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ABSTRACT

Developing countries increasingly face food security challenges. Understanding the
spillover effects of other industries, such as mobile finance, can help policymakers
identify positive externalities and potential solutions to food security problems.
However, limited empirical research exists on the nexus between mobile finance and
food security in East Africa. This study explores whether a mobile finance system
such as M-PESA in Kenya has an effect on food prices’ stability and security.
Regression, GIS mapping and the Logic Model were employed in the analyses of
secondary data from the World Bank and the Financial Sector Deepening Kenya.
Results suggest that M-PESA has a positive association with food security in Kenya.
First, after the expansion of the M-PESA system in 2009, areas that adopted this
mobile finance system came along with a more stable food price annually. Second,
regional effects brought by the M-PESA system in Kenya were non-negligible;
regions with higher population density using M-PESA tend to experience an
improvement in food security indicators. The findings suggest that relevant
organisations should be aware of the positive contributions brought by mobile
finance systems in developing countries and attempt to promote the operating
model in Kenya.

KEY WORDS: mobile finance; food security; digital financial exclusion; positive
externalities



INTRODUCTION

Worrying trends highlight the need for alternative methods to enhance food security
among vulnerable populations. The 3-year rolling average prevalence of
undernourishment globally rose from 7.3% in 2017-19 to 9.1% in 2021-23; and of
severe food insecurity, from 7.6% in 2014-16 to 10.9% in 2021-23 (FAO, 2025). In
response, attention has turned to non-conventional tools for their potential
spillover effects on food access.

M-PESA is a mobile money transfer service that enables users, especially
those previously excluded from formal finance, to access credit and financial tools
(Kagan, 2023). The name consists of “M” for mobile and “PESA”, the Swahili word
for money. Launched in 2007 by Safaricom, M-PESA has significantly expanded
financial inclusion in Kenya, with over 90% of adults now using the platform and an
estimated 59% of the country’s GDP facilitated through the platform in 2023
(Stadler, 2024; Suri, 2017). This service is a form of digital microfinance, targeting
low-income individuals without traditional banking access (Kagan, 2023). By
increasing the financial resilience of low-income households, M-PESA allows
smooth consumption and maintains access to food during shocks (Jack & Suri,
2014). Furthermore, at a community level, circulating digital cash stimulates local
markets, indirectly improving food access even for non-users by increasing liquidity
and demand (Ajefu et al., 2024).



LITERATURE REVIEW

Existing literature had principally focused on the potential for mobile finance to
alleviate poverty (Djahini-Afawoubo, Couchoro and Atchi, 2023; Suri, 2017). The
consensus among researchers is that mobile money reduces financial constraints,
with rollouts across the developing world effectively serving as pilot tests since the
advent of modern mobile phones roughly two decades ago. Additionally, research
shows that mobile money services produce welfare-enhancing effects on
smallholder households, who constitute the majority of the rural poor in Kenya
(Kikulwe, Fischer & Matin Qaim, 2014). Some studies also explored the social
dimension of M-PESA, for instance its customers’ interpersonal and institutional
trust relations with agents and Safaricom, respectively (Morawczynski & Miscione,
2008); its exclusion of marginalised groups (Hove & Dubus, 2019); and its role
within broader digital financial innovations (Kingiri & Fu, 2019).

Beyond financial effects, emerging literature suggests that M-PESA might
also have spillover effects on food security, defined as “when all people, at all times,
have physical, social and economic access to sufficient, safe and nutritious food
which meets their dietary needs and food preferences for an active and healthy life”
(World Food Summit, 1996). From the supply side, more efficient and quicker
remittance transfers sent via M-PESA allow rural families to purchase seeds
(Munyegera and Matsumoto, 2016), hire labour, and buy agricultural inputs at
critical times, which can boost farm productivity. Households receiving money
through M-PESA reported greater access to a variety of foods, including fruits,
vegetables, animal products, and oils, leading to improved dietary diversity and
nutrition. Nevertheless, evidence linking M-PESA to stable food availability remains
underexplored.

One of the few studies, Nagarajan and Haas (2011), concluded that M-PESA
had a strong impact on rural security by enabling timely access to funds for hiring
labour. The authors highlighted that urban areas benefited from more access and
production through finance sectors such as money circulation, transaction ease, and
security of money. Another study by Plyler et al. (2010) discovered that with more
money circulating locally and faster, many vendors ordered food in advance and paid
for it on time, facilitating higher agricultural productivity, food availability and
variety. A more recent study by Ajefu et al. (2024) on Tanzania found a positive
correlation between mobile money adoption and food security, particularly in rural
or female-headed households. The study saw mobile money uptake climb to roughly



39% by 2017 (versus 21% for formal banking), with 38% coverage in rural areas,
suggesting that digital finance helps stabilise consumption patterns during income
and weather shocks by improving access to informal transfers and increasing
liquidity.

However, in many previous studies, analysis on food security has focused
primarily on improved access to diverse or nutritious foods, yet limited attention has
been paid to other critical dimensions such as food-price volatility, long-term
stability, or potential measurable improvements in household nutritional outcomes.
Consequently, the question of whether and to what extent microfinance systems like
M-PESA enhance food security in developing countries such as Kenya remains
underexplored. By integrating a mixed method of spatial GIS mapping,
difference-in-differences regression analysis and logic model, our study aims to
bridge this research gap by investigating whether proximity to mobile money
indirectly improves food security, even for non-users, by supporting time-sensitive
activities (Nagarajan & Haas, 2011).



DATA

Two main data sets were used in the analysis. The first was the population census
“2016 FinAccess Household Survey” (FSD Kenya, 2016) with more than 130 different
categories, asking the participants a wide array of questions on household
characteristics and accessibility to financial services. We obtained the second
dataset from World Bank microdata (Andrée, 2024), which contains monthly food
price estimates by product and market spanning 2007 to 2024, indexed to a 2018
baseline. Using this data, we tracked the monthly price evolution of a food basket
across Kenya and computed absolute measures of food price volatility at the county
level.


https://dataverse.harvard.edu/dataset.xhtml?persistentId=doi:10.7910/DVN/VWLGY4

METHODOLOGY
1. GIS MAPPING

We first used Geographic Information System (GIS) mapping to visualise spatial
patterns in the relationship between M-PESA usage and food security. The analysis
incorporated county-level data from FDS Kenya on M-PESA user adoption and the
proportion of individuals reporting no experience of food deprivation, which we
used as a proxy indicator for food security status. The number of M-PESA users and
the number of respondents who have never experienced food insecurity were each
divided by the total number of responses for the survey to get the input for our GIS
mapping. For instance, if 7 out of 10 respondents have an M-PESA account, we will
use 0.7 as the input value. A complementary correlation analysis was further
conducted for robustness.

2. REGRESSION ANALYSES

In addition, two separate regressions were conducted. To discern the relationship
between food security and M-PESA roll out, two proxies of food security — hunger
and price volatility of the food price index (Vhurumuku, 2014; World Bank Group,
2025) — were used. The specifications of the first regression are as follows:

Pr(hunger i = 1) = ®(fo + pimpesa_use_ i + pagender i + Bzincome_i + psagegroup i
+ fseducation_i + fsphone_ i+ 0 c+¢ i)

The dependent variable, hunger, was coded as a dummy, where it takes on a
value of 1 for respondents who have experienced some form of hunger and 0 for
those who have not. The variable of interest, M-PESA usage frequency, is used as a
proxy for user engagement with mobile money services, taking values from 1 (daily
usage) to 7 (less than once yearly). This measure captures the intensity of mobile
money integration, although we acknowledge it may not reflect all aspects of user
engagement. Additional control variables such as gender, income, age, education,
county and cell phone ownership were included for robustness. The second
regression specification is as follows:

Price volatility it = po + p1Treatment_i + fzPost t + Bz(Treatment_ i x Post 't) +a i+ 7y t
+e it



A Difference-in-Difference (DiD) regression with M-PESA rollout in Sep 2009
as the selected treatment date was used. While M-PESA was officially launched in
Mar 2007, it was not until Sep 2009 - due to teething issues and infrastructure
limitations —that the platform experienced an exponential increase in users, likely
due to the inaugural establishment of M-PESA with Family Bank that integrated
financial institutions and mobile micro finance accessibility (World Bank, 2010). DiD
was chosen to provide a higher level of confidence in the association between
M-PESA adoption and price volatility (Columbia University, 2022). In principle, DiD
can isolate the effect of M-PESA on price volatility (White & Sabarwal, 2014), as it
compares two parallel evolving regions, yet one is given the treatment while not the
other. For this study, Nairobi serves as the treatment group following M-PESA
rollout in September 2009, while Turkana serves as the control group, having
remained without M-PESA access throughout the entire analysis period.

3. LOGIC MODEL

Finally, we used a variation of the Wisconsin Logic Model (University of
Wisconsin-Madison) to convey how M-PESA might have increased food security in
Kenya. This method synthesises analysis from secondary sources regarding the
effects of mobile money services (MMS), and by extension M-PESA, on four
components of Kenya’s food value chain (FVC): input suppliers, smallholder
farmers, consumers, and financing. FVCs broadly refer to the farm-to-table chain
connecting supply, distribution, and selling processes. This analysis focuses on
enhancements to the FVC to identify a relationship between M-PESA and food
security. We identified a logic model as an effective means to visualise the
intermediary steps connecting these two seemingly unrelated phenomena. To
complement the quantitative aspects of our study, this logic model provides a
holistic overview of the qualitative results of M-PESA’s rollout and exponential
penetration across Kenya following its launch. It equally serves to anticipate
theoretical gaps in our analysis by identifying the underlying mechanisms linking
mobile finance and positive food security outcomes, especially with regard to the
long-term sustainability, efficiency, and growth of Kenya’s FVC, a proximate of food
security.



RESULTS AND DISCUSSION
1. GIS MAPPING

As illustrated below, regions with high levels of food security and mobile banking
usage are concentrated around the capital Nairobi. This is represented by the darker
shades in the south-western region of the country. In contrast, the northern and
south-east counties exhibit relatively low levels of both indicators. These spatial
patterns suggest a positive correlation between M-PESA usage and food security. To
quantify this relationship, we conducted a correlation analysis, which revealed a
correlation of 0.7313 between the two variables. This result is significant at all
levels, further supporting a strong association between mobile banking usage and
food security in Kenya.

Figure 1: Proportion of respondents who use M-PESA
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Figure 2: Proportion of respondents who have never gone without food to eat
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2. REGRESSION ANALYSIS
2.1. FOOD INSECURITY (HUNGER)

To complement the GIS mapping results above, a probit regression was conducted,
with the average marginal effects presented below.



Figure 3: Probit Regression
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The results revealed several expected patterns. Internet access and higher
education levels significantly reduce the probability of hunger by 6.3 and 8.9
percentage points, respectively, consistent with the literature on digital access and
human capital as protective factors against food insecurity. M-PESA usage
frequency, used as a proxy for user engagement with mobile money services, shows
that more frequent usage is associated with lower hunger probability. With each
step toward less frequent usage, the risk of hunger increases by 3.7 percentage
points.

2.2. PRICE VOLATILITY

The analysis then moved on to looking at the impact of the M-PESA rollout on the
price volatility. As with all DiD, we tested the parallel trend assumption by
regressing price volatility on the interaction of treatment status and time trend for
the pre-treatment period. The interaction coefficient was statistically insignificant
(p = 0.137), indicating that Turkana and Nairobi followed parallel trends in price
volatility before M-PESA rollout, supporting the validity of our identification
strategy (see results below). For robustness, we also included region and time fixed
effects. These help control for time-invariant regional characteristics (e.g. baseline
infrastructure, climate) and common temporal shocks (e.g. inflation, national policy
changes), further isolating the treatment effect of M-PESA rollout on price volatility.

Figure 4: Parallel Trend Assumption
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Figure 5: Difference in Difference Regression
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Our DiD analysis shows that M-PESA significantly reduced food price
volatility by 0.825 index points (p = 0.011). Relative to the baseline volatility of 1.8
index points, this represents a 46% reduction in month-to-month price fluctuations.
The DiD approach compares changes in price volatility between Nairobi (treatment)
and Turkana (control) before and after the M-PESA rollout. The estimated
coefficient captures the difference between these two regions' price volatility
trajectories, with Turkana serving as the counterfactual for what would have
occurred in Nairobi without M-PESA. This design controls for time-invariant
regional characteristics and common time trends affecting both areas.

A key assumption is that treatment and control regions would have followed
parallel trends absent the intervention. While we tested this assumption
pre-treatment, potential violations could arise from differential time-varying factors
post-treatment. For example, if Nairobi experienced infrastructure improvements
that simultaneously enhanced mobile networks and food distribution systems post
M-PESA adoption, this could bias our results upward.



3. LOGIC MODEL AND DISCUSSION

While both the GIS map and the regression analysis support our research hypothesis
that M-PESA usage increases food security, lending support to our hypothesis, they
do not provide explanation on the underlying mechanisms between M-PESA and
in food security. Beyond aggregate data,
community-level experiences with mobile finance equally illustrate its potential for

enhancements individual- and

significant change. Therefore, to complement the above analyses, we produced a
logic model.

Figure 6: Logic model
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As Figure 6 illustrates, each selected component of Kenya’s FVC transformed
in some manner following the launch of M-PESA. Past research indicating the
positive effect of improving FVCs on food security (Graef et al., 2014) inspired this
approach.

First, input suppliers struggled to sell to smallholder farmers at market rates
(Mattern & Ramirez, 2017). With the advent of M-PESA, however, high-quality
inputs such as chemical fertilisers penetrated the agricultural sector and were
associated with greater productivity and profits (Kikulwe, Fischer & Matin Qaim,
2014).

Second, smallholder agriculture accounts for 78% of total agricultural output
and 23.5% of Kenyan GDP (Wahome et al., 2024). Before M-PESA, it principally
consisted of cash-based and non-commercialised businesses constrained by



financial exclusion (Government of Kenya, 2010), a lack of market opportunities,
infrastructure, and working capital (Eburajolo, 2024; Mattern & Ramirez, 2017).
Nevertheless, with capital increasingly available, smallholders could purchase
inputs at optimal timing (Kikulwe, Fischer & Matin Qaim, 2014; Nagarajan & Haas,
2011) and scale up production faster (Nagarajan & Haas, 2011). M-PESA users
demonstrated 37% higher agricultural commercialisation and 35% higher profits per
acre than non-users (Kirui et al., 2013; Kikulwe, Fischer & Matin Qaim, 2014),
meaning more food reached markets (Nagarajan & Haas, 2011).

Third, consumers often resorted to side-selling to mitigate the risk and
immediate cost of paying in cash (Mattern & Ramirez, 2017), with little access to
affordable credit. M-PESA’s rapid and unmatched success (Graham, 2010) saw over
70% of Kenyans use the service by 2011 (Fabregas & Yokossi, 2022), many from rural
agricultural communities (Nagarajan & Haas, 2011; Plyler, Haas & Nagarajan, 2010).
Over 90% of sampled households in rural Kibera, Murang'a, and Kitui adopted
mobile money within several years (Kikulwe, Fischer & Matin Qaim, 2014).
Remittances and loans facilitated smoother consumption of agricultural goods,
enabling more consumers to meet their food needs.

Fourth, the digitisation of smallholder agricultural finance (Mattern &
Ramirez, 2017) facilitated access to credit. For instance, in 2014, One Acre Fund
(OAF) started issuing digital loans via M-PESA to rural Kenyan smallholders seeking
to buy agricultural inputs; by 2015, the average farmer using OAF reported 48%
higher earnings (Better than Cash Alliance, 2017).

M-PESA paved the way for short- and long-term structural change to Kenya’s
FVC. Its ‘agrifood system’ showed transformation consistent with
lower-middle-income countries (Diao et al., 2023). Food production increased due to
the timely purchase of agricultural inputs, even during barren seasons (Nagarajan &
Haas, 2011; Plyler, Haas & Nagarajan, 2010). With smallholders increasingly able to
purchase high-quality fertilisers, high-yielding seeds (c.f. Tabetando, Matsumoto &
Raoul, 2022), and storage facilities, the amount of infertile soil and food waste
plausibly decreased. Innovative mechanisms (Mattern & Ramirez, 2017) such as
DigiFarm, which leverages payments via M-PESA, provide integrated input financing
between suppliers and farmers (Kiaka, 2024). This strategy is likely to remain, with
the Kenyan government championing ‘digital innovation’ at the UN Food Systems
Summit in 2021 (de Jong et al., 2024).



In tandem with findings from the GIS map and the regression analysis, the
logic model provides a comprehensive explanation of the intermediary mechanisms
linking M-PESA to increased food security in Kenya. Such narratives help bridge the
gap between the statistical relationship and actual outcomes. Since smallholder
agriculture remains Kenya’s breadbasket, including low-income rural populations in
the financialised regional and global economy seemingly enhanced the accessibility,
durability, quality, and quantity of food in Kenya.



LIMITATIONS

However, while the results are encouraging, we should also recognise the various
negative externalities engendered by M-PESA. Notwithstanding the convenience it
offers to users, its 91% share of the mobile money market in Kenya (Dabafinance,
2025) enables it to charge users transaction fees as high as 10%, compared to 3-5%
in neighbouring countries with greater price competition. With Safaricom vertically
integrating much of Kenya’s digital and financial infrastructure, its quasi-monopoly
renders M-PESA a mechanism of extraction; poorer users disproportionately pay
market participation costs (Lapavitsas, 2013; Sun, 2024; Finch and Kocieniewski,
2022). Financial inclusion by means of rent extraction may thus disempower users
(Standing, 2011) because exorbitant transaction fees directly reduce household
purchasing power, which indirectly affects food security.

Moreover, with annualised interest rates above 90% and short repayment
periods, servicing M-PESA debt is challenging for users (Baborska et al., 2020). Such
obligations divert an increasing share of household income away from essential
expenditures, which reduces short-term food access and long-term agricultural
productivity (Guermond et al., 2022; Finch and Kocieniewski, 2022). Over-indebted
households may compensate by selling land, livestock, or farming equipment
(Guermond, 2022; Sun, 2024). Furthermore, Kenya’s vulnerability to disruptions,
such as failed harvests or staple price inflation, can trigger distress sales or further
borrowing (Guermond et al., 2022). Households may thus prioritise cheap staples
over protein- and micronutrient-dense foods under this pressure (Guermond et al.,
2023; Morel et al., 2024), decreasing dietary adequacy and nutritional diversity. This
may lead to a cycle of debt and food insecurity.



CONCLUSION

Beneficiary of an unregulated and monopolistic Kenyan mobile money market,
M-PESA has little incentive to reduce transaction fees and support users’ long-term
welfare. However, our study aims not to extol this particular service, but to
determine the potential for mobile money, and microfinance more broadly, to
increase food security. We share concerns regarding the negative externalities
engendered by mobile money services and invite researchers to analyse them more
thoroughly. One must not view M-PESA as a panacea, but one solution among many.

Amid rising food insecurity and the proliferation of digital finance in the
developed world, our research set out to determine the extent to which the latter
can assist in global efforts to eradicate hunger and famine. With, for instance, US
president Donald J. Trump recently ceasing all USAID operations (Gedeon & Tait,
2025), 40% of the world’s land area vulnerable to frequent and severe droughts
(OECD, 2025), and Sub-Saharan Africa accounting for 51% of the global mobile
money sector (Fintech News Africa, 2025), our findings might inform policymakers
and organisations navigating a rapidly modernising yet increasingly hungry world.
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