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African countries are increasingly looking 
to digitise their financial sectors as turnkey 
solutions for financial inclusion. This view notably 
rests on the impressive rise of mobile money 
observed in sub-Saharan Africa (SSA) and its ability 
to bring previously excluded populations into the 
financial sector. In 2017, more than 120 million 
mobile-money accounts were active1 in the region, 
56.4% of which originated from East Africa (GSMA, 
2018). 

Agent networks are critical enablers for the 
progress of digital financial services (DFS) in 
remote areas. In the absence of traditional bank 
branches or ATMs, agents represent a crucial link 
for remote or rural consumers to conveniently cash 
in and cash out when sending or receiving money 
via mobile-money platforms. For regulators, agents 
represent an opportunity to reach previously 
excluded populations and foster their familiarity 
with formal DFS. For providers, agent networks 
offer a cost-effective solution to deploying financial 
services in remote and rural regions where the 
business case to establish brick-and-mortar 
branches is challenging. 

Providers are struggling to identify rural agent 
network strategies that can accommodate both 
the business and consumer case. There are still 
misconceptions about how much regulators and 
providers can rely on agents alone to increase 
access to financial services. Agents may be more 
cost-effective as financial service access points, 
but providers are unclear on how agent networks 
can be geographically expanded to extend their 
services without incurring high logistical costs. 
Supporting rural agents becomes increasingly 
costly as they become more remote and less 
concentrated. 

This report is providing insights into how 
agent networks evolve. Using Kenya as a 
demonstration case study, this report explores 
three core questions: i) Which growth strategies 
have agent networks deployed over time? ii) How 
far have agent networks managed to increase the 
geographic reach of formal financial services?  
iii) To what extent has the expansion of agents 
improved access to financial services for 
consumers?

Executive summary

1 Used within the last 90 days.

In the absence of traditional bank 
branches or ATMs, agents represent a 
crucial link for remote or rural consumers 
to conveniently cash in and cash out 
when sending or receiving money via 
mobile-money platforms.
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Key take-aways

Direction and speed of agent growth vary by 
provider. Geospatial data shows that mobile-
money agents have grown with a bang to meet 
peer-to-peer (P2P) remittance needs, while banks 
have targeted the growth of their agent networks 
to better serve pre-determined markets.

Agent networks cluster around traditional cash 
access points. Both networks, despite different 
and distinct business objectives, increasingly tend 
to be concentrated within 5 km of an existing 
cash access point2. This suggests the importance 
of liquidity management services as critical to 
effective agent network expansion. 

Agent networks are reaching larger populations 
than traditional cash points, but sustainable 
expansion remains an issue. In 2015, more than 
70% of the Kenyan population were within 5 km 
of an agent or money transfer operator (MTO). By 
comparison, traditional cash points only achieved 
a penetration rate of 35% in the same year. This 
demonstrates the powerful ability of agents (and 
MTOs to a lesser extent) to service hard-to-reach 
populations. However, to reach the remaining 
30% of the population, the strategy could not rely 
on agents alone, since they tend to be clustered 
within 5 km of a cash point. Furthermore, while 
agents have taken strides in improving access over 
time, the rate of its footprint expansion reduced 
between 2012 and 2015 relative to the period 
between 2009 and 2012. These findings suggest 
the need for an evolving DFS ecosystem to support 
the expansion of agents, particularly in challenging 
rural regions.

Recommendations

Providers and regulators should take steps in 
the short to medium term to create supportive 
cash structures for agent networks to expand 
and survive in rural markets. For providers, this 
implies the need for networks to expand with 
cash availability as an explicit consideration. It also 
means that when designing geographic expansion 
strategies, providers may have to consider investing 
in cash management structures to further expand 
agent networks. For regulators, this means the 
focus on agent expansion will have to widen to 
consider the number of outlets as not the goal, 
but rather the means to facilitate financial access 
for greater inclusion. Reframing access in this way 
will require regulators and donors to collaborate 
on and support the on-going development of 
an enabling environment for the expansion of 
agent networks, whether in the form of improved 
infrastructure or innovative cash aggregators, such 
as petrol stations or super agents. 

Long-term solutions to easing rural agent 
expansion should support the seamless flow of 
digital value. While improved cash management 
strategies are necessary to support the expansion 
and sustainability of rural agents, efforts to create 
more convenient and affordable DFS ecosystems 
are key to eliminating the need for agents and 
hard cash overall. For providers, this must involve 
steps to digitise value chains, for example for 
retail or government transfers. Regulators could 
look into regulation and policy that supports the 
widespread use of interoperable digital payment 
instruments and even the acceptance of digital 
fiat currency as legal tender. These efforts can 
ease the strain of liquidity access and distribution 
for providers and enable the payment needs of 
consumers to be more conveniently satisfied in the 
long run.  

2 Existing cash points include Savings and Credit Co-operatives (SACCOs), microfinance banks (MFBs) and stand-alone automated teller 
machines (ATMs).
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This case study maps the geographic expansion 
of mobile-money and bank agent networks in 
Kenya over time. In addition, it explores how agent 
network expansion strategies have contributed to 
the extension of the footprint and accessibility of 
the formal financial system.

An inclusive and deep financial sector is essential 
for economic development. An inclusive and deep 
financial sector implies that consumers are able to 
meet their financial needs with available financial 
services and that financial service providers (FSPs) 
can operate profitably by tapping into larger 
credit and risk pools to offer greater services. It 
is therefore these outcomes that underpin the 
mandate of many regulators from developing 
countries to target the financial inclusion of 
unserved and underserved populations.

Mobile money remains vital to financial inclusion 
by facilitating convenient access and use. This 
is especially true in SSA where mobile money 
is considered a primary tool to digitise cash 
economies and include the previously excluded. 
Between 2014 and 2017, mobile-money users in 
SSA grew from 12% to 21% (World Bank, 2018). By 
comparison, ownership of an account at a formal 
institution only grew by 4%, from 29% in 2014 to 
33% in 2017 (World Bank, 2018). 

Widespread adoption of mobile money 
remaining constrained, despite potential. 
Approximately 10% of mobile-money accounts 
were dormant in SSA in 2017 (GSMA, 2018)3. In 
addition, mobile-money penetration remains 
relatively low among vulnerable populations that 
reside in rural or remote areas (Fanta et al., 2016). 
This lack of adoption among rural populations 
stems from a host of reasons, including lack of use 
cases for digital value where cash is king and, even 
more commonly, the scarcity of readily accessible 

points where physical cash can be converted into 
digital value (Fanta et al., 2016). Though GSMA 
analysts estimate agent networks in SSA to have 
grown tenfold, from approximately 100,000 in 
2011 to around 1 million in 20164, a lack of rural 
agents continues to be cited as a primary cause for 
financial exclusion by marginalised groups such as 
farmers (IFC and Mastercard Foundation, 2018).

Wide agent network deployment remains an 
elusive objective, often burdened by constraints. 
A large and well-established body of research 
highlights that while the business case may 
differ between mobile-money agents and bank 
agents, both endure significant cost drivers that 
undermine the feasibility of network expansion 
into rural areas. Well-reported examples of 
these constraints include the arduous nature of 
agent management relating to high operational 
costs5, security concerns of theft and fraud, and 
regulatory obstacles including restrictive licensing 
requirements and stringent know-your-customer 
(KYC) compliance procedures6 (GSMA and 
MicroSave, 2018; Atandi, 2013; EFInA, 2015; Airtel, 
2016; WSBI and Postbank, 2016; MicroSave, 2017; 
GSMA and MicroSave, 2014; Cooper et al., 2018a). 

Liquidity management is often cited as a severe 
barrier to agent management and expansion. 
Agents need regular availability of cash to manage 
unexpected consumer demand for cash-out 
services, ensuring sufficient float to facilitate digital 
transactions and rebalancing e-float between 
the delivery and receipt of digital value7. Cash 
constraints can often lead to agents not only 
turning consumers away, but also actively limiting 
their expansion into underserved areas beyond 
certain distances from established encashment 
points like bank branches (WSBI and Postbank, 
2016; Nordin et al., 2017; Cooper et al., 2018c). This 
liquidity limitation, coupled with low population 

1 Introduction

3 Dormancy here refers to accounts that have not been used in the past 90 days (GSMA, 2018).
4 Mobile users in sub-Saharan Africa to top 500m (Bevan, K. 2018). Available at: www.worldremit.com/en/stories/story/2018/02/03/mobile-

money-sub-saharan-africa.
5 This can refer to high agent turnover, agent training, inadequate electricity and connectivity, weak investment in customer services and 

limited access to financial services as small business owners.
6 Regulatory obstacles can also include mobile-money taxation, exclusive agreements and regulatory incentives that drive unfair 

competition (Cooper et al., 2018a; Cooper et al., 2018b).
7 Constraints to liquidity management are quoted in several studies including: GSMA and MicroSave, 2018; MicroSave, 2016; MicroSave, 

2017; Cooper et al., 2018; Atandi, 2013; GSMA, 2015; MicroSave, 2017; EFInA, 2015; WSBI and Postbank, 2016.
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density and weak economic activity, produces a 
difficult business case for rural agent expansion 
and hinders their potential to improve financial 
inclusion (Cooper, et al., 2018).

A nuanced approach to agent network expansion 
is required to support both business and 
consumer use cases. A need exists for industry 
players to understand how an agent network 
can be geographically extended to enhance the 
reach of formal financial services to the excluded, 
without undermining its profitability in the 
process. This question has been answered in 
multiple ways to address each of the complexities 
related to successful agent network design. Several 
studies detail the success factors of networks 
and provide toolkits for innovative agent network 
management.8

Zooming in on agent placement. Rather than 
analysing all success factors in agent network 
expansion, this report specifically considers 
geographical agent placement as a first step to 
understanding how to approach optimal agent 
deployment. This is particularly important for 
providers who are unclear on where to best place 
agents and for regulators who need to provide the 
environment to facilitate optimal deployment. 
We do this by considering the case of Kenya as a 
mature agent market and assessing the evolution 
of the geographic footprint of agents over time to 
draw insights that may be replicable or tailored to 
another context.

Box 1: Why use Kenya for this case 
study?

Kenya provides a useful demonstration 
case study given its renowned uptake of 
mobile financial services and large agent 
networks (IFC and Mastercard Foundation, 
2018):

• The Kenyan mobile-money platform, 
M-PESA, is widely regarded as one 
of the most successful applications 
of mobile financial services in SSA, 
following its 2007 release by mobile-
money operator (MMO), Safaricom. 

• Safaricom has progressively expanded 
its agent base to over 152,000 agents in 
2018, firmly rooting its agent network as 
one of the largest and oldest networks 
on the continent. 

• Kenya is among the first movers in SSA 
to formally permit agency banking by 
FSPs through the enactment of official 
guidelines by the Central Bank of Kenya 
in 2010. 

The existence of both mobile-money 
and banking agent networks for nearly a 
decade provides a powerful case to analyse 
the deployment strategies of the respective 
networks over time and derive insights and 
learnings for emerging agent networks.

It is important to note, however, that while 
the success and maturity of Kenya’s agent 
network provides a useful case study, 
findings identified in this report which 
are relevant for the Kenyan context may 
not necessarily be replicable or proven 
true in others. Kenya merely provides an 
illustration of important findings on the 
evolution of agent networks over time.

8 Studies include: Helix Institute for Digital Finances (2016), UNCDF (2017), GSMA (2012) and GSMA (2018). Further analyses into these 
approaches are beyond the scope of this case study, but are considered in the interpretation of report findings. 
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Three core research questions. This report aims 
to answer three important questions to inform 
emerging agent networks or providers wanting 
to establish an agent network in their agent 
expansion strategy:

1. Which growth strategies have agent networks 
deployed in Kenya over time? 

2. How far have agent networks managed to 
increase the geographic reach of formal 
financial services in Kenya?

3. To what extent has the expansion of agents in 
Kenya improved access to financial services for 
consumers?

The report is structured as follows:

• Section 2 describes the methodology applied 
to analyse the expansion of agents in Kenya and 
its impact on access to financial services. 

• Section 3 provides an overview of the Kenyan 
market in terms of its socio-economic context, 
its current state of financial inclusion and the 
importance of mobile money in achieving this 
status.

• Section 4 analyses the growth strategies of 
mobile-money and bank agents in Kenya, how 
far the respective networks have grown relative 
to existing deposit-taking institutions and the 
proportion of the population covered over time 
by the expanding networks. 

• Section 5 outlines key take-aways and 
recommendations for FSPs, regulators and 
donors to support the successful roll-out of 
future agent networks and the development of 
more inclusive financial service ecosystems.

Kenya provides a useful demonstration 
case study given its renowned uptake of 
mobile financial services and large agent 
networks.
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This section outlines the analytical techniques 
and data sources used, the methodology applied 
for evaluating agent network growth trends and 
footprints, as well as assumptions and caveats to 
note in interpreting the findings.

Analytical techniques and data 
sources

GIS data analysis. The study uses geographic 
information system (GIS) mapping to understand 
agent growth and distribution in Kenya. Geospatial 
or coordinate data is used to map the location 
of each agent in Kenya, as well as other cash 
points9. In addition, GIS allows for the distance 
between agents and other financial institutions 
to be visually displayed. Illustrations such as 
these can provide insight into the potential 
role and influence that cash access for liquidity 
management purposes may have on the 
placement of agents and their ability to extend 
the geographic footprint of financial services. Then, 
GIS mapping is used to overlay locational data 
with population-level statistics, which allows the 
proximity of agents to consumers to be assessed. 
This combination of angles offers insights into the 
outcomes of agent expansion strategies from both 
a provider and consumer perspective – an area only 
sparsely investigated in recent literature. 

Two main data sources. Two types of data were 
collected to assess the evolution of agent networks 
in Kenya:

1. The Kenya Multi Sector GIS Mapping Project 
provides geospatial coordinate data for 
financial access points across Kenya. The 
study was conducted by Brand Fusion in 
collaboration with the Central Bank of Kenya 
(CBK), the Bill & Melinda Gates Foundation and 
FSD Kenya (FSDK) in 201510. 

2. Constituency population statistics are used 
as the most granular source of population data 
available at the time of the study. Estimates per 
constituency are taken from World Population 
Data and produced for 201511. 

Time series approach. A descriptive time series 
analysis is used to identify trends and patterns 
in the evolution of agents over time. This was 
performed by identifying the year in which 
each agent began operations and calculating 
the cumulative agent total per year at both the 
national and county level12. Three specific years 
are considered: 2009, 2012 and 201513. This date 
schedule is applied throughout the study.

Calculation methods

Agent network size and growth. The evolution of 
both mobile-money and bank agent networks is 
measured over time. Network size is determined 
by calculating the cumulative total number 
of agents per year at the national level as well 

2  
Methodology

9 Cash points are defined as both bank and non-bank financial institutions that can facilitate cash-in and cash-out services for consumers. 
Encashments points enable consumers to transfer value over distances through the conversion of physical currency into digital value to 
be sent. These points also allow transferred digital value to be exchanged or cashed-out for physical cash. 

10 This dataset currently offers the latest estimates for the location of 91,158 financial access points in Kenya (including mobile-money 
agents, bank agents, microfinance banks, SACCOs, microfinance institutions and hire purchase companies, among others). The full 
dataset was anonymised by CBK prior to its availability for this study and the general public. Financial access point data provides 
information on both the exact location of agents and other deposit taking institutions, the county in which coordinates are located, 
their first year of operation as well as type of operation. More information can be found at: https://www.centralbank.go.ke/uploads/cbk_
annual_reports/1937025053_FinAccess%20GIS%20Survey%202015%20Financial%20Services%20Key%20Results%20Report.pdf

11 Population estimates of all 290 constituencies were utilised, each defined as a group of voters delimited for the purposes of electing 
members of the National Assembly as provided for in Article 97 (1) (a) of the Kenyan constitution. A constant growth rate of 3.3% was 
applied to project constituency populations backwards through time. The consistency and robustness of these statistics were verified 
against World Bank country totals for each year.

12 Analysis at the county level enabled by using the “county“ variable in the Kenya Multi Sector GIS Mapping Project dataset.
13 These specific years were chosen for their ability to assess the early stages of agent network expansion and their evolution to the latest 

available date in the data.
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as disaggregated by county. Growth rates are 
calculated to assess the rate at which respective 
networks have grown over time. Agent density per 
100,000 individuals is further estimated to assess 
the depth of agent distribution per constituency. 

Average distance of agents to other cash 
points. The extent to which agents increase the 
reach of formal financial services is measured by 
their distance from traditional cash points. The 
underlying assumption is that consumers need 
access to convenient cash points within reasonable 
travel distances from work or home to facilitate 
mobile financial services. Therefore, the presence 
of agents reduces the need for consumers to 
travel to traditional cash access points, thereby 
increasing the reach of financial services and 
forming the new frontier for financial service 
access. Locational data is used to measure the 
distance between agents and other deposit-taking 
access points. Other cash access points include 
SACCOs, stand-alone ATMs, microfinance banks, 
post offices and money transfer services. Average 
distances are measured between these cash access 
points and mobile-money agents, bank agents, 
or any agent (mobile-money or bank agents), 
respectively. Average distances are analysed within 
a 5 km and 15 km buffer zone14. 

Population covered by expansion of agent 
networks. Financial inclusion objectives, in terms 
of financial service usage, can only be achieved 
if networks exist that enable convenient and 
habitual consumer access as a vital prerequisite 
for use. We measure this enabling prerequisite by 
analysing the proportion of the population that fall 
within a 5 km and 15 km buffer distance of a cash 
point over time.

Two tiers of cash points. Cash points are grouped 
into two tiers as outlined in Table 1.

Table 1: Cash point tier composition

Tier 
number Cash point composition

1
• Mobile-money agents
• Bank agents 
• Money transfer operators (MTOs)15

2

Traditional brick-and-mortar deposit taking 
access points such as:
• Savings and Credit Co-operatives 

(SACCOs)
• Microfinance banks (MFB)
• Stand-alone ATMs

Source: Authors’ own

Assumptions and caveats 

We applied the following assumptions and 
exclusions in the analysis:

• Bank branches are excluded from this 
analysis due to the lack of data collected for 
these institutions in the Kenya Multi Sector 
GIS Mapping Project. Their exclusion does 
not detract from the robustness of findings, 
however, as bank branches are not likely to be 
as important as cash points outside of urban 
areas. Institutions such as MFBs and SACCOs 
are more likely to fulfil this role due to their 
prevalence and dependency in rural Kenya 
(FSDK, 2017)16.

• We assumed that population distribution across 
each constituency is evenly distributed.

• Non-deposit taking microfinance institutions 
(MFIs) are excluded from the analysis due to 
their inability to offer cash services.

• Agricultural markets or more informal liquidity 
sources are not accounted for within the 
analysis due to data unavailability.

14 A 15 km buffer zone is applied for its recognition as a distance typically considered too far to walk and therefore relatively restrictive 
in terms of access (Cooper, et al., 2018). A 5 km distance buffer is also applied, as it is considered sufficiently close to enable consumer 
access.

15 These are included for their relatively large distribution across Kenya, though mobile-money agents and bank agents dominate this tier 
in terms of size (Ngugi, 2012).

16 This conclusion draws on the prevalence of SACCOs in rural areas relative to bank branches. This suggests that the SACCOs are more 
likely to act as cash points for agents and especially consumers, relative to other institutions such as banks.
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This section provides a brief overview of Kenya’s 
socio-economic and financial inclusion context. 

Socio-economic market 
characteristics

Kenya is a vibrant developing economy. Between 
2009 and 2017, the Kenyan GDP growth rate 
increased from 3.3% to 4.9% (World Bank, 2018).17 
In 2017, this produced a current GDP per capita of 
USD1,594 relative to the SSA average of USD1,572 
(World Bank, 2018) . Despite only a marginal 
difference in GDP per capita, it provides an 
indication of the relative economic prosperity and 
opportunities available to Kenyans compared to 
the rest of the region.

Kenya’s economic development is marked 
by a large, growing and increasingly urban 
population. In 2017, the Kenyan population growth 
rate was 2.5%, with the aggregate population 
totalling over 49 million, thus making it the 
seventh most populous country in Africa for 
that year (World Bank, 2018). The population is 
characterised as predominantly rural with only 
27% of the population residing in urban areas in 
2017 (World Bank, 2018). However, the high urban 
growth rate of 4.3%, relative to the SSA average of 
4%, suggests a gradual move by the population 
away from agriculture as a main source of 
livelihood in Kenya (Government of the Republic of 
Kenya, 2007)18. 

The state of financial inclusion

Financial inclusion is soaring with the help of 
mobile money. Kenya has one of the highest rates 
of formal account ownership in SSA, rising to 56% 
of the adult population in 2017, up from an already 
impressive rate of 42% in 2011 (World Bank, 2018). 
Substantial account ownership has similarly been 
matched by improved use of financial services with 
usage of formal remittance products rising from 
13% in 2014 to 22% in 2017 and credit from 10% to 
17% over the same time period (World Bank, 2018). 
Most impressive, however, has been the growth of 
mobile-money account ownership from 58% in 
2014, to over 70% in 2017 (World Bank, 2018). For 
comparison, the mobile-money adoption rate for 
the entire SSA region only reached 21% in 2017, 
thus reinforcing the particularly strong potential 
of mobile money to catalyse greater financial 
inclusion in Kenya (World Bank, 2018). 

Mobile money increasingly used as an instrument 
to transfer value. This is clear from the growing 
use cases for mobile financial services in Kenya. 
In 2017, 95% of all remittances sent or received 
by those engaged in the activity were performed 
via a mobile phone, relative to only 2% via cash or 
in-person (World Bank, 2018)19. Furthermore, 82% 
of all utility bill payers and 57% of those receiving 
payment from self-employment were via mobile 
phones in 2017, relative to 12% and 40% through 
cash or in-person respectively20. 

3 Kenyan context

17 GDP per capita is gross domestic product divided by midyear population. GDP is the sum of gross value added by all resident producers 
in the economy plus any product taxes and minus any subsidies not included in the value of the products. It is calculated without 
making deductions for depreciation of fabricated assets or for depletion and degradation of natural resources. Data is in current US 
dollars.

18 Urban migration can already be seen by the stark difference in population totals between the capital of Nairobi, at 4 million in 2017 and 
Lamu with a population total of only 106,853 in the arid Eastern province (World Population Data, n.d.).
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Growing prevalence of digital payments 
suggesting an equally strong need for supportive 
ecosystems. While the increasing usage of mobile 
financial services implies a need to digitally 
transact, it also hints at the significant need for 
stronger structures to exist that can facilitate the 
transition from cash to digital for an economy. 
These structures can range from the existence 
of digitised merchant payment infrastructure in 
a fully integrated digital ecosystem, to a broad 
and accessible network of cash points for cash-in 
and cash-out services as an interim step to full 
digitisation. Since the latter is more likely to be 
the case in SSA, even within the most digitised 
of countries such as Kenya, it is important for 
FSPs and mobile network operators (MNOs) to 
understand how best to satisfy the cash needs 
of distant consumers, and how far access points 
(agents) can be extended to serve these needs 
within remote regions without succumbing to low 
profitability and operational constraints.

 

19 Within the 2018 Global Findex survey, respondents were asked what type of channels they used to facilitate different payment needs. As 
people often use multiple methods to satisfy the same need, the percentage use of various channels will not sum to one for a given use 
case.

20 In all of these use cases except payments from self-employment, use of mobile phones as a medium to transfer value has increased over 
time between 2014 and 2017. Use of cash is conversely on a downward trend over the same time period (World Bank, 2018).

Most impressive, however, has been 
the growth of mobile-money account 
ownership from 58% in 2014 to over 70% 
in 2017.
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Growth of agent networks 

Mobile-money agents

Mobile-money agents have grown exponentially 
in Kenya. Figure 1 illustrates this by the cumulative 
rise of mobile-money agents from a total of 3,398 
agents in 2009, to over 64,000 in 2015. This reflects 
impressive growth of nearly 19-fold over a span 
of only six years. This growth rate provides an 
indication of the explosive nature of the mobile-
money growth strategy. 

Distribution of mobile-money agents is both 
large and wide. The findings in Table 6 (Appendix 
A) show that by 2009 at least one mobile-money 
agent had been placed in every county in Kenya, 

just two years after the introduction of M-PESA. 
This suggests the agent deployment strategy by 
MNOs has been rapid and aimed at ensuring full 
national coverage to attract and retain consumer 
buy-in for mobile money. Given that its primary 
use case is to send value over distances, it is not 
unexpected that the strategy of MMOs has been to 
ensure the wide availability of its agents to facilitate 
this need. This objective appears to have become 
even more important over time when considering 
the declining concentration of mobile-money 
agents in Nairobi from 27% in 2009 to 22% in 2015. 
This suggests that while Nairobi may have been 
targeted by MMOs initially as a highly strategic 
market to enter, a more broad-based focus has 
since been adopted as both network scale and 
maturity has been achieved. 

4 Evolution of agent networks 
in Kenya

Figure 1: Cumulative absolute growth of mobile-money agents (2009-2015)

Source: CBK, the Bill & Melinda Gates Foundation and FSDK (2015)
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Greater mobile-money agent density further 
suggesting an expansion strategy driven by 
need. Figure 2 and Figure 3 highlight this by 
showing that although mobile-money agent 
density per constituency has improved over 
time, so have particular constituencies relative to 
others. More specifically, while all constituencies 
with the highest mobile-money agent density 
improved between 2009 and 2015, agent density 
for constituencies such as Lafey grew from the 
seventh most dense in 2009, to sixth and third 

in 2012 and 2015 respectively. This highlights 
a strategy by MMOs aimed at not simply 
intensifying their presence within certain areas 
but expanding where agents are needed. Least 
covered constituencies highlight this best given 
their significant growth overall, as well as within 
specific constituencies, such as Cherangany and 
Igembe South, which have displayed sufficient 
improvements in density to move up in rank over 
time.

Figure 2: Top 10 constituencies with the highest mobile-money agent density (sorted left to 
right, on 2009)

Source: CBK, the Bill & Melinda Gates Foundation and FSDK (2015)

Figure 3: Top 10 constituencies with the lowest mobile-money agent density (sorted left to 
right, on 2009)

Source: CBK, the Bill & Melinda Gates Foundation and FSDK (2015)
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Bank agents

Expansion of agent bank networks impressive 
but relatively small in terms of scale. Since its 
formal introduction in 2010, bank agent networks 
have rapidly expanded in Kenya to quadruple its 
presence from a cumulative total of 121 in 2009 to 
over 400 bank agents in 2010, as seen in Figure 4.  
In 2015, bank agent figures rose to a total of 
10,000. Despite only expanding to a sixth of the 
mobile-money agents market size by 2015, this 
growth is nevertheless impressive given the time 
span of only six years from roll out.

Expansion of bank agents more of a targeted 
injection than a big bang. Unlike the 
geographically explosive nature of mobile-money 
agent growth, the expansion of bank agents 

appears to have evolved region by region. This is 
supported by the findings in Table 7 (Appendix A)  
where, despite the introduction of bank agent 
regulation in 2010, certain counties such as Isiolo 
and Lamu remained without a single bank agent 
until at least 2012. By comparison, counties like 
Nairobi and Nakuru experienced a substantial 
injection of bank agents that led to their holding 
the largest proportion of bank agents in Kenya, 
with over 14% and 6% of the total year-on-year, 
respectively. This strategy likely reflects the 
common motivation of FSPs to only extend agents 
in regions where the presence of their branches is 
strongest and their existing customer base is large. 
This notably differs from the motive of MMOs to 
provide for the value transfer needs of customers 
over various distances. 

Figure 4: Growth comparison between mobile-money and bank agent networks per year

Source: CBK, the Bill & Melinda Gates Foundation and FSDK (2015)
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Figure 5: Top 10 constituencies with the highest bank agent density (sorted left to right, on 
2009)

Source: CBK, the Bill & Melinda Gates Foundation and FSDK (2015)

Figure 6: Top 10 constituencies with the lowest bank agent density (sorted left to right, on 
2009)

Source: CBK, the Bill & Melinda Gates Foundation and FSDK (2015)
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The relationship between agent 
network location and cash 
distribution points

One of the key objectives of agent networks 
is to extend financial services to customers 
that are traditionally out of reach of brick-and-
mortar institutions. This section outlines to what 
extent this objective can truly be attained by the 
deployment of agents, by measuring the average 
distance of agent locations over time to traditional 
deposit-taking cash points.

Agent networks in Kenya are growing closer to 
existing cash points over time. Table 2 shows that 
the proportion of mobile-money agents within 
5 km of a deposit-taking cash point was 81% in 
2009. Interestingly, this proportion appears to have 
increased, rather than decreased, as mobile-money 
agent networks have expanded over time. In 2012, 

82% of mobile-money agents were found within 
5 km of a deposit-taking cash point, rising to 84% 
by 2015. This suggests that MMOs have preferred 
to locate their agents increasingly near to cash 
points despite their broad geographic expansion. 
The location of bank agents similarly displays this 
trend, as 81% of bank agents were within 5 km 
of an existing cash point in 2015, up from 65% in 
2009. This overall clustering behaviour by agents, 
irrespective of provider, suggests that their need 
for services from brick-and-mortar institutions, 
such as cash management, has grown rather 
than reduced over time21. This implies that agent 
expansion alone, whether by FSP or MMO, has 
not been enough to expand the formal footprint 
of financial services in Kenya beyond 5 km from 
a cash-handling financial institution outlet. This 
observation is even more pronounced when 
considering the observed expansion of agents 
within the 15 km buffer. 

Table 2: Agent extension of formal financial sector per buffer and year

Average % of institutions within the buffer Under 5 km Under 15 km

2009 2012 2015 2009 2012 2015

Mobile-money agents to deposit-taking cash points 81 82 84 94 96 97

Rate of change 1.37% 2.21% 1.97% 0.93%

Bank agents to deposit-taking cash points 65 72 81 77 93 96

Rate of change 10.24% 12.35% 20.52% 3.41%

All agents to deposit-taking cash points 75 81 83 92 96 97

Rate of change 7.83% 2.98% 3.77% 1.12%

Source: CBK, the Bill & Melinda Gates Foundation and FSDK (2015)

21 The conclusion of clustering behaviour is additionally informed by low likelihood of DTIs moving closer to agents given their decreasing 
establishment rate. These findings are illustrated in Figure 7. This clustering behaviour may be driven by the growing need of providers to 
conduct in-person supervision of agents; agents’ need for service delivery and infrastructure; as well as urbanisation trends, among other 
reasons. 
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The role of agent networks in 
extending financial access

Networks of agents are presumed to be 
mechanisms capable of radically enhancing 
financial access for un(der)served populations.  
This section evaluates this assumption by 
measuring the contribution of agents to the 
existing geographic accessibility of financial 
services in Kenya.

Traditional cash points are historically hard 
to reach for most Kenyans. This finding is most 
striking in the 2009 data, where only 63% of the 
population were within 15 km of a deposit-taking 
cash point and only 27% within 5 km, as seen in 
Box 2. This finding implies that cash points during 
this time were not only relatively inaccessible for 
the majority of Kenyans, but also imposed high 
costs in terms of time and money spent traveling 
to their distant locations. Though the population 
covered within 15 km of these cash points jumped 
to 71% in 2012 and improved further to 75% 
in 2015, their true accessibility has remained 
persistently low with only 35% of the entire 
population capable of accessing a brick-and-
mortar cash point within  
a 5 km in 2015.

Agent networks are successfully reaching more 
people than traditional cash points. In 2009, 
over 80% and 50% of the population resided 
within a 15 km and 5 km reach of an agent or MTO, 
respectively. Over time, these rates blossomed to 
90% and 73% of the population in 2015. The latter 
finding is particularly impressive given its effective 
doubling of the 35% of population covered by 
traditional cash points in the same year. Though 
the minimal growth of traditional cash points 
between 2009 and 2015 may have catalysed the 
expansion of multiple agents over this time, the 
coverage achieved by these agents is nevertheless 
impressive. Map 1 and Map 2 illustrate this point 
further by showing that while a decent amount of 

the population fell within the red 5 km parameter 
of an agent or MTO in 2009, this proportion not 
only increased for given areas in 2015 (Map 2), but 
also became more prevalent across the country as 
more agents expanded over time. This enlarging 
effect of agents on existing access reinforces the 
common claims that agents are a cost-effective 
mechanism for providers to extend financial 
services and can help unlock physical access to 
financial services for wider populations. 

Box 2: The evolution of consumer 
access to financial services in Kenya 

% of population within 
a given distance of 
traditional cash points 5 km 15 km

2009 27% 63%

2012 31% 71%

2015 35% 78%

% of population within 
a given distance of tier 1 
institutions 5 km 15 km

2009 56% 85%

2012 70% 89%

2015 73% 90%

% of population within 
a given distance of tier 2 
institutions 5 km 15 km

2009 57% 86%

2012 70% 89%

2015 73% 90%

Source: CBK, the Bill & Melinda Gates Foundation and FSDK (2015)
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The widening effect of agents on existing access 
is notable, but not necessarily sustainable.  
Between 2009 and 2015, population coverage of 
both existing traditional cash points and agents 
or MTOs (tier 2) was the same if not slightly larger 
than the footprints measured for agents and MTOs 
(tier 1). This finding reiterates that agents and MTOs 
dominate as the most accessible cash points in 
Kenya and are responsible for the majority, if not 
all, of the widened geographic access to financial 
services in recent years. It is important to note 
however that this contribution by agents and MTOs 
appears noticeably smaller between 2012 and 2015 
than the significantly enhanced access observed 

between 2009 and 2012. This finding suggests that 
while agents contribute towards improved access, 
the pace and extent of their geographic expansion 
may not necessarily be sustainable. The observed 
tendency of agents to cluster around brick-and-
mortar institutions over time may indeed underpin 
the diminishing ability of agents to extend the 
access footprint of financial services in rural areas. 
For agents to remain key as access points for 
cash and other financial services, these findings 
evidently hint at the importance of not only their 
own extension over time, but also the necessity 
of an evolving ecosystem that can support agent 
network expansion.

Figure 7: Distribution of tier 1 institutions 
within 5 km of citizens (2009)

Source: CBK, the Bill & Melinda Gates Foundation and FSDK (2015)

Figure 8: Distribution of tier 1 institutions 
within 5 km of citizens (2015)

Source: CBK, the Bill & Melinda Gates Foundation and FSDK (2015)
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This report aims to inform providers and regulators 
on how agent networks expand and to derive key 
insights on what is needed to a) build a network 
that supports the provider business case in remote 
regions, while b) ensuring the accessibility of these 
networks to un(der)served customers. Using Kenya 
as a demonstration case, three core questions have 
been asked to develop this understanding: 

• Which growth strategies have agent networks 
deployed in Kenya over time? 

• How far have agent networks managed to 
increase the geographic reach of formal 
financial services in Kenya? 

• To what extent has the expansion of agents in 
Kenya improved access to financial services for 
consumers?

This section identifies the key insights that 
have emerged in answering these questions 
and provides associated recommendations for 
stakeholders. 

Agent network growth strategies

Deployment strategies vary across different 
agent networks. Mobile-money agents have 
adopted a growth strategy characterised by rapid 
and broad-based expansion that succeeded 
in covering the entire country in only its first 
two years. By comparison, the deployment of 
bank agents has been more targeted and more 
regionally concentrated over time. Thus, while 
FSPs have been able to successfully launch large-
scale agency banking, it has largely improved 
the availability of existing services rather than 
addressed previously unserved financial needs as 
was the case for mobile money. 

Providers’ incentive structures are driving 
agent expansion outcomes. Where MNOs are 
incentivised to place agents wherever a payment-
over-distance or cash-in or cash-out need exists, 
FSPs are often more focused on improving services 
available to the existing clientele surrounding 
bank branches. These findings highlight that agent 
expansion strategies are ultimately guided and 
limited by what makes sense for the business case 
of specific networks. Though this finding is by no 
means new, it reinforces the insight that to expand 
a network into remote or rural areas, it is not only 
the will to do so that is required but rather the 
existence of a number of prerequisite conditions 
or structures that can aid the profitable and 
sustainable operations of agents. A broad literature 
exists on these conditions and prerequisites.

5  
Key take-aways

Table 3: Recommendations on agent network growth strategies

FSP recommendations Regulator and donor recommendations

• Devise agent deployment strategies that are guided by 
business models and specific customer segments or 
value chains.

• Inform the implementation of these models by 
assessments of country market landscapes, the need 
and what type of expansion is optimal and efficient 
given constraints.

• Defining objectives for the expansion of a pre-
determined number of agents creates the risk of 
producing misguided incentives for FSPs.

• If agent networks are to be used as tools for financial 
inclusion, the expansion must be supported by 
the simultaneous development of prerequisite 
infrastructure that can assist the business cases of 
providers in more rural and challenging markets.

• Prerequisite infrastructure can include the provision of 
adequate roads, electricity, internet connectivity and 
bulk cash logistics, among others.

Source: Authors’ own
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Ability of agent networks to expand 
the rural footprint of financial 
services

Agent networks are struggling to expand the 
footprint of traditional cash points beyond 5 
km. This is demonstrated by the finding that 
83% of all agents were within 5 km of a deposit-
taking access point in 2015, compared to 75% in 
2009. This geographical concentration, which has 
grown over time, suggests a deliberate strategy 
to locate agents closer to brick-and-mortar cash 
infrastructure to facilitate cost-effective liquidity 
management. 

The reduced distance from existing cash 
points highlights the importance of nuanced 
liquidity management techniques for wide 
agent expansion. The proximity of agents to cash 
distribution points, even in a mature mobile-
money market such as Kenya, highlights that 
agent expansion into rural or remote areas may not 
be feasible if not supported by an enabling cash 
reticulation environment or operational changes 
that remove the dependence on brick-and-mortar 
infrastructure. In the case of liquidity management, 
as the most likely driver for agent proximity to 
deposit-taking access points, this can be achieved 
by aligning the expansion of agents with the 
existing establishment or long-term roll-out of 
rural ATMs, SACCOs and other cash points (Cooper, 

et al., 2018). Where this is not feasible, alternative 
cash points may need to be leveraged to act as 
cash aggregators, such as petrol stations, retailers, 
super agents or restaurants (Cooper, et al., 2018). 

Removing liquidity as an agent constraint 
requires stronger efforts to digitise the economy 
and key value chains. To effectively lower the 
expense of expanding agents into rural agents, 
providers and regulators need to start preparing 
the full digitisation of economies so that in the 
long run, digital value replaces cash as king. As a 
first step, this means looking into the digitisation 
of retail value chains so that mobile money can 
eventually be extended from its primary use case 
for P2P payments, to eventually satisfy peer-to-
business (P2B) payments, business-to-business 
(B2B) payments, paying taxes and receiving a host 
of other government transfers. This process of 
digitisation will require both investment by FSPs 
and businesses, as well as regulation that can 
enable seamless flows of digital value between 
recipients. The latter may be achieved through 
regulatory reform targeted at supporting the 
development of ubiquitous payment channels, the 
standardisation of digital payment instruments 
and the eventual implementation of digital fiat 
currency. Long-term action along these lines 
will enhance the convenience and ease of using 
the DFS without agents as intermediaries, thus 
overcoming the need to extend their services into 
rural areas at high cost. 

Table 4: Recommendations on effective rural expansion of agents

FSP recommendations Regulator and donor recommendations

• For effective rural agent expansion in the short term, 
first identify where cash exists and then deploy agents 
accordingly.

• In the medium term, reconfigure liquidity 
management by investing in innovative techniques, 
such as data analytics to monitor flows and use of 
aggregators to ensure that the needs of agents are 
catered for.

• In the medium to long term, invest in the digitisation of 
retail value chains that enables digital value to replace 
physical cash.

• Re-evaluate the role of agent banking as the perceived 
silver-bullet solution needed to expand the footprint of 
formal financial services. Rather than as an end in itself, 
regard it as a means to a broader-reaching financial 
services sector.

• In the medium term, build system-wide efficiencies 
in cash reticulation, electrification and other types of 
service delivery that will reduce the need for physical 
proximity to cash points.

• In the long term, policies and regulation will need 
to be developed to strengthen existence of DFS 
ecosystem and digitised value chains. Essential areas 
to target will include B2B and government-to-person 
(G2P) components of value chains and their use of 
interoperable digital payment instruments.

Source: Authors’ own
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Impact of agent networks on 
enhancing geographic access to 
financial services

Agent networks are vital for making financial 
services more accessible. In 2015, 90% of the 
Kenyan population were located within 15 km of a 
tier 1 institution (agents and MTOs). By comparison, 
only 78% of the population were within a 15 
km reach of traditional cash points during the 
same year. The positive contribution of agents to 
geographically extend financial access to remote 
populations is particularly highlighted by the 
accessibility of agents and MTOs within 5 km for 
over 70% of the population in 2015. Relative to 
the 35% penetration of traditional cash points 
within the same buffer, these findings confirm the 
importance and advantage of agents to extend 
the reach of financial services and facilitate greater 
financial access. 

The sustainable impact of agents on financial 
access depends on the existence of a supportive 
ecosystem. While the population coverage of 
agents and MTOs has been impressive in Kenya, 
the reduced pace of their expansion between 
2012 and 2015 suggests the growing disincentive 
of providers to widen their geographic footprint. 
Furthermore, when viewed through the lens of 
increasing agent concentration around existing 
cash points, weaker expansion rates appears 

to underline the growing sentiment that 
agent networks can only sustainably expand 
if supported by an evolving and enabling DFS 
ecosystem (IFC and Mastercard Foundation, 
2018). The infrastructural requirements for such 
an ecosystem will be similar to those required for 
extending agent density beyond 5 km. However, 
the development of a sustainable ecosystem will 
also need to critically consider the importance of 
aligned incentives and objectives between FSPs 
and regulators. Specifically, while the extension 
of rural agents and DFS ecosystems may be 
pushed by regulators for financial inclusion, 
these objectives need to be explicitly linked by 
regulators, as well as designed to consider and 
cater for the prerequisites that providers identify 
for sustainable agent expansion. Moreover, efforts 
to develop DFS ecosystems and digitised value 
chains will require both partnerships between 
businesses and FSPs, as well as understanding 
between regulators and FSPs on the evolution of 
new digital payment models.

Table 5: Recommendations on sustainable rural agent expansion and DFS reform 

FSP recommendations Regulator and donor recommendations

• Sustainable rural agent expansion must occur in 
alignment with continuous investments into DFS 
infrastructure, such as internet connectivity and 
liquidity management. 

• Partnerships should be fostered between industry 
players and alternative cash point providers, such 
as retailers or petrol stations, to contribute towards 
investing into ecosystem development.

• Foster partnerships with retail providers to develop 
digital payment uses cases.

• Commit to regular and ongoing reform of the DFS 
ecosystem that places rural access to financial services 
at the forefront of policy without side-lining the 
importance of sustainable provider business cases.

• Consult industry on its needs for sustainable agent 
expansion and how ecosystems can be developed to 
address both its own and consumer needs.

• Consultation will be required in defining key policy 
non-competitive DFS services (utilities) and competitive 
services (value added).

Source: Authors’ own
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Appendix A

This section provides background to the geographic distribution and concentration of mobile-money agents 
and bank agents across Kenya.

Table 6: Mobile-money agent network size and proportionate size per county (2009-2015)

County 2009 2010 2011 2012 2013 2014 2015
Kiambu 189 (6%) 388 (5%) 598 (5%) 1,124 (5%) 2,046 (6%) 3,081 (6%) 3,836 (6%)

Mombasa 161 (5%) 344 (5%) 608 (5%) 1,024 (5%) 1,622 (6%) 2,400 (5%) 2,882 (4%)

Nairobi 921(27%) 1,851 (26%) 2,866 (25%) 4,812 (23%) 7,663 (21%) 11,357 (22%) 14,161 (22%)

Nakuru 217 (6%) 405 (6%) 622 (5%) 1,071 (5%) 1,733 (5%) 2,440 (5%) 2,983 (5%)

Machakos 112 (3%) 250 (3%) 422 (4%) 829 (4%) 1,521 (4%) 2,083 (4%) 2,506 (4%)

Uasin Gishu 112 (3%) 228 (3%) 420 (4%) 751 (4%) 1,201 (3%) 1,587 (3%) 1,821 (3%)

Kajiado 103 (3%) 240 (3%) 429 (4%) 868 (4%) 1,972 (5%) 2,827 (5%) 3,360 (5%)

Baringo 24 67 109 195 296 379 459

Bomet 21 51 113 258 863 1,321 1,515

Bungoma 76 130 188 329 524 778 1,045

Busia 45 91 140 211 348 518 645

Elgeyo 
Marakwet 27 48 85 162 276 341 402

Embu 48 104 171 267 498 758 937

Garissa 13 29 52 79 136 193 274

Homa Bay 53 128 189 327 658 1,015 1,487

Isiolo 8 18 31 66 124 140 161

Kakamega 48 120 202 372 600 870 1,380

Kericho 30 92 150 335 890 1,795 2,067

Kilifi 61 141 249 483 825 1,263 1,520

Kirinyaga 31 69 122 221 371 515 615

Kisii 57 132 188 309 518 743 914

Kisumu 69 130 201 352 612 982 1,257

Kitui 87 223 384 760 1,562 2,369 2,664

Kwale 29 72 124 198 304 454 542

Laikipia 40 105 172 294 407 513 571

Lamu 9 29 57 121 159 191 200

Makueni 97 213 376 750 1,584 2,343 2,739

Mandera 11 22 40 63 99 134 157

Meru 6 10 23 42 80 116 135

Migori 74 142 230 401 662 928 1,057

Marsabit 61 115 167 293 480 637 777

Muranga 93 237 335 502 839 1,142 1,317

Nandi 73 153 298 471 693 842 970

Narok 46 74 104 159 262 402 533
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County 2009 2010 2011 2012 2013 2014 2015
Nyamira 35 74 118 203 355 458 565

Nyandarua 41 91 129 249 392 503 583

Nyeri 64 129 221 461 785 969 1,084

Samburu 6 12 23 38 62 83 103

Siaya 30 74 121 247 458 661 841

Taita Taveta 22 45 70 140 279 414 478

Tana River 9 24 48 73 114 157 183

Tharaka Nithi 11 33 57 119 198 260 293

Trans Nzoia 71 133 210 341 576 743 882

Turkana 13 31 41 78 130 179 227

Vihiga 24 58 92 157 286 416 584

Wajir 8 16 23 40 73 121 170

West Pokot 12 20 38 89 172 241 308

Source: CBK, the Bill & Melinda Gates Foundation and FSDK (2015)
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Table 7: Bank agent networks size and proportionate size per county (2009–2015)

County 2009 2010 2011 2012 2013 2014 2015
Nairobi 24 (20%) 72 (17%) 185 (14%) 372 (16%) 858 (18%) 1,785 (21%) 2,274 (21%)

Mandera 15 (12%) 18 (4%) 21 (2%) 26 (1%) 31(1%) 43 (0%) 52 (0%)

Kirinyaga 9 (7%) 18 (4%) 45 (3%) 63 (3%) 105 (2%) 153 (2%) 181 (2%)

Nakuru 8 (7%) 24 (6%) 105 (8%) 177 (7%) 324 (7%) 497 (6%) 613 (6%)

Wajir 7 (6%) 12 (3%) 13 (1%) 19 (1%) 23 (0%) 31 (0%) 44 (0%)

Kiambu 6 35 119 226 442 817 1,044

Muranga 6 23 95 133 216 345 392

Turkana 6 10 15 20 30 54 67

Meru 5 15 48 76 131 187 192

Machakos 4 11 37 64 142 269 326

Trans-Nzoia 3 12 29 56 89 120 143

Siaya 3 10 20 32 49 77 88

Nyeri 2 15 53 101 204 317 359

Uasin Gishu 2 11 31 78 163 278 317

Homa Bay 2 5 13 22 62 94 128

West Pokot 2 4 8 17 35 50 59

Kajiado 1 10 34 79 209 411 533

Makueni 1 6 23 52 128 220 268

Mombasa 1 8 26 51 92 216 258

Bomet 1 5 25 50 219 366 449

Kitui 1 10 24 47 140 273 317

Nyandarua 1 7 28 44 73 111 133

Kakamega 1 6 23 39 79 105 153

Kisii 1 8 24 38 74 124 148

Kwale 1 5 26 36 52 100 120

Kilifi 1 2 18 35 76 142 176

Narok 1 7 15 32 53 93 137

Tharaka-Nithi 1 4 16 26 48 58 61

Taita Taveta 1 2 12 23 44 68 80

Bungoma 1 4 14 23 35 58 74

Marsabet 1 2 12 21 32 37 42

Migori 1 6 12 20 47 94 116

Elgeyo 
Marakwet 1 3 7 16 28 48 52

Embu 0 5 48 64 99 182 223

Nandi 0 6 19 43 72 111 136
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County 2009 2010 2011 2012 2013 2014 2015
Laikipia 0 2 12 30 59 97 117

Kericho 0 4 16 29 62 133 171

Baringo 0 3 12 29 56 99 122

Nyamira 0 3 12 22 59 89 99

Busia 0 4 14 18 36 53 70

Kisumu 0 6 11 17 39 83 100

Vihiga 0 1 5 8 22 43 59

Samburu 0 1 4 8 15 20 21

Tana River 0 1 2 6 11 24 28

Lamu 0 0 0 5 19 25 25

Garissa 0 0 3 4 9 11 14

Isiolo 0 0 1 3 8 16 19

Source: CBK, the Bill & Melinda Gates Foundation and FSDK (2015)
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Appendix B

This section highlights the evolution of more traditional cash points in Kenya over time.

Figure 9: Growth of more traditional cash points in Kenya over time

Source: CBK, the Bill & Melinda Gates Foundation and FSDK (2015)
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