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Frugal innovations in Technological and Institutional
| nfrastructure.

Impact of mobile phone technology on productivity, public service provision and
inclusiveness.

Abstract

This paper examines frugal innovations as processes, products and systems that affect the
resource constraints that are typical for many developing countries. The focus is on the
impacts of mobile phone technology induced frugal innovations’ on the resource
constraints and how these influence productivity, public services provision and
inclusiveness. The effects are illustrated with the help of the case of the M-Pesa payment
system and more specifically two particular services that use M-Pesa, i.e. Kilimo-Salama,
an agricultural micro-insurance through mobile phones and M-Farm, market access
services for small farmers. The results reveal positive impacts on private sector
productivity and public services provisions due to among others reduction of transaction
length and hence costs. With regard to inclusiveness it is likely that in the short term the
application of IT-induced frugal innovations will not be inclusive. In the longer term the
inclusiveness of these innovations can be expected to increase.

Keywords: Information Technology, resource constraints, productivity, public service
provision, inclusiveness, M-Pesa




1. Introduction

Frugal innovations are a recent field of scientiinterest in innovation economics and
management. The focus is on a particular set ajviations that originate from engineering
by which technological complexity and productiorsitsoof goods, services and systems are
reduced substantially without sacrificing user ealAs a result they can be supplied at very
low prices and hence come within the reach of lavd aniddle-income consumers in
developing countries (van Beassal, 2018).

The phenomenon frugal innovation opens a complete interdisciplinary field of
research that relates technology, design, manademgovernance and economic
development. So far most attention has been paidigal innovations from the perspective
of management (Prahalad and Hammond, 2002; Pral2040; Zeschkt al, 2011; Radjou
et al 2012). The main focus in these studies is to examwhat frugal innovations are, why
they are relevant for the strategies of privatamelousiness in order to achieve sustained
competitive advantage. Competition and strategyterdey words here.

An exception is Gerardt al. (2012) and a number of papers in a special isstieeo
Journal of Management who focus on the importanfcéndusive development from a
management-, entrepreneurship- and strategy pérspethat is they focus on how to
address inequalities that may arise in the prookgalue creation and capturing. The present
paper adds to this literature by focusing on thatisnship between technology, governance
and economic development.

Frugal innovations can be distinguished in twagdfirst, they can be considered as
innovative processes or products to be used intined economies as many developing
countries are (van Beerst.al, 2018) It requires design that takes into accotn
characteristic elements of resource-constrainecha@uges but also co-creation with local
entrepreneurs as information sources for desigmedisas business models to channel sales.
The second kind of frugal innovations consists micpsses, products or systems that affect
the constraints in the local economic environm&aaq, 2013). While the first form of frugal
innovations is expected to contribute to economewetbpment by increased supply of
products or production processes given the comssran the developing economies, the
second one addresses the constraints thereby prg\podtential for economic activities to

become more productive.



This paper examines through the lens of a maagppetive the second kind of frugal
innovations and aims to bring together severalghsi from the literature and policy
documents. The focus is on the impacts of elemainkisformation Technology (IT) — more
specifically mobile phone technology — induced &ugnnovations’ on the resource
constraints and how these effects influence pradtt public services provision and
inclusiveness. Accordingly the key research quastiare: (1) do recent technological
developments in mobile phone technology providgsdor frugal innovations? (2) How do
mobile phone technology-induced frugal innovatiaddress the resource constraints in
developing economies? Provided that innovationsh sas M-Pesa have inclusiveness
reducing aspects, also the question arises on hesetinclusiveness reducing factors can be
dealt with. (3) What is the impact of these innawas on the provision of public services and
effective access of the poor to them? Do they duutes to good governance and efficiency
and productivity gains?

These questions will be illustrated with the hefpcases at a system- and a product
and/or service level. At the system level the paynsgstem M-Pesa is examined and at the
product and/or service level two particular sersioging M-Pesa are investigated namely 1)
agricultural micro insurance through mobile phoaad 2) market access services for small
farmers. All of these cases are in Kenya and shbald@¢onsidered as an illustration of the
conceptual framework. The conceptual framework thasethese cases provides insights that
can be applied in other developing countries.

The next section provides a short overview of thkevant literature. Section 3
presents the conceptual framework and research oo@thgy, where the theoretical
framework is operationalized by introduction ofteria that are relevant in order to assess
whether or not (frugal) innovations are inclusite.section 4 the cases are presented and
these are discussed in section 5 using the frankewmsented in section 3. Section 6

presents some preliminary conclusions and sectsuggestions for further research.

2. Theoretical Background

2.1 Technological Developments and Frugal Innovations

In the field of (international) economics the LaiWDominishing Returns predicts that capital

will move from locations with low marginal produaty of capital (rich countries) to those



with high marginal productivity of capital (poorwatries). In practice we cannot observe this
prediction which can be attributed to a numberaatdrs among others, differences in human
capital availability between rich and poor courgrand capital market imperfections due to
political risks in poor nations (Lucas Jr, 1990).

Capital flows through foreign direct investmentse aan important channel for
technology transfer from rich to poor countries.eTlmain vehicle is multinational
corporations (MNCs). In the 1950s and 1960s teduwltransfer from developed to
developing countries was expected to take placenpyementation of technology through
affiliates of Western MNCs in developing countriébe related investments, however, were
the result of investments decisions in the econoemgironment of rich countries with
relatively high labour costs leading to labour-sgvcapital investments in labour abundant
developing countries. This flaw led to the “appraf@ technology debate” focusing on
encompassing technological choices for developingnties characterized by labour-
intensity, small-scale and locally controlled capitSchumacher, 1973). The technologies
produced and used in this view should come outhaf tonstrained local economies
themselves as a guarantee that it is adapted & ¢ooditions. In the 1980s and 1990s a
debate on technological capabilities in emergingnemies started (Pack and Westphal,
1985). The focus in this research stream is on exag how indigenous firms and
entrepreneurs can assimilate to and improve foreghnologies in order to strengthen their
competitiveness (Kim, 1980). Lines of this way lihking fed into the national innovation
systems literature (Kim and Nelson, 2000).

The phenomenon of frugal innovations — producesvises or systems with
substantially reduced engineering complexity anadpction costs without sacrificing user
value — can be considered as a way between the@sextreme positions linking technology
transfer to the appropriate technology requiremehisw income groups as consumers and
producers/ entrepreneurs. The term frugal innowati@me in the spotlights by an article in
The Economist in 2010 in which it was argued finagjal innovations were not just about
redesigning products but also involved rethinkifigmtire production processes and business
models. Three ways of costs reduction that provadiqularly successfulThe first is to
contract out ever more work. The second is to usstieg technology in imaginative new
ways. The third is to apply mass-production techagjin new and unexpected areas such as
health care(The Economist, 2010).



Frugal innovations can impact developing econonmd®/o ways. First, recent technological
developments in technological fields particulaffyHave increased the potential to improve
the fit between (re-) designed technological intioves to local resource constraints in
developing economies. Second, it has the poteatiaffect the resource constraints such as
information asymmetry and the resulting lack ohs@arency that are often impeding factors
to economic and social development. If this isdase, frugal innovations have the potential
to become disruptive innovations. The term disugtnnovations (Christenset.al 2006)
refers to innovations that create a new market \adde network, and therefore disrupt
existing markets and value networks by displaceagling firms and products that dominated
the “old” market. Christensen (2003) makes a disitim between “low-end disruption”
which targets customers that do not demand thepeiformance at the high-end of the
market, and “new-market disruption” which targetstomers with needs previously not
served by existing suppliers. Frugal innovatidra prove inclusive would probably be more
of a new-market disruption type.

The background from this characteristic originatethe concept of General Purpose
Technologies (GPT) leading to economic transforomati In a general sense GPTs have the
following three characteristics: 1) pervasiveneéss,it spreads to most sectors in society, 2)
improvement, that is GPT get better over time aosts for users go down often due to
externalities of technical systems, and 3) inn@raipawning, i.e. GPT is a kind of platform
on which it is easier to invent and produce newdpots or processe@reshanan and
Trajtenberg, 1995; Lipsest al, 2005; van Beers, 2010). More specifically Lipseyl (2005:
114 — 116) show how the different elements of livelm changes have huge impacts on the
economy and the society.

Focusing on these three characteristics can b&dsmed as important determinants of
frugal innovations. Much of the innovation spawntages place in newly established firms,
start-ups, often with the help of incubators antdsh(dovanovic and Rousseau, 2005). These
firms are not only high-technology IT producingiis but also firms supplying new products
or developing new production processes or systaaisuse IT platforms. The reduction of
production and user costs over time provides oppdrés for re-designed or newly designed
products to become frugal. The lower production aser costs as well as the smaller scale
of production (Brynjolfssonet.al, 1994) are favourable for the development of ffuga

innovations.



The pervasive characteristic of GPT is particylariportant for developing countries
as it provides opportunities to influence the reseuconstraints that are typical to a
developing country:
* reduction of information asymmetry in markets legdio lower transaction costs.
This results often in more transactions taking @land hence more economic activity.
* increasing transparency due to more anonymous awdrae registration of
transactions. An example is M-Pesa, the phone-basedey transfer system of
Vodafone and Safari.com in Kenya. This system redube influence of individual
bank men and hence potential bribery spots.
* reduction of monitoring costs. For example throutjh driven Geographical
Information Systems (GIS) in weather stations ite@sier to monitor weather
conditions relevant for crop insurances. This @eatpportunities for affordable crop

insurance services to local farmers.

2.2 Inclusiveness and Frugal Innovations

Van Beerset.al (2018) examine under what conditions frugal inimves are inclusive.
Inclusiveness means that poor consumers and pnedimEnefit from the development,
production and use of the frugal innovations. Thecessful introduction of frugal
innovations does not automatically mean that ther pmonsumers and producers in the
Bottom-of-the-Pyramid (BoP), i.e. those living ebb than $ 2, - a day, will benefit

from it. Inclusiveness of frugal innovations can &ehieved through for example active
participation in the design and innovation proaadscal entrepreneurs that are familiar with
the local community preferences thereby increagimg chances to contribute to local

economic development.

2.3 Institutions and Economic Governance

In order to better understand the pervasive chanatts of GPT and the impact of these
characteristics on governance, user behaviour andehon inclusiveness, productivity and
service provision, it is required to grasp two cgpis: institutions and transaction costs.

These concepts are key to the New InstitutionahBoudcs (NIE).



NIE looks at different types and levels of insiibats, more specifically at institutional
arrangements, governance structures and the im@tiél environment. Meanwhile, the
fundamental unit of analysis in Transaction Cosirieenics (TCE), part of NIE is the
transaction. A transaction occurs when a good or service issfarred across a
technologically separable interface. One stageabivity terminates and another begins
(Williamson 1996, 379). Transaction is therefore@ymous with the economic concept of
exchange (Altamirano, 2010) and refers to the dastsred by all parties when engaging in
economic trade.

TCE as developed by Williamson (1979), matchessaations with governance
structures: if the transaction has specific charatics (asset specificity, frequency and
uncertainty), then the most efficient governancecstire for the organization of such
transaction is a market contract, a hierarchy, loykaid (Groenewegen and de Jong 2008). In
other words, governance structures are designetitigate the hazards, or minimize the
costs, involved in effecting economic transactions.

Governance structures are defined by Furubotn acidd® (1997) as a system of
rules plus the instruments that serve to enforeeules, and by Williamson (1981) as the
explicit or implicit contractual framework (incluajy markets, firms and hybrids) within
which a transaction takes place. According to Mer{a®95: 175) a governance structure is a
way to implement and operationalize the “ruleshef game” as they are defined by the
institutional environment. Governance structunemstitutional arrangements act as
supporting structure for transactions to take place

Meanwhile the institutional environment refersiie man-made constraints that
structure political, economic, and social interagsi. It delineates the rules of the game
within which the institutional arrangements (go\aroe structures) operate, by prescribing
the rules of conduct within which human actionstalace.

Two differences between the institutional environtrend the institutions of
governance stated by Williamson (1996) are; firgit the former mainly defines or can be
thought of as constraints on the environment ofdtter; secondly that the level of analysis
of each is very different. Governance structuresrafe at the level of individual transactions
while the institutional environment deals with nipik levels of activity.

The institutional environment consists of the b&simal and informal rules in a society
and the so-called social capital. The most importamponent of social capital is trust.

Formal rules include laws and rules of society #redway these are enforced and monitored.



Informal rules instead consist of common codesabfdviour, sanctions, customs, traditions,

norms, values and beliefs; deeply rooted in a @agr society.

3. Conceptual Framework

The use of mobile telephones in the last decadesampup a number of possibilities for the
provision of services to people, particularly fbose living in developing countries. With
regard to poor customers in the lower upcoming feidthsses as well as in the BoP living in
remote areas, the use of mobile phones seemsthe lemd of “isolation” for world’s poor.

Triggered by the developments of a variety of I8 &mnancial Technology (FinTech)
innovations around the world that seem to be rasbape provision of key public services
such as water, the authors were engaged in studyangnpact of mobile phone technology
on productivity, public service provision and ingikeness. Therefore a conceptual
framework combining information on how mobile applions work, the concept of GPT and
the axioms of NIE have been constructed.

For the selection of the three cases to be usdhistsation we used an inventdrpf
mobile applications in the water, agriculture andadter risk management sectors in
developing countries that are part of on-going aese concerning the development of a
Financing Framework for Water Security (Altamirar@®17). In order to find innovative
business models that ensure financial and ingiitati sustainability in the provision of
(public) services, twenty mobile applicationsgithbusiness models and their effects on
resource constraints, productivity and quality efvéce provision have been examined. It is
necessary to make a distinction in two waves. &nfitst wave the application is considered
bringing systemic change beyond sectors in whiely there designed. The second wave of
applications build on a number of technical funaélities set in place by the first wave. In
this second wave, these functionalities are contbwéh other IT technologies such as
remote sensing and Geographic Information Syst&iS)( to solve specific problems. Both
waves aim to improve public service delivery aslaslprivate sector productivity

The framework that we will use to investigate tlases is presented in Figure 1 and
Figure 3. Based on this framework the impacts caexplained by two effects. Changes in
technology lead to 1) a direct effect on the usgrgiiving them access to information and

allowing them to undertake a larger set of actidus to lower transaction costs (van Beers,



et.al,2018) and 2) an indirect effect on the governameetires facilitating the transactions
and maybe even on the institutional environmenthsas for example reducing market
failures (Rao, 2013). The incentives experiencedhieyusers alter their behaviour, which is
expected to cause a systemic change and to rasajtincreased productivity in the case of
(private) economic activities and/or b) increastitiency when referring to the provision of
public services. The a priori expected increaseroductivity may translate into higher
salaries and better labour conditions. Whethermobthis result can be considered as inclusive
depends on the indirect effect of changing goverear power structures will be conducive

to inclusiveness (red arrows).

**xxxx%%*x | NSERT FIGURE 1 ABOUT HERE

The concept of General Purpose Technologies rdferthe introduction of new
technological systems. These consist of a settefdonnected components that have been
designed to fulfil a particular function withoutrther human design input. For example, the
central case to be worked out in the remainderhis paper — a mobile phone payment
system — consists of the mobile devices but alsctimponents of a cellular network such as
transmitters and receivers necessary to communigtteeach other. The given or constant
design of a technological system guarantees thatpossible for a human being to use the
system without knowing its technical details. Usimgnobile phone can be done without
knowing about details of the cellular networks. Tigb it is not necessary to have thorough
technological knowledge on for instance the usmobile phones, it is required that people
have a certain level of literacy in order to beeatd use and recognize potential uses of a
mobile phone device such that it can affect thecieficy of economic processes along the
indirect effect sketched out in Figure 1. A loweueation or literacy level means that fewer
benefits will accrue to the technological systemerssigmobile phones) and hence the less
inclusive such a system is. Rogers (2003) arghes & diffusion process cannot be
considered as successful if distant customers areeached due to among others lack of
awareness and/or local involvement due to cultmrglolitical factors.

As presented in Figure 1, the introduction of agél innovation does not
automatically result in immediate inclusiveness gains for those in the Bottom of the
Pyramid (living from less than $ 2,- per day). hetshort term the introduction of the
innovation takes place within existing power stanes and hence can be expected not to

contribute to inclusiveness. It might even leadess inclusiveness as people with literate
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skills will benefit more than those that are illisee> People in the Base of the Pyramid
(living from $2 to $10 per day) may be more reaalyatke up the innovation and experience
its benefits. Baumduller (2015) compares for instaNtFarm users in different districts and
finds that on the whole surveyed farmers and haaldshusing M-Farm tend to be better off,
better educated, located closer to markets and hetter access to phones and radio as
compared to those that did not use M-Farm. Thidinegs can create a multiplier effect and
upward social mobility which as depicted in Fig@ré&ranslates in the longer term into more
inclusiveness. Upward mobility could be the resflteither higher income levels due to
higher productivity of informal economic activitiesmd/or a shift from the informal to the
formal sector (The Economist, Octobef"18016). Since many of these people are connected
and related to the Bottom of the Pyramid, it mayekpected that their upward mobility and
increased purchasing power may translate into hetpnetary and as role model- for their
less fortunate family members.

The Bottom of the Pyramid may also be positivdfeaed in the long term for two
reasons: Firstly, a change in the power relatigpgsski and long term impact on governance
structures that enables them to gain access anefdhe follow the same trajectory than the
base of the pyramid. Secondly due to the impacblef models and money flows from their
relative moving upwards. In many developing cowstipeople are connected and extended
families act as natural safety nets for the poonembers of the family For example, a
number of studies ( Parker and Short 2009, Tanea®@@9, Tamasane and Head 2010) have
demonstrated the indispensable role played by detkriamilies in Africa in caring for
orphans. The care and protection given by thenebeig family is driven by what Tamasane
(2011: 15) calls “compassion and sociocultural reofm
The upward movement of a family member and hisAteft to the formal sector with
frequency translates into money transfers to pom@mbers of the family and often with the
specific purpose of paying for education or otmepartant family investments to increase the
potential of other family members to move upwardhi@ longer term. This behaviour within
families of collectivistic cultures has been docutee for the case of Caribbean migrants to
Western Europe by Cervantes-Rodrigwtal (2008), where they found out that migrants
may even sacrifice their own social status and takek as domestic servants in Spanish
households to ensure that other members of thenasional household can benefit from
upward social mobility back home.

*x*xxx%x%%x | NSERT FIGURE 2 ABOUT HERE
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The cases are examined and presented using theviak in Figure 1. For each of
the applications the functionality provided as vaslthe direct benefits experienced by users
will be described. Additionally the indirect effedf the application in the governance
structure of the sector will be described, by fidspicting the status quo before the
introduction of the innovation and comparing it lwithe governance structures that have
emerged from the widespread use of the innovatibast but not least, the impact of this

chain of changes in productivity and/or public segs provision will be investigated.

3.1 Mechanisms driving changes on productivity

Figure 3 presents a diagram of the basic mechartisatsnay explain the impact of mobile
technology on governance structures and transactists as well as productivity. The causal
links depicted in Figure 3 are based on our knogaedf how mobile applications work, the
pervasive characteristics of these innovationsR§'&and NIE axioms.

In System Dynamics a key step in the conceptuazaif systems is deciding what
the basic mechanisms of the system are. Theseharée¢dback loops in the model and
represent the smallest set of realistic cause-#edterelations capable of generating the
reference mode of the system at hand (Forreste4)19%e reference mode refers to the
behaviour of the most important variables over tiagepresented for inclusiveness in Figure
3.

Given how mobile technology works the use of molgleone applications often
translates in an increase in a) traceability, g)steation accuracy, c) access to information —
especially significant in the case of the poor wised to be disconnected and isolated, e)
speed of information transfer, and f) decreaseost of direct information transfer. These
changes triggers changes in governance struct@estdating the specific transactions
supported by each mobile application and consefyuaatshown in Figure 3 and activate a
number of causal loops and mechanisms that explenfinal impact of these mobile
applications and their use on efficiency in servipevision and/or productivity. These
mechanisms can be explained as follows:

Firstly, increased transparency of the system dugréater registration accuracy and
higher traceability leads to nearly equal informoation a real time basis for all parties
involved in the transaction therefore reducing infation asymmetry to aminimum.

Information asymmetry occurs when one party taadaction has more or better information

11



that the other party. Within Agency Theory InforinatAsymmetry is related to the so-called
“private information” (Lambert 2001) of the agenttbe party doing work for the principal,
in this context the client making use of the molaipplication. The more private information
the agent has, the more room he has to act oppstroatly versus the principal and/or client
in this case. In other words information asymmetrgreases the room for opportunistic
behaviour (Altamirano 2010).

Secondly, a higher speed and lower costs involmedirect information transfer often
mean that the use of these mobile applications ceedsignificantly the number of
intermediaries. Thirdly, this combination of a retlan in information asymmetry and
number of intermediaries have both a positive impacgovernance structures as they reduce
the room for opportunistic and/or corrupt behavilem the agents providing the service.
All these three changes result in an increasean(plerceived) reliability of the transaction,
ultimately leading to more trust from all partiesthese innovative governance structures (the
ones made possible by the introduction of mobil@liegtions) and service provision
channels and a reduction of transaction costsifidrease in perceived transaction reliability
and therefore trust in the new governance strustsupported by mobile applications closes
the reinforcing loop as it triggers people to sfiifim their current channels more and more to
the use of mobile technology.

Another important mechanism is triggered by theuc#idn in transaction costs,
explained not only by higher levels of trust duehtgher (perceived) reliability but also by
the significant reduction in the costs of diredoimation transfer. If Transaction Costs are
reduced, a larger share of resources becomes l@eaifar productive activities which
ultimately affect the productivity of the sectorgtovely.

The most important component of social capital € etement of the institutional
environment- is trust. Low levels of social capitakh society lead to higher transaction costs.
Meanwhile governance structures are designed fgatetthe hazards, or minimize the costs,
involved in realizing economic transactions. Fas tleason institutions (backed or supported
by innovative technologies) that facilitate theliion of transactions incurring in lower
transaction costs are considered to contributeltoost in economic growth (North 1992), as
they free up resources that could now go towarddumtive activities.

Already in 1973, McKinnon and other authors redngrnthe important role of
financial systems in economic developnignthile Kehinde and Adejuwon (2011) have
demonstrated with their research that the finansgstor could be a catalyst of economic

growth if properly developed and healthy.
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A third mechanisms depicted in Figure 3 relatesthie increase in speed of
information transfer along with the reduction ifonrmation asymmetry which is expected to

have a positive effect on market consistency.

*x*xx*x%x%%x | NSERT FIGURE 3 ABOUT HERE

There are a number of factors that explain theggaimd losses of the users of mobile phones
systems induced innovations in the long term whilate to efficiency and inclusiveness
gains. Efficiency gains consist of 1) more comjatidue to lower transaction costs and lead
to more efficiency, and 2) more transparency dueth® reduction of the number of
intermediaries. Inclusiveness gains relate to Xes& of the poor to financial and other
(public) services they did not have access to keef®) reduction of information and power
asymmetry, 3) design of frugal innovations takingiaccount cultural factors.

In the first wave the mobile payment system M-Pies&enya will be studied. It
addresses the market failures as well as the gameenchanges brought forward.

In the second wave two cases are reviewed thatered Disaster Risk Reduction and
Market Development in the agriculture sector. last two cases a further analysis of these
impacts will allow us to answer the research qoestposed:

1. Do recent technological developments in Informati@amd Communication
Technology (IT) provide scope for frugal innovasén

2. How do IT-induced frugal innovations address theouece constraints of developing
economies? Particularly the second wave applicatidlimo-Salama and M-Farming
will be used to address this question.

3. What is the impact of these innovations on the igiom of public services and
effective access of the poor to them? Do they dmuitr to good governance and
efficiency and productivity gains?

For the analysis of impact of the effects of thestfiand second wave of mobile

applications on the primary user and its local eomic environment will be examined.
Especially the second wave applications — KiliméaB& — and M-Farming will be used to

examine the extent of inclusiveness.

13



4. Case lllustrations

As explained above three cases are going to be/smthffor illustration of the conceptual
framework. In the first wave the case of M-Pesd belanalysed. M-Pesa is a mobile money
transfer system which is supplied to the whole pepan in Kenya. It uses IT for the supply
of banking services, and hence affects the findratracture of the Kenyan economy by
“banking the unbanked”. It is a frugal innovatios i is a system innovation leading to
banking services at low (affordable) prices in cangobn with standard banking services.

Further, it is simple to use and hence fit for assra low education level.

The second wave cases are:

1. Kilimo-Salama, which is a micro-insurance progragaiast unpredictable rainfall
and droughts in Kenya, Rwanda and Tanzania, usifigeba as platform. Weather
index-based insurance is making it possible tormgarms as small as one acre. By
replacing resource intensive farm visits with measwents from weather stations as
indicator of drought/flood conditions, thereby rethg assessment and administrative
costs (World Bank 2017). Farmers pay 50% of thergrsce premium and Syngenta
(input supplier company) covers the other 50% (®yg Foundation).

2. M-Farm, which is an app or SMS direct to farmer&enya that provides up-to-date
market prices as well as connecting farmers wittyelsi directly, cutting out
middlemen through the "group selling" functional{yolon, 2013). It has a "group

buying tool" that allows farmers to pool resourtesegotiate higher prices.
****INSERT TABLE 1 ABOUT HERE

Table 1 describes the cases in both the first dmed second wave of applications by

introducing the case content, the suppliers, tisnegs model and the (potential) users

First wave of applications. M-Pesa

M-Pesa is a mobile transfer solution that enablessoeners to transfer, deposit and withdraw
money. Registered users are able to load cashtlegitophones at an allocated outlet, found
anywhere from the local chemist to the local pestation. They can send money to a third

14



party by text message, which is collected by thogorent at the nearest vendor. It enables to
transfer money fast and at very low costs as welinaa very reliable way. M-Pesa is

considered as very successful: Alexandre (201@)rte that three and a half years after its
launch in 2007, above 70% of the households in Keand, more important, more than 50%

of the poor, unbanked and rural populations wasguttie service.

Table 2 reports the impact of M-Pesa on the useparticular the direct benefits and the
indirect benefits through governance (see also rEidl), direct and indirect impact on

productivity and inclusiveness.

FrHaxxx*INSERT TABLE 2 ABOUT HERE

M-Pesa has revolutionized the money transfer imgusirough the increase in speed and
decrease in cost of direct information transfer aodsequently the reduction of transaction
costs as a direct benefit for the user:

» Kabuchoet.al (2003) has documented that before M-Pesa, the @osending
US$100 through formal channels was between US@Vitihey Gram) and US$ 20
(bank wire transfer); and the cost of slower forrshbnnels started with US$3
making use of bus companies, up to US$6 in the chpostal money orders.

* M-Pesa introduced a relatively inexpensive method send money instantly
(approximately 1 minute). Transferring US$ 100 tooa-registered user was in 2008
approximately US$ 2.50, while the cost of sendiagatregistered user even less
(Safari.com, 2008).

« On average, the commission charged on money trangf# from around 7% in
2003 to 3% in 2010 (Mbiti and Weil, 2011).

Besides the benefits directly experienced by ugbesjntroduction of M-Pesa has come to
address a number of market failures such as infiomasymmetry and hence affecting the
governance structures in the financial sector dtichately resulting in changes in users’
behaviour and productivity. As thoroughly reviewag Mbiti and Weil (2011) the indirect
impacts of M-Pesa in the Kenyan economy have been:

» M-Pesa has changed savings behaviour, remittanatterqs and improved rural

circumstances (Morawczynski and Pickens, 2009).
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M-Pesa enhanced the ability of households to smaels (Jack and Suri, 2010,
2011).

Increased M-Pesa adoption leads to greater bankTise opens opportunities for
more cost reductions in using the service due terpalities and scale economies.
Evaluated at the average adoption rate of 40% Mbiti Weil (2011) observe that M-
Pesa has increased the proportion banked by clddéy which all in all signifies
and increase of 58% above the 2006 banking level.

M-Pesa is used as a savings instrument, as pduftiérem informal tools to M-Pesa.
Jack and Suri (2011) report that three out of faegrs indicate that they use M-Pesa
to save money.

Plyleret al.(2010) argue that M-Pesa has promoted growth cdtesiall-scale firms
in the communities they researched, and that this to a great extent the result of
increased circulation of money in these communities

Increase M-Pesa use is associated with increasasyitype of employment and also
farm labour. Mbiti and Weil (2011) in their papéled: Mobile banking: the impact
of M-Pesa in Kenya show that for an average M-Rekmption level M-Pesa would
increase employment by 12%, representing approeimat 15% rise in employment
rate in Kenya versus the percentage in 2006. Thra@ugignificant decrease in the
costs of money transfer M-Pesa has helped incrgasarket activities, especially in
rural areasM-Pesa has made cash less scarce and businessesdspondedCull,
2010).

The indirect impact of M-Pesa through governancelde®en among others:

Reduction of the number of middlemen, and hendeaage in power asymmetry and
less room for corruption (Solon 2013 and OkunseR@4).

Increase in efficiency of the banking system amdelocosts of money transfer-- due
to higher competition among money transfer comari#-Pesa has forced money
transfer companies to lower prices, and also indiubese firms and other financial
firms to improve their products and services. Tliweat of M-Pesa has caused
commercial banks to work toward speeding up thelcleiearing process.

Even though M-Pesa is partly complementary to bacdounts, it also serves as a

partial substitute for the formal banking systerd &as resulted in an increase of the
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number of people banked in Kenya (Mbiti and Wel12). Before M-Pesa, the great
majority of Africans were excluded from modern ficél services (Beckt al, 2007).

» Conversely, M-Pesa could have the effect of empimgecertain family members
who usually have less bargaining power, in pardiciiomen. Particularly among
poorer segments of the population, money transersl and received via M-Pesa
turn out to be less notorious than those transditte alternative means, such as

sending it via a friend (Jack and Suri, 2010).

In terms of service provision M-Pesa also is exgeddb help in expanding the reach of the
financial system and provide a platform to delifreancial services to the poor by supporting
the expansion of branchless banking. In this typebanking the coverage of financial
services is increased by using agents as intermesli@ provide services in rural and remote
areas where the fixed costs of opening a locatefiiould be unaffordable (Pickens al,
2009). This depends nevertheless on banks willisgrie serve the poorest segments of
population and governmental regulations that prenowthamper branchless banking (Mbiti
and Weil, 2011).

With regard to the inclusiveness aspects of M-Res&aobservations are in order.
First, M-Pesa shows aspects of increased inclusssethrough more transparency, reduction
of transaction costs (and therefore eliminatiosécific institutional voids), more access of
the poor to financial services. It lives up to soex¢éent to the expectation that it ‘can bank
the unbanked’. Second, M-Pesa also shows inclussgemecreasing aspects because of
unequal power relations (educated versus unedycateld use. As pointed out by PeSa
(2016) in her study of mobile money use in Zamthia,poor have benefited to a lesser extent
from the production and distribution mechanismslaed’. M-Pesa as well as other frugal
innovations has resulted in employment with limigawth possibilities versus the jobs
offered by informal economies and networks (Meaghet6).

Second wave of applications: Kilimo-Salama and M-Farm

The Kenyan insurance system Kilimo-Salama is amexrgsased micro-insurance program
against unpredictable rainfall using M-Pesa as atf@in. Index-based insurance uses
weather data from satellites and automated weatiadons as a proxy to estimate farmers'
harvest situation. At the end of each growing seasloee weather data are automatically
compared to an index of historical weather dat#héf season's rainfall is for instance 15%

below the average, the insurance pay out to clisntalculated and sent. The fact that no
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official claim from clients is required lowers theansaction costs to small famers and

improves the affordability of the insurance product

FrHaxxx*INSERT TABLE 3ABOUT HERE

Before the introduction of Kilimo-Salama no agricuél insurance was available, especially
not for small scale farmers (Ogodo 2010). By theamiers and their families were highly
dependent on disaster relief help (including setms3cover after weather disasters. The
distribution channels of such help had limitedatellity and were often subject to corruption.
The direct benefits of agricultural micro-insuranoeierms of productivity as well as their
impact on user behaviour are (see Table 3):
» Effective reduction of the impact of severe weatl®emell as more investment in
farm inputs — often of better quality- and theref@n increase in productivity.
Insured farmers can buy certified seeds and invefdrtilizer. In the years after
severe droughts, insured farmers continue farming t contingent payments
from the insurer.
* By reducing risks, insurance encourages farmeiliguest in their farms raising
yields. Findings from Kilimo-Salama's impact surnyayOctober 2012 show that
insured farmers increase investments in their fdonabout 20 percent (Syngenta

Foundation: http://www.syngentafoundation.org

* Such ‘pay as you plant’ type of insurance enabdesérs to ‘try out’ a product
they never purchased before (World Bank 2017). pbssibility is crucial as this
product had a negative reputation in Kenya (SyrajeRbundation). The
experiences reported by Kilimo-Salama suggest dealarmers get to know the
insurance product and increase their trust orhdy tincrease their coverage and
feel assured to invest more in their farm, raisigir productivity while

guaranteeing in the long term food security.

Meanwhile the impact on governance structures andce provision are:
» Small farmers — even smaller than 2 acres - gawgedss to insurance schemes due to
reduction in transaction costs, time and effortgoscessing of claims (World Bank
2017). Kenyan farmers generally did not have actessisurance for their farms

since traditional agricultural insurance relies on-farm monitoring of losses,
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evaluated through farm inspections. Additionallyegi that transaction costs to insure
one acre are comparable to insuring a 200 acre, thierpremiums from the one acre
farm would never cover the related transaction so§&yngenta Foundation:

http://www.syngentafoundation.grg

* Increased access to insurance for the poor, asimsel is made affordable thorough a
"risk sharing arrangement” - that is easier andenti@ansparent to manage due to IT.
A ‘premium sharing arrangement’ means that eactypays a share of the premium
depending on their vested interest (Syngenta Fdiomjalnput companies have a
clear vested interest as they are directly hit #togrewith their clients if excessive

rainfall or droughts affect agricultural production

Other noteworthy changes in terms of service giowi and the institutional environment
regarding the public task of disaster risk managenmepublic service provision are:

» The public/international task of disaster reliefolscoming more and more a shared
responsibility, where citizens and insurance corgsaare taking a greater role. This
solution is notable more effective and efficient.nBw insurance market for small
(poor) farmers has been created and thereforecsepriovision for the poor has
significantly increased. This is what Christens€003) would call a high-end or
“new-market disruption” as it targets customershwieeds previously not served by
existing suppliers. As stated before, frugal inrimres that prove inclusive would

probably be more of a new-market disruption type.

Last but not least, regarding the impact on ingkrgess two inclusiveness increasing aspects
of Kilimo-Salama are to be found in reduction ansaction costs (no need for traditional
claim processing process), increase in accesseopdior to agricultural insurance services
and therefore increase in self-reliance of thel ppwar.

The similarities in distribution channels used b§ifo-Salama and M-Pesa may result in
similar inclusiveness decreasing aspects as the pmated out for M-Pesa. This should be

investigated in future research.
M-Farm has been successful in creating a consistamnket in the agricultural sector. The

direct benefits of users stemming from their act¢essarket prices information and linkages

with far away markets are their increase in easyimghich have doubled or even tripled. M-
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Farm is connected to M-Pesa, Kenya’s mobile mongstem, which allows unbanked

farmers to manage their revenues easily.

The impact of M-Farm on the governance structusesgaicultural markets are:

1)

2)

3)

Empowered farmers with price transparency and na&eess. Before M-Farm the
only source of information was their (potential)ybts (Solon 2013). Prior to M-Farm
it took farmers a week to know the prices of thepsralready sold. M-farm seeks to
solve the problem of lack of transparency, and fdrener problem of not always
receiving the best price for their products by pdowy up-to-date market prices via an
app or an SMS to farmers.

Creation of a consistent market - lowering transactosts across the agricultural
supply chain. As documented by Karugu (2010) smsallle farmers experience
important constraints within existing agriculturalarkets as ; which includdeng
chains of transaction between the farmer and thesamey poor access to reliable
and timely market information, small volumes ofduats of highly varied quality
offered by individual smallholder farmers, and pgostructured and inefficient
market¢Karugu, 2010).

The M-Farm tool deals with the problem of low volirsuppliers which resulted in
buyers in big cities preferring other suppliersawid the high transaction costs
involved in acquiring the larger volumes they reqdi from multiple and different
farmers. M-Farm offers a group selling tool whictakles farmers to pool resources
and achieve a higher volume supply — as requiretthdyinal client- by bringing their
products to specified drop off points. Additionally reduce transaction costs for
buyers and increase trust in the system, all tctitges are handled by M-Farm's
integrated mobile money transfer system -- drawangmobile payment technology
M-Pesa.As described by Solon (2013) once an order is dldosough M-Farm, the
farmer brings the products to the correspondingectibn point and sends a SMS to
confirm its delivery. Following on that confirmatiche buyer collects the products
and sends a SMS to M-Farm confirming receipt adgogrtb the agreed quantity and
quality. Only after this confirmation, the moneyé&eased by M-Farm to the farmer's

account.

M-Farm is also working to facilitate access to thpen market through their

aggregators. The system works — as documente@dmniller (2015) works as
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follows. The aggregator sends an SMS to the fartenrsform them about the crops
that a buyer wants to purchase. Farmers can thenegxtheir interest in selling their
crops by sending an SMS to the short code, incudirunique identified for each
farmer. The information is posted on the websitec&the transaction is approved by
the buyer, the farmer supplying the crop sendshemd@MS to confirm the delivery.
The quality is checked by the aggregator. The biigelf takes care of the transport.

4) Increased international transparency of agricultsapply chains and accountability
of companies towards the consumers in their honr&ets as well as facilitating the
enforcement of international regulations on fortanse the use of pesticides (Solon
2013). An example is UK large retailers interegtethe platform as they want to be
more responsible in the way that they source theiducts.

The M-Farm innovation seems to have an impact beyihe agricultural sector. The
reduction in transaction costs for all parties dhdrefore the increase in efficiency of
agricultural markets are expected to translate riodyctivity gains as a larger share of
resources is free up for productive activities. &mample of these mechanisms is already
seen in is the impact of M-Farm on poverty reduct@md environmental health (Mungai,
2005) which is expected to lead to a sustainabbeease in productivity levels in the
agricultural sector. By increasing profitability d&rming, the service indirectly allows
farmers to increase their revenues without havimgntrease production. Accordingly it
becomes easier to make a farmer aware and thdahg ® value the benefits of protecting
his land from pollution or unsustainable use ineordo guarantee future returns on
investment.

The most important contribution of M-Farm to ingikeness is the creation of a
consistent market that opens access to and benefgdy small scale farmers. This increase
in market consistency is the result of higher sp@eishformation transfer, as farmers have
near real time information about prices of difféarerops in different cities; and a significant
reduction in information asymmetry and even povemanetry given the architecture of the

mobile application.
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5. Discussion

The illustration cases seem to point that thatgaumeral conceptual framework — depicted in
Figure 1- as well as the more detailed one reggritie impact of mobile applications on
productivity and efficiency — depicted in Figurei8helpful in supporting the study and the
generation of new insights regarding the impacthe$e GPT innovations on productivity,
public service provision and inclusiveness. Thegeaicts are better understood when first
looking at the changes brought forward by the dseabile applications on governance

structures and transaction costs.

In all three illustrations we observe that the asmobile applications given through the
direct consequences of the use of mobile technologyych as greater traceability,
registration accuracy, access to information amegdmf information transfer at lower costs-
leads to more transparency of systems, less intkames and higher market consistency.
And as these effects all together lead to lowers@ation costs and reduced opportunities for
opportunistic and/or corrupt behaviour both incnegishe (perceived) reliability and trust of
users on the governance structures backed by ntebh@ology; they trigger the generation
of two virtuous cycles. Firstly an increase in thember of transactions that can ultimately
translate into further improvements in mobile tedbgies and an exponential growth in the
share of the population shifting towards the usthe$e new service provision platforms
which often means a higher share of transactidasdalace within the formal economy.
Secondly, a larger share of resources all togetheibe invested in productive activities
impacting positively the productivity levels of teector.

While all these mechanisms and causal links seesept in the three illustration cases, each
case is particularly strong in illustrating a numbethem. M-Pesa appears to have the
strongest illustration value in terms of its impecbehavioural change and its pervasive
characteristics going beyond the financial sedfdimo-Salama is particularly useful to
illustrate the effect that new business model&éaaip by mobile applications can have not
only on governance structures but even furthehenrstitutional environment; challenging
the status quo regarding the allocation of resjdlitgs in the provision of public services
such as Disaster Risk Management. In this casmtifueluction of affordable insurance
schemes for small farmers is changing the tradatipnblic good nature of the task of
disaster relief and making possible a new paradifjghared responsibility between

government, farmers and input suppliers. MeanwWiHEarm illustrates clearly the effect of
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higher speed of information transfer and reduciiocosts of direct information transfer and
transaction costs on market consistency. It aleongtifies how the motivation of local
entrepreneurs and their understanding of key cainssrfaced by the BoP can influence the
design process and contribute to inclusiveness.

Through its functionalities M-Farm deals with keynetraints faced by small farmers,
enabling them to access new markets and negotiateerbprices. Example of these
functionalities are: collection points with coolirfgcilities, aggregation of production of
different small farmers to satisfy the larger stfeorder required by the clients, mediation
and quality control that increase the trust inghgtem. Local conditions and the motivation
of the female trio of founders - all daughters afnfiers- have shaped M-Farm endeavour to
remove main barriers for smallholders.

Nevertheless it should be pointed out that M-Fasmall other SMS based market
price systems could increase further their covenadbin the Bottom of the Pyramid if
mobile phones design is reconsidered and innovatdeication interventions are
implemented to deal with cultural, educational aifbrdability constraints faced by the
extreme poor. Wyche and Steinfeld (2015) discoveredismatch between the design of
Market Information Systems (MIS) and smallholdemfars’ perceptions of their mobile
phones’ communication capabilities. Based on thisdings they encourage software
developers and development practitioners to adaopt“ecological perspective” when
developing mobile applications for rural farmerpasally in sub-Saharan Africa.

Baumiuller (2015) is pointing out that M-Farm isstandalone service which is
unlikely to be adopted by the poorest farmers asedquires a certain level of market
orientation and market access for farmers to ugee pnformation effectively. Baumduller
(2015) compares M-Farm users in different distrantsl finds that on the whole surveyed
farmers and households using M-Farm tend to beett, better educated, located closer to
markets and have better access to phones andaadiompared to those that did not use M-
Farm. M-Farm is also likely to target farmers the¢ organised in order to enable marketing
of the price information service to a group andaailitate the collective selling of produce.
Baumdller (2015) concludes that to extend the reaxhutility of M-Farm to the poorest, it
is required that the service is integrated intoraatler, long-term strategy to increase
productivity, commercialisation and market linkagdd-Farm collaboration with the
Anglican Church of Kenya Development Services (ADE}he districts researched moves

already in that direction, though still on a lingitecale. Similar initiatives would need to be
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supported by larger scale interventions, such &msmucture developments (e.g. roads,
storage facilities), extension services and theipron of inputs and other technologies.

It is important to note the importance of the clkoaf distribution channels. As mentioned
before the similarities in distribution channelgediby Kilimo-Salama and M-Pesa may result

in similar inclusiveness decreasing aspects fdn bbthem.

6. Conclusions

This paper examines how frugal innovations in Ifeetfthe constraints of the local economy
in developing countries. The three main resear@stipns dealt with in each illustrative case
have been: (1) do recent technological developmientaobile phone technology provide
scope for frugal innovations? (2) How do mobile paotechnology-induced frugal
innovations address the resource constraints ireldeyvg economies? Provided that
innovations such as M-Pesa have inclusiveness irgglaspects, also the question arises on
how these inclusiveness reducing factors can bk wih. (3) What is the impact of these
innovations on the provision of public services aiffféctive access of the poor to them? Do
they contribute to good governance and efficiemay productivity gains?

Summarizing, what is the impact of mobile phoneéhtetogy - as frugal innovations- on
productivity, public service provision and inclushess?

Firstly, with the concept of General Purpose Tedtgies it is shown that the pervasiveness
of recent mobile phone technologies as a specliitethnology has potential to generate
frugal innovations. Secondly, mobile phone techgglmduced frugal innovations — as
illustrated by the three cases in Kenya- do seenadudress the resource constraints in
developing economies, ultimately resulting in efficy and productivity gains as well as
improvement in service provision. The pervasiversdsH technologies can be expected to
lead to improvements in governance due to the fiseabile phone technology via three
main mechanisms: 1) IT and mobile phone technologans automatic registration of all
transaction details, which increases the tracewhbii transactions and consequently the
transparency of the system, 2) the mobile appboatin most cases eliminate the need for
middlemen or at least reduced significantly thawpr, which again translate in a reduction
of transaction costs, 3) citizens have been empenvdue to greater access to information,
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which in many cases translate in less power asymmieétween citizens and their
governments and/or services providers and highmadd for accountability.

The cases of M-Pesa and its applications in KillBatama and M-Farm reveal the
potential of the first two mechanisms, which haveasitive economic impact as they
translate into an increase in productivity levet&l amprovements in service provision in
general. Thirdly, the question whether or notgbsitive economic impacts of these mobile
phone technology-induced frugal innovations aréusice has been worked out conceptually
by distinguishing between inclusiveness impacthéeshort and longer term. Although these
applications have the potential to change citizemsipowerment this impact can take
momentum in the longer term after technology induckanges in power relations. In the
short term technological shocks take place in exjspower relations and are likely not
contributing to inclusiveness of the benefits gatest by these innovations.

7. Futureresearch

Future research is necessary in order to coverebearch limitations of this study. First, as
the present study is based on case illustratiorfsllaw-up study would be empirical
addressing more precisely the impact of M-Pesadarmal distribution networks and
consequent employment and the trade-off with incaress. A systemic and dynamic
modelling approach is required to allow for a maemprehensive and quantitative
evaluation of the total (direct and indirect) camtsl benefits for society as a whole as well as
the poor in the BoP. Second, it would be intergstin investigate how the lack of
inclusiveness in the short term can be softenedagpect that deserves special attention is
the study of whether without an enabling environtraamd an active role of public policies on
protecting the weakest in society, an innovatiom @acannot be expected to have on its own
merit positive impact on inclusiveness in the shemn.Third, private sector activities such as
value sensitive design taking into account inclesess aspects a priori in design of new
technologies are also a challenge for future rebe&inally, in the context of the Sustainable
Development Goals and the Addis Ababa action Agewigiah introduced a new and global
framework for Financing for Development post-21s important to research the effect of
these innovations in IT on efficiency in the proers of public services through addressing
market failures. Are public services — generallgsidered natural monopolies to be provided

by the government sector — becoming more and maotabde for private service provision?
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And, does this increase efficiency along with tlusgibilities opened up by these mobiles
applications in terms of measurement, enforcenmeatket size and in the long term even on
ideological attitudes and perceptions about seryagvision and willingness to pay by
citizens; enlarges the potential of a blended foeastrategy for these sectors?

Notes
! The inventory of mobile applications and their imjseas mentioned above is available upon request

? In 1973 Ronald McKinnon published his bobloney and Capital in Economic Developmant
which he argued that financial systems in many kb@ineg countries were repressive due to
corruption in an unreliable banking sector. Artdity low interest rates resulted in a low level of
savings in the banking system and consequently dgaflable funds for productive investments.
Increasing the interest rates would be a remedgdace the repression. Experiences in South-Korea
revealed that McKinnon's argument was right. M-Pleas a similar effect as the better registration of
transactions and hence the increased transpanecr@ase trust in the banking sector which provokes
more savings.

® Pe3a (2016) executed an empirical study on mabdeey use in Zambia and finds that for the
moment that the power relations have hardly changed
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Figure 3: Causal Loopstriggered by the Use of Mobile Technology that explain changesin
productivity
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Table 1: Description of casesin thefirst and second wave of mobile phone applications

Application (wave)

Case content

Suppliers

Business model

Potential customer s/users

M-Pesa (first)

Kilimo-Salama
(second )

M-Farm (second)
2010

Mobile transfer solution that enables Vodafone/safari.com

customers to transfer, deposit and

withdraw money with mobile phones

Agricultural micro-insurance through Syngenta Foundation

mobile phones, for maize and wheat (Private company),

farmers so they may insure their farm UAP insurance
inputs against drought and excessive company and M-Pese

rainfall; linked to M-Pesa.

Gives farmers transparent market pric Female trio of

information, aggregates their farm
input needs and creates market

buyers directly, eliminating the
middlemen; linked to M-Pesa.

entrepreneurs with

strong IT background
linkages. It also connects farmers witl all children of farmers

(Private for-profit

SME)

Service is paid by users and there
are clear incentives built for
suppliers to actively continue
offering the service. Pricing has
been designed so as to achieve
widespread adoption.

Farmers pay 50% of the insurance
premium and Syngenta (input
supplier company) covers the othe
50%.

For every deal done a transaction
fee is charged for using the
platform. Other revenues come
from addition selling data to
research institutions looking at
consumer behaviour and food
security (Solon 2013).

Whole adult population.

Farmers in Kenya, Rwanda and
Tanzania. Before the introduction
of the micro-insurance a limited
number could afford such cover
because of the elevated costs.
Almost all KS clients are
smallholders scattered throughout
rural areas(Syngenta Foundation)

7,000 users: farmers and groups @
farmers, as well as buyers in Keny
Target group are smallholder
farmers.
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Table 2: First wave of maobile applications. M-Pesa direct and indirect effects on user and local economic environment

Direct Effect

Indirect Effects

Direct and indirect benefits

Direct benefitsto

user

Impact on gover nance of the

sector (Market failuresor
gover nance problems dealt with)

Reduction of -
transaction costs due -

to:

Faster —instant -
transfer (1 -
minute)
Cheaper (1/8 of
instant sending
through formal
challenges)
More reliable
(nearly 100%)

ff Transparency -
U number of intermediaries

U Information asymmetry
ff Transaction reliability -

 Transaction costs

fl Poor’s access to financial
services (banked the unbanked)
f Higher market competition

for serving the poor

f Efficiency of banking system
(speed

U Costs of money transfer

Changein user behaviour

Changed savings behaviour and
patterns of remittances -
1t ability of households to
smooth risks -
1 11% in bank use

Tt useof formal saving -
instrument — shift from -
informal tools to M-Pesa

Impact on productivity Inclusiveness

Consumer households/ long term
(Inclusiveness increasing aspects

! number of transactions In 2012 70% of households and
ft Share of resources going to more than 50% of rural, poor and
productive activities unbanked population in Kenya use

U Scarcity of cash in rural areagVl-Pesa (Alexandre 2010).
Additionally M-Pesa due to lower

1 rural livelihoods visibility of transfers may empowe

1! growth rates of (small-scale) family members traditionally with
firms in rural communities less bargaining power so as wome

! farm employment (Jack ar_wd Suri, 2011).
} Market activity (especially Production and sales/ short term:

: L (Inclusiveness reducing aspects)
outside cities) - Generation of jobs with limited
growth opportunities
- Inequalities remain as tellers
work long hours for low wages
without prospects of career
growth (Pesa 2016)

Note: 1 = increase{} = decrease = causal arrow
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Table 3: Second wave of applications: Kilimo-Salama and M-Farm, direct and indirect effects on usersand local economic environment

Direct effect Indirect effect Direct and indirect effect

Applica Direct benefits experienced by Impact on gover nance of the sector Changein user behaviour Impact on public provision Inclusiveness

tion user (Market failures or gover nance and/or on productivity

name problems dealt with)

Kilimo-  Food security and reduction in  Citizens, scattered (poor) smallholders - By reducing their risks, - disaster relief is becoming a Consumers:

Salama income volatility due to weather have been empowered by the possibility  insurance encourages farmers  shared responsibility, - Increased access to insurance
variability. Access to affordable to take insurance on their inputs and to invest in their farms. This - A new insurance market for schemes for small farmers,
Insurance products regardless of hereby become less dependent on state/  way, they can raise their small (poor) farmers has e.g. maize producers smalle
farm size. international aid. yields. been created than 2 acres (micro-

- Farmers are being insurance)

- U Transaction Costs (no need for empowered and enableto - Insurance is made affordable
traditional claim processing take own responsibility. through a “risk sharing”
process) arrangement

- T Access of the poor to insurance Production and sales:
products - Similar inclusiveness

reducing aspects as M-Pesa
as it use the same structures
for distribution

M-Farm Daily prices of different - Farmers start to negotiate Inclusiveness increasing aspects|;

commodities in 5 markets that
results in:

- Sales increase

- Lower costs of (supplies)
- Better margins

- A consistent market

- U number of intermediaries

- U Information asymmetry
(increase in price transparency)

- I Transaction reliability

- fI Market access

- U Transaction Costs
- U Transportation Costs

- fI Market consistency

- 1 Transparency of agricultural
supply chains

- ' Companies’ accountability
towards their consumers.

with brokers on who to share -

the marginal benefit
Compare among markets —
and after calculating
transportation costs decide
which market to supply

With M-farm price trends the
make more informed
decisions on when to plant

U Transaction Costs across main barriers for access to market
for smallholders are dealt with:

the agricultural value chain

ft Share of resources going to-

productive activities (less
food is lost)

! Investment of small
holders in high quality inputs

Access to storage
infrastructure is provided
through drop-off points

Low volume , through group
selling tool

Trust and transaction costs
for buyers — payment
mechanism and role of
aggregators

Note: 1 = increase,U = decrease; = causal arrow
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