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within the region. Unveiling intricate interplays between indigenous traditions, 

national governance frameworks, and global economic imperatives, the findings 

underscore the perpetuation of poverty 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 imperatives of inclusive governance, 

sustainable resource stewardship, and grassroots-driven endeavours to engender 

equitable progress in Papua New Guinea. 

Keywords: Social Entrepreneurship, Agricultural-based rural industrialization, New 

Approach to Development Strategy etc. 

 

1. Introduction  

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 underscores a nuanced 

interplay of socio-economic, 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 hand, it 

boasts 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 unemployment rates, and social stratification. The PNG economy has 

languished for over two years, exacerbated by the ravages of the COVID-19 pandemic, 

which exacerbated existing woes, particularly the misallocation of funds into projects 

that failed to translate into tangible benefits or employment opportunities for the 
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committed to fostering inclusive and sustainable development in Papua New Guinea 

and beyond. By illuminating the challenges and opportunities inherent in resource-

endowed regions, it endeavours to catalyze substantive change and advance equitable 

prosperity for all. 

2. Aims and Objectives 

This study aims to comprehensively investigate the complexities surrounding poverty 

within the context of abundant natural resources in Papua New Guinea's Highlands 

region. By delving into the intricate interplay of socio-economic, political, and 

environmental factors, this research seeks to elucidate the root causes and 

perpetuation of poverty despite the region's wealth. 

To analyze the socio-economic 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, national policies, 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 resource-rich regions, emphasizing the need for inclusive 

governance, sustainable resource management, and community-driven 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. 
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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 socio-economic indicators, 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 

resource-rich areas globally. 

3. Methodology 

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 

encompasses qualitative 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. 

Semi-structured interviews 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 strategies, resource accessibility, social networks, 

and perceptions regarding development interventions. 
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Quantitative Data Analysis: Quantitative data analysis complements qualitative 

insights by furnishing empirical evidence and statistical trends pertaining to poverty 

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 access, 

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 literature review 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, reports 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 region. 

Triangulation entails cross-validating 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, 

thereby 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 consent 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 collection, with researchers steadfastly 

adhering to established ethical guidelines and protocols. 
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3.1. Limitations 

Despite the exhaustive approach embraced in this study, it is imperative to 

acknowledge certain limitations. These encompass constraints pertinent to data 

availability, 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 

evolving socio-economic 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 evidence-

based policy and development interventions aimed at nurturing inclusive and 

sustainable growth in resource-rich regions. 

4. Review of Literature 

The literature surrounding poverty in resource-rich regions, particularly within the 

context of Papua New Guinea's Highlands, provides valuable insights into the 

multifaceted dynamics at play. This review synthesizes diverse perspectives and 

theoretical frameworks to contextualize the study's findings within the broader 

scholarly discourse. 

Historical Context: The historical legacy of colonialism and post-colonial governance 

structures has significantly shaped the socio-economic 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 central to understanding the dynamics of poverty in resource-rich regions. 

Studies by Filer (2014) and Gibson (2017) underscore the importance of customary 
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land tenure systems in shaping access to resources and opportunities for local 

communities. However, challenges such as land disputes, inadequate legal 

frameworks, and external 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 in 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 hands of foreign 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 resource-rich regions is a subject 

of ongoing debate. Analysis by Dinnen and Filer (2016) suggests that top-down 

development approaches often fail to adequately address the needs of marginalized 

communities, perpetuating cycles of poverty and dependency. Conversely, 

community-driven initiatives, as advocated by Filer and Varitimos (2020), hold 

promise for promoting inclusive development and empowering local actors to actively 

participate in decision-making processes. 

Environmental Sustainability and Livelihood Diversification: Environmental 

sustainability and livelihood diversification emerge as critical strategies for poverty 

alleviation in resource-rich regions. Research by McWilliam et al. (2018) underscores 

the importance of balancing economic development with environmental conservation 

to safeguard the long-term well-being of communities dependent on natural 

resources. Moreover, studies by Banks and Hambly (2017) highlight the potential of 

diversifying livelihoods through agriculture, tourism, and small-scale enterprises to 

reduce dependency on extractive industries and enhance resilience to external 

shocks. 
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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 socio-economic landscape. In the context of global 

capitalism, characterized by market-driven economies and private ownership of 

resources, PNG's traditional CTLR 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 rights 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 when dealing with customary 

landowners. The CTLR system complicates processes such as land acquisition, 

resource extraction, and investment, as it requires navigating intricate networks of 

kinship, tribal affiliations, and traditional authority structures (Filer, 2020). 

Moreover, the capitalist model often prioritizes profit maximization and short-term 

gains, leading to concerns about environmental degradation, social disruption, and 

unequal distribution of benefits. In contrast, the CTLR system emphasizes 

sustainability, intergenerational equity, and community 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 justice. While proponents 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 contradiction requires nuanced 

strategies that recognize the legitimacy of customary land rights while promoting 
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Forestation encompasses roughly 87.0% of the total land mass, equating to 

approximately 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 gas 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, encompassing the 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 densities observed in the 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% of Papua 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. 

Papua New 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 connectivity both 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 economic expansion 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 
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echelons, dearth of entrepreneurial acumen and knowledge, 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 "export-driven" 

agriculturally based industrialization strategy. This paradigm emphasizes a "people-

centric" approach, spanning from local to regional to global spheres. 

Agriculture and its allied sectors, including 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 on value-added production and exports to bolster economic growth. As 

an alternative solution to address poverty in this resource-rich basin, promoting 

community-based resource management and sustainable livelihood initiatives merits 

exploration. This approach aims to empower local communities to leverage their 

natural resources for economic prosperity while preserving environmental integrity 

and enhancing social cohesion. 

Key components of this alternative solution include: 

Community-Based Resource Management: Devolving resource management 

responsibilities to local communities strengthens customary land tenure systems, 

enabling informed decision-making about resource use, conservation, and 

development. 

Capacity Building and Empowerment: Equipping communities with knowledge, skills, 

and 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 as eco-

tourism, agroforestry, and handicraft production reduces dependency on extractive 

industries, contributing to economic resilience, environmental conservation, and 

cultural preservation. 
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Partnerships and Collaborative Governance: Forming partnerships among 

stakeholders facilitates dialogue, coordination, and shared decision-making, 

amplifying the impact of poverty alleviation efforts and promoting sustainable 

development outcomes. 

Monitoring and Adaptive Management: Continuous assessment, identification of 

challenges, and adjustment of strategies ensure accountability, transparency, and 

inclusivity, enhancing resilience in changing socio-economic and environmental 

conditions. 

9.The Action Plan 

The action plan revolves around the NBMS (Networks of Big-Medium-Small Size 

Villages) model, an area-based organization of rural poor aimed at strengthening 

interlinks and advancing the local economy through local value addition and 

technological up-gradation. Key sectors for focus include agriculture, manufacturing, 

health, education, renewable energy, micro-finance, transportation, textiles, housing, 

forestry, and mining. 

Implementation requires avoiding mutual competition among small producers, 

transferring intermediate-range technology, organizing landless labour, artisans, and 

poor peasants, and establishing area-based multi-sectoral large-scale production 

networks/systems. This comprehensive approach underscores the imperative of 

community empowerment, collaboration, and innovation to realize sustainable 

development and alleviate poverty effectively. 

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 as bastions of 

indigenous cultures, traditions, and modes of existence that have persevered amidst 

the currents of globalization and urbanization. 
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The legacy of colonialism has left enduring marks on PNG's socio-economic terrain, 

with rural locales bearing the weight 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 seclusion, disconnected from mainstream economic activities and 

technological advancements. 

The reasons underpinning this persistent detachment are manifold. Geographical 

factors such as rugged terrain, dense forests, and scattered island communities pose 

formidable challenges to transportation, communication, and access to fundamental 

services. Additionally, historical patterns of land ownership and resource allocation, 

moulded by colonial policies and ensuing socio-political dynamics, have solidified 

disparities and impeded progress in rural areas. 

In these remote hinterlands, traditional subsistence livelihoods endure, revolving 

around agriculture, fishing, and hunting, with minimal involvement in cash-based 

economies. Many communities adhere to customary land tenure systems, wherein 

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 cohesion (McWilliam, 2018). The disassociation of 

rural populations from the modern world reverberates across governance, service 

provision, and socio-economic outcomes. Governmental institutions and 

infrastructure 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 

impoverishment and marginalization, constraining prospects for inclusive 

development. 

Despite these adversities, resilience and ingenuity shine through within rural PNG 

communities. Local initiatives, community-led development endeavours, and 

traditional knowledge systems play pivotal roles in sustaining livelihoods and fostering 

resilience amidst adversity. Furthermore, endeavours to bridge the rural-urban gap 
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through enhanced infrastructure, decentralization initiatives, and inclusive 

development strategies are underway, albeit 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 socio-economic 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 development 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 region (Network, 2017). Through rigorous 

analysis and thoughtful recommendations, it endeavours to inform evidence-based 

policy and development interventions that promote inclusive growth and equitable 

prosperity in resource-rich regions worldwide. 

Recommendations  

Focus Efforts, 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 























































http://https/www.eppowereurope.cz/en/companies/eggborough-power-ltd/
http://https/www.carbonbrief.org/analysis-uk-emissions-fall-3-4-in-2022-as-coal-use-drops-to-lowest-level-since-1757/
http://https/www.carbonbrief.org/analysis-uk-emissions-fall-3-4-in-2022-as-coal-use-drops-to-lowest-level-since-1757/
http://https/www.gov.uk/guidance/local-government-structure-and-elections#structure
http://https/www.gov.uk/guidance/local-government-structure-and-elections#structure
http://https/globalenergymonitor.org/wp-content/uploads/2023/02/Global-Coal-Plant-Tracker-January-2023.xlsx
http://https/globalenergymonitor.org/wp-content/uploads/2023/02/Global-Coal-Plant-Tracker-January-2023.xlsx


http://https/doi.org/10.1016/j.jeem.2021.102580
http://https/www.powerstations.uk/coal-countdown/
http://https/www.ssethermal.com/flexible-generation/decommissioned/fiddler-s-ferry/




























6th  ICODECON, 11-13.10.2024 Kalamata,  Greece. Book of abstracts 

63 

The NFHS 5 has collected data on the frequency of the consumption of seven food 

categories: milk, pulses, green leafy vegetables, fruits, eggs, fish and chicken. The 

data was collected on how often these foods are consumed by men and women: Daily, 

weekly, occasionally or never. Around 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 %. Coming to fruits, around 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 last NFHS survey in 

2005-06. 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 Gendered Household Roles: 

Reviewing the Literature 

Gender relations encompass the tangible power dynamics between men and women 

within both domestic and socio-economic spheres, as outlined by Hodgson and 

McCurdy in 2001. The concept of gender refers to socially constructed roles and 

responsibilities accepted by society for each gender. For instance, societal norms 

often designate women as primarily responsible for child-rearing and domestic duties 

due to their ability to bear children. These gender-defined roles extend 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 optimize their 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, studies reveal that when women have 
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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 decision-making power, as identified by Bloom et al in 2001. 

Notably, studies indicate that when women possess decision-making authority, they 

tend to allocate 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, Nazli and Hamid 1999). Conversely, women with limited social 

mobility exhibit lower food allocations, as observed by Carloni in 1981. Educated 

women generally have access to resources because they are more likely to earn and 

thus are able to participate in decision 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 hinges on their "fallback 

position," representing the options available in the event of cooperation failure. 

Determinants of this fallback position encompass factors like parental wealth, non-

wage income, and legal frameworks governing marriage and family. Resource 

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 by Messer 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, thereby 

bolstering their bargaining power. Additionally, women with higher status and 

education are less likely to discriminate against their daughters, attributed to their 
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Table 1: Percentage of women age 15-49 consuming specific foods at least once a week by 
background characteristics, India: 2019-21 

Background 
characteristic 

Milk or  
curd 

Pulses or 
beans 

Dark green, 
leafy vegetables Fruits Eggs Fish Chicken 

or meat 
Number of 

women 

Age         

15-19 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 
complete 62.9 91.7 91.3 38.6 51.7 45.7 41.3 37,549 

5-7 years 
complete 69.4 92.8 90.7 44.1 46.1 36.7 37.4 96,806 

8-9 years 
complete 68.4 92.7 91.0 46.7 44.4 37.0 34.5 129,094 

10-11 years 
complete 76.3 93.1 90.5 56.3 47.9 37.5 38.4 109,777 

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 32.4 32.0 589,164 
Muslim 68.2 91.9 89.5 51.4 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-
Buddhist 67.5 89.1 91.3 52.2 59.6 42.0 54.8 4,571 

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 
caste 68.7 92.2 90.6 44.4 48.4 37.4 37.7 158,483 

Scheduled tribe 54.9 90.3 91.0 37.4 46.4 36.0 37.1 67,263 

Other 
backward class 76.5 93.6 90.2 50.3 42.7 32.4 33.7 310,783 

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 41.4 38.5 31.5 133,973 













6th  ICODECON, 11-13.10.2024 Kalamata,  Greece. Book of abstracts 

73 

Women residing in rural areas are negatively associated with the consumption of eggs, 

chicken, 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 

priority for 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 

discrimination. To 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 make most 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 of non-

vegetarian foods. Cultural, religious, and socio-economic factors continue to dominate 

dietary choices in India, underscoring the deep-rooted nature of vegetarianism in the 

country. In many households, women are traditionally responsible for maintaining 

dietary practices, including vegetarianism. This role is often seen as part of their duty 

to uphold family and cultural values. . Despite increased autonomy in other areas, such 

as decision-making and mobility, women might still conform to established dietary 

norms to fulfill societal expectations and maintain harmony within the household. 

While men might have the flexibility to eat non-vegetarian food outside the home 

without significant moral repercussions, women are expected to uphold these 

traditions within the household. Meat consumption 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 dietary shifts. Thus strong cultural, 

religious, and gendered foundations of vegetarianism in India explain why female 

autonomy does not substantially affect non-vegetarian food consumption (Johnston 

et al 2021, Natrajan & Jacob 2018) 
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Abstract 

Commodity price fluctuations are the main drivers of economic development, 

impacting many areas of the economy. This study takes a comprehensive approach, 

analyzing the effect of shocks that arise with uncertainty, such as stock market 

uncertainty (VIX), economic policy uncertainty (EPU), exchange rate uncertainty (EXV), 

and oil volatility on the volatility of commodities prices (OVX). The study applies the 

nonlinear Autoregressive-distributed Lag (NARDL) approach, a robust methodology 

that captures both the long and short-run nonlinearities through positive and negative 

partial sum decomposition of the explanatory variables. The findings of the study 

show that EPU positively affects commodity prices, whereas VIX inversely affects 

them. OVX positively affects commodity prices, while EXV does not impact commodity 

prices in the short run. However, in the long run, EPU has a negative impact on 

commodity prices. Similarly, VIX and EXV negatively affect commodity prices in the 

long run. In the long run, positive (negative) changes in oil volatility increase 

(decrease) commodity prices. These findings hold significant implications for 

policymakers and stockholders, equipping them with valuable insights to hedge their 

assets and portfolios during uncertain periods. 

Keywords: Uncertainty, Commodity prices, NARDL model   
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 g) Rice   h) Sugar   

  

Fig. 1 Commodity prices Response to Economic Policy Uncertainty. Note: Black 

(dotted) lines show positive (negative) impact while red lines show asymmetry and 

confidence (upper and lower) bands.   

Finally, plotting the multiplier effects further enriches the dynamic asymmetric 

association among selected variables. The changes in the prices of the commodities 

to a unit shock in EPU, VIX, OVX, and EXV from an initial level to their current 

equilibrium levels are seen in these dynamic multipliers (figs 1, 2, 3, 4). Based on the 

NARDL model, dynamic multipliers are estimated. The linear combinations of 

multipliers corresponding to the positive (black line) and negative (dashed black line) 

changes are presented through asymmetry curves. Dashed red lines depict overall 

asymmetry in positive and negative shocks, while dotted red lines depict the 

corresponding upper and lower bounds of asymmetry (at 95 percent confidence 

level).  

Figure 1 shows the adjustments of each commodity price to negative and positive 

unitary EPU shocks. The dynamic multipliers show that when EPU increases, silver, 

rice, and sugar prices also increase. In the case of silver, less increase is being noticed. 

As the EPU increases, the price of silver increases by 0.3 units, but the price becomes 

stable after three days. In the case of rice, the price increases initially by 0.5 units, but 

after nine days, the prices become stable, and the price of sugar continues to increase 

as the EPU increases. In the case of wheat, the graph shows no effect when EPU 

increases. However, the price of grain decreases when EPU decreases by -0.01 units. 

In the case of energy, when EPU increases, the prices of energy commodities may 

decrease, and the value is stable from the very beginning and decreases up to -0.007 
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units. When EPU decreases, the prices of energy commodities increase by 0.001 units 

and remain stable from the start. The prices of corn and soybean decreased with the 

increase in EPU and became stable after two days at -0.02 units. However, the price 

of corn still decreases with the decrease in EPU by -0.02 units, but the price of soya 

beans slightly increases with the decrease in EPU. The price of gold decreases with the 

increase in EPU; however, it decreases less after day nine but decreases slightly more 

after day 14. The gold price still decreases with the decrease in EPU, but it slightly 

moves up on day two. After day two, the price decreases further, but after a few days, 

it again moves upwards but is still on the opposite side. Figure 1 shows that the EPU 

positively affects commodity prices except for energy and soybeans.    

Figure 2 depicts the impact of VIX on commodity prices. The dynamic multipliers show 

that when the VIX shocks increase, the value of gold decreases; however, in a day or 

two, the price starts to decrease further, and then it starts to increase, and then after 

a few days, it again decreases by -0.4 units and still remains at the opposing side. When 

VIX decreases, the prices of gold increase; hence, the price of gold fluctuates so that 

sometimes prices go up, sometimes down, but remain optimistic. Silver, energy, 

wheat, corn, and soybean prices decreased with the increases in VIX shocks. In all 

these commodities, though, stability was reached after certain days, but on the 

opposing side. However, the prices of rice and sugar increase with the increase in VIX, 

but the increase is minimal; hence, stability reaches after a certain period. When the 

VIX decreases, silver, energy, and rice prices increase. After certain days, the prices of 

silver and energy commodities become stable. Still, the price of rice gradually 

decreases and, after a few days, reaches an equilibrium position and then again 

increases by 0.05 units. However, prices of wheat, soybean, and sugar decreased with 

the decrease in VIX. The price of grain fluctuates more on the negative side than 

soybean and sugar, though their prices become stable before the price of wheat on 

the negative side when VIX decreases. Fig. 2 shows that the VIX has a negative impact 

on the prices of commodities except sugar, where the effect is positive.     
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Figure 2. Dynamic multiplier effect of Commodity prices to VIX 

a) Gold    b) Silver    

  
Fig. 2 Commodity prices Response to Stock market uncertainty.  

 

 

 

 

    c)    Energy        d)    Wheat        

    e)    Corn        f)    Soybean        

    g) Rice       h) Sugar       
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Figure 3. Dynamic multiplier effect of Commodity prices to OVX 

a) Gold    b) Silver    

 

 

c) Energy    d) Wheat    

  

e) Corn                                                                                                   f) Soyabean  

 
Fig. 3 Commodity prices Response to Oil Volatility.  

Figure 3 shows the adjustments in the prices of the commodities with the positive 

and negative impact of oil volatility shocks. The prices of gold, silver, wheat, corn, 

 �� �� 

    

    g) Rice       h) Sugar       
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and soya beans increase with oil volatility. In the beginning, when the oil volatility 

increases, the gold prices also increase by 0.6 units, but after some days, the price 

of gold moves downwards. Hence, continuous fluctuations may occur in the price 

of gold but remain positive. The price of silver and wheat slightly increases, as 

shown by graphs (b) and (d) in Figure 3, and then within a day, their price is stable 

where it initially arose. In the case of corn and soya beans, the prices increase as 

the oil volatility increases, and their increase is sufficiently incredible compared to 

the increase of silver and wheat. The price of sugar decreases with the increase in 

oil volatility, and after day 4 or 5, this price decrease becomes stable. The graph of 

energy and rice shows that when the oil volatility increases, their prices may not be 

affected. However, a slight downward shift may occur in energy prices, but that is 

not too much, according to the graph. In the case of gold, when oil volatility 

decreases, the price of gold increases, and after nine days, the price moves toward 

the equilibrium position, and there, it becomes stable. The prices of silver, energy, 

wheat, rice, and sugar also increase with the decrease in oil volatility. The price of 

sugar and wheat has not increased that much, just slightly higher from the 

equilibrium position. When oil volatility decreases, the price of corn moves 

somewhat downward from the equilibrium position, but that is not too much. 

Figure 3 shows that oil shock negatively impacts commodity prices except for the 

corn and soybean, where the impact is positive.   

Finally, figure 4 shows the adjustments in the prices of the commodities with the 

positive and negative effects of exchange rate uncertainty. The prices of gold, energy, 

and rice decrease with the increase in EXV. Initially, the price of gold fluctuated more 

negatively, but after nine days, the price slightly fluctuated. Energy prices become 

stable after two days but on the opposing side. The increase in the exchange rate may 

not affect corn and sugar prices, and their prices remain in the equilibrium position 

while the price of soybean slightly increases with the increase EXV. The same is the 

case with silver and wheat. Their prices also increase with the increase in EXV, but 

their increase is slightly more significant than soybeans. When the exchange rate 

uncertainty decreases, the prices of gold, wheat, corn, soybean, and sugar increase. 

The price of gold becomes stable after nine to ten days. The increase in the price of 
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grain is the greatest among all the commodities, while the increase in soybean price 

is just slightly above the equilibrium point. Figure 4 shows that EXV has a negative 

impact on the prices of commodities except silver, where the effect is positive. It is 

clear from the statistics that the impact of all the uncertainties on the prices of 

commodities is asymmetric.      

Figure 4. Dynamic multiplier effect of Commodity prices to EXV 

a) Gold    b) Silver    

   

    

c) Energy    d) Wheat    

 
 

 

 

 

 

    

e) Corn      f) Soybean      
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g) Rice   h) Sugar   

   
Fig. 4 Commodity prices Response to Exchange Rate Fluctuations.  

   

Conclusion  

This study examines the long and short-run asymmetric impact of uncertainty (EPU, 

VIX, OVX, and EXV) on the prices of commodities in the United States using the Non-

linear autoregressive distributive lag model (NARDL). Wald test supports the existence 

of nonlinearity in the connections. These findings show that the effect of EPU EXV, 

OVX, and VIX on commodity prices is significant. EPU has a significant positive effect 

on commodity prices, while VIX has a negative impact on commodity prices. Oil 

volatility shows a positive effect on commodity prices, but there is no impact of 

exchange rate uncertainty on the prices of commodities in the short run. In the long 

run, EPU has a negative effect on commodity prices, which means an increase in EPU 

decreases commodity prices. Similarly, stock market uncertainty and exchange rate 

uncertainty also have a negative impact on the prices of commodities, which means 

when these uncertainties increase, the prices of commodities decrease. Conversely, 

positive (negative) changes in oil shocks increase (decrease) commodity prices in the 

long run.   

5.1 Policy Implications 

This study involves policymakers and investors. While formulating economic policies, 

policymakers should be aware of the complex connection between uncertainties and 

the prices of commodities to avoid unnecessary price fluctuations. On the one side, 

they should establish an organized policy structure to ease the negative effect of 
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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 impulse response 

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 spending and 

decomposition of investment indicated a crowding-out 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 
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The classic work of Eugene Fama's Efficient Markets Hypothesis (1970), highlights the 

critical role of macroeconomic information in influencing stock market returns. Fama 

suggests that beating the market consistently is difficult. Any discrepancies in how 

macroeconomic factors affect stock prices can result in market inefficiencies and 

mispricing (Fama, 1970). This makes consistently outperforming the market unlikely, 

except for those rare instances of remarkable luck (Baldridge, 2022). Such 

discrepancies could undermine stakeholder confidence and lead to the creation of 

policies that are theoretically sound but practically ineffective, and result in significant 

misjudgments in investment strategies. Following these concepts, the semi-strong 

form of market efficiency best represents real-world financial markets, where stock 

prices swiftly integrate all publicly available information, including macroeconomic 

data impacting companies. This underscores the importance of investors considering 

these factors in their investment assessments (Omodero, 2020), which in turn, will 

affect the market capitalization. 

Ross's "Arbitrage Theory of Capital Asset Pricing" suggests that an asset's returns can 

be predicted by its expected returns and sensitivity to macroeconomic variables, such 

as inflation, interest rates, and economic growth (Ross, 1976). However, Naik and 

Padhi (2012) found that the impact of these variables on stock prices varies across 

different markets and time periods (Naik & Padhi, 2012). This indicates a need for 

specific country-contextual research 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 



6th  ICODECON, 11-13.10.2024 Kalamata,  Greece. Book of abstracts 

145 

how macroeconomic factors can affect financial equilibrium by influencing the quality 

and availability of information (Merton, 1987). While macroeconomic factors directly 

influence market capitalization, information about these conditions indirectly 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 other 

way around, with interest rates as the main influencer of stock return variations in the 

Thai stock market, using VAR (Tangjitprom, 2012). Despite this contradictory empirical 

findings, majority of the empirical research underscores the influence of 

macroeconomic factors on the capital market. For example, Issahaku (2013) utilized 

VECM found a long-term correlation between stock returns and variables like FDI, 

inflation rate, and supply of money and in the shorter period, there was a significant 

link between returns from stock and rate of interest, inflation rate, and supply of 

money stock, in Ghana (Issahaku, Ustarz, & Domanban, 2013). Sukuoglu and Nalin 

(2014) utilized dynamic panel model across European countries and discovered that 

while money supply and inflation negatively affected stock market growth, savings 

rates, liquidity ratios, and income had positive effects (Sukruoglu & Nalin, 2014)2. 

Another study found causal links 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 market index 

(Barakat, Elgazzar, & Hanafy, 2016). Additionally, Giri and Joshi (2017) found that 

 
2 This finding is consistent with Hsing's (2014) study on Estonia using a GARCH model, which 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). . 
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inflation, FDI, exchange rates, and economic growth positively affected stock prices, 

while crude oil prices had a negative impact (Giri & 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 and 

Variance 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 association between GDP 

and stock performance remains unexplained (Innocent, 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 

strengthens the unusual capital market dynamics of Bangladesh found in Moazzem 

and Rahman (2011), where they investigated the relationship between regulatory 

decisions by the BSEC and market volatility in the DSE (Moazzem & Rahman, 2011). 

The research timeframe of 1977 to 2022 allows for an in-depth analysis of short and 

long-term trends and patterns, facilitating a comprehensive understanding of 

sustainable growth over time. Policymakers and stakeholders can benefit from the 

study's findings to make informed decisions that foster inclusive and sustainable 

financial market development that facilitates sustainable economic development for 

the well-being of all in Bangladesh. This study aims to examine the relationship 

between overall capital market performance and macroeconomic factors, 
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Section 2 details the 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 provided in the appendix. 

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 fixed assets and 

changes in inventory levels. Fixed assets encompass various additions like land 

improvements, machinery purchases, and infrastructure construction. Inventories 

refer to goods held by companies for production or sales fluctuations. The 2008 

System of 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 capital 

formation from year 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. This 

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 consistency 

across variables. 
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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 value of 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 unit of the U.S. dollar 

(World Bank, 2022).  

2.1.4 Inflation 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, calculated by comparing current and constant local currency GDP, 

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 covering 

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. 
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2.2.2 Official Exchange Rate and growth rate of Gross Capital Formation 

The Balassa-Samuelson hypothesis suggests that exchange rate fluctuations impact 

tradable and non-tradable goods, influencing capital formation (Balassa, 1964). 

Exchange rate movements affect foreign investment: a 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). Empirically, Omoregie, Olofin, and 

Ikpesu (2020) used a non-linear autoregressive model on Nigerian data, revealing a 

changing causal relationship between the exchange rate and the capital market over 

time (Omoregie, Olofin, & Ikpesu, 2020). 

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 consumption (Gurloveleen & 

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 decreased stock market investment. It also 

makes capital goods more expensive, further hindering capital formation (Fischer, 

1993). Talla (2013) found that the inflation-stock market relationship depends on 

whether inflation is anticipated or unexpected. Expected inflation can drive stock 

prices up, while unexpected inflation redirects resources from investment to 
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differencing variables as needed. Seasonality was assessed using Autocorrelation 

Function (ACF) and Partial Autocorrelation Function (PACF), with de-seasonalization 

applied if required. 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 conducted 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, Structural Vector Autoregressive (SVAR) was considered to address 

contemporaneous bias in VAR results (Enders, 2015; Stock & Watson, 2001). In cases 

of unconventional results, the study introduced additional variables and repeated the 

seven-step 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 determinants 

of 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 and 

white 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 model 
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Table 1: VAR (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) 

 (1) (2) (3) (4) (5) (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) (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 0***  0.0299 -0.166 
 (0.348) (0.109) (0) (0) (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) (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 0***  0.623 -0.623 
 (0.607) (0.190) (0.374) (0) (1.062) (0.911) 
L.rir -2.019*** -0.693*** 0.405 -0**  -0.817 1.821** 
 (0.615) (0.193) (0.379) (0) (1.076) (0.923) 
L2.rir 2.221*** 0.739*** -0.656 0**  0.593 -0.642 
 (0.676) (0.212) (0.416) (0) (1.181) (1.014) 
Constant 1.485 -0.956 3.581 -0 5.469 -4.916 
 (3.930) (1.233) (2.418) (0) (6.871) (5.897) 
       
Observations 43 43 43 43 43 43 

Standard errors in parentheses 
*** p<0.01, ** 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 

rate, GDP 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. 

Conversely, increases in GDP growth, inflation rate, and real interest rate negatively 
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impact capital formation growth, with the negative effect of GDP growth on capital 

formation being theoretically unexpected. The causality tests confirm these 

relationships are unidirectional, with macroeconomic changes significantly affecting 

capital formation growth. 

 

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 the effect 

tapering 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 similar impact on capital 

formation growth, indicating a temporary effect that stabilizes over time. The VAR 

Figure 1: Impulse Response Function 
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trivial in lag 1 (see Table E.2 from Appendix E) and hence, no significant causality will 

be 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). Other macroeconomic 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 growth and GDP growth persists, 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 a 15-year period (see Table I.1 from Appendix I). 

In this stage, the study separates public and private components of gross capital 

formation, 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 formation, leading 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 (see Table D.3 and 

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), 





6th  ICODECON, 11-13.10.2024 Kalamata,  Greece. Book of abstracts 

161 

Table 2: VAR (Growth Rate of Public GCF, Detrended Growth Rate of GDP, Detrended Exchange Rate, 

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

 (1) (2) (3) (4) (5) (6) 
VARIABLES gvinv_gr gdp_grhat erhat L_erhat rir inf 
L.gvinv_gr 0.0441 0.0289 0.0310 -0 0.0738 -0.120 
 (0.175) (0.0207) (0.0413) (0) (0.0999) (0.114) 
L2.gvinv_gr 0.288* -0.0234 0.0140 0 -0.142 0.208** 
 (0.160) (0.0189) (0.0378) (0) (0.0914) (0.105) 
L.gdp_grhat -1.403 -0.197 0.558** -0 0.738 -0.890 
 (1.185) (0.140) (0.280) (0) (0.678) (0.776) 
L2.gdp_grhat 0.363 -0.0137 0.439* -0 -0.357 0.476 
 (1.058) (0.125) (0.250) (0) (0.606) (0.693) 
L.erhat -1.168* 0.122 0.764*** 1***  0.136 0.0337 
 (0.710) (0.0841) (0.168) (0) (0.407) (0.465) 
L2.erhat 0.745 -0.0312 0 0 0 0 
 (0.948) (0) (0) (0) (0) (0.621) 
L2.erhat 0 0 -0.365 -0***  0.0603 -0.303 
 (0) (0.112) (0.224) (0) (0.543) (0) 
L3.erhat 0.550 0.0531 0.158 0***  -0.680 0.891* 
 (0.737) (0.0873) (0.174) (0) (0.422) (0.483) 
L.rir 2.393 -0.761*** 0.343 0***  1.759** -0.743 
 (1.523) (0.180) (0.360) (0) (0.872) (0.997) 
L2.rir -3.340** 0.843*** -0.565 -0***  -0.374 0.253 
 (1.688) (0.200) (0.399) (0) (0.966) (1.105) 
L.inf 2.116 -0.649*** 0.247 0***  1.452* -0.535 
 (1.296) (0.154) (0.307) (0) (0.742) (0.849) 
L2.inf -3.222** 0.783*** -0.513 -0***  -0.377 0.303 
 (1.510) (0.179) (0.357) (0) (0.864) (0.989) 
Constant 18.10** -1.563 2.753 0**  -8.921* 10.32* 
 (9.066) (1.074) (2.144) (0) (5.189) (5.936) 
       
Observations 43 43 43 43 43 43 

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

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 significant relationship 

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, with 

the identified causal relationships being unidirectional (see Table H.4 in Appendix H). 
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3.2 Discussions 

3.2.1 Real Interest Rate 

The real interest rate, both in the initial and government expenditure-incorporated 

models, exhibits a significant negative relationship with market capital formation, 

aligning with theoretical expectations. While section 3.2.4 also deliberated on how 

interest rates 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 emphasizing 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 influences Bangladesh's 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 expense 

of savings. 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 

introduction of government expenditure notably enhances its explanatory strength 
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over time. This enhancement suggests a dynamic relationship, potentially influenced 

by government spending responding to inflation. Past values of the inflation rate 

exhibit a significant relationship 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 increase in its 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 required to buy 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 in US 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 tends to outweigh 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. 
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3.2.4 GDP Growth Rate 

In the economy of Bangladesh, the 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 short run, and this 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 crowding-out effect 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 exhibit a significant 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, as indicated 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 crowding-out effect in the country's 

capital market due to the counterbalancing effects of increased government spending 

and decreased gross domestic investment.  
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Table 3: VAR (Growth Rate of Private GCF, Detrended Growth Rate of GDP, Detrended Exchange Rate, 

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

 (1) (2) (3) (4) (5) (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) (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) (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) (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) (0.566) (0.661) 
L.erhat 0.0446 0.157* 0.790*** 1***  0.138 -0.00984 
 (0.350) (0.0837) (0.162) (0) (0.400) (0.468) 
L2.erhat 0.235 -0.110 0 -0 0 0.0997 
 (0.432) (0) (0) (0) (0) (0) 
L2.erhat 0 0 -0.423** 0 -0.197 0 
 (0) (0.103) (0.199) (0) (0.493) (0.576) 
L3.erhat -0.135 0.118 0.194 -0 -0.453 0.540 
 (0.335) (0.0801) (0.155) (0) (0.383) (0.447) 
L.rir -3.122*** -0.714*** 0.327 0 1.994** -1.076 
 (0.817) (0.195) (0.377) (0) (0.934) (1.092) 
L2.rir 3.659*** 0.785*** -0.612 -0 -0.805 0.834 
 (0.885) (0.212) (0.409) (0) (1.011) (1.182) 
L.inf -2.881*** -0.607*** 0.254 0 1.696** -0.872 
 (0.697) (0.167) (0.322) (0) (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 
*** p<0.01, ** 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 past 

values of 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) work (Saidjada & 
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Jahan, 2016). In order to validate the idea, this study introduces, for the sake 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 crowding-out 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 in capital 

formation, 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%, 

institutional failure can be one of the reasons (Levine, 1997; Porta, Lopez-de-Silanes, 

Shleifer, & Vishny, 2000; North, 1990). 

3.3 Implications and Recommendations  

In accordance with the discussion above, it is clear that the current scenario of the 

macroeconomic capital market is not well.  From the study, some real-life implications 

and policy recommendations can be devised: 

Institutional Development: 

In the context of Bangladesh, enhancing institutional development is an urgent matter 

because according to the World Governance Indicator7, the institutional structure of 

Bangladesh is in a weak position.  

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

http://info.worldbank.org/governance/wgi/
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1. The government can strengthen regulatory bodies and legal frameworks to ensure 

investor protection, transparency, and accountability. This policy recommendation is 

consistent with the theoretical framework provided by Levine in 1997 (Levine, 1997).  

2. Improve corporate governance practices to build investor confidence and attract 

more domestic 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 rates, given their moderate yet significant 

impact on the economy, as indicated by this study's findings. 

Facilitate Private Capital Market Intensely 

The presence of a crowding-out effect in the economy of Bangladesh has adverse 

effect on the GDP growth rate. While real GDP growth has improved over the years, it 

could have been significantly higher with more facilitation of private investment 

through reduced government spending and the strengthening of institutions to 

support the capital market. 

Green and Sustainable 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 of 

climate-friendly 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 intended 

environmental or sustainability goals. give reference for this statement (Stern, 2007). 
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Earlier, it was demonstrated that Bangladesh is in a weak position in terms of capital 

infrastructure although the macroeconomic tools are properly 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 encounter heightened 

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 external influences and limited regulatory control, 

the nation is ill-prepared 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, is leveraging 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 peculiar relationship 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 of 

relevant literature, and the lack of more granular data at a monthly 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 
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interrelationships among macroeconomic variables and transitioning to a micro-level 

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 commitment, and transparency 

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 solid path 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 between time and each variable 

Standard errors in parentheses 
*** p<0.01, ** 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 capital formation (gcf_gr) and time. Similarly, regression R2, 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 government spending and time, growth rate of private 

capital formation and time, and growth rate of public capital formation and time respectively.  

 

 

 

 

 

 

 

  

 (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***  -3,44***  202.2 -82.90 -2.5***  15.09 272.85* 
 (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 
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Appendix B: Stationarity Test using Augmented Dickey Fuller (ADF) Test for Unit 

Root 

Table B.1: 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), Growth Rate of Private Gross Capital Formation (pvinv_gr),  

Growth Rate of Public Gross Capital Formation (gvinv_gr) 

 

 
 

  

 Interpolated Dickey-Fuller MacKinnon 
approximate p-value 

for Z(t) 
Variable 
Name 

Test 
Statistics 

1% 
Critical 
Value 

5% 
Critical 
Value 

10% 
Critical 
Value 

gcf_gr -6.165 

-3.614 -2.944 -2.606 

0.0000 
gdp_grhat -9.015 0.0000 

erhat -3.065 0.0293 
inf -6.389 0.0000 
rir -5.378 0.0000 

g_grhat -5.100 0.0000 
pvinv_gr -4.699 0.0001 
gvinv_gr -5.838 0.0000 
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Appendix C: Autocorrelation Function (ACF) and Partial Autocorrelation Function 

(PACF) Analysis 

 

 

 

 

 

Figure C.1: ACF and PACF of Growth Rate of GCF 

Figure C.2: ACF and PACF of Growth Rate of GDP 
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Figure C.3: ACF and PACF of Detrended Exchange Rate 

Figure C.4: ACF and PACF of Inflation Rate 
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Figure C.5: ACF and PACF of Real Interest Rate 

Figure C.6: ACF and PACF of Growth Rate of Detrended Growth Rate of Government 
Spending 
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Figure C.7: ACF and PACF of Growth Rate of  Public Gross Capital Formation 

 

 

Figure C.8: ACF and PACF of Growth Rate of Private Gross Capital Formation 
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Appendix D: Selection Order Criteria 

Table D.1: 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 

 

Table D.2: 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 Government Spending.   

 

Table D.3: Selection Order Criteria of VAR using Growth Rate of Private 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 7.3e-29* -47.7829* -47.1485* -46.0626* 
2 1060.61 -17.437 36  4.7e-28 -45.982 -44.8945 -43.033 

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 2.1e-31* -50.8165* -49.9642* -48.47* 
2 1120.95 46.418 49 0.578 6.1e-31 -49.8998 -48.4083 -45.80 
3 1164.79 87.691 49 0.001 8.7e-31 -49.9899 -47.8592 -44.1386 
4 1223.73 117.87* 49 0.000 9.9e-31 -50.8159 -48.046 -43.209 

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 4.3e-28* -46.0053* -45.3661* -44.25* 
2 964.132 -41.954 36  5.6e-27 -43.5186 -42.4229 -40.5094 
3 1023.3 118.33 36 0.000 1.7e-27 -44.9414 -43.3891 -40.6784 
4 1069.33 92.068* 36 0.000 1.2e-27 -45.7236 -43.7146 -40.2067 
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Table D.4: 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 

Rate of Interest.   

 

Appendix E: Results of Vector Autoregressive Models 

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

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

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

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 2.1e-31* -50.8165* -49.9642* -48.47 
2 985.294 41.386 49 0.578 6.1e-31 -49.8998 -48.4083 -45.80 
3 993.289 15.991 49 0.001 8.7e-31 -49.9899 -47.8592 -44.1386 
4 992.388 117.87* 49 0.000 9.9e-31 -50.8159 -48.046 -43.209 

 (1) (2) (3) (4) (5) (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) (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) (0.650) (0.558) 
L.erhat 0.102 0.0187 0.903*** 1***  -0.112 0.273 
 (0.286) (0.0959) (0.150) (0) (0.415) (0.356) 
L2.erhat 0.0750 0.000801 -0.320** 0**  0.465 -0.546 
 (0.289) (0.0966) (0.152) (0) (0.418) (0.359) 
L.inf 0.131 -0.0900 -0.171 0 -0.197 1.043*** 
 (0.297) (0.0993) (0.156) (0) (0.430) (0.369) 
L.rir -0.0613 -0.0697 -0.169 0 -0.393 1.337*** 
 (0.310) (0.104) (0.163) (0) (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 
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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, Real Rate of Interest and Inflation Rate, at lag=1) 

 (1) (2) (3) (4) (5) (6) (7) 
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** 0**  -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 
*** p<0.01, ** p<0.05, * p<0.1 
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Table E.3: VAR (Growth Rate of GCF, Detrended Growth Rate of GDP, Detrended 

Exchange Rate, Lag of Detrended Exchange Rate, Detrended 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) (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) (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) (0.00465) (0.704) (0.610) 
L.erhat 0.693*** 0.163* 0.807*** 1***  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 0***  0 0 0 
 (0.333) (0.111) (0) (0) (0) (0) (0) 
L2.erhat 0 0 -0.453** 0 -0.0146*** -0.00380 -0.122 
 (0) (0) (0.219) (0) (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) (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 43 

Standard errors in parentheses 
*** p<0.01, ** p<0.05, * p<0.1 
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Table E.4: VAR (Growth Rate of Public GCF, Detrended Growth Rate of GDP, Detrended 

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

Interest, at lag=1) 

 (1) (2) (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) (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*** 1***  0.412 -0.285 
 (0.626) (0.0916) (0.146) (0) (0.354) (0.415) 
L2.erhat 1.200* 0.0408 -0.305** 0***  -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) (0.374) (0.438) 
L.inf 0.0322 -0.120 -0.176 0* 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) (1.157) (1.839) (0) (4.478) (5.245) 
       
Observations 44 44 44 44 44 44 

Standard errors in parentheses 
*** p<0.01, ** p<0.05, * p<0.1 
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Table E.5: VAR (Growth Rate of Private GCF, Detrended Growth Rate of GDP, 

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

Interest Rate, at lag=1) 

 (1) (2) (3) (4) (5) (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) (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) (0.530) (0.624) 
L.erhat -0.291 -0.0132 0.895*** 1***  0.382 -0.265 
 (0.405) (0.0914) (0.144) (0) (0.347) (0.409) 
L2.erhat 0.218 0.0229 -0.317** 0**  -0.645* 0.598 
 (0.413) (0.0932) (0.147) (0) (0.354) (0.417) 
L.rir -0.625 -0.123 -0.191 0 1.434*** -0.550 
 (0.439) (0.0991) (0.156) (0) (0.376) (0.443) 
L.inf -0.767* -0.115 -0.172 0 1.179*** -0.376 
 (0.419) (0.0944) (0.149) (0) (0.359) (0.422) 
Constant 12.94** 1.629 2.499 -0 -9.692** 11.70** 
 (5.323) (1.200) (1.893) (0) (4.558) (5.366) 
       
Observations 44 44 44 44 44 44 

Standard errors in parentheses 
*** p<0.01, ** p<0.05, * p<0.1 
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Table E.6: VAR (Growth 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) 

 (1) (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*** 1***  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* -0***  -0.0479 -0.183 
 (0.455) (0) (0) (0.224) (0) (0.523) (0) 
L2.erhat 0 0 0 0 0 0 0 
 (0) (0.112) (0.925) (0) (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 0***  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***  -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 0***  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***  -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 
*** p<0.01, ** p<0.05, * p<0.1 
 



6th  ICODECON, 11-13.10.2024 Kalamata,  Greece. Book of abstracts 

186 

Appendix F: Stability of VAR Models 

Table F.1: Stability of VAR (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) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

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 
-0.2766824 - 0.4947347i 0.566847 
0.4745995 + 0.2787208i 0.550391 
0.4745995 - 0.2787208i 0.550391 

-0.5273783  0.527378 
-0.273938  0.273938 
0.1496805  0.14968 
1.522e-16  1.5e-16 
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Table F.2: 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 Spending, Real Interest Rate and Inflation Rate, at lag=1 (1) and at 

lag=2 (2), respectively) 

 

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, Real Interest Rate and Inflation Rate, at lag=2] 

 

Eigenvalue (1) Modulus (1) Eigenvalue (2) Modulus (2) 
0.957525  0.957525 0.8903565 + 0.09066795i 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 + 0.2736394i 0.349869 
   -0.2180136 - 0.2736394i 0.349869 
   -2.817e-16  2.8e-16 

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 + 0.01421327i 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 
1.168e-15  1.2e-15 -1.037e-15  1.0e-15 
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Appendix G: White Noise Test of Growth Rate of Private GCF 

Table G.1: Portmanteau Test for White Noise 

 

Appendix H: Granger Causality Test 

 

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

Portmanteau (Q) statistic = 30.2905 
Prob > chi2(21) = 0.08638 

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* 

*** p<0.01, ** p<0.05, * p<0.1 
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Table H.1: 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 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 
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Table H.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 Government Spending, Real Rate of Interest and Inflation Rate, at 

lag=2 

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** 

*** p<0.01, ** p<0.05, * p<0.1 
 

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 4.7278 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 
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Table H.3: Granger Causality Test Among Growth Rate of Public GCF, Detrended 

Growth Rate of GDP, Detrended Exchange Rate, Lag of Detrended Exchange rate, 

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

 

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 

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* 
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Table H.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. 

Appendix I: Forecast Error Variance Decomposition 

Table I.1: 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 of Model 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 
Ste
p (1) (2) (3) (4) (5) (6) 

0 0 0 0 0 0 0 
1 1 0 0 0 0 0 

2 0. 782248 0.01167
6 

0.01983
9 0.000778 0.037928 0.147531 

3 0.750996 0.04349 0.01904 0.000754 0.041861 0.143856 

erhat L.erhat 4.5776 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 

*** p<0.01, ** p<0.05, * p<0.1 
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3 

4 0.726989 0.04172
7 

0.02593
9 0.000728 0.063203 0.141415 

5 0.713463 0.04164
2 0.04273 0.000714 0.062672 0.138778 

6 0.712021 0.0417 0.04289
5 0.000719 0.062927 0.139737 

7 0.710068 0.04157
5 

0.04536
4 0.000717 0.062958 0.139318 

8 0.708201 0.04197
4 

0.04715
4 0.000715 0.062947 0.139009 

Model 2 
Ste
p 

(1) 
fevd 

(2) 
fevd 

(3) 
fevd 

(4) 
fevd 

(5) 
fevd 

(6) 
fevd (7) 

0 0 0 0 0 0 0 0 
1 1 0 0 0 0 0 0 

2 0.74358 0.00259
6 

0.01359
3 0.00001 0.037928 0.02755

7 
0.14328

9 

3 0.70814
6 

0.01814
6 

0.01588
3 

0.00002
3 0.053548 0.06779

8 
0.13645

5 

4 0.67871
7 

0.02443
4 

0.02927
6 

0.00003
5 0.054072 0.08294

7 
0.13051

9 

5 0.65007
3 

0.02921
4 

0.05881
9 

0.00003
5 0.05733 0.07955

3 
0.12497

6 

6 0.64651
3 

0. 
029144 

0.05872
2 

0.00003
5 0.059627 0.07931 0.12664

8 

7 0.64314
8 

0.02912
3 

0.06225
5 

0.00003
5 0.059731 0.07893

9 
0.12676

8 

8 0.63974
1 

0.03052
8 

0.06214
8 

0.00003
5 0.059691 0.08033

7 0.12752 

9 0.6344 0.03129
5 

0.06224
1 

0.05920
1 0.000035 0.081 0.13182

8 

10 0.62768
3 

0.03103
4 

0.06425
5 

0.05859
1 0.000035 0.08147

2 0.13693 

11 0.62160
9 

0.03071
9 

0.06588
1 

0.05813
9 0.000034 0.08263

9 
0.14097

9 

12 0.61666
5 

0.03046
2 

0.06685
3 

0.05779
9 0.000034 0.08380

1 
0.14438

5 

13 0.61189
3 

0.03028
5 

0.06849
9 

0.05742
8 0.000034 0.08475

4 
0.14710

6 

14 0.60675
1 

0.03022
8 0.07112 0.05699

6 0.000034 0.08551
1 

0.14936
1 

15 0.60175
5 

0.03035
2 

0.07400
3 

0.05656
8 0.000033 0.08605

2 
0.15123

7 
(1) impulse = gcf_gr, and response = gcf_gr 
(2) impulse = gdp_grhat, and response = gcf_gr 
(3) impulse = erhat, and response = gcf_gr 
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(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 J.1: 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 

1_1 1 2.579***  1_4 0 0 
 (0) (0.275)  (0) (0) 

2_1 -0.122***  0 2_4 0 0 
 (0.0470) (0)  (0) (0) 

3_1 0.213** 0 3_4 0 0 
 (0.0903) (0)  (0) (0) 

4_1 0.267 0 4_4 1 4.391***  
 (0.293) (0)  (0) (0.468) 

5_1 0.0344 0 5_4 0.845***  0 
 (0.0381) (0)  (0.0195) (0) 

1_2 0 0 1_5 0 0 
 (0) (0)  (0) (0) 

2_2 1 0.804***  2_5 0 0 
 (0) (0.0857)  (0) (0) 

3_2 -0.693** 0 3_5 0 0 
 (0.270) (0)  (0) (0) 

4_2 -0.221 0 4_5 0 0 
 (0.883) (0)  (0) (0) 

5_2 0.210* 0 5_5 1 0.567***  
 (0.114) (0)  (0) (0.0604) 

1_3 0 0    
 (0) (0)    

2_3 0 0    
 (0) (0)    

3_3 1 1.439***     
 (0) (0.153)    

4_3 0.299 0    
 (0.460) (0)    

5_3 -0.148** 0    
 (0.0597) (0)    
      

Observations 44 44 Observations 44 44 
Standard errors in parentheses 
*** p<0.01, ** p<0.05, * p<0.1 
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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 J.2: 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) (2) 
VARIABLES /A /B VARIABLES /A /B 

1_1 1 2.372***  1_4 0 0 
 (0) (0.256)  (0) (0) 

2_1 -0.175***  0 2_4 0 0 
 (0.0452) (0)  (0) (0) 

3_1 0.312***  0 3_4 0 0 
 (0.105) (0)  (0) (0) 

4_1 -0.00411* 0 4_4 1 0.0301*** 
 (0.00247) (0)  (0) (0.00325) 

5_1 0.184 0 5_4 -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) 

1_2 0 0 1_5 0 0 
 (0) (0)  (0) (0) 

2_2 1 0.702***  2_5 0 0 
 (0) (0.0757)  (0) (0) 

3_2 -0.933***  0 3_5 0 0 
 (0.305) (0)  (0) (0) 

4_2 -0.00187 0 4_5 0 0 
 (0.00721) (0)  (0) (0) 

5_2 -0.0181 0 5_5 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) 

1_3 0 0 1_6 0 0 
 (0) (0)  (0) (0) 

2_3 0 0 2_6 0 0 
 (0) (0)  (0) (0) 

3_3 1 1.404***  3_6 0 0 
 (0) (0.151)  (0) (0) 

4_3 -0.00458 0 4_6 0 0 
 (0.00327) (0)  (0) (0) 

5_3 0.309 0 5_6 0 0 
 (0.475) (0)  (0) (0) 

6_3 -0.176***  0 6_6 1 0.541***  
 (0.0604) (0)  (0) (0.0583) 

Observations 43 43 Observations 43 43 
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Standard errors in parentheses 
* 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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Climate-Driven Temporal Analysis of Global Agricultural Trade 
Networks: Past and Predictive Insights on Essential Crops 
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Corresponding Email: olivia25lu@gmail.com 

 

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 

mailto:olivia25lu@gmail.com






 

6th  ICODECON, 11-13.10.2024 Kalamata,  Greece. Book of abstracts 

 

284 

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. 
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Figure 1: Beans Network Model 
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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 

 

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), Vietnam (VN), 

Yemen (YE) 

Table 3: Wheat Trade Network Countries 
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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 
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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. 

(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 
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Beans: Brazil and India 

  

(a) Auto ARIMA (b) Linear Regression 

(c) Polynomial Regression (d) Gaussian Processes 
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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 
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Appendix A: Forecasting Model Comparison and Country Pair Analysis 

Beans: Additional Country Pairs 

United States - Mexico 

 

(a) Auto ARIMA (b) Linear Regression 

 

(c) Polynomial Regression (d) Gaussian 

Processes 

Canada - Japan 

 

(a) Auto ARIMA (b) Linear Regression 
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(c) Polynomial Regression (d) Gaussian 

Processes 
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Netherlands - United Republic of Tanzania 

 

(a) Auto ARIMA (b) Linear Regression 

 

(c) Polynomial Regression (d) Gaussian 

Processes 

 

Malaysia - China 

 

(a) Auto ARIMA (b) Linear Regression 
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(c) Polynomial Regression (d) Gaussian 

Processes 
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Potatoes: Additional Country Pairs 

United Kingdom - Portugal 

 

(a) Auto ARIMA (b) Linear Regression 

 

(c) Polynomial Regression (d) Gaussian 

Processes 

 

Canada - United States 

 

(a) Auto ARIMA (b) Linear Regression 
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(c) Polynomial Regression (d) Gaussian 

Processes 
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France - Spain 

 

(a) Auto ARIMA (b) Linear Regression 

 

(c) Polynomial Regression (d) Gaussian 

Processes 

 

Wheat: Additional Country Pairs 

France - Algeria 

 

(a) Auto ARIMA (b) Linear Regression 
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(c) Polynomial Regression (d) Gaussian 

Processes 
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Canada - Italy 

 

(a) Auto ARIMA (b) Linear Regression 

 

(c) Polynomial Regression (d) Gaussian 

Processes 

 

Australia - Indonesia 

 

(a) Auto ARIMA (b) Linear Regression 



 

6th  ICODECON, 11-13.10.2024 Kalamata,  Greece. Book of abstracts 

 

320 

 

(c) Polynomial Regression (d) Gaussian 

Processes 
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Argentina - Brazil 

 

(a) Auto ARIMA (b) Linear Regression 

 

(c) Polynomial Regression (d) Gaussian 

Processes 

 

Russia - Egypt 

 

(a) Auto ARIMA (b) Linear Regression 
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(c) Polynomial Regression (d) Gaussian 

Processes 
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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 
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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 agricultural 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. 
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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-
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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. 

Figure 2: Analysis of insurance types in the EU 

Source: Created by the author 
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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. 

 

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%. 
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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 

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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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.  

Jochen  Zeitz 9 
 

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 

 
9Entrepreneur, CEO and chairman of the board of a multinational company.  
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Figure  1: SDGs 

 
Source: On line available on the website 

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

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 






















































































































































































































































































































































































