebalan-ta-krati-na-plirosoyn-ta-

spasnm/.

"According to the  websites https://www.&@dioikisi.gr/ota/dimoi/anavra-thavma-pou-esvise/  and

https://www.topontiki.gr/2024/03/09/anavra-to-chorio-thavma-pou-iche-mideniki-anergia/.
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Photograph 1: Photo of Anavra®®

Source: On line available on the website
https://www.aftodioikisi.gr/ota/dimoi/anavra-thavma-pou-esvise/

6. MUNICIPALITY OF ARGITHEA- REGION OF KARDITSA

The Municipality of Argithea is a mountainous municipality of the Karditsa Region with its seat in
Anthiro. It has an area of 372.837 km? and the population is 5.414 inhabitants and was created by
the implementation of the provisions of the Kallikrates Programme.

In the strategic environmental impact assessment of the Municipality of Argithea (2016:6) an initial
link between the SBA and the local government emerges. Specifically, it is stated that "According
to the principle of sustainable development, human intervention in the environment should be
carried out in a way that ensures a balanced relationship between the exploitation of natural
resources and the evolution of ecosystems and for the benefit of future generations. Therefore, the
proposed spatial development model for the municipality should ensure a balance in space
between the productive, residential, environmental and social aspects and guarantee the
sufficiency in time of natural and man-made resources".

In recent years, interventions in the municipality (concerning the environment, social policy and
others) have been carried out based on the adoption of the principles of the SDGs. The principles
on climate change (SDG 13) have been implemented, especially after the natural disasters of
September 2023.1° Defibrillators were placed on the mountain paths of the Municipality for the
protection of hikers. In addition, a private medical centre supported the health centre and clinics of
the Municipality with medical equipment as well as pharmaceutical and sanitary equipment, while
the Municipality also participated in the "Travel for Health" programme of this group (SDG 3: Good
Health and Wellbeing). Within the framework of the same Objective, the Municipality also
participated in actions of the Hellenic Cancer Society to prevent smoking in playgrounds. With the
aim of protecting children. In the framework of the SDG11, actions were adopted to protect the
environment and the ecosystem of the lake, with the aim of improving the quality of life.

At the same time, actions for the tourist promotion of the Municipality, such as long and short
distance races and dancing over the waters of Lake Stefaniada..?®

18The photograph is presented with permission of the contact persons of the website www.aftodioikisi.qgr.

190n line available on the website https://www.in.gr/2024/05/21/politics/aftodioikisi/sto-epikentro-diasyndesi-tis-

argitheas/. 37
200n line available on the website https://mouzakinews.gr/2024/06/aerial-dance-gia-proti-fora-sti-limni-stefaniadas-
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The main disadvantage in the implementation of the SDGs in the Municipality is the absence of
women's participation in the Municipal Council and thus the lack of implementation of the Gender
Equality Goal. It is noteworthy that only one woman has been elected to the City Council.?

Photograph 2: Community of Anthiros??

Source: On line available on the website
https://argithea.gov.gr/choria-tis-argitheas/dytiki-argithea/anthiro/

Figure 2: SDGs in Local Government

dimou-argitheas/.
210n line available on the website https://argithea.gov.gri38

22The photograph is presented with permission of the Mayor Andreas Stergiou.
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7. CONCLUSIONS

According to the General Directorate of Development in Cyprus are encouraged to conduct regular
and comprehensive reviews of progress at national and sub-national level". The SDGs refer to the
adoption of strategic policies that address society, the environment and the economy and promote
the linkage of the SDGs to the policy and institutional framework. This is why it is necessary to
mobilise the powers of local government, in line with the principle of subsidiarity, to solve problems
at the level closest to the people.

From the preceding reports, the implementation of the objectives has been underway - albeit
without the knowledge of local authorities in Europe - since the early 2010s. Particularly from the
regions of southern Europe that were hit hardest by the economic crisis. The initial accumulated
knowledge formed the basis for the formulation of a global strategy, through the dissemination of
this and the good practices that had been implemented.

The study highlighted this perspective and how sustainable development policies can be applied in
the Greek reality. Besides, the 11th objective concerning sustainable cities and communities
directly links first and second level local government with the implementation of SDGs in the Greek
territory.
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