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Abstract: The climate change crisis is now a serious issue for the future of human life. This paper analyses the global food
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1. Introduction

In September 2015, the United Nations adopted the SDG
(Sustainable Development Goals), providing 17 different
goals for nations to follow in the future — one of them being
climate change issues (UN, 2015). The climate change crisis
is a significant global problem because the perpetuation of the
problem is slowly causing myriads of secondary problems
that develop into more significant crises. Such is the enormity
of this situation that it is no longer sufficient for financial
institutions to look into their investments in companies and
sectors that directly solve the climate change problems. Both
public and private financers worldwide today have to take a
multi-pronged approach toward solving the issues. The most
important are addressing the global food and hunger crisis and
the energy crisis (Raj et al., 2022; Papadis and Tsatsaronis,
2020). Studies have been increasingly pointing out that the
various global crises are forming giant overlaps that augment
our troubles manifold (Raj et al, 2022; Papadis and
Tsatsaronis, 2020; FAO, 2015; CFS, 2020). This paper
focuses on the impact of world hunger and the growing
energy crisis. These issues are important enough to be directly
linked to the causes and effects of the growing climate change
crisis and seek to demonstrate that the world's financial
institutions can contribute to the fight against climate change
by working together to address both crises.

2. Importance of Meeting the Food
Availability and Accessibility for
Fighting Climate Change

Climate change and food are directly linked with each other
in many different ways. According to FAO (2020), climate
change will affect food security. There are multiple pathways
through which these crises have been deepening. Especially
in poorer countries dealing with land arability and production
losses due to extremes of climates, food security and hunger
are increasingly becoming contingent issues (Raj et al., 2022).

Further, the need to produce more food in limited
agricultural lands is causing a massive increase in
environmental pollution. According to Miraglia et al. (2009),
traces of mycotoxins and pesticides have been found in
agricultural lands. These beliefs have contributed vastly to the
climate change effects in Europe. Greenhouse gas emissions
(GHG) from agriculture, as well as the food business, are fast
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growing to become the most significant single source of GHG
emissions across the world. If no mitigation measures are
made in the sector, agriculture, forestry, and land use change
account for about a quarter of global greenhouse gas
emissions, and this percentage is only predicted to climb in
the future (McKinsey 2020). Livestock production has the
highest emission rate among all other agricultural subsectors,
coming in at 31%. This is followed by crop yields, which
account for 27%, and the change of land use, which accounts
for 24%. (Poore et al., 2018). In addition, differences in
production methods, resource consumption, and agricultural
intensity can be observed when comparing agricultural
emissions across regions. Agriculture is the primary
contributor to BRICS countries’ net greenhouse gas emissions,
which account for an average of 18% of the total. BRICS
countries are the most significant economies still in
development (IPCC 2019). Five major countries, including
India, China, the USA, Indonesia, and Brazil, are responsible
for approximately 42 percent of the total greenhouse gas
emissions produced by agriculture worldwide. These five
countries each produce more than 200 million metric tons of
carbon dioxide equivalent annually from their agricultural
practices (Richards et al. 2015).

Recent research on reducing greenhouse gas emissions has
focused on agriculture and related businesses. This study has
investigated several strategies that have the potential to
significantly cut emissions of greenhouse gases from the
world’s food chains. By avoiding the transfer of land to other
uses and restoring ecosystems that have been destroyed, it
may be possible to achieve significant reductions in
greenhouse gas emissions and increases in the amount of
carbon that is sequestered (Herrero et al. 2016). In addition to
technical breakthroughs, agronomic (cultivation, fertilization,
irrigation, weeds, and energy management) and breeding
advancements offer a great deal of potential for reducing
agricultural greenhouse gas emissions. Livestock accounts for
up to half of the technical mitigation potential in agricultural
output, forestry, and land use. A decrease in consumer demand
for animal products, in addition to various mitigating efforts
in the livestock business, such as improved feed and waste
management, grazing optimization, and the creation of
silvopastoral systems, are all possibilities (Grossi et al., 2019).

3. Financing in Agriculture

The above facts show that fighting climate change will



have to fight the rudimentary and polluting machinery still in
use in food production — animals and plants. Further, there has
to be greater attention to be paid to improving food
availability and accessibility to fight climate change and
climate change effects (World Bank, 2022). Obtaining the
necessary funding constitutes one of the most significant
challenges we face while attempting to enhance our food
system. In order to enable the transition to food systems that
are more efficient and sustainable, it is necessary to efficiently
mobilize the financial resources of both the public and private
sectors. The Food and Agriculture Organization of the United
Nations (FAO), the International Fund for Agricultural
Development (IFAD), and the World Food Program
concluded that an additional 140 billion dollars were required
each year to invest in agriculture and rural development in
order to eliminate poverty and hunger (FAO 2015). The
Blended Finance Taskforce (2020) estimates that
approximately 350 billion dollars will need to be invested
annually worldwide by the year 2030 in order to make the
required adjustments to the food and land use systems of the
world. Scaling up public finance for healthy and sustainable
food systems has become even more challenging due to
increased budgetary pressures induced by the need to
counteract the economic impacts of the COVID-19 outbreak.
In order to close the enormous financial gap, it will be
required to reorient the finance program and make structural
adjustments. This will be done in order to stimulate private as
well as public investment in the process of transforming the
food business.

According to the OECD (2020) report, two-fifths of the
$708 billion that was spent annually by 54 countries to
support their food security during the period 2017-2019 was
provided by policies that arbitrarily preserved domestic farm
prices, and another 9% was provided by payouts connected to
production. These figures are based on the fact that the food
security of these countries is a priority for these nations. When
subsidies are related to production, they do not necessarily
encourage prudent management of sustainable resources and
practices. Incentives for variable production inputs contribute
to an increase in the overuse of resources such as groundwater,
fertilizers, and pesticides (ADB, 2021). The need of the hour
right now is to increasingly invest in the infrastructure for the
transport and storage of food, to improve the accessibility and
availability of food globally, and to improve the prospects of
livelihoods dependent on agriculture through green financing
(ADB, 2021; World Economic Forum, 2020). There is a gap
between the market price of groceries as well as the expense
of production and distribution that reflects implicit
environmental consequences, providing farmers with no or
little motivation to adopt sustainable agriculture and the
conservation of natural resources without incurring
considerable expense or loss of income. Due to the lack of a
universally acknowledged valuation technique, investors
cannot factor natural resources and environmental and
economic advantages into their financing decisions. Public
payments to private stakeholders for the augmentation of
ecological services, free trade among private resource users
underneath a regulatory ceiling or floor for the amount of
usage or investment in natural capital, and Eco-labeling the
product are some of the factors which need to be considered
while making incentive policies (Scherr et al. 2004).

4. Case Study of Kenya

Livestock and grassland land management are factors in the
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Kenyan and Colombian investment scenarios. Kenya’s
nationally appropriate mitigation actions (NAMA) focus on
the dairy industry, which is responsible for roughly 12.3 Mt
CO2eq yr—1 emission (FAO 2017). Kenya has a substantial
potential for reducing greenhouse gas emissions by deploying
a strategy incorporating improved feed practices, dairy plant
retrofitting, and manure management. *With the World Bank
(2022b) approving loans of $250 million for Kenyan small-
scale farmers involved in nine value chains across 26
countries, the financial body is taking positive steps toward
eradicating food accessibility and availability issues.
However, the gap between rural (population mainly involved
in agriculture) and urban financing in Kenya continues to be
huge, and mitigating this gap is the main aim for financial
institutions for the country in the future.

5. Significance of the Energy Sector in
the Fight Against Climate Change

It is a known fact that the last two have recorded the
warmest years in the Earth’s existence (Sanchez-Lugo, 2018).
Studies show growing concerns regarding climate change and
how the global crises are converging to exacerbate further the
problems (Papadis and Tsatsaronis, 2020). The
decarbonization of the energy sector is believed to be one of
the most critical identified solutions for fighting climate
change. Luderer et al. (2019) have concluded that to achieve
the current goal of reducing the global rise in temperature
below 2°C annually, decarbonization of the power sector is
essential. The electricity supply sector is responsible for 40%
of global energy-related CO2 emissions (Blanco et al., 2014).
While a majority of the world concentrates only on the
greenhouse gas emissions of the energy sector, the sector is
responsible for myriads of other adverse environmental
impacts, including air and water pollution, land occupation,
ionizing radiation, and nuclear waste, water wastes, etc.
(Luderer et al., 2019). Tackling this issue is of enormous
importance for the global climate change crisis.

Role of the financial institutions in the energy sector:

Decarbonizing the energy sector requires a complete
overhaul of the current fossil-fuel-based energy sector to
transform it into a renewable energy-based energy sector. This
decarbonization process, however, is rife with many different
challenges. The current conceptual foundations of ESG
(environmental, social, and governance — leading to
stakeholder capitalism) are weak and provide only cosmetic
change (Armstrong, 2020). However, many investors are
increasingly investing in these features without solid returns.
According to Xu and Gallagher (2022), the energy sector
transformation is heavily constrained by four main factors —
i) the overall ubiquitous entrenchment of fossil fuels in the
energy sector, ii) too many energy-intensive industries which
continue to have unmet energy demands, iii) weak production
capacities of renewable energies and iii) lack of infrastructure
to carry out the energy transformation. The role of financial
institutions in these aspects is expected to be vast and
momentous.

Indeed, the energy transition in renewable energy power
supply is only a part of the problem. Other immediate
requirements include re-engineering the entire infrastructure
for the creation of intelligent grids, electrification of entire
industries, introducing electric mobiles to stop the usage of
fossil fuels in transportation, and digitizing the energy sector
(Heiligtag et al., 2019).



Overall, the financial institutions’ contribution to the
energy sector will boil down to these three activities (White
Paper, 2019);

5.1. Growing the Renewable Technology
Industry:

In the past, due to a lack of carbon accounting, the financial
sectors had been indirectly causing considerable deficits in
the fight against climate change. The financial institutions'
need for incorporation of the risks associated with the high
carbon footprint in the fossil-fuel-based energy sector has
impeded the energy transition into RE for a long time (Waite,
2020). As the prices of renewable energy are decreasing with
time, the amount of investment in the renewable energy sector
is increasing tremendously (Heiligtag et al., 2019); White
Paper, 2019). The costs and risks associated with the
renewable energy sector compete directly with fossil fuels. As
more economies become low-carbon economies, fossil-fuel
plants' importance is decreasing. The financial sector is thus
seeing an increasing divestiture from investments in fossil-
fuel plants. As the risks of renewable resources become better
understood, pension funds and other financial institutions are
increasingly investing in renewable energy sources.

5.2. Expansion, Growth, Development and
Digitization of the Energy Grids:

While investment in RE is necessary and produces many
synergistic impacts in the SDG, it is essential to understand
that not all places of the world are equally accessible through
energy or power grids. There are immense needs for financing
in the growth, expansion, and development of the grids and,
in some cases — micro-grids to make the energy and power
supply accessible to everyone. Developing African countries
will significantly benefit from such developments
(Schwerhoff and Sy, 2016). Further, vast amounts of
financing will be required to digitize electricity grids which
have tremendous potential to fight climate change (White
Paper, 2019). Modern technologies, including the Internet of
Things (IoT), have numerous applications in the energy sector
— including activities like energy supply, transmission,
distribution, and demand (Motlagh et al., 2020). A range of
financial instruments can be employed to help businesses and
nations set up better connectivity through the grids, create
more micro-grids, and digitize the energy sector (White Paper,
2019).

5.3. Network Orchestration and Platforms:

Digitization can be helpful not just for interconnectivity
issues but it can also for creating opportunities for many
different needs. Energy could platforms, including the
Integrated Distributed Energy Resources (IDER), Building-
to-Grid (B2G), Transportation-to-Grid (T2G), the Internet of
Energy (IoE), Transactive Energy (TE), Neural Grid, and
Smart Cities, have tremendous potential for financial
investment and generation of value through meeting energy
solutions through the secondary and tertiary routes (2019).
Value can be generated in many ways — including increasing
the efficiency and accessibility of energy, reducing
maintenance costs, increasing reliability, and reducing the
problems of hierarchy in power generation and associated
risks in the energy sector (Motlagh et al., 2020).
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6. Conclusion

Current research shows that climate change exacerbates the
hunger and energy crisis in several ways. Drier weather is
causing irreversible production losses in the poorest countries.
Greenhouse gas emissions are much higher than previously
thought. Although many financial investors are beginning to
understand the concept of green finance and accept the
potential challenges, there is still much to be done. In the
energy sector too, there is a need not only to focus on
decarbonization options but also to consider other adversities
and drive the transformation of the energy sector through
three key activities: the development of the renewable
technology industry, the expansion, growth, development,
and digitalization of the energy grid; and grid coordination
and platforms. The involvement of financial institutions is
necessary. The growing awareness of these issues among
financial institutions and increasing public concern are
encouraging and offer hope for rapid and effective results in
the fight against climate change.

References

[1] ADB. (2021). Financing sustainable and resilient food systems
in Asia and the Pacific. Retrieved from https:// www.adb.
org/sites/default/files/publication/749251/sustainable-

resilient-food-systems-asia-pacific.pdf.

Ahmed, J., Almeida, E., Aminetzah, D., Denis, N., Henderson,
K., Katz, J., ... & Mannion, P. (2020). Agriculture and climate
change: Reducing emissions through improved farming
practices. McKinsey & Company.

Armstrong, R. 2020, September 2. The Dubious Appeal of ESG
investing is for dupes only. [online] Retrieved from: https:/
www.ft.com/content/e9f00cb2-3cd8-499e-9e8a-dd83 719
4657¢ (Accessed: January 12, 2023).

Blanco, G., Gerlagh, R., Suh, S., Barrett, J., de Coninck, H.C.,
Morejon, C.D., Mathur, R., Nakicenovic, N., Ahenkorah, A.O.,
Pan, J. and Pathak, H., 2014. Drivers, trends and mitigation.

Blend Finance. (2021). The OECD DAC Blended Finance
guidance. OECD iLibrary. Retrieved from https://www.oecd-
ilibrary.org/development/the-oecd-dac-blended-finance-
guidance ded656b4-en.

CFS. 2020. Impact of COVID-19 on food security and nutrition:
developing effective policy responses to address the hunger
and malnutrition pandemic. [online] Retrieved from: https:/
www.fao.org/3/cb1000en/cb1000en.pdf (Accessed: January 12,
2023).

(2]

[6]

FAO. (2015). Achieving zero hunger - food and agriculture
organization. Retrieved from https://www. fao.org/ 3/i4951e/
i4951e.pdf.

FAO. 2015. Climate change and food security: risks and
responses. [online] Retrieved from: https://www. fao.org/ 3/
15188e/15188E.pdf (Accessed: January 12, 2023).

Grossi, G., Goglio, P., Vitali, A., & Williams, A. G. (2019).
Livestock and climate change: impact of livestock on climate
and mitigation strategies. Animal Frontiers, 9(1), 69-76.

Heiligtag, S., Kleine, J.F., and Schlosser, A. 2019, May 19.
Electric power and natural gas: our insights fueling the energy
transition opportunities for financial institutions [online]
Retrieved from: https://www. mckinsey. com/ industries/
electric-power-and-natural-gas/our-insights/fueling-the-
energy-transition-opportunities-for-financial-institutions
(Accesed: January 12, 2023).

Herrero, M., Henderson, B., Havlik, P., Thornton, P. K.,
Conant, R. T., Smith, P., ... & Stehfest, E. (2016). Greenhouse

[11]



[12]

[14]

[15]

[16]

[17]

(18]

[19]

(20]

(21]

(22]

(27]

gas mitigation potentials in the livestock sector. Nature Climate
Change, 6(5), 452-461.

Ideam, P., MADS, C., & DNP, F. (2016). Inventario nacional
y departamental de Gases Efecto Invernadero—Colombia.
Tercera Comunicacion Nacional de Cambio Climatico. Bogota
DC.

Luderer, G., Pehl, M., Arvesen, A., Gibon, T., Bodirsky, B.L.,
de Boer, H.S., Fricko, O., Hejazi, M., Humpendéder, F., Iyer, G.
and Mima, S., 2019. Environmental co-benefits and adverse
side-effects of alternative power sector decarbonization
strategies. Nature communications, 10(1), pp.1-13.

OECD. (2020). Agricultural Policy Monitoring and Evaluation
2020. OECD iLibrary. Retrieved from https://www.oecd-
ilibrary.org/agriculture-and-food/agricultural-policy-
monitoring-and-evaluation-2020_928181a8-en.

Opio, C., Clark, H., Gerber, P., & Steinfeld, H. (2017). Options
for low-emission development in the Sri Lanka dairy sector:
reducing enteric methane for food security and livelihoods.
Options for low-emission development in the Sri Lanka dairy
sector: reducing enteric methane for food security and
livelihoods.

Papadis, E. and Tsatsaronis, G., 2020. Challenges in the
decarbonization of the energy sector. Energy, 205, p.118025.

Poore, J., & Nemecek, T. (2018). Reducing food’s
environmental impacts through producers and consumers.
Science, 360(6392), 987-992.

Raj, S., Roodbar, S., Brinkley, C. and Wolfe, D.W., 2022. Food
Security and climate change: Differences in impacts and
adaptation strategies for rural communities in the Global South
and North. Frontiers in Sustainable Food Systems, 5.

Raj, S., Roodbar, S., Brinkley, C. and Wolfe, D.W., 2022. Food
Security and climate change: Differences in impacts and
adaptation strategies for rural communities in the Global South
and North. Frontiers in Sustainable Food Systems, 5.

Sanchez-Lugo, A., 2018. Global climate report-annual 2018.
State of the climate.

Schwerhoff, G. and Sy, M., 2016. Financing renewable energy
in Africa-Key challenge of the sustainable development goals.
Renewable and Sustainable Energy Reviews, 75, pp.393-401.

Shukla, P. R., Skeg, J., Buendia, E. C., Masson-Delmotte, V.,
Portner, H. O., Roberts, D. C,, ... & Malley, J. (2019). Climate
Change and Land: an IPCC special report on climate change,
desertification, land degradation, sustainable land management,
food security, and greenhouse gas fluxes in terrestrial
ecosystems.

Tapasco, J., LeCoq, J. F., Ruden, A., Rivas, J. S., & Ortiz, J.
(2019). The livestock sector in Colombia: toward a program to
facilitate large-scale adoption of mitigation and adaptation
practices. Frontiers in Sustainable Food Systems, 61.

UNICEF, 2020. The state of food security and nutrition in the
world 2020.

Waite, M. 2020, August 30. Carbon accounting should be a
basic requirement for banks. [online] Retrieved from: https://
www.ft.com/content/fcaa31d2-84a2-4c9e-8532-
cbd7e23d22d0 (Accessed: January 12, 2023).

White Paper. 2019. Financing the energy transformation:
capitalizing on new investment opportunities. [online]
Retrieved from: https://guidehouse.com/-/media/ www/ site/
downloads/energy/2019/enfintheenergytransfcapitaonnewinve
stopptl0420rebr.pdf (Accessed: January 12, 2023).

World Bank. 2022a. What you need to know about food
security and climate change. [online] Retrieved from: https://
www.worldbank.org/en/news/feature/2022/10/17/what-you-
need-to-know-about-food-security-and-climate-change#:

20

[29]

[30]

~:text=Global %20warming%20is%20influencing%20weather
,income%20countries%20toward%20food%20insecurity.
(Accessed: January 12, 2023).

World Bank. 2022b. Kenya secures $250 million to help
500,000 smallholder farmers enhance value addition and
access markets [online] Retrieved from: https: // www.
worldbank. org/en/ news/ press-release/ 2022/03/ 29/ kenya-
secures-250-million-to-help-500-000-smallholder-farmers-
enhance- value- addition- and-access-markets (Accessed:
January 12, 2023).

World Economic Forum. 2020. What is green finance and why
is it important? [online] Retrieved from: https:// www.weforum.
org/agenda/2020/11/what-is-green-finance/#:~:text =Green%
20finance%?20is%20any%?20structured,could%20soon%20hit
%20%242.36%20trillion. &text=The%20World%20Economic
%20Forum's%20Green,the%20recovery%20from%20COVID
-19 (Accesed: January 12, 2023)

Xu, J. and Gallagher, K.P., 2022. Transformation Towards
Renewable Energy Systems: Evaluating the Role of
Development Financing Institutions. Studies in Comparative
International Development, 57(4), pp.577-601.



