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ABSTRACT

This paper examines how digital technologies and green entrepreneurship
enhance household resilience in Ghana and Kenya between 2018 and 2024.
Drawing on 640 household surveys, 30 key informant interviews, and national
datasets, the study shows that households adopting mobile money, renewable
energy, and digital agriculture tools reported 12-17% higher crop yields and faster
post-shock recovery. Urban households enjoy greater access, but rural households
show the largest relative gains when adoption occurs. Crucially, the findings
reveal that resilience is not only technological but also institutional: where
cooperatives, village leaders, and local finance systems supported adoption,
recovery was faster and more inclusive. The study links these outcomes to SDG 7
(Clean Energy), SDG 8 (Decent Work), and SDG 13 (Climate Action), but warns of
persisting digital divides. Unlike earlier work that treats digital or green
innovation in isolation, this study integrates them under a leadership-driven
model of resilience. The results offer both a scholarly contribution—
demonstrating how local leadership mediates technology impact —and a practical
roadmap for policymakers and businesses seeking to close rural-urban gaps.
Keywords: Digital Green Revolution, Leadership Resilience, Inequality Reduction,
Sustainable Development, Ghana, Kenya, Climate-Economic Data

INTRODUCTION

Sub-Saharan Africa faces persistent socio-economic challenges. Ghana and Kenya
show clear examples of inequality and climate vulnerability. Despite economic
growth in recent decades, many rural and urban households remain excluded
from basic services. Between 2018 and 2024, the region faced significant
challenges, including climate stress & shocks, limited access to digital and energy
infrastructure, and widespread food insecurity. These factors have exacerbated
existing inequalities, particularly among rural populations.
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Indicator Ghana Kenya Source

Poverty )

Headcount 22.4% (2022) 33.4% (2021) S5 (2023); KNBS
o (2023)

(%)

E?gg:ﬁrl;tyﬁo Top 10%: 32% ; | Inequality strongest in | GSS (2023); KNBS

n) P Bottom 40%: 19% | arid/semi-arid lands (2023)

Agriculture 20%  of  GDP; 33% of workforce, high World Bank

GDP Share >1/3 drought impact (2023); - UNDP

employment 5 P (2023)

Climate GDP | 2-3% per year|15% loss in 2022 gg;é()i UBNa[I)ﬂlj

Loss (2019-2023) drought (2023)

Mobile . M-Pesa: 2% poverty .

Money Limited scale reduction; 22% 1 savings Suri & Jack (2021)

Internet <25% reliable | Better coverage but | GSS (2022); KNBS

Access access (2022) uneven (2023)

(Rural)

Elle{;ttrelﬁca“o 53% rural (2022) | 77% national (2023) IEA (2023)

Solar Only 13% of poor

Sustainabilit | - households sustain | EPRA (2023)

y systems

Note: Data for 2024 are estimates based on available trends. These indicators
highlight the region's ongoing struggles with poverty, limited digital connectivity,
and food insecurity. Despite efforts to improve infrastructure and access, progress
has been uneven, and many communities remain vulnerable to external shocks.

Ghana & Kenya: Country-Specific Context (2018-2024)
> Ghana has made significant strides in economic development; however,

challenges persist in addressing rural poverty and enhancing digital and

energy access.

o Poverty Rate: Approximately 22.4% of the population lived below the

national poverty line in 2022
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Agriculture: The sector contributes about 20% to GDP and employs over
one-third of the workforce. However, climate change has led to annual
crop yield reductions of 10-15%.

Digital Access: Less than 25% of rural households report reliable internet
connectivity.

Energy Access: Rural electrification reached 53% in 2022.

Table 2: Key Indicators for Ghana (2018-2022)

201 | 202 | 202

Indicator 3 0 5 Source

0 23. 22. i :
Poverty Rate (%) 4 24 4 Ghana Statistical Service, 2023
Agriculture ~ GDP 20 19. 20 Food and Agriculture Organization,
(%) 5 2021

Rural Electrification

50 |52 |53 | International Energy Agency, 2023

(%)
Internet Penetration 40 50 60 International Telecommunication
(%) Union, 2023

> Kenya has seen advancements in digital finance and energy access but

still contends with regional disparities. MDPI

Poverty Rate: The national poverty headcount was 33.4% in 2021, with
higher rates in arid and semi-arid lands.

Agriculture: The sector employs 33% of the workforce and is highly
susceptible to climate variability. The 2022 drought alone reduced GDP by
approximately 1.5%.

Digital Finance: The M-Pesa mobile money platform serves over 30
million users and has been linked to a 2% reduction in extreme poverty by
enabling households to withstand climate-related income shock

Table 3: Key Indicators for Kenya (2018-2023)

Indicator 2018 | 2020 | 2023 | Source

Poverty Rate (%) 361 | 355 | 334 ngzr;ya National Bureau of Statistics,
Agriculture GDP (%) [30 | 285 | 30 igzold and Agriculture Organization,
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?0}1)1' alElectrification 70 73 77 International Energy Agency, 2023
Internet Penetration 10 45 50 International = Telecommunication
(%) Union, 2023

o Energy Access: National electricity access was 77% in 2023, but only 13%
of low-income households can afford maintenance or expansion of solar
systems.

RESEARCH GAP & OBJECTIVES

Previous studies in Sub-Saharan Africa have highlighted the roles of either digital
finance (Suri & Jack, 2016) or renewable energy adoption (IEA, 2021) in improving
welfare outcomes. However, few have combined these strands to assess how
digital and green solutions interact at the household level. Moreover, most
resilience studies emphasize national or sectoral outcomes, overlooking
community leadership and cooperative structures that shape adoption on the
ground. Finally, comparative studies across Ghana and Kenya remain limited,
even though both countries face parallel challenges of climate shocks, agricultural
dependence, and uneven infrastructure. This study addresses these gaps by
testing how digital finance, renewable energy, and green entrepreneurship jointly
influence resilience, while explicitly incorporating leadership and trust as
mediating factors.

This study makes three contributions. First, it develops an integrated resilience
framework that combines digital access, green entrepreneurship, and community
leadership —dimensions that are usually studied separately. Second, it offers
comparative empirical evidence from Ghana and Kenya, using mixed methods
and linking micro-level household data with national climate-economic datasets.
Third, it advances the literature on inclusive resilience by showing that leadership
and social capital accelerate the benefits of technology adoption, particularly for
rural and low-income households. This positioning moves the debate beyond
infrastructure supply to emphasize enabling environments, thereby providing a
new lens for both academic scholarship and policy practice.

This study aims to fill this gap by:

1. Empirically assessing how digital green revolution initiatives —spanning
agriculture, energy, and mobile technology — contribute to reducing
household-level inequalities in Ghana and Kenya.

2. Examining the role of leadership resilience, both at institutional and
community levels, in shaping the effectiveness and sustainability of these
initiatives.
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By focusing on Ghana and Kenya, this paper builds on their unique trajectories:
Ghana’s heavy reliance on agricultural modernization and Kenya’s globally
recognized fintech and solar energy ecosystems. Together, these cases allow for
deeper insights into how digital innovation can both alleviate and exacerbate
inequality, depending on institutional frameworks and local leadership practices.

STATEMENT OF THE PROBLEM

Ghana and Kenya have big problems with inequality. In Ghana, farming is
important. It makes up 20% of GDP and many people work in farms. But every
year, farmers lose 10-15% of their crops because of bad weather (FAO, 2021). In
Kenya, people have better access to mobile money and solar energy, but many
families in dry areas still struggle (KNBS, 2022; EPRA, 2023). These problems are
not just money issues. They affect schools, health, and daily life. Even when there
are new digital tools or green technology, mostly richer or city people benefit first.
Women, young people, and small farmers often get left out.

Table 3: Key Socio-Economic and Climate Challenges in Ghana and Kenya
(2018-2024)
Cro | Acc
p ess Mobil
Yiel | to eAs(;C e
Rural d Inte to Fmanc
Loss | rnet ial
Cou | Popul . Sol .
. due |in Servic | Source
ntry | ation ar
(%) to Rur Ene | ©
Cli |al . Penetr
mat | Are (53; ation
e as ° (%)
(*0) | (%)
Gha 10- FAO 2021; Ghana Statistical
na 45 15 25 18 40 Service 2022; World Bank 2023
Ken 12- KNBS 2022; EPRA 2023; Suri &
ya 65 18 30 131955 Jack 2016

As shown in Table 3, both Ghana and Kenya face significant challenges in rural
populations, climate-induced crop losses, and uneven access to digital and energy
infrastructure. These disparities highlight the need for research that links
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leadership resilience, digital innovation, and green entrepreneurship to reduce
inequality.

OBJECTIVES
The study pursues three main objectives:
1. Assess the impact of digital green initiatives on household-level inequality

in Ghana and Kenya. Using data from the FAO (2021), World Bank (2023),
and Kenya National Bureau of Statistics (KNBS, 2022), this objective
examines how access to digital agriculture platforms, mobile financial
services, and renewable energy affects economic resilience among rural
households.

Evaluate the role of leadership resilience in facilitating equitable access to
digital and green resources. Leadership resilience is conceptualized as the
capacity of local leaders, cooperatives, and institutions to sustain
livelihoods amid ecological and economic shocks (IFAD, 2022). The study
investigates how leadership structures mediate the effectiveness of digital
green interventions.

Bridge policy and practice gaps by providing actionable recommendations
for stakeholders. By analyzing empirical evidence from 2018-2024
household surveys, climate-economic datasets, and policy frameworks, the
study aims to inform policymakers, entrepreneurs, and development
agencies on strategies to reduce inequality through sustainable, technology-
driven solutions (UNDP, 2022; Energy and Petroleum Regulatory
Authority [EPRA], 2023).

RESEARCH QUESTIONS
1. RQ1: How do digital green initiatives (digital agriculture platforms,

renewable energy, mobile financial services) influence household-level
economic resilience in Ghana and Kenya?

RQ2: What is the role of leadership resilience at local and institutional
levels in ensuring equitable access to digital and green resources?

RQ3: How do socio-economic factors (income level, gender, rural/urban
location) mediate the effectiveness of digital green interventions in
reducing inequality?

RQ4: Which policy frameworks have been most effective in supporting
the adoption of digital green technologies in Ghana and Kenya between
2018-2024?

HYPOTHESES

H1: Households with access to digital agriculture platforms and mobile
financial services exhibit higher resilience to climate and economic shocks
compared to households without access (FAO, 2021; Suri & Jack, 2016).
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o H2: Leadership resilience positively moderates the impact of digital green
initiatives on household-level inequality, enhancing adoption and
sustained benefits (IFAD, 2022).

» HB3: Socio-economic disparities, including income, gender, and geographic
location, significantly affect the uptake and benefits of digital green
technologies (UNDP, 2022; KNBS, 2022).

o H4: Countries with coherent policy frameworks integrating digital tools,

renewable energy, and agricultural modernization demonstrate greater
reductions in household inequality (World Bank, 2023; EPRA, 2023).

SIGNIFICANCE & SDG ALIGNMENT
This study is important because it shows how digital tools and green
entrepreneurship can help reduce inequalities and support communities in Ghana
and Kenya to cope with climate and economic challenges.
1. Practical Importance:
o Farmers in Ghana using e-agriculture platforms see 12% higher
crop yields and sell produce more efficiently (World Bank, 2021).
o InKenya, 30 million people use M-Pesa to manage money, which
helped reduce extreme poverty by 2% (Suri & Jack, 2016).
e Solar energy is growing in rural areas, but only 13% of poor
households in Kenya can afford full maintenance (EPRA, 2023).
2. Academic Importance:
e There are few studies that combine digital tools, green
entrepreneurship, and leadership to reduce inequality.
e This research adds real data from surveys, climate, and economic
sources to understand what works and what does not.

Table 4. Key Digital Green Indicators in Ghana & Kenya (2018-2024)
. Gha | Ken
Indicator Source

na ya
Sme.lllholder farmers using e- 28% | 22% | World Bank, 2021
agriculture platforms

Mobile money users (millions) 14 30 | Suri & Jack, 2016
Households with solar energy 35% | 40% | EPRA, 2023
access

Average crop yield improvement
via digital tools

Rural households with internet Ghana Statistical Service,

connectivity 25% | 20% 2022; KNBS, 2022

12% |10% | FAO, 2021

3. Connection to Sustainable Development Goals (SDGs):
e SDG 1 - No Poverty: Helps households survive income shocks.
e SDG 2 - Zero Hunger: Digital farming tools increase production.
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e SDG 5 - Gender Equality: Supports women’s participation in green
projects.

e SDG7 - Clean Energy: Expands access to solar power.

e SDG9 - Innovation & Infrastructure: Supports new green

businesses.
e SDG 13 - Climate Action: Helps communities adapt to changing

weather.
Table 5: How Research Supports SDGs
SDG Outcome How This Study Helps
SDG1 | Reduce poverty Mobile money, digital finance
SDG 2 | Better food security Digital farming platforms
SDG 5 | Gender equality Women inclusion in green projects
SDG 7 | Access to clean energy Solar energy in rural areas
SDG 9 | Innovation & entrepreneurship | Green businesses and digital tools
SDG 13 | Climate resilience Tech-enabled farming and finance

LIMITATIONS

1. Data Availability: Some rural regions have incomplete data on digital tool
usage and energy access. This may slightly reduce the accuracy of national
estimates (Ghana Statistical Service, 2022; KNBS, 2022).

2. Time Frame: The study covers 2018-2024, so trends before 2018 or after
2024 are not included.

3. Regional Variation: Ghana and Kenya have diverse regions with different
climates, infrastructure, and social dynamics. Findings may not be fully
generalizable to every area.

4. Survey Limitations: Household surveys may include response bias,
especially on income, technology usage, or adoption of green solutions.

Despite these limitations, the research provides a strong, evidence-based
assessment of how digital green entrepreneurship and resilient leadership can
bridge inequalities. It focuses on actionable solutions for communities, businesses,
and policymakers while highlighting the real challenges on the ground.

LITERATURE REVIEW

Digital Green Entrepreneurship and Resilience

Digital green entrepreneurship refers to businesses that combine digital tools with
environmentally sustainable practices. In Sub-Saharan Africa, such models have
shown measurable impact. For instance, mobile money services like Kenya’s M-
Pesa allow rural households to receive payments and access loans, reducing
vulnerability to climate shocks (Suri & Jack, 2016). In Ghana, e-agriculture
platforms have improved smallholder farmer yields by 10-12% by providing real-
time weather updates and access to fertilizers and seeds (World Bank, 2021).
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Table 6: Impact of Digital Tools on Household Resilience (2018-2024)
Outcome
Country | Tool/Platform | Target Group Indicator Source
E-agriculture | Smallholder |12% average | World Bank,
Ghana o
apps farmers yield increase 2021
Kenya | M-Pesa Rural 2% reduction in Suri & Jack, 2016
y households extreme poverty ’
Solar  home | Rural 30% increase in Ghana- .Energy
Ghana Commission,
systems households energy access
2022
. 18%  rise in
Kenya D1_g1tal Small business KNBS, 2022
microloans entrepreneurs .
continuity

Policy and Leadership Frameworks

Leadership resilience is critical for the adoption of these digital green solutions.
Studies show that local leadership, cooperative management, and government
policy enforcement influence the speed and fairness of digital tool adoption
(UNDP, 2022). For example, Kenya’s solar energy programs were scaled
successfully where local leadership coordinated with national energy policy and
microfinance institutions, demonstrating that governance directly affects
inclusivity (EPRA, 2023).

Bridging Inequalities

Despite the benefits of digital tools, inequalities persist. Wealthier households are
better positioned to access technology, while marginalized groups —women, rural
youth, and smallholder farmers—remain at risk of exclusion (IPCC, 2022).
Evidence from surveys shows that in Ghana, less than 25% of rural households
have reliable internet access, limiting the reach of e-agriculture programs (Ghana
Statistical Service, 2022). Similarly, in Kenya, only 13% of households in low-
income regions can afford advanced solar energy maintenance (EPRA, 2023).

Table 7: Inequality Indicators in Digital Green Adoption (2018-2024)

Coun Urban | Rural

try Indicator (%) (%) Source

Ghan Ghana Statistical
a Internet access 65 24 Service, 2022

Keny | Solar home system

a maintenance access 40 13 EPRA, 2023

Ghan

a Mobile money usage 70 42 World Bank, 2021
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Keny
a Digital microloan adoption

60 ‘ 28 ‘ KNBS, 2022

Current literature often focuses on either digital tools, green entrepreneurship, or
resilience separately. Few studies integrate all three to assess how leadership
resilience can bridge inequalities across countries. By focusing on Ghana and
Kenya, this research fills this gap by combining;:

» Empirical household data

o Climate-economic datasets

o Policy and leadership frameworks
Our evidence suggests that digital green entrepreneurship can enhance resilience
and reduce inequality, but the impact depends heavily on local leadership and
equitable access. There is a need for integrated strategies that combine technology
adoption with policy and community leadership to ensure inclusive outcomes.

CONCEPTUAL FRAMEWORK
Objective: To show how digital tools and green entrepreneurship, combined with

leadership resilience, contribute to reducing household and community
inequalities in Ghana and Kenya (2018-2024).

Framework Equation:
Resilience Household
=f(Digital Tools+Green Entrepreneurship+Leadership Resilience)

Where:
» Digital Tools (DT): Mobile money, e-agriculture apps, solar microgrids
o Green Entrepreneurship (GE): Sustainable farming practices, renewable
energy startups, eco-friendly micro-businesses
o Leadership Resilience (LR): Community-level coordination, local policy
enforcement, capacity-building programs

Expanded form:

ResilienceHH=a(DT)+p(GE)+y(LR)+e

a,B,y\alpha, \beta, \gammaa,,y = contribution coefficients of each factor

(estimated from household surveys, policy data, climate-economic indicators)
e\epsilone = error term representing external shocks (climate events,
market fluctuations)

Interpretation:

1. Digital Tools (DT) increase access to resources and information, reducing
vulnerability.
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2. Green Entrepreneurship (GE) ensures sustainable income and energy
access.
3. Leadership Resilience (LR) ensures equitable adoption across rural and
urban households.
4. The combined effect strengthens household and community-level
resilience and reduces inequalities.
METHODOLOGY

Research Design

This study employs a mixed-methods design, combining household surveys with
in-depth interviews. The aim is to analyze how digital tools and green
entrepreneurship influence household resilience and inequality in Ghana and
Kenya. The design integrates quantitative and qualitative approaches to capture
both statistical relationships and lived experiences.

Data Sources

Household surveys (2018-2024): Ghana Living Standards Survey (GLSS)
and Kenya Integrated Household Budget Survey (KIHBS).

Policy documents: National agriculture and energy policies, as well as
digital inclusion programs.

Climate-economic datasets: Crop yields, rainfall, temperature records,
solar adoption data, and mobile money usage statistics.

Sampling

Primary survey: 1,200 households (600 in each country), selected
randomly but stratified by income level, gender, and location.
Interviews: 90 key informants, including community leaders,
policymakers, and entrepreneurs engaged in sustainable initiatives.
Selection was purposive, targeting individuals with direct experience in
leadership and green innovation.

Secondary datasets: To enhance robustness, we triangulated primary data
with nationally representative samples (5,691 households in Ghana from
GLSS 2021; 6,317 households in Kenya from KINBS 2022).

Data Analysis

SPSS version 28: Descriptive statistics, correlations, and regression
models.

STATA: Multilevel modeling of household resilience outcomes.

NVivo: Thematic coding and analysis of interview transcripts to identify
patterns in leadership, adaptation strategies, and entrepreneurship.
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Variable Type Measurement

Household Index of income stability, food security, and
1 Dependent

Resilience energy access

Digital. Tools Independent Use of mobile money, e-agriculture apps, and

Adoption solar energy systems

Green Participation in sustainable or circular economy

. _Independent . " .

Entrepreneurship businesses

Lea_d_ership Independent Commur}ity .le_a.de%‘ship, policy enforcement, and

Resilience cooperative initiatives

Controls Control Household size, education, gender, and location

Model Specification

HR=a+p1(DT)+p2(GE)+pP3(LR)+yX+e

Where HR = household resilience score, DT = digital tools adoption, GE = green
entrepreneurship, LR = leadership resilience, X = control variables, and € = error
term.

Ethical Considerations

All participants provided informed consent prior to participation. Anonymity and
confidentiality were ensured at all stages of the study. The research was conducted
in line with ethical guidelines in Ghana and Kenya.

FINDINGS

Between 2018 and 2024, household surveys were conducted with 5,691 households
in Ghana and 6,317 households in Kenya. The research focused on digital access,
renewable energy adoption, agricultural productivity, and income resilience. Data
were collected using structured interviews, field observations, and national
datasets (GSS, 2023; KNBS, 2023; IPCC, 2022). Findings show a clear divide
between urban and rural households in digital access and financial inclusion.
Urban households consistently recorded higher access to internet and mobile
money, while rural households lagged behind due to limited infrastructure and
awareness.

Renewable energy adoption—particularly solar home systems—was higher in
areas where local leadership and cooperatives actively promoted -clean
technologies. Biogas units were less common but showed steady growth.
Households adopting green energy reported tangible benefits such as lower fuel
costs and reduced dependency on traditional energy sources. Agricultural
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productivity improved significantly among smallholder farmers using digital
tools, including weather forecasting apps and e-agriculture platforms. Yield
increases ranged from 10-17%, with vegetables showing the greatest gains.
Income resilience was notably stronger in households that combined digital
finance with green energy solutions. These households were more likely to
maintain stable income and recover faster —within three months —from climate-
related shocks. Leadership support and community engagement further enhanced
recovery.

The data shows that digital tools and green entrepreneurship significantly
contribute to resilience and reduce inequality. Urban areas consistently have better
access, while rural households benefit most when local leadership supports
adoption. Empirical evidence indicates that combining digital access, renewable
energy, and financial inclusion improves household-level resilience and
productivity.

The evidence suggests that digital tools and renewable energy together provide a
strong pathway for reducing rural-urban inequalities while improving resilience
and productivity at the household level

Table 8: Household Survey Results - Ghana & Kenya (2018-2024)
Ghana Kenya
Dimension | Indicator (Househo | (Househo | Key Insight
1ds / %) 1ds / %)
Digital Urban households | 2,913  /|3,527 / SZI?:E;;OH in
Access with internet 51% 56 % pel
cities.
Rural households | 1,347 /1,841 / 1§ure(1:11 d1g1.ta1
with internet 24% 29% tyice  remains
wide.
Urban households | 2,611  /|3,1056 / Fjrban Hsers le'ad
. . o o in digital
using mobile money | 46% 49% i
inance.
Rural households | 1,095 / |1412 / Ir;freslstructurselow
using mobile money | 19% 22% &b
adoption.
Green Households ~ with [1,200 / |1,631 | ligher uptakein
Energy o o semi-arid
. solar panels 21% 26% .
Adoption regions.
. Growth linked to
H.ousehol(.:ls with 586 / 10% | 729 / 12% | cooperative
biogas units
support.
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Clean  energy
Househ olds 1,045 /|1,287 /| reduces
reporting - reduced | 1o, 20% household
tuel costs

burden.

. . . Digital guidance
Agrlcull.tm:al Malze yleld 12.70% 14.30% improved staple
Productivity | improvement

crops.
Cassava yield 9.80% 11.20% Notable growth
improvement In root crops.
Yegetable yield 15.30% 16.70% nghest gains in
improvement horticulture.
Income Eofrf’f}:ﬂgs oble | 01 /| 4500/ ?lglltal & B
Resilience attatiing - Stabie | og 59 71.2% 00’ SUPPO
income stability.
Households Faster recover
recovering from | 3,080 /|3,771 / where ado tioz
climate shocks <3 |54.3% 59.7% - P
is higher.
months
DISCUSSIONS

The findings show that digital tools and green entrepreneurship together play an
important role in improving resilience at the household level in Ghana and Kenya.
Urban households continue to enjoy better access to internet, mobile money, and
renewable energy solutions. However, rural households show the greatest gains
when they adopt these technologies, particularly in agriculture and income
recovery after climate shocks (World Bank, 2021).

The crop yield improvements (12-17%) reflect how digital tools like weather apps
and e-agriculture platforms reduce uncertainty and support smallholder farmers
(FAO, 2022). At the same time, renewable energy adoption has helped households
reduce fuel costs and improve reliability in semi-arid areas (IRENA, 2020). These
improvements directly link to SDG 7 (Affordable and Clean Energy), SDG 8
(Decent Work and Economic Growth), and SDG 13 (Climate Action) (UNDP,
2019).

Importantly, resilience is not only about access but also about support systems.
Where local leadership, cooperatives, or financial institutions encouraged
adoption, households showed faster recovery rates after shocks (Acheampong &
Boateng, 2021). This shows the need for policies that build enabling environments
rather than focusing only on technology supply.

Another point is inequality. Even though digital and green solutions expand
opportunities, the digital divide remains visible between urban and rural areas
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(GSMA, 2020). Without targeted measures, these gaps risk reinforcing inequality
instead of reducing it. Overall, the evidence confirms that combining digital
innovation with green entrepreneurship strengthens climate and economic
resilience. But the benefits are uneven, requiring tailored strategies for rural and
low-income communities.

Policy Recommendations

The study highlights that digital access, renewable energy, and agricultural
innovation are strongly linked to resilience in Ghana and Kenya. Between 2018
and 2024, households that adopted digital finance and green technologies were
better able to stabilize income, recover faster from shocks, and improve
agricultural productivity (OECD, 2021). However, benefits were uneven, with
rural households facing persistent gaps in access compared to urban counterparts.
To close these gaps and build inclusive resilience, the following policy directions
are recommended:

1. Expand Rural Digital Infrastructure
Invest in affordable internet and mobile money services for rural
communities, supported by public-private partnerships (World Bank,
2021).

2. Strengthen Local Leadership and Cooperatives
Empower village-level organizations and cooperatives to drive adoption
of digital and green tools, ensuring trust and collective action
(Acheampong & Boateng, 2021).

3. Promote Affordable Renewable Energy
Scale up subsidies and financing schemes for solar and biogas systems to
reduce upfront costs for low-income households (IRENA, 2020).

4. Integrate Digital Agriculture Services
Mainstream weather apps, e-extension services, and digital marketplaces
to improve productivity for smallholder farmers (FAO, 2022).

5. Build Climate-Responsive Finance
Expand access to microinsurance and flexible digital credit, enabling
households to manage climate shocks without falling deeper into poverty
(UNDP, 2019).

6. Monitor Inequality Gaps
Establish national tracking systems to monitor digital and green adoption,
ensuring that vulnerable groups are not left behind (GSMA, 2020).

IMPLICATIONS

The results suggest that access to digital tools, renewable energy, and financial
inclusion are not isolated solutions but work best when combined. Urban
households already enjoy a head start, but the real impact is visible in rural areas
when leadership and community ownership are strong. This shows that resilience
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is not only about technology but also about trust and local systems of support. For
policymakers, the implication is clear: expanding rural infrastructure without
community engagement will not close the gap. For private companies, the findings
underline a business opportunity —affordable solar, digital agriculture apps, and
microfinance products have strong demand (OECD, 2021). For communities,
adoption brings better yields, more stable income, and faster recovery from
climate shocks.In short, the findings point toward a pathway where innovation,
local leadership, and supportive policies together drive inclusive growth.
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