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Abstract

Over the last seven years, digital agricultural platforms offering a broad range of products and digital
services to smallholder farmers have gained a dominant position on the African market. This paper
examines the predictions of platform theory using case study evidence from six companies in Sub-
Saharan Africa. The platform companies profiled in this paper are DigiFarm, FarmCrowdy, AgroMall,
Twiga Foods, Tulaa and AgroCenta. While in theory platforms limit themselves to establishing linkages
between user groups, the platform companies profiled in this paper have built vertical structures of
control and integration into their business model, albeit to a varying degree. These include the
maintenance of a field force that advises and accompanies the farmers, logistics and, above all, the
direct sale of the farmers” produce on the platform company’s own account. Thus, very different
platform models are all subsumed under the term “ digital agricultural platforms *. With recourse to
economic theory on platforms, the paper proposes categories with greater discriminatory power. In
addition, it describes how platform companies make key strategic decisions as set out in economic
theory. Finally, owing to varying contexts, the paper concludes that there is no silver bullet for the
establishment of a digital agricultural platforms.

Keywords: Sub Saharan Africa, rural development, digital agricultural platforms, digital services for
agriculture (D4Ag), agricultural value chain management, theory on platforms.

JEL Codes: D21, Q12,Q13,Q19, 032, 033.
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1 Introduction

Following the rapid dissemination of mobile phones and smartphones in Sub Saharan Africa, the
market for Digital Services for Agriculture (D4Ag) has been rapidly expanding in the last 15 years.® By
the end of 2020, there were 437 service companies registered offering a broad spectrum of services
for farmers with advisory services at one end, via remote censoring, soil testing, access to finance,
access to inputs and mechanisation, irrigation to offtakers on the other end.? For the past seven years
or so, D4Ag companies have started bundling services and to offer them via platforms. Registered
farmers thereby receive access to different services from one source. Since farmers have various
interconnected needs, the value proposition of platforms appeals to them: They offer a “holistic’
solution to all needs from a single source.

In general, the business models of broad-based platforms have comparative advantages over single-
service providers. In particular through their ability to collect a comprehensive set of data. This allows
them to design new products in accordance with user preferences identified from the data and to
calculate and mitigate risks more accurately. Furthermore, as platform theory describes it, multi-sided
platforms have a chance to scale at a non-linear growth-rate due to network effects.

In its fundamental “Report on the Digitalisation of African Agriculture” the Technical Centre for
Agricultural and Rural Cooperation (CTA) dubbed platforms which offer a broad range of services as
“super platforms”. It defines them as “solutions that straddle many — and, at times, all — other D4Ag
use cases. At the very minimum, super platforms combine digitally enabled market linkages, digital
finance, and digital advisory services into an integrated service bundle for farmers”.3

This type of broad-scope-platform has witnessed a substantial growth in demand for its services. The
Kenyan digital agricultural platform, DigiFarm, for example has gained no less than 1.4 million
registered farmers in just a few years. The large increase in the demand translates into growing supply
of platform offerings. Supported by development institutions, NGOs and impact-investors, platforms
experimenting with new business concepts are constantly being launched.* Meanwhile existing D4Ag-
companies either slip under the roof of a platform offering a broad scope of services or seek for
themselves to develop into one by extending their business scope in a product-by-product way. CTA
predicts that “super platforms” will become the “most common architecture for D4Ag service delivery”

and the “dominant approach in the sector in just a few years”.”

This paper highlights that the phenomenon of African digital agricultural platforms offering a broad
range of services, has so far not been convincingly captured by economic theory. Firstly, there is a lack
of a sufficiently broad set of categories making distinctively different platform types clearly
distinguishable. Makeshift designations like 'super platforms' do not fulfil this claim. Secondly,
strategic decision making of platform companies has so far been insufficiently understood. What are
the basic strategic decisions for agricultural platforms leading to either success or failure? There is a
need for a better understanding of decision making of digital agricultural platforms and of the
complexities company builders have to get to grips with. The paper seeks to make an empirical
contribution to filling these knowledge gaps. For this purpose, the economic theory of platforms is
related to selected agricultural platforms in Sub-Saharan Africa (SSA), which serve as case studies.

1 CTA defines D4Ag as “the use of digital technologies, data and business model innovations to transform
practices across the agricultural value chain and address bottlenecks in inter alia, agricultural productivity,
postharvest handling, market access, finance and supply chain management...” CTA (2019) p. 28

2 GSMA (2020a) p. 6

3 CTA (2019) p. 88

4 A prominent supporter has been Mercy Corps’ AgriFin Accelerate Program (AFA) which has advised and
accompanied several platform companies, including several of the case-study-platform-companies of this
paper.

5 CTA (2019) p. 125



With regard to the first issue of the categorisation of platforms, this paper takes a recourse to
economic theory of platforms and proposes terms which should help distinguish between different
platform models. In economic literature, transaction platforms are described as marketplaces limiting
themselves to creating links between platform user groups. Most of the paper’s case-study-
companies, however, operating as value chain integrators, run a field force supporting farmers,
aggregate the produce and sell it on their account. By doing so, they assume related risks (inventory-
and transaction risks) and costs (storage, logistics, etc). A broader range of platform categories is
needed to allow for a conceptualisation of such fundamental differences.

To address the second issue which pertains to insufficient understanding of strategic decision making
this paper first outlines the set of strategic decisions platform companies have to make according to
the economic literature on platforms. It then examines how the case-study-platform-companies have
made these decisions. Consequently, it will become clear that the adaptation of the platform business
model to the conditions of the African D4Ag-market required a departure from the text-book platform
concept. In theory, markets characterized by fragmentation and in-transparency are considered the
most suitable ones for the use of platforms. The African D4Ag-market certainly exhibits these features.
However, the market also exhibits some other, more adverse features. For example, farmers,
particularly first-time users of digital services, are in most cases illiterate, maintain traditional
production methods implying low yield and quality of the produce and had never been granted a loan
to buy inputs. Case-study-platform-companies deal with these market features by building vertical
elements in terms of control and by integration of downstream activities such as logistics into their
business models - albeit to a varying degree.

For the purpose of this research, six well-known platform companies in SSA were selected for analysis,
which are all private sector and for-profit companies covering a broad range of services, in particular
offtake arrangements. Despite their common characteristics, they belong to different platform
categories and have taken strategic decisions in a distinctively different way — confirming the
observation that there is no silver bullet for building a platform. Not all of the platform companies
profiled in the case studies have been successful. One of them, Tulaa, reportedly went into insolvency
last year.® Nevertheless, this company was included as it underlines the need for a better
understanding of decision making of digital agricultural platforms.

This paper aims to contribute both to the economic literature on agricultural development as well as
to platform theory, which, as has been highlighted with regard to the latter, lacks an empirical
underpinning in particular as far as emerging platforms are concerned.” This paper certainly does not
claim to close the described knowledge-gaps but hopes to give directions and encouragement for
further research.

This paper is organised as follows: The methodological approach is discussed in section 2. In section 3
a theoretical framework is established by taking recourse to the economic theory of platforms which
should allow for (i) a categorisation of different types of digital agricultural platforms and (ii) a better
understanding of the strategic decision making of platform companies and the different strategic
routes they have been following. In section 4, six case studies are being profiled against the theoretical
background. In the concluding chapter, findings are summarized.

6 See Pitchbook’s page on Tulaa: https://pitchbook.com/profiles/company/225735-40. The Eckenstein Geigy
Stiftung, one of its donors, reports on its homepage that Tulaa is in insolvency (https://eckenstein-geigy-

stiftung.org/en/portfolio/tulaa).
7 Hein et al. (2019) p. 632
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2 Methodological Approach

This research on the case-study-platform-companies relies on four sources of information: (i) publicly
available information on the internet, e.g. on FarmCrowdy and AgroCenta, while companies such as
DigiFarm, Twiga and Tulaa are well described in studies; (ii) answers to the questionnaire which was
sent to four case-study-companies,® of which three were completed and sent back; (iii) interviews with
company representatives (AgroMall, AgroCenta, Twiga) and (iv) interviews with stakeholders of the
case-study-companies and researchers specializing on platforms. These different sources made it
possible to double-check information to a certain degree. This is unfortunately less the case with
regard to AgroMall. The paper relies - to a larger extent than desired - on the company’s self-portrayal
on its webpage and on the interviews with its CEO.

The following chapter on economic theory of platforms does not claim to provide an overview of all
aspects of platforms. It is narrowed down to cover only those aspects which are relevant for analysing
digital agricultural platforms. The theoretical framework has been discussed with an economist
specialising on platforms at the University of Toulouse (which hosts one of the leading research
institutes in that field).

As part of the research on the case study companies, an attempt was also made to find out what impact
the companies have achieved, specifically in terms of induced increases in job creation, farmers' yields
and income. Impact is however not the central topic of this working paper. Building on the figures
received from the companies and the publicly available reports and data, the paper accordingly makes
statements. Nevertheless, it should be made clear that the information on which these statements are
based, was in most cases not collected by independent entities. The statements on impact should
therefore be taken with a degree of caution.

8 One of the six case study companies (Tulaa) is reportedly insolvent. Another (DigiFarm) is known not to respond

to such requests, but there are a number of published studies that the paper relied on.
3



3 Platforms in Economic Literature: Definitions,
Categorisations and Related Strategic Decisions to Be
Made by Platform Builders

3.1 Definitions and Categorisations of Platforms

What is a platform? There is a vast amount of economic literature on platforms describing the broad
range of platform models and their various aspects, making it difficult to find a generally accepted
definition. The smallest common ground is that platforms “..bring together individuals and
organizations so they can innovate or interact in ways not otherwise possible, with the potential for
nonlinear increases in utility and value”. ° It is this cooperation among participants which drives the
creation of value and, consequently, they work the better the more people join the platform.

Varying platform models exist. Thus, it is firstly necessary to differentiate between innovation and
transaction platforms. Innovation platforms represent a space in which different participants use an
existing core asset of the platform — a technology or a data-pool - as a basis for the design of products
and services. Prominent examples are Android or Apple inviting app developers to build apps to be
used on their smartphone operating system. As these external-app-developers create value for other
platform users they increase the value of the platform.2° Establishing an innovation platform offers the
opportunity for a company to get innovative products and services on its platform without having to
make the necessary R&D investments itself.

Transaction platforms bring one, two or multiple sides to the platform mainly for matchmaking
between buyers and sellers of goods or services. These platforms are not limited to transactions as
they also cover the exchange of information with each other e.g., in social networks, or exchange
financial authorizations and authentication data as in payment platforms.'! There are three principal
types of transaction platforms and combination-models — which also come up in the following case
studies.?

A one-sided platform (OSP) intermediates between users among the same user group. A prominent
example is Facebook (before it included other user groups such as advertisers). The more Facebook
subscribers are on board for sharing information — the greater the usefulness of the platform for its
users. This dynamic is called the same-side network effect. The distinction between a merchant market
situation, such as a grocery shop, and a one-sided platform market is difficult to draw: While the
merchant sells goods to unspecified customers, the one-sided market situation is characterised by a
user group, in this example the customers of the grocery shop, for which it is advantageous if it grows
in size, as this induces an expansion of the range of goods being offered.

Two-sided platforms (TSP) intermediate between two sets of users. Its classical use-case is
matchmaking between demand and supply. Here, buyers find goods (for example on Amazon),
chauffeurs find passengers (for example on Uber), etc. The more users on one side of the platform the
greater the usefulness for those on the other side. This is called the cross-side network effect.!?

9 Cusumano et al. (2019), p. 13
10 Cusumano et al. (2019) p.5
11 Cusumano et al. (2019) p.80
12 The theoretical basis for the categorisations of platforms presented here - including the coining of the terms
same- and cross-side-effects - was mainly laid by Rochet and Tirole, University of Toulouse, see Rochet and
Tirole (2003) and (2005). Jean Tirole received the Nobel Prize in 2004 for his contribution to economic theory
on platforms. Theory is dominated by certain aspects of two- or multi-sided platforms such as pricing,
competition, taxation and regulation. A good overview over the literature is provided: Juan Manuel Sanchez-
Cartas and Gonzalo Leon (2019) and Abdelkafi et al. (2019).
13 Uber serves as a good example: The more Uber-drivers there are the less waiting time for passengers and
tentatively the lower the prices for Uber-passengers— and vice versa.

4



Multi-sided platforms (MSP) have more than two user groups. For instance, Google’ s smartphone
operating system Android. It has four main user groups intermediated by the platform: the hardware
producers manufacturing the handset, the telco-operator, the app-developers basing their application
on the Android-system and finally the smartphone users.'

This paper also brings forth a number of combination-models:

Merchant-combined with a one-, two- or multi-sided platform: An example of such a combination-
model is Amazon which entered the market as a merchant, selling books on its own account via the
internet (e-commerce). In the late 1990’s it attached a two-sided platform, establishing linkages
between sellers and buyers without assuming any transaction risks and without intervening in price
formation. Hagiu points out that such “distinction is quite important as the two models are associated
with different business strategies”.'® Some of this paper’s case studies serve as good examples of these
combination-models. They run platforms connecting product- and service providers with farmers while
selling the farmers” produce on their own account as merchants. One case-study-company represents
a merchant-combined with a one-sided platform model: Merchant, as the platform company sells the
produce of the farmers’ offtake directly to industrial buyers on its own account. It is a one-sided
platform in the sense that there are no direct links between farmers and offtakers and service
providers — while, nevertheless, the user group of farmers has an interest that it grows in size as that
attracts more product and service providers to the platform leading to a broader spectrum being
offered. In addition, a growing user group of farmers could produce larger quantities, which in turn
attracts bulk buyers who usually are willing to pay a premium for larger quantities.

Agent-combined with a one- two- or multi-sided platform: The models resemble the combination-
models with a merchant. The difference is that the agent does not sell the produce on its own account
but arranges the transaction against a commission - again outside the platform.

Innovation and Transaction Platforms: It is not unusual that a successful transaction platform company
adds on an innovation platform. Following its success, Facebook, for instance, attached a new side of
independent programmers to its platform allowing them to use the Facebook database to design
games and other applications.'” Similarly, one of the case-studies discussed below considers attaching
an innovation platform to its existing transaction platform.

3.2 Characteristics of Transaction Platforms

The subsequent sections of the paper will focus on two- and multi-sided transaction platforms as they
are a very relevant type of digital agricultural platforms in SSA. As the difference between two- and
multi-sided platforms is insignificant in this context they are subsumed under the term multi-sided-
platforms (MSP). These are posited to have the following characteristics:

Matchmaking at low transaction-costs: MSPs prove successful in particular in markets which are
characterised by a highly fragmented demand- and/or supply-side. Fragmentation implies high costs
for searching transaction partners which MSP achieve to lower drastically. Formalised transaction

14 There is unease among economists about the failure to arrive at a commonly shared definition of two- or
multi-sided platforms, see Sanchez-Cartas and Leon (2019) p.3. Tirole and Rochet are often quoted with what
looks like their pragmatic solution “You know a two-sided market when you see it...” overlooking the sheer
irony. Rochet and Tirole (2005) p.2

15 Rysman describes Amazon’s original book-selling business as a one-sided market. Rysman (2009) p. 132. This
paper perceives this classification as not convincing - in its view it is a classical merchant business.

16 Hagiu, interviewed by Silverthorne (2006), p.3

7 Cusumano et al. (2019) p.6



processes through transaction platform companies offer reliable and convenient ways to settle
transactions which contributes towards increased efficiencies and lower transaction costs.®

Supporting information symmetry: Platforms are also successful in markets which are characterised by
a massive information asymmetry. For example, before farmers were offered digital services, they had
limited to no information on current market prices. Hence, digital agricultural platforms providing this
information effectively, strengthen the position of smallholders vis-a-vis service providers and
offtakers.

Network Effects: Network effects, a fundamental characteristic of platforms, result from successful
platform intermediation which leads to positive feedback loops, i.e., to more frequent usage of the
platform by satisfied customers. Even if positive feedback loops are more pronounced on one side,
they lead to positive effects on the other side (cross-side effects). To illustrate: A rise in demand yields
an increased supply (driven by higher prices) and vice versa: an increase in supply leads to more
demand (via lower prices). With the growing pool of users, the number of combinations increases in a
non-linear way - called the Metcalfe’s Law 1° — and with it the likelihood of a satisfactory match-
matching. The more traffic on the platform the more attractive it becomes for additional user groups
such as advertisers. Platform-economists emphasise that the non-linear dynamic of network effects
could entail both an upward and downward spiral.?’ Referring to empirical evidence they also note:

“Although network effects are very powerful, they do not guarantee success forever”.?!

High fixed establishing costs and low marginal costs: Many platforms have high establishing costs
(mainly IT and marketing) and low marginal costs. In particular, for most IT-based platforms, the
average cost of on-boarding an additional user or of enabling an individual transaction declines with
the total number of customers that participate or transactions that are enabled. This characteristic of
platforms bears an enormous potential for economies of scale.??

Collection of data which could enhance the network effect: The potential for a platform company to
collect monetizable_data grows exponentially with the number of transactions being settled on the
platform. As more data become available for analysis, products can be tailored more precisely,
while risks can be measured and mitigated more accurately. The pool of data that transaction
platforms accumulate is a key asset on the basis of which platform companies could attract additional
service providers to join the platform. They could also use the data pool to attach an innovation
platform. Data are particularly relevant for certain services such as lending. As the paper will show in
subsequent sections, digital agricultural platforms have more data on farmers registered on their
platform - such as data on farms and farmers, booked training programs, use of inputs, history of
earnings, etc. - than any bank outside the platform could possibly have. Therefore, banks tend to rely
on digital agricultural platforms to provide the data for the credit-scorings - which is quite unique in
the finance industry. Data thereby gain paramount importance as they have the capacity to “enhance

the power of network effects”.

18 The paper follows the definition of transaction costs including search-costs. For reference: Corporate Finance
Institute: https://corporatefinanceinstitute.com/resources/knowledge/economics/transaction-costs

1% Robert Metcalfe, co-inventor of Ethernet and founder of 3Com, showed that the value of telephone
networks grew non-linearly with the number of subscribers to the network increasing, as this makes more
connections among subscribers possible.

20 Abdelkafi, et al. (2019) p.1

21 Cusumano et al. (2019) p.129. They refer to Microsoft's Internet Explorer, a “classic innovation platform”
which had been the leading internet browser but “lost the battle” against Google’s Chrome.

22 Hagiu (2014) pp. 73-74

23 Cusumano et al. (2019) p.51



3.3 Strategic Decisions to Be Made by Platform Builders

3.3.1 Business Model

The most common value proposition of transaction platforms is matchmaking. By direct linking of
demand and supply MSP eliminate intermediaries and therefore unlock value. In addition, platforms
reduce search-costs which could be very high in fragmented markets. Furthermore, they reduce
possible frictions in the transaction process. Parker et al. highlight that “well-designed platforms create
far more value than they directly capture—which is why they attract large numbers of users, who are
happy to enjoy the benefits of all the “free” value provided by the platform.”?*

The key challenge of business model development is the monetisation of platform usage which could
be achieved in the following ways:

Transaction-fees - fixed, percentage wise or by revenue-sharing;
Fee for granting access to the platform;

Special fee arrangements for service providers and advertisers;
Fee for additional services (logistics and services).

PwnNnpE

The business model also implies a decision on the scope of the market to be serviced. There are
platform companies very successfully covering a narrow market. An outstanding example is
HelloTractor, the Nigerian platform for tractor-usage, which has serviced more than 500,000 farmers
since it was launched in 2015.2°> Many platform companies expand their business leveraging the client
base once they have won it. A well-known example for horizontal expansion is Uber entering the food
delivery market with its “Uber Eats” or - as will be shown — Twiga Foods which decided to go beyond
perishable fruits as to handle processed food as well.

Furthermore, the number of sides of the platform to get on board need to be decided upon. There are
well-known companies such as LinkedIn which started as one side-platform company (exchange within
a group of users) and then expanded to a multi-sided platform accepting advertisers and later
recruiters as additional user groups. In a similar fashion, only after having gained a sizable user group,
did Facebook invite advertisers and subsequently game developers, online-newspapers and other
complementors to join the platform. On the one hand, extending the number of sides could increase
the number of combinations between users of the various sides and thus to a non-linear growth of
utility and value of the platform. On the other hand, however, the more sides are on board, the higher
the likelihood of frictions and conflict of interests between the multiple sides.

3.3.2 Pricing

Pricing for services in a two-sided market is a matter extensively debated among economists. Rochet
and Tirole pioneered the research showing that the effects of pricing depend on the price-elasticity of
the respective user groups and the marginal costs of offering services and products on the platform.
Given the interdependency of the two sides, a specific pricing of one side of the platform affects the
other side— depending on its price elasticity.?® Many multisided platforms offer their services
permanently for free or at subsidized prices to one side of the platform (the loss-leader) and derive
their profits on the other side (profit-pool). The decision is based on price elasticity and the importance
of the value contribution of the respective side.?”

24 parker et al. (2016) p.111

25 WEFP Innovation Accelerator (2020)
26 Rysman (2009) pp. 129-130

27 Hagiu (2014) p.76



Most of the case-studies companies profiled in this paper perceive themselves as ‘farmer-centric” and
arrange the pricing of goods and services accordingly. Pricing is also a way to solve the chicken-and-
egg problem.

3.3.3 Solving the Chicken-and-Egg Problem

The attractiveness of the platform for one of its sides depends — as has been shown - on the active
user-presence on the other side. Which side to get affiliated first with the platform? And how then to
fill the other side - as to avoid user-disappointment? This key challenge of any platform is dubbed the
chicken-and-egg problem and is widely debated in economic literature.”® There are four avenues (not
necessarily excluding each other):

1. Onboarding of existing user groups. To this end, Cusumano et al. describe how AirBnB
systematically acquired and aggregated publicly available information on property owners
willing to rent out their flats.?® Some of the case-study-platforms illuminated in this paper
pursued this strategy by systematically approaching farmer-communities and cooperatives.

2. Simultaneous on-boarding “in a kind of zigzag fashion”.3° Simultaneous on-boarding of both
sides, however, implies a rather slow step-by-step approach.

3. Penetration pricing: i.e., subsidizing the supply or the demand side. This is a fairly standard
approach - the “poster child” of this approach is Uber which has been subsidizing the supply-
side — the drivers — for many years.3! As Hagiu explains, “the idea is to subsidize one side in
order to attract it more or less irrespectively of the other side and then turn to the second side
and charge it positive prices”.3% Although it is perceived as quite risky and expensive, there are
also cases of both sides being subsidised in order to rapidly scale the platform.

4. By switching from a merchant-model with an existing customer-base to a transaction platform.
Once again, Amazon serves as an example for this since it first established itself as a merchant
(selling books) and then enhanced the value of its client base by attaching a two-sided
platform.

Companies endeavouring to get their one-side transaction platform in motion and to achieve a critical
mass also have to solve a kind of chicken-and-egg problem: How to get the first users on board while
the user group is still very small, and the usefulness of the platform is below the costs of joining it? The
problem is usually solved by attractive and innovative services based on superior technological
solutions provided by the operating company (good examples are the business models with which
Facebook and Google started).

3.3.4 Partnerships

It is in the interests of platform companies that there is an attractive supply of services and products
offered on their platform. The better the products and services the greater the value for the demand
side of the platform inducing positive cross-side-effects. Conversely, platforms are interesting for
product- and service providers, especially for those who have not yet built up their own customer base
and are hesitant to embark on the costly venture of becoming known in the market. Although this
looks like a win-win situation, forming partnerships with suitable complementors is a difficult exercise
for platform builders. There are many decisions to make and agreements to reach concerning

28 Abdelkafi (2019) p. 2. Cusumano et al. (2019) pp. 17-18
2% Cusumano et al. (2019) p.5

30 Cusumano et al. (2019) p. 17

31 Cusumano et al. (2019) p. 77

32 Hagiu, interviewed by Silverthorne (2006) p.2



exclusivity (both-side, one-side or none); remuneration of the platform company (fixed, revenue
sharing or commission-based); whether to provide access to the platform company’s data pool; and
finally, whether technical and financial support should be provided by the platform company.33

3.3.5 Degree of Vertical Control and Integration

The strategic decision to what degree vertical control and integration is required is particularly relevant
for platforms which do not only handle straight-forward-matches between demand and supply but
integrate end-to-end value chains. This range of companies to whom this concerns is broader than it
is generally perceived. The value proposition of many platforms, which appear to be straight-forward
match-making platforms, include down- and upstream elements and vertical process control elements.
In an interview, Deliveroo’s cofounder, William Shu, explained that it was “a big misconception” to
assume his company was a pure online marketplace. In his view, Deliveroo was rather “a logistics
service” managing the logistics around getting the deliveries from the restaurants to the food
customers.3

This strategic decision of what degree of vertical features are required for successful operation of the
platform is of paramount importance to all case-study-platforms brought forward in this paper. In
economic literature, however, there is no consensus on whether vertical features should be regarded
as an outdated element or as an indispensable component of transaction platforms required for its
proper and reliable functioning.

On the one hand there are economists like Choudary et al. suggesting that “pipes”, i.e., a vertical
process of production or of crafting services, is in the process of being replaced by platforms driven by
“increasing connectedness, decentralized production and the rise of artificial intelligence.”3 In his view
platforms manage to control and coordinate the processes of aggregation of labour and resources
much better than “pipes”. He posits that the “fastest-scaling businesses today build and manage
platforms that allow external producers and consumers to plug in and create and exchange value with
each other directly.”*® And he goes on: ”...the precipitous drop in the costs of coordination and
distributed production enables platforms to achieve aggregation across many types of activities more
effectively and efficiently than a command-and-control hierarchy ever could”. 3’ Parker et al. also
observe, that “control mechanisms are costly and inefficient to grow to scale”.3®
Conversely, however, it is emphasised that among those "fastest scaling companies” there is a
company like Apple which stubbornly maintains vertical structures as it counts on a “pipe” for the
production of its hardware product and for maintenance of its operating system. Hagiu explains:
“Apple's logic is that vertical integration allows the company to better control design, innovation, and
production throughout the entire vertical chain and therefore comes up with superior products.”3®
Hagiu concludes that there seems to be a trade-off between a broad (horizontal) ecosystem of
complementors and a controlled (vertical) process ensuring high quality.*

33 Cusumano et al. (2019) p. 68

34 Quoted after Cusumano et al. (2019) p. 83

35 Choudary et al. (2015) p. 19

36 Choudary et al. (2015) p. 25

37 Choudary et al. (2015) p. 33

38 parker et al. (2016) p. 10

39 Hagiu, interviewed by Silverthorne (2006) p.2. Cusumano et al. wonder why “Apple is so profitable and
valuable primarily because of strong network effects and the multisided market strategy surrounding the
iPhone, which now accounts for about 60 percent of revenues? Or does a large part of Apple’s market value
come from its design skills, brand, and ability to charge premium prices for the iPhone and some other
products and services?” Cusumano et al. (2019) p. 24
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4 Case Studies

The following table provides an overview of the case studies.”

Tab 1: Overview of Case-Study-Platform-Companies

DigiFarm FarmCrowdy AgroMall Twiga Foods Tulaa AgroCenta
(reportedly in
insolvency)
Founded by Safaricom 0. Akumah A. Adeniyiand  P.Njonjo & G. H.Miller-Wise  F.Obirikorang
and partners partners Brooke & M.K.
Ocansey
Establishment 2017 2016 2017 2014 2017 2015
year
Location of Nairobi Lagos Lagos Nairobi Nairobi Accra
headquarters
Location of 12 counties in 14 federal several federal 6 cities several counties various
Operation Kenya states of states of in Kenya in Kenya regions in
Nigeria Nigeria Ghana
Platform MSP Merchant- Agent- Merchant- Merchant- Agent-
Category combined with combined with combined with combined witha  combined
a TSP a OSP a MSP OSP with a OSP
Farmers 1.43m 298,000 1.7m n/a 15,000 45,000
registered
Total Funding not disclosed Uss2.4m not disclosed USS$ 56,1 m USS 627,000 uss2.2m
by end of plus grants
2020
Main services Advisory, Advisory, Advisory, Delivery of Advisory, Advisory,
provided provision of provision of provision of broad range of provision of provision of
inputs, financing, inputs, inputs, food products inputs, inputs,
off-take financing, off-  financing, off- to vendors financing, off- financing,
take take take off-take

(Source: Different reports and data provided by companies, as specified in the case-study-analysis.)

4.1 DigiFarm

4.1.1 Business Model Development

DigiFarm Kenya Ltd. was launched in 2017. The company is incorporated as a for-profit social
enterprise and is wholly owned by Safaricom, the Kenyan telecom company. DigiFarm is a multi-sided
platform connecting farmers with providers of a broad range of products and services that are required
along the value chain. The spectrum of goods spans from advisory services via financing to market
linkages to input providers and to offtakers. In compliance with platform-philosophy DigiFarm focuses
on the establishment of links without taking transaction risks on its own account.

Following the high penetration of both mobile phones and the widespread use of mobile money in
Kenya, a dynamic D4Ag-market has continued to grow with a wide range of products and services
being developed. However, in the course of its rapid growth, the market became increasingly opaque
and fragmented. DigiFarm recognised this and saw an opportunity to build a platform that bundles the
offerings. Meanwhile, Safaricom was in a strong position for launching such an entity due to its client

41 Some companies run several platforms; the categorisation proposed here refers to their core-business.
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and data pool which came as a result of not only being the leading Kenyan telecom company (with 29
million mobile subscribers), but also as the main partner of M-Pesa, the leading mobile-money
operator in East Africa (with 25 million customers and 85,000 agent outlets)*?. Both brands, Safaricom
and M-Pesa, have continuously gained trust among farmers and digital service providers upon which
DigiFarm was able to leverage on. Consequently, all services provided by DigiFarm are accessible on a
basic feature phone and all money transactions are transmitted via M-Pesa. DigiFarm has also been
able to use Safaricom’s network to market its services via push information through its mobile-phone-
network.*

In 2015, with the help of Mercy Corps’ AgriFin Accelerate Program (AFA), DigiFarm began to
meticulously design the business model and tested it over two years before the company was launched
in 2017. Thereafter, the platform scaled up rapidly as numbers grew from 77,000 registered farmers
soon after the launch in April 2017, to 162,000 in October of the same year to more than 1.43 million
by the end of 2020 ** (even if the share of active users is significantly lower, which will be addressed
later). DigiFarm’s take-off could be seen as an implementation of Parker et al.’s recommendation to
pursue a “big-bang adoption strategy”. In particular, Parker et al. suggest that the companies “use one
or more traditional push marketing strategies to attract a high volume of interest and attention to your
platform. This triggers a simultaneous on-boarding effect, creating an almost fully-developed network
virtually instantaneously”.*> Accordingly, DigiFarm supervised the development closely by measuring
the user experience of farmers during the early stages of its platform.*® Over time, DigiFarm has
reached a broad service range through partnerships with product and service providers and thus
become a full-fledged multi-sided platform.

4.1.2 Solving the Chicken-and-Egg Problem

Safaricom took a principal decision to establish DigiFarm as a farmer-centric platform for which
smallholder farmers would constitute the key user group. Accordingly, DigiFarm solved the chicken-
and egg-problem by focusing on the onboarding of farmers first, maintaining a preference for those
who were already organised in cooperative structures. To this end, DigiFarm cooperated with
institutions such as the African Instore Solutions (AlS), and the Kenya Livestock Producers Association
(KLPA). The support by these institutions was the driving force behind the rapid scaling of the platform.

In compliance with its farmer-centricity, DigiFarm has favoured the farmer-side with regard to its
pricing policy. For this reason, DigiFarm usually seeks to conclude revenue-sharing schemes with its
product- and service providers rather than charging fees to farmers.

4.1.3 Partnerships

In the course of designing its business plan DigiFarm has mapped out a strategy for partnerships with
established service providers for smallholder farmers. For Safaricom - as a Telco company with no own
competencies in agriculture - it was of utmost importance to get partners on board who were able to
design customised products and services for farmers. Its strategy thus was to cooperate with a number
of established and well-respected partners.

DigiFarm envisioned partnerships as a win-win-situation. DigiFarm’s advantage would be that these
partners broadened the range of product and services offered on the platform, help to build-up trust
and credibility for the platform and — last but not least - would allow Digifarm to gain access to the
traditional user group of that partner.*’ The partners” advantage would obviously be to gain access to
DigiFarm’s large client base. This was particularly valuable for those product- and service providing

42 AgriFin (2019) p. 7
43 GlZ/Mercy Corps AgriFin (2021) p. 32
44 GlZ/Mercy Corps AgriFin (2021) p. 37
45 Parker et al. (2016) p. 97
46 AgriFin (2019) p. 23
47 GlZ/Mercy Corps AgriFin (2021) p. 32
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partners who felt threatened by the growing number of new D4Ag-companies and began worrying
about its market position. Thus, the idea was that DigiFarm supports the partners with data (in form
of a data/content sharing model)* and allows them to take advantage of DigiFarm’s back-office (which
is managed by Safaricom) and, of course, of M-Pesa’s mobile-money services. However, there were
difficulties with regard to maintaining these partnerships as will be shown later.

Following the road map for attracting partners DigiFarm began with two products: provision of inputs
and educational services. As such, iProcure was one of the first partners. The company provides just-
in-time agricultural input supply based on a network of 5,000 farm-input-dealers and has a strong
brand recognition. iProcure saw the cooperation as a great opportunity, perceiving DigiFarm as a “big
scaling partner”.*® DigiFarm supported it with data and technology tools enabling it to improve its
inventory management and distribution efficiency. Another early-stage partner was Arifu which
provides interactive information services and e-learning programs to farmers. Digifarm supported
Arifu with regard to upgrading and broadening the learning content.>®

It was a big step in December 2017, when DigiFarm embarked on a partnership with FarmDrive, a
Kenyan fintech-company specialising in digital loans products, to jointly develop an innovative small
loans-product to purchase quality inputs. The lack of financing constitutes one of the most important
limiting factors for smallholder farming. Due to a lack of documentation of their earnings history, banks
usually do not consider SHFs as eligible for bank loans. The idea driving the partnership between
DigiFarm and FarmDrive was therefore to use alternative data which DigiFarm had been collecting.
Building on this a credit-scoring table could be compiled to be used by banks to access the
creditworthiness of the smallholder applying for a loan.>* Banks were co-operative and appreciated
the possibility to expand into the significantly de-risked smallholder market-segment. Loans were
disbursed to input suppliers directly and the loan terms construed as to match crop cycles.>?

The next step was to provide farmers with access to the food market. To this end, DigiFarm launched
DigiSoko at the end of 2018, a trading-platform for agricultural products — covering a limited amount
of cash crops. DigiSoko was set up as a two-sided platform whereby on the supply-side of the platform
there were smallholders and, on the demand-side, wholesale offtakers. While DigiFarm does not
assume transaction risks, it negotiates prices and conditions on behalf of the farmers. DigiFarm also
commits itself vis-a-vis the farmers to offtake produce at contracted prices in case industrial offtakers
do not fulfil their commitment (which may occur when market prices fall).>

Over the years, DigiFarm has continued to build partnerships such as with AgroCares, a company
specialising in soil testing and precision agriculture services based on weather information; iCow,
which was providing advice for animal diseases and other service providers for renting agricultural
machinery and solar energy-powered irrigation.>* At the end of 2020 there were ten different partners
on board offering a broad range of services and products.

4.1.4 Degree of Vertical Control and Integration

The course DigiFarm in terms of its vertical orientation has been subject to change. The platform was
originally conceived as a “pure” platform, with few vertical elements among which the field force
supporting the on-boarding of farmers and their training. Its number increased considerably following
the inception of DigiSoko, the affiliate arranging the offtake, reaching 1,500 field agents.> The field

48 GlZ/Mercy Corps AgriFin (2021) p. 33
49 CTA (2019) p. 212
50 AgriFin (2019) p. 18
51 Obviously Safaricom and M-Pesa already collected a big number of data, but there are regulatory restrictions
to use them.
52 AgriFin (2019) p. 5
53 GIZ/Mercy Corps AgriFin (2021) p. 36
54 GIZ/Mercy Corps AgriFin (2021) p. 33
55 AgriFin (2019) p. 28
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force only absorbs 48% of total costs projected for 2020/21.°® DigiFarm understood that offtake
required an adaption of the business model towards vertically controlled production and aggregation,
as was illuminated by an observer: “Firms like Digifarm must figure out how to reliably gather
commodities from small farms to be sold in bulk... The food supply chain is very inefficient. Until we
can streamline the supply chain... it is a hard nut to crack.”®” DigiFarm thus had to invest in
infrastructure required for aggregation such as warehouses and produce- and inventory tracking which
turned out to be a cost-intensive exercise.

However, there are indications that the company seeks to reduce the vertical depth it had built up,
and to return to its original more “horizontal” platform with which it started. DigiFarm seemingly
intends to rely more on farmer associations and cooperatives rather than on individual farmers as its
core user group, assuming that production of the former demands less vertical control and that the
infrastructure required for aggregation and offtake does already exist — or that offtakers take care of
it. One indicator for that intended strategic shift is that it refers to its field force as "Digital Village
Advisors’.

4.1.5 Impact

Through its pricing policy and the overall curation of the platform, DigiFarm can be deemed as a
farmer-centric platform. Accordingly, it has achieved a noteworthy impact. In their “Platforms
Blueprints Deep-Dive Report” GIZ, Mercy Corps AgriFin and Dalberg state that the income of the
farmers using the platform has risen by 30-50% on average. The increase in income spans across the
various services used and crops being grown. For example, learning and training - which 95% of all
platform users demand — usually result in a 20-40% higher income. Meanwhile, the earnings-raising-
effect of soil testing and precision tools are somewhat higher with irrigation and weather forecast
(both 50%). Lending has played a key role as it has enabled smallholders to purchase quality-seeds and
other supplies. 67,000 loans had been processed with the volume of USS$ 3.8 million credit value by
the end of 2020.%® Market linkages to offtakers have proven to have the highest impact as they have
contributed towards a 100% rise of farmers” earnings.>® Furthermore, DigiFarm is reported to
negotiate good prices for the produce of its registered farmers which are well above the ones paid by

“traditional brokers”.%°

43% of its registered farmers are women which is well above the D4Ag average of 25%.%' However, the
percentage of women-farmers among the active users of the platform is considerably lower, only 30%.
It is also noteworthy that 12% of registered farmers on the DigiFarm platform belong to the category
of youth.%?

4.1.6 Concluding Remarks

DigiFarm has successfully pursued a “big-bang” strategy of establishing itself as a classic multi-sided-
platform covering a broad spectrum of services. Careful business-planning and implementation have
paid off. The business model proved particularly successful with regard to onboarding of farmers.
Nevertheless, we recognise three main challenges DigiFarm could face in the coming years:

56 GIZ/Mercy Corps AgriFin (2021) p. 36
57 professor Jane Ambuko of the University of Nairobi’s College of Agriculture, quoted by Miriri (2020) p.3.
58 GIZ/Mercy Corps AgriFin (2021) p. 40
59 GlIZ/Mercy Corps AgriFin (2021) p. 34. As source is given: Dalberg interviews and analysis, 2020; “DVA app
design and DigiSoko UX evaluation”, 2019
80 Miriri (2020) p.4
61 CTA (2019) P. 21. According to ISF DigiFarm partnered with a women’s cooperative with a view to raise the
percentage of women among its registered farmers. ISF Advisors, RAF Learning Lab (2021) p. 46
62 GIZ/Mercy Corps AgriFin (2021) p. 40. The source did not define the category ‘youth.’
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Profitability: 1t is generally assumed that DigiFarm’s profitability is low. Low profitability is a typical
problem of broad-scale multi-sided platforms resulting from a low average value of transactions.
Digital agricultural platforms, in particular, tend to be affected as Bain points out: “Models that are
highly focused on smallholder farmers and that address a full range of value chain bottlenecks will be
less profitable than firms operating in the same value chain that are not explicitly farmer-allied”.®3
However, market observers believe that low profitability and a possible delay in reaching break-even
is not a major problem for its owner, since Safaricom collects an advance-dividend through the use of
its telephone network and of M-Pesa. It has also the chance to collect more valuable data through the
use of the platform. Safaricom is perceived as pursuing a long-term perspective with a view to binding
smallholder farmers, which is gaining ever greater economic weight, to its conglomerate.

However, according to a recent case study by AFA, profitability has been rising and break-even is
expected to be reached in 2023-24 - six years after launch of the platform in 2017.5 This is not a
surprisingly long period - given DigiFarm’s high up-front costs for IT and the costs of onboarding
farmers. However, the goal appears to be very ambitious in the light of conditions which need to be
met to reach it. The most important and difficult condition is probably to increase the proportion of
active users and to cross-sell them higher revenue generating products.®® Currently the platform has
no more than 340,000 active users (out of 1.4 Mio. registered farmers) which would need to be
brought up to 2,1 Mio —i.e., a sixfold increase of active users.®® Additionally, only 42,000 of its active
users are currently accessing multiple products across the platform —i.e., there currently is very little
amount of cross-selling. The latter is necessary to balance the revenue-mix: Products which are most
in demand such as learning or training (solicited by 95% of active users) are low- or medium profit
products - while only 23% of active users demanding more profitable products such as linkages to
offtakers.®’

Strategic direction in terms of vertical features: DigiFarm needs to establish to what degree it wishes
to maintain vertical features. As shown above under section 4.1.4, Digifarm is about to scale back
vertical elements. The impact of this, however, is subject to considerable uncertainty as to whether
the D4Ag-market is developing in the expected way and whether DigiFarm will be successful with
regard to shifting its user group in the direction of farmer-cooperatives and -communities.

Difficulty in upholding partnerships: Partnerships with well-established reputable institutions are one
of DigiFarm’s distinct features. However, reportedly there are difficulties in maintaining them.
Concerning the partnership with FarmDrive AFA notes in its recent study: “Partnership negotiations
discontinued due to a lack of financing” and with regard to AgroCares: “Partnership negotiations halted

due to a mismatch of business models (revenue sharing vs. product buying model)” .8

AFA summaries potential conflict points in partnerships as follows:

1. “Mismatch of business models — DigiFarm only enters revenue sharing agreements and tends
not to pay upfront

2. Difference in price points — DigiFarm always seeks the lowest possible price points for its
farmers

3. Decision-making — DigiFarm prefers to retain control over operational decisions within a
partnership

4. Data sharing — Data sharing policies and preferences are not always aligned

5. Priorities’ misalignment — How DigiFarm prioritises potential partnerships is sometimes not
aligned with the partner’s expectations.” °

63 Bain (2020) p. 19

64 GIZ/Mercy Corps AgriFin (2021) p. 45
85 GlIz/Mercy Corps AgriFin (2021) p. 35
86 GIZ/Mercy Corps AgriFin (2021) p. 37
67 GIZ/Mercy Corps AgriFin (2021) p. 34
68 GIZ/Mercy Corps AgriFin (2021) p.42
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The challenges in upholding partnerships are likely a consequence of a power-game between DigiFarm
and the main product- and service providers on its platform. Usually, platforms which successfully
solved the chicken-and-egg problem and have managed to muster traffic on their platforms, hold the
stronger position in negotiations with service providers. The case of DigiFarm, however, is atypical, as
its partners have already been active in the market long before DigiFarm was launched. Subsequently,
the partners might not be willing to take the weaker position assigned to them. They may also fear
their brand being obscured by Safaricom’s and DigiFarm's dominance.

4.2 FarmCrowdy

4.2.1 Business Model Development

FarmCrowdy Limited, based in Lagos, Nigeria is registered as a for-profit company. It was founded in
September 2016 by Onyeka Akumah (CEQO), a technology entrepreneur, and three partners. The
company started by launching a two-sided—platform model with smallholder farmers raising poultry
on one side and “sponsors” on the other. As is mirrored in its name, the company has described itself
as a crowd-funding platform. The supply-side of this platform is represented by middle- and upper-
income Nigerians seeking exposure to agriculture. Before accepting sponsors on the platform
FarmCrowdy runs background checks on them. In an attempt to build confidence, sponsors receive bi-
weekly updates about the farm’s progress including pictures and videos. Furthermore, sponsors are
encouraged and assisted to visit their sponsored farms to learn more about the smallholder and the
farm operations.”® On the demand-side there are smallholder farmers preselected by FarmCrowdy
based on their experience in farming, quality of farmland; size of land; documentation of ownership
and reputation. The platform functions on the basis of a mobile app. Beginning with poultry,
FarmCrowdy soon broadened the range of investment opportunities for sponsors offering a broad
variety of farms in terms of size, region and products — which also determines, how long the invested
capital is bound. During the crop-cycle, FarmCrowdy arranges for agronomic advice and all inputs
required by its registered smallholders - disbursing the sponsors’ funds for that.

The sponsoring-arrangements are backed — and de-risked - by an offtake-agreement with a buyer at a
pre-fixed price negotiated by FarmCrowdy as an agent. After repayment of the sponsors’ initial capital,
FarmCrowdy retains 20% of the profits generated from the sale of the produce, with the remaining
80% being shared between farm-sponsors and the farmers. The model with which FarmCrowdy started
is therefore categorized as an agent -combined with a two-sided platform model.

FarmCrowdy had to manage two main risks. On the production side, the smallholder farmers could fail
to produce in time. This risk has been mitigated through its field force providing smallholder farmers
with extension advice and training in state-of-the-art farm practices for different types of crops. The
other risk involves offtakers failing to fulfil their commitment. FarmCrowdy would in that case have
three options: (i) to face the loss of confidence vis-a-vis the sponsor whose contribution it cannot pay
back, (i) find a new offtaker or (iii) bear the damage on its own account.

Following a successful kick-off, the platform scaled quickly on both sides of the platform. In the first
year, 3,000 smallholder farmers were registered. This number grew to 7,000 in the second and 25,000
smallholder farmers in the third year.”* FarmCrowdy successfully cooperated with smallholder farmer
community leaders and associations which helped to build trust in the platform among smallholder
farmers and encouraged them to register.”? Feedback-loops by these representatives were
consequently used to finetune the model. Unlike many other platforms, FarmCrowdy did not have the
typical problem of having a gap between registered and actively using farmers. The company informed
that since its early stages, it had a high rate of engagement by the farmers given its positive return
expectations. This point is highlighted in a reply to the questionnaire: “We tied our farmers to our

70 Atuahene-Gima and Amuzu (2019), p. 4
"1 Techpoint Africa (2020) p.3
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contracts at the very early stages and we always worked with prevailing or expected market prices of

agricultural commodities”.”

Given the well-functioning of the platform and given the huge room for scaling there was no clear need
to adapt the model. However, in 2017 FarmCrowdy faced a major set-back caused by Avian Influenza,
a bird disease, which severely affected the stock of poultry. Management became aware that the
original platform business was not profitable enough to cover such risks and concluded the company’s
dependency on specific goods and services should be lowered. Observing that trading had become the
most profitable aspect of the business model, FarmCrowdy decided to foster trading with industrial
buyers and processors, which had made up a large part of the demand side for bulk crops. To this end
FarmCrowdy sought to aggregate crops and livestock even beyond what its registered farmers
produced. Onyeka Akumah, the CEO, explained the move towards trading as follows: "We noticed
most of the losses happen in core farming. But once you go up the [agriculture] value chain, there is
more value and more money to be made. So, we have moved up the value chain beyond just core

production and that has sustained us".”*

FarmCrowdy launched another platform as a separate entity called Farmgate Africa which connects
major processors and international buyers directly to FarmCrowdy’s local aggregation centres. The
management argued that “...the platform creates an atmosphere for greater integration of the value
chain through vertical relationships, which improves product flow thereby reducing cost,
inconveniences, and improving efficiencies through technology”.” So FarmCrowdy pivoted from an
agent-combined with a two-sided platform model (smallholder farmers/sponsors) to a merchant-
combined with a two-sided platform model. The company no longer acts as an agent, it meanwhile
acts as a merchant - as FarmCrowdy runs the aggregation centres and sells directly to industrial buyers
— bearing the transaction risks on its own account.

In 2019 Farmgate Trading & FarmCrowdy were merged; bundling what it calls its “core production” -
i.e., farm production, processing and selling activities - under the label FarmCrowdy. The crowd-
funding business in turn was moved to a new entity called CrowdyVest covering support services i.e.,
sponsoring, marketing and customer relations management.

In the same year FarmCrowdy decided to enter Nigeria’s lucrative retail food market which is
characterised by an excess of demand over supply. It did so by concluding a partnership with
Livestock247.com, an online multi-sided Livestock platform connecting the various stakeholders of the
meat production and processing value chain including the buyers and sellers. FarmCrowdy also
partnered with Best Foods Livestock Ltd, an established meat processing and trading company which
it took over in 2020. The company highlighted that “Best Foods offered an opportunity for FarmCrowdy
to strengthen and expand its service offering in livestock production, processing, and supply”’®. Today,
FarmCrowdy’s retail meat service supplies up to 50 meat markets with fresh beef and poultry across
the south-west region of Nigeria including 100 customer endpoints.”’

In April 2020, during the COVID-19 pandemic, FarmCrowdy launched FarmCrowdy Foods which it
established as a one-stop e-commerce retail platform for fresh food and groceries.

Following this considerable inception of new activities at various ends of Nigeria’s food market,
FarmCrowdy comprehensively restructured the company in autumn 2020. The move has been
described as “a full pivot to a digital agriculture platform.””® Following the example of Google which
re-organised itself under a holding called Alphabet, FarmCrowdy established Emfato Holdings to house
three different entities FarmCrowdy, CrowdyVest, and Plentywaka. CrowdyVest hosts the investment
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and savings platform meanwhile going well beyond sponsoring farmers. Plentywaka is a ride-hailing
company and FarmCrowdy, the heavy-weight among the affiliates, incorporates six different business
divisions, described below. Each of these businesses are set up as a separate unit with its own
management.”®

FC Structured Finance: As it continued to grow in size, FarmCrowdy needed a broader range of
instruments to finance smallholder farmers well beyond crowdfunding. FarmCrowdy won banks as
financing partners for the farmers. Banks were increasingly attracted to the huge agricultural market
following its digitalisation which enhanced its potential. FarmCrowdy offered the banks a set of data
on farmers applying for loans and arranged cross-guaranteeing schemes of the respective smallholder
farmer community.® Loans were bound to the purchase of inputs and to FarmCrowdy selling the
produce at a predetermined price.

FarmCrowdy Aggregation is the trading entity into which the merged Farmgate/FarmCrowdy company
was incorporated. Its keystone asset is the FarmCrowdy Trader Platform connecting the aggregation
centres with industrial buyers. The term platform could be misleading: FarmCrowdy Trader Platform
sounds as if it was a two-sided platform. However, it is just a way of decentralising FarmCrowdy’s
merchant activities. Instead of running a central trading hub, FarmCrowdy Aggregation maintains more
than hundred aggregation centres in rural areas (owned and managed by FarmCrowdy) that wholesale
customers can link to. At each centre, it has established an IT-based aggregation system (dubbed
GrainPoint) which accompanies the farmers in the crop cycle, i.e., handles input disbursements,
provides finance and insurance services and, naturally, supervises the aggregation at the centre.®!

FarmCrowdy Foods: This division covers the retail market business described above — with the retail
foods platform being its keystone.

FarmCrowdy Marketing: This division runs a “marketing-as-a-service platform” connecting small and
medium-sized enterprises (SMEs) in the food chain (needing e.g., a website or brand representation
or PR services) with agencies offering respective services.

FarmCrowdy Insurance: The platform provides access to life, health, crop & property insurance to
farmers and other low-income value chain participants.®

FarmCrowdy Tech & Data: This used to be FarmCrowdy’s internal IT-department which is now
established as a separate business unit offering respective services to outside clients in the food chain
and also to governments.

Henceforth, as a result of this reorganisation Emfato Holdings runs various platforms linking sponsors
with farmers (now managed by CrowdyVest), farmers with retail buyers and farmers with insurance
providers. Its main activity, i.e., aggregation and trading with wholesale purchasers, however, the
company carries out as a merchant.

As a group FarmCrowdy is pursuing ambitious plans:

e By the end of 2020, it had 298.000 registered farmers and plans to reach one million by 2023;%
It now operates in 14 federal states and plans to move into four more in the following year. There
are also plans to enter other African markets;

e production and trading are planned to double in volume in the following years.®*

72 Business Day (2020)
80 Response to questionnaire by Olusola Oyawale, Chief Operating Officer of FarmCrowdy, received 11t
December 2020
81 Business Elites (2020)
82 Benjamin Dada (2020)
8 Response to questionnaire by Olusola Oyawale, Chief Operating Officer of FarmCrowdy, received 11t
December 2020
84 Benjamin Dada (2020)
17



4.2.2 Solving the Chicken-and-Egg Problem

FarmCrowdy started with poultry farming and solved the chicken-and-egg problem by zigzagging
between farmers and sponsors. It quickly broadened the range of products, hence providing investors
a broader choice which allowed for more rapid scaling.®> The rapid growth of the crowd funding
business meant that FarmCrowdy had to sell ever larger volumes of agricultural products. This helped
launch its career as a trading company.

4.2.3 Partnerships

FarmCrowdy entered into new territories such as the food-retail market consequently through
partnerships with a view to testing the waters and to experimenting how best to position itself. In the
case of Best Foods LTD it decided soon after entering into the partnership to take it over.

4.2.4 Degree of Vertical Control and Integration

FarmCrowdy has always maintained strong vertical elements. Since its inception, production has been
vertically controlled; aggregation vertically managed and sold to wholesale offtakers and on retail food
markets.

4.2.5 Funding

To date, FarmCrowdy has received a total funding of USS$ 2.4 million. Donors and investors came from
a broad range of investors such as TechStars, Cox Ventures, as well as impact-oriented investors such
as Greentec Capital Partners. In addition, FarmCrowdy has received grants from GSMA’s Ecosystem
Accelerator Innovation Fund and other institutions.®® Looking at the remarkable size of FarmCrowdy
including the take-over of Best Foods, an established company, the capital-base appears quite slim.
However, reportedly a Series A-financing round is being prepared. Given the many awards
FarmCrowdy and its founders have received, the company enjoys considerable attention from the
investor community.

4.2.6 Impact

Having morphed into a major trading company, FarmCrowdy nevertheless achieved a noteworthy
impact — according to figures the company provided: &

e Within two years of registration income of farmers has grown per acre by 50% on average;
The percentage of female registered farmers over time stands at 40% which is above D4Ag-
average;®

e Creation of 500,000 new jobs — directly and indirectly - in the areas of processing, transport,
warehousing/cooling, etc.; ¥

e Generation of over $1.9 million in sponsorships;*® and USS$ 15 million in financing for 25,000
farmers in 3 years; 9! empowerment of 25,000 farmers in 14 federal Nigerian states;?
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e Aggregation centres being managed by young people (“Entrepreneurial framework for youth”).%3

4.2.7 Concluding Remarks

FarmCrowdy is a prime example of successful pivoting and flexible sizing of opportunities. The
company started with a two-sided platform model — farmers raising poultry on one side and sponsors
funding these activities on the other. This simple model bore the advantage that it could be scaled
easily. However, its mono-line revenue-base meant the business was associated with high risks. The
answer was to switch from an agent to a merchant and to drive the trading with industrial offtakers -
which now contributes no less than 85 % of total sales.** While trading has become by far the most
important source of revenue, the company is nevertheless built on a broad foundation of business
activities in Nigeria’s food market - much broader than any of the case studies brought forward in this
paper. Although this certainly has advantages in terms of limiting risks, it also carries the danger of an
over-boarding complexity. FarmCrowdy consists of a holding with three affiliates, among which
FarmCrowdy consists of six business lines and two major platforms. It requires sophisticated
management skills to operate the various business lines and to balance the interests of the various
user groups and their potential conflicts. Platforms are built on trust and any incident at one end
affects the whole holding.

4.3 AgroMall

4.3.1 Business Model Development

AgroMall Discovery and Extension Ltd. is a Nigerian Company registered as a for-profit social
enterprise. It was founded in 2017 by Adefemi Adeniyi, a former manager and “Resident Advisor” to
the International Finance Corporation (IFC) and today the CEO of the company. Co-founders were a
number of private sector investors (none of which can be classified as a strategic investor, such as a
large telecom company or a bank).

AgroMall perceives the fragmentation of farmers and the “dearth of data” on agricultural production
as a key obstacle to business development and to improving farmer’s livelihoods and — at the same
time - as a great business opportunity for itself. The founders envisaged that by employing technology
and consequent collection of data AgroMall could open opportunities for industrial offtakers, financial
service and input providers to do business with farmers.

AgroMall began its operations by systematically collecting data and profiling both farmers and farms,
using biometric credentials, soil testing and GPS mapping. Building on this, AgroMall was able to
calculate the economics of production per crop type on the varying types of land. Furthermore,
AgroMall was able to demonstrate delivery capacity for products which are in high demand in Nigeria
- the bulk crops. In these transactions, AgroMall does not take on the role of a seller, but that of an
agent managing a value chain for its clients against a fixed and a success fee. Its first clients were banks
willing to grant loans to farmers who were contracted to produce the crops and needed loans for
inputs. Accordingly, AgroMall provided the banks with data, particularly "’know-your-customer’- data,
needed for regulatory reasons as well as a predictive analysis on the farmers” ability to repay their loan
at the end of the crop cycle. Thus, the first links AgroMall successfully intermediated were the ones
between farmers and banks.

Thereafter, AgroMall established a network of agents with a view to provide farmers with state-of-the-
art farming advice. Thereupon, AgroMall established itself as an IT-technology-led value chain manager
not only for banks but also directly for industrial offtakers. As a consequence of many successful

% FarmCrowdy’s homepage: https://www.farmcrowdy.com/ no concrete numbers are given.
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transactions, additional farmers registered and more banks and offtakers solicited the services of
AgroMall. Hence, the platform scaled rapidly.

AgroMall then developed a more comprehensive data system called “AgroMall’s Digital Agricultural
Platform” (ADAP) which allows for an “even more reliable yield prediction as the basis for planning,
efficient allocation of resources, monitoring and commercial linkage of individual and aggregated
farms and farms in standalone cropping projects or in large out grower programmes”.% ADAP also
included functions to support mobile payments between user groups of the platform.

In an attempt to diversify and develop a proper revenue-mix, AgroMall expanded its business range
both horizontally and vertically. Its vertical expansion was characterised by processing activity it
embarked on; it processes rice (milling) and tomatoes (concentrate) and sells it directly to industrial
offtakers. Moreover, AgroMall developed systems for modular and mobile processing of cassava to
pellets directly at the farms. AgroMall describes this downstream expansion as a necessity arising from
infrastructure deficiencies which disrupt the flow of the processing value chain and cause food waste.
AgroMall expanded its business scope horizontally by broadening its role as a cooperation partner of
the banks beyond its support in the lending process. Its view is to serve as an agency bank for Nigerian
commercial banks in rural areas with farmers and agriculture-related SMEs as clients. Hence, the
platform company would leverage on both the data-pool it has gathered on farmer communities in
several Nigerian federal states and its field force in order to support banks gaining a larger exposure in
that sector. Given the 96 million people who live in rural areas of Nigeria®® this business is seen to bear
enormous potential.

To prepare for its role as an agency bank, AgroMall developed a data-based “integrated banking service
package” consisting of two elements. Firstly, “Transform”, a registered trademark, which is an IT-
system for the analysis of alternative data required to score farmers and agricultural SMEs for credit
ratings. The individual score influenced the chances of farmers and agriculture-related SMEs receiving
premium contracts without-growers, cheaper insurance and a lower interest on bank loans.
‘Transform” was developed with a view to foster the financial inclusion of farming communities.
Secondly, the “Agency Bank of Agricultural Transformation” (BoAT) element which stands for agent
locations being “deployed to support an intimate and linked cluster of not more than 250 farmers and
12 agricultural SMEs...”. These agent locations are designed as small platforms linking banks, farmers
and SMEs. By 2022, AgroMall intends to deploy about 3,000 BoAT-Hubs across Nigeria. Each hub is
expected to support 250 farmers and 12 agricultural SMEs.*’

AgroMall is categorized as an agent-combined with a one-sided platform model. It is a one-sided
platform as there are no direct links between farmers on one side and banks and input providers on
the other (as in case of multi-sided agricultural platforms), while the one user group, the farmers, is
interested in it becoming bigger as this would lead to more lucrative offtake contracts and a wider
range of services. AgroMall acts as an agent since it acquires contracts from banks and offtakers,
supervises the value chain, provides quality farming inputs and arranges last mile logistics against a
fee.%®

4.3.2 Solving the Chicken-and-Egg Problem

AgroMall set the platform in motion by profiling farms and farmers and using this set of data to enter
into a cooperation with banks who needed these data as a prerequisite for granting loans to farmers.
The starting point for the platform was the data on farms and farmers, which the latter willingly
provided in the expectation that this would put AgroMall in a better position to acquire bank loans and

% AgroMall’s homepage: https://theagromall.com
% According to IFAD 53% of Nigeria’s total population of 182 million live in rural areas:
https://www.ifad.org/en/web/operations/w/country/nigeria
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lucrative buyer or buyer contracts for them. As far as pricing is concerned AgroMall has remained
farmer centric as it has not received any fees from farmers. Only once AgroMall will start to serve as
an agency bank, will it charge farmers and agricultural SMEs fees for the banking services.

4.3.3 Partnerships

As AgroMall has positioned itself as an agent-combined with a one-sided platform model there are no
complementors on the platform. Instead of building partnerships explicitly, AgroMall serves as an
agent to its clients. Nonetheless, there are considerations of whether the company should allow
partners to use AgroMall’s data pool to design products to be sold exclusively on AgroMall’s platform.
That would mean it attaches an innovation-platform to its existing platform. This would imply a major
shift from vertical to horizontal structures allowing complementors to offer value adding
complementary services on the platform.

4.3.4 Degree of Vertical Control and Integration

AgroMall’s business model is built on its capability to manage and supervise the value chain in
compliance with its stated belief “that transformation requires capacity building, introduction of
deliberate and good fit governance, controls, operations process, market discovery, and consistent
monitoring and evaluation of their operations and progress.”?® The business model is thus
characterised by strong vertical structures.

The vertical control AgroMall exercises also manifests itself in how it describes its role as service agency
for the lending banks on its homepage: “We do not just stop at making money available for work, we
also help with the proper use of money as planned, after which we evaluate results to know, if the

impact and returns desired from financing activities are met” .1

4.3.5 Funding

According to information provided by the company, the current funding is still based on the first seed-
round (the amount is not disclosed) which is why it is assumed that the company is similar to its peer
group in that it has a thin capital base. However, as the CEO informed, a pre-Series A financing round
is expected to take place by the end of 2021. Moreover, it has received grants from a number of
institutions such as Mercy Corps, GSMA, Microsoft, IDA and the GIZ for the development of
“Transform’, the above-mentioned IT-program for analysing alternative data to be used by banks.

4.3.6 Impact

According to AgroMall’s responses to the questionnaire (i.e., the information is not based on an

independent assessment) the company has achieved impact in the following ways:

e Income of farmers has increased in the last two to three years by 75-100% following an increase
in yields (average) per acre of around 50%-75%;

e Over 5,000 new jobs were created in the regions that AgroMall operates in, following an extension
of the value chain (i.e., in processing, transport, warehousing/cooling, etc.);

e Engagement for youth: AgroMall created an offer for young people called AgroCola
(www.agrocola.com). It is built on existing platform instruments geared to young people. The
company brings forth that

“We need more support to drive behavioural change and interest of young people in
agriculture. We believe the profile of the average farmer in Nigeria must change from an
unlettered 45-year-old male with basic primary education to a 25-year-old (50% male and 50%
female) digital native with aspiration to go commercial using digital technology and data for
precision farming, which will further trickle down to engage subsistence farmers in both

% AgroMall’s homepage: https://theagromall.com
100 AgroMall’s homepage: https://theagromall.com
21


http://www.agrocola.com/

extension and employment models. We have conducted surveys and pilots that show the
youth are interested in earning a living through agriculture - we need to develop and fund a

path to their engagement”. 1%

4.3.7 Concluding Remarks

AgroMall’s agent-combined with a one-sided platform model is quite unique and has demonstrated a
remarkable dynamism with regard to scaling. In only three years it has won 1.7 million registered
farmers on the platform. The company endeavours to bring the number up 3.5 million by 2023.2% |t
runs a network of no less than 5,000 agents (including free-lancers) who are engaged on a project-by-
project-basis (on average half of them are active).

In terms of revenue, AgroMall currently relies on value chain management (which it prefers to call
“farm and farmer profiling and extension business”) which contributes around 80% of total revenues,
while services for banks (currently four of them) make up only approximately 7% and direct selling of
processed produce around 10%. Accordingly, the company seeks to diversify its revenue-side in an
attempt to reduce its dependency on a still small number of banks and offtakers by broadening its
service to farmers so as to include payable services. Thus, agency banking appears to be a great
opportunity for AgroMall in this respect.

According to information provided by the company, profitability has developed according to plan.
Value chain management has already broken-even, while for the other business lines, services for
banks and direct selling are expected to break even in 2-3 years.

Similar to DigiFarm, AgroMall profitability would benefit from an activation of registered farmers.
Currently, only about 20% of registered farmers actively use the full modules of agronomy and
extension up to produce aggregation and sales.!%

4.4 TwigaFoods

4.4.1 Business Model Development

Twiga Foods Ltd was founded in 2014 by Peter Njonjo, a former manager of Coca-Cola and today the
CEO of the company, and Grant Brooke, an economist. Twiga is a food platform in Kenya which sources
fresh horticultural produce from farmers and sells and delivers it with its own fleet of vehicles to
vendors in urban areas. Twiga thus started as a merchant-combined with a two-sided-platform model.

The original intention of the two founders was to export bananas. Nonetheless, “the more we looked,
the more we saw that there were loads of inefficiencies in the market... We pivoted to the opportunity
to sell locally,” the founders elaborated.'® The origin of the observed inefficiencies was to be found in
the high fragmentation of both the demand- and the supply side. There are 180,000 small food vendors
in Nairobi on the demand-side. Across the country, 90% of food is sold through small roadside stands
and other informal channels.® The supply-side, consisting of the farmers, was even more fragmented.
The farm-to-kiosk chain was also burdened with a number of layers each of them capturing a margin.
The way the produce was handled, transported and stored by the various layers also resulted in lower
quality and a 30-50% waste of perishable goods.1% All these inefficiencies led to increased costs, which
were passed on to consumers in urban centres.
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The business model was based on the idea of creating value by forming an end-to-end process from
farm-to-kiosk and a platform established to link demand and supply. Vendors were offered an above-
market-average produce in terms of freshness and quality, delivered by Twiga’s own fleet of vehicles
to their doorstep within 18 hours of ordering on the platform. Farmers, in turn, were given a
perspective of a long-lasting (albeit non-binding) offtake perspective. Farmers were promised to be
paid for their produce within 48 hours of collection. However, the most powerful marketing tool was
Twiga’s commitment made to both the supply- and the demand side “to pay farmers more and sell to
vendors for less” than actual market prices. This commitment was based on the calculation, that the
streamlining of the farm-to-kiosk process unlocks so much value that a share of it could be re-
distributed to both user groups with a view of binding them to the platform. As Grant Brooke put it in
an interview: “The “buy high, sell low philosophy’: This meant customer acquisition was not a
challenge, but our ability to execute on our promise was. Choose your battles carefully and be sure of
winning them. Know your unique selling point (USP) and use it.”%%”

Twiga’s end-to-end logistics system was underpinned by a “tech-enabled” platform which matches
supply and demand. As Twiga works with real-time demand data, both sides had a transparent picture
of current pricings shown on price boards at its aggregation centres. The technology also enabled a
digital mastering of the routing from farm to kiosk. Furthermore, the system made it possible to
accurately trace the produce back to the farm. Another important feature of the MVP was, based on
an agreement with Safaricom, an entirely cashless payment process based on M-Pesa.

The first product which was traded were bananas, as this fruit would enable Twiga to exercise its
competitive advantages. Bananas are sold primarily through little kiosks, the core user group of Twiga,
and they are quickly perishable, requiring a value saving handling process, which Twiga came to master
both with regard to cost-control and to minimizing post-harvest loss.1% Since its inception, the business
model has performed very well. Twiga quickly achieved positive unit costs and took advantage of
rapidly evolving network effects.’® It soon expanded to cover more farmers, more products, more
vendors along an increasing number of routes being served on a daily basis.

Twiga’s original business model foresaw that the value chain integrated by the company begins at the
farm gate — not before. In line with that neither a field force providing training of farmers, nor an
extension of the platform as to cover advisory, financing and input provision was envisaged — in
contrast to all other platforms profiled in this paper. Later, it was decided to extend the value chain
slightly so as to include harvesting, grading and greening of bananas in the company's own packhouses.

Following this strategic line, Twiga only broadened the scope of the business horizontally as to cover
other quickly perishable high-demand products such as tomatoes and watermelons. Thereupon,
adding on rotational crops such as potatoes and lucerne. Consequently, Twiga could offer a widened
basket to its vendors without gaps caused by the seasons. Meanwhile farmers appreciated the new
distribution channel for their rotational products. Some of these goods are purchased by Twiga via a
bidding platform which the company had established.

A big step towards horizontal expansion was Twiga’s decision to open its distribution network for
processed food products of manufacturers. This implied a lifting of Twiga’s self-restraint to only handle
fast moving horticultural products. By doing this Twiga became the most important product supplier
for many kiosks in Nairobi, while the ambition goes well beyond that: “our goal is to be their single
source of supply”*¥°. This move showed a remarkable capability to seize emerging opportunities - given
that the co-founder, Grant Brooke, had been strongly opposed to opening the distribution lines for
other partners. He once brought forth that “We are good at saying no as an organisation. Lots of people
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want to partner with us, use us to distribute their products, to build things on our platform, to photo
op with us, and so on. We are not easily distracted from our core objective of ‘selling bananas’.”*!!

The vast amount of data on its farmers and vendors that Twiga had been able to collect allowed Twiga
to bring more sophisticated products on the platform, such as financing. The first step was a working
capital line for vendors which they can use to pay for their orders. To achieve this, Twiga cooperated
with IBM which had been in the process of rolling out a new supply chain finance platform across
Africa. Grant Brooke explains the advantage for both Twiga and the vendors: “It’s simple, if the food
vendors can sell more, we can distribute more, growing both of our businesses.”**2

Twiga went on with a step in vertical direction offering financing to farmers. Supported by a number
of development institutions, including its shareholder IFC, Twiga embarked on two pilot projects. The
first was a USS 30 million project granting a loan to 300 medium-scale (>15ha) farms with limited
banking- or operating track records and/or lower levels of collateral. The main objective behind this is
to finance irrigation systems. Twiga’s main contribution to the financial feasibility of the project is to
guarantee the offtake. The first phase of the program is led by KCB Bank Kenya with IFC providing a
first-loss-buffer. The second financing project consists of a USS 3 million working capital line for
selected farmers (for sourcing seedlings) - again on the basis of a risk sharing agreement among the
above-mentioned partners.

Twiga then continued expanding horizontally. Last year (2020), the company entered into a
cooperation with Jumia Kenya, a Business-to-Customer (B2C) e-commerce platform for food. Through
this partnership it henceforth delivers not only to vendors but also to consumers —who no longer need
to go to a market or a shop during Covid-19-lockdowns. With this step Twiga shifted its platform model
from a merchant-combined with a two-sided platform model to a merchant-combined with a multi-
sided platform model comprising farmers, vendors and consumers.

Twiga’s growth strategy is projected to go well beyond Nairobi. This expansion has already begun as
the company has recently embarked on services in six Kenyan cities. It plans to enter markets in other
African countries in the coming years.

4.4.2 Solving the "Chicken-and-Egg” Problem

Twiga Foods is a vendor-centric platform. The company solved the chicken-and-egg-problem by first
registering small and medium sized vendors, establishing transport routes and, on the basis of
projected aggregate demand, fostering the registration of farmers. With regard to pricing, Twiga has
maintained a balance whereby both sides of the platform should get better prices than on traditional
marketplaces.

4.4.3 Partnerships

As described above, Twiga embarked on pilot projects that are directed towards providing loans to
vendors and farmers. Hence, selected banks are brought in as complementors on the platform since
they can offer financial services to vendors and farmers — i.e., using alternative data Twiga has
collected. In addition, Twiga maintains partnerships with insurance companies which offer vendors a
business interruption insurance to protect them from income loss in the event of hospitalisation.

4.4.4 Degree of Vertical Control and Integration

Twiga vertically controls an end-to-end value chain, from harvesting at the farm to the kiosk. In
contrast with the platform-philosophy whereby “command and demand-hierarchies” became
obsolete, 3 - Twiga has continued to rely on a high degree of vertical control. In an interview Grant
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Brooke explained: “Own your problems’ is fundamental to the Twiga business design. We do not
outsource core business functions. That would simply be too risky at this point. We do not easily trust
outsiders, consultants, brokers and contractors. In our experience they will let you down more often
than not. While it is great to have ecosystems where you can outsource 50% of your work to pre-
existing providers, | have a giant list of examples showing that this is not the case here. Hence, if you
can control it, control it.”*'* Accordingly, Twiga directly controls logistics which for them implies
ownership of the fleet of vehicles.!®™ Although, more recently the company has begun to reconsider
the requirement of ownership, albeit not the one of direct control. As the co-founder put it “We have
found as we have scaled that more options have emerged to take them (the trucks) off our balance

sheet. It is important to manage them, not necessary to own them”. 116

A further step towards vertical integration was the company's recent decision to buy a farm (Takuwa).
At its farm, Twiga recently embarked on a pilot cooperation project with Liquid Telecom, an African
telco company, to test a precision agriculture Internet-of-Things (loT) network system to improve farm
productivity.

4.4.5 Funding

Twiga succeeded in gaining trust by investors, both from the private-sector and development
institutions. Based on its funding, it could reasonably be concluded that Twiga realised or even
exceeded its business plan in terms of scaling and profitability. Since its inception in 2014, the company
has reached USS 56.1 million in total funding. The latest financing round of US$10.3 million took place
in 2020 which was one of the largest financing rounds in Africa’s VC-sector.'’” Among the investors
were Goldman Sachs, TLcom Capital, U.S. International Development Finance Corporation (DFC) and
the IFC (a shareholder since 2018). Moreover, in the last years Twiga successfully has secured grants
from Mercy Corps, Shell Foundation, USAID, the GSMA, Mastercard Foundation and others.

4.4.6 Impact

Twiga has achieved impact in the following areas:

® Income-rise of vendors. Twiga’s key user group, the vendors, benefits from a broadening of
services provided, including financing and insurance;

e Income-rise of farmers and greater reliability of sales. Farmers participating in the pilot projects
were also given the opportunity to take out a loan;

e Contribution to food security in the urban environment, where 80 % of the food produced in Kenya
is consumed;**®

e The reduction of food waste. According to the CEO, Twiga reduced typical post-harvest losses from
30% to 4%.1%°

4.4.7 Concluding Remarks

Twiga’s business model has been remarkably successful in regard to scaling. Its key parameters prove
this: 4,000 suppliers, over 100 sales routes through which 35,000 vendors have been reached and more
than 1,000 employees.'?® Observers attribute this success to the simplicity of the original business
model which was easily scalable - the end-to-end-banana-delivery value chain. Meanwhile the model

114 How we made in Africa (2018), quoting Grant Brooke

115 With the exception of trucks transporting goods from individual farms to Twiga’s packing stations.

116 How we made it in Africa (2018), quoting Grant Brooke

17 It included the conversion of a US$ 10.3 million note, an equity investment of USS$ 23.75 million of new cash
into the business and debt for USS$ 6 million.

118 Bain (2020) p. 18

119 How we made it in Africa (2021) p. 2. There is no independent verification of this claim.
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has certainly become more sophisticated, in particular since a third user group was added to the
platform - the consumers. Twiga has since turned into a Business-to-Business-to-Customer (B2B2C)-
company, which means that it has to balance conflicting interests of consumers and vendors.

It is perceived that Twiga’s relationship with the farmers is changing. Being asked how Twiga will
manage to maintain its profitability the CEO Peter Njonjo replied: “This is anchored on output in the
production of food. Besides, we transition to more commercial farms with better agronomy is how we
maintain our profitability”.}?! That means that Twiga henceforth seeks to procure only from farms
producing larger quantities with economies of scale and that it will phase-out smallholder farmers.
Reasons for this include (i) that Twiga’s procurement from smallholders reportedly is 40% more
expensive than the one from larger companies'?? and (ii) its concern to secure sufficient and reliable
supply. Therefore, Twiga’s procurement will rely on three fundamental pillars: (i) larger farms by way
of contract farming; (ii) purchase from aggregators which Twiga helps to set up with technology and
know-how; (iii) from its own farms. Observers view this strategic shift with a critical eye - as with this
step Twiga reinstalls a middleman, a layer between itself and the farmers that it once had abolished.
Twiga's justification of this move, that “it contributes to the strategic priority of food safety” 1?3, is seen
as evidence that empowerment of farmers is not a strategic priority. As Bain puts it: “Twiga’s
engagement with smallholder farmers has been a by-product of its business model, not a central pillar
of it...”1*

4.5 Tulaa

4.5.1 Business Model Development

Tulaa was founded in 2017 by Hillary Miller-Wise, the former CEO of Esoko Networks Ltd, an impact-
oriented D4Ag company. Tulaa suspended its business activity in 2020. According to several sources it
went into insolvency. 1%

Tulaa was set up explicitly as a one-sided platform with a view to provide farmers with advice and
credit to finance input packages. In late 2018, Tulaa added offtake arrangements "to close the loop’,
thus transforming the platform into a “digitally enabled end-to-end market linkage platform” i.e., a
platform offering selected services to farmers along the value chain such as advisory services, digital
payment via e-wallet and the provision of digital credit to buy a pre-designed package of inputs. The
farmers’ produce was sold by Tulaa at its own risk with last mile logistics being provided by its agents.?
Tulaa limited its product range on horticultural products —primarily potatoes, cabbage, watermelon
and onions.’?” On the basis of these features, Tulaa is classified in this paper as a merchant-combined
with a one-sided platform model. Merchant - as Tulaa brokered the produce assuming transaction risks
on its own account; while it is a one-sided platform because there were no direct linkages between
product- and service-providers and farmers since all services were vertically arranged by Tulaa. It is
also a one-side platform in the sense that farmers had an interest in seeing their numbers grow so as
to attract a broader range of product- and services providers to the platform and, obviously, wholesale
offtakers who want to buy large quantities.

Tulaa had two strong features through which it sought to bind farmers to the platform. Firstly, the
comprehensive support of farmers provided both digitally and physically by agents. In particular, Tulaa

121 Sjlicon Review (2021) p. 2, quoting Peter Njonjo

122 B3in (2020) p. 15., referring to information it received from Twiga’s management.

123 How we made it in Africa (2020)

124 Bain (2020) p. 10

125 See Pitchbook’s page on Tulaa: https://pitchbook.com/profiles/company/225735-40. The Eckenstein Geigy

Stiftung, one of its donors, reports on its homepage that Tulaa is in insolvency (https://eckenstein-geigy-
stiftung.org/en/portfolio/tulaa). The company’s homepage www.Tulaa.lo is no longer accessible.
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sent free SMS messages to farmers with tailored agronomic advice during the crop-cycle, based on
their location, the cultivated crops and types of inputs purchased. It also maintained a call-centre
staffed with agronomists to answer questions.’?® Additionally, the company's field force not only
supported the onboarding of farmers, but also advised them on what to grow, accompanied the
production process, conducted quality assessment of the produce, collected it and managed the
logistics.'?® Tulaa carried out this value chain management in a very tech-intensive way. For instance,
it used a blockchain-enabled system to track input and offtake and to support supply chain logistics.'*°

Secondly, the company provided loans to farmers - a fundamental part of the company’s value
proposition to the farmers.'®! It was clear to Tulaa that its mission to empower farmers and to improve
their livelihoods could not be realised without the granting of loans. As the paper has shown in other
cases - no loans mean no inputs, and no inputs means low yield and poor quality of produce —all ending
up in low offtake proceeds. Tulaa assumed that comprehensive support for its registered farmers and
the collection of data would de-risk the loans granted by the banks to farmer businesses. Accordingly,
Tulaa began with a small number of local commercial banks as partners. Tulaa’s field force conducted
a credit assessment using a proprietary tool based on alternative data the company had collected on
farms and farmers. The banks converted these into a credit-scoring system upon which they accessed
the creditworthiness of farmers. Thereafter, if the loan was approved, Tulaa sent an electronic voucher
to the farmer for collection of a precomposed package of inputs.’3? To reassure the banks, Tulaa
implemented a supervisory scheme for farmers reminding them of their obligations as borrowers
through customized SMS messages.

Tulaa’s business model was mainly based on three streams of revenue: (i) a margin on inputs
purchased by the farmers, (ii) a margin on the loans granted by the banks and (iii) profit margins on
the sale of the produce. Since the first two revenue streams made only modest contributions to cost
recovery, the one resulting from the latter had the greatest significance. RAF Learning observed: “With
a net margin almost nine times that of its input on credit service, Tulaa’s market access services are
expected to account for over three-quarters of its cumulative profit over the next five years.” 133

Tulaa grew quite quickly: Early 2020 it had already reached 15,000 farmers and it planned to serve
over 110,000 farmers through partnerships with more than 500 value chain partners by 2024.13*

4.5.2 Solving the Chicken-and-Egg Problem

As a merchant-combined with a one-sided platform model Tulaa did not face the challenge of having
to decide which side of the platform to get on board first. Its task rather was to convince farmers of
the advantages of registering on its platform. Having prototyped this kind of value chain integrating
platform in Kenya, Tulaa’s marketing was based on the credibility of its farmer-centric approach, its
tech-intensive value chain management promising high efficiency gains and, last not least, the
prospect of reliable and lucrative offtake guaranteed by Tulaa.

4.5.3 Partnerships

Tulaa successfully built partnerships with over 100 retailers and other service-providers. Nonetheless,
the company failed to secure partnerships with key players, the banks. The reason for this being the
misalignment of interests between the banks and Tulaa. RAF Learning refers to the regulatory
environment to account for this misalignment. In particular, the government had installed an interest-
cap which rendered a risk-adjusted pricing of loans impossible. Banks therefore feared that the

128 Bain (2020) p. 16

129 Bain (2020) p. 17

130 CTA (2019) p. 141

131 Because of Tulaa’s emphasis on loans, CGAP classified Tulaa as a fin-tech company. CGAP (2019) pp. 28-29
132 RAF Learning (2019) p. 2

133 RAF Learning (2019) p. 3

134 RAF Learning (2019) p. 2
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standard loans-to-farmer business would become less profitable, if not even loss-making. As a means
of compensation, banks sought to switch to fully vetted farmers to whom they could cross-sell other
products'®®. Since 71% of Tulaa’s registered farmers had never accessed input financing before®3¢,
there was an unequivocal mismatch. Tulaa, meanwhile, expected the banks to establish a quasi-
automatic loan-approval process based on the alternative-data-based credit assessment that it
provided. This, however, required a complete system integration through an application programming
interface (API) and comprehensive organisational preconditions which the banks were hesitant or
unwilling to install.*¥” Hence, the banks opted out of the service provision system which Tulaa had
orchestrated along the crop cycle. This caused material damage down the value chain and weakened
Tulaa’s relationship with the farmers.'*® Given the central role of loans in the business model, Tulaa
decided to grant loans on its own account. Hillary Miller-Wise, Tulaa’s CEO, noted that this decision
had certainly increased financial risks for the company, however, it enabled Tulaa “to control the

customer experience and ultimately the company’s reputation in the market” 1%

4.5.4 Degree of Vertical Control and Integration

Tulaa was designed as a one-sided platform with the company curating services for its registered
farmers in a top-down-way. Although farmers had the choice of accepting these services, they could
not modulate the tailored input packages or choose another service provider on the platform. When
the banks had dropped out, Tulaa decided to provide loans from its own account. Regarding credit,
Tulaa once again opted for a vertical solution albeit having initiated a strategic shift towards loosening
of vertical control in favour of horizontal partnerships with “best-in-class, customer-centric
services.”' It had already initiated this shift with regard to logistics and even with offtake. It looks as
if the plan was to alter the business model from a one-sided to a multi-sided platform allowing for
direct links between product- and service providers, buyers of the agricultural goods and farmers.

4.5.5 Funding

Tulaa had a seed capital round in July 2018 during which it raised USS 627,000 from impact-oriented
institutions including Global Partnerships, Beyond Capital Fund, Acumen and AHL Venture Partners.*!
The company later received some grant funding from NGOs and foundations such as the Geigy
Eckenstein Foundation with a view to support the onboarding of farmers and further development of
the IT-base. 1#

4.5.6 Impact

According to assessments of its impact in 2019 — which, according to CTA, was carried out by an
independent entity - Tulaa achieved a significant impact with regard to an increase of farmer revenues
and of yields soon after its inception.*® RAF Learning reports (regrettably without naming the source
of the data) that “the farmers using all of Tulaa’s services could see their annual net incomes increase
by over 165% from USS$ 1,044 to USS 2,803. This is roughly 50% higher than the median-income for the

135 RAF Learning (2019) p. 4
136 1 World Connected (2020) p. 1
137 CGAP (2019) p. 29
138 RAF Learning (2019) p. 4
139 CGAP (2019) p. 29
140 RAF Learning (2019) p. 4
141 1 World Connected (2020) p. 2
142 pitchbook’s page on Tulaa: https://pitchbook.com/profiles/company/225735-40. In its report on Tulaa, 1
World Connected informs that Tulaa received about USS 900,000 in equity in 2019 and raised about $600,000
in debt in 2020. However, this information could not be confirmed. 1 World Connected (2020) p. 2
143 CTA (2019) p. 56
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average Kenyan household. Over 50% of that increase was made possible by higher farm-gate prices,
lower post-harvest losses, and quality premiums.”4*

4.5.7 Concluding Remarks

Having prototyped this kind of value chain integrating platform model in Kenya, Tulaa received a lot of
attention from impact-investors, NGOs and foundations. Despite significant access to this category of
investors, Tulaa’s capital base remained small and not appropriate for the broad scope of business it
has set up. Building off a small seed capital round of USS 627,000 and some grants, Tulaa set up a
comprehensive (working-capital-intensive) physical and digital support for 15,000 farmers. However,
the loans-to-farmer business it had embarked on required significantly higher working-capital needs
to cover credit-process-related fixed overhead costs. Beyond working capital requirements, additional
capital was required to cover increased risks, in particular default-risks. Although Tulaa’s data system
certainly helped to lower the risk profile of smallholder loans, the company could inevitably not
eliminate them. Lending unavoidably requires a strong capital base which is why all other platform
companies profiled in this paper offering input-loans rely on partnerships with banks. Moreover, the
small capital base also limited the possibility to invest thereby hampering the much-needed rapid
scaling of the platform.

As is described above, Tulaa was in the process of shifting from a one-sided towards a multi-sided
platform. It would have opened up the prospect of scaling the platform quickly; a scaling which would
no longer have been held back by a high demand for working capital and also for manpower, which is
associated with a high degree of vertical control and integration. This strategic development could
have been very promising, based on the trust the company had built in the market, had the process
not been abruptly ended by the insolvency in which the company reportedly finds itself.

4.6 AgroCenta

4.6.1 Business Model Development

AgroCenta (Holdings) Limited is a Ghanaian digital agricultural platform founded in 2015 by two tech
start-up-entrepreneurs, Francis Obirikorang and Michael K. Ocansey. AgroCenta was a true greenfield
start-up with no strategic partner on board supporting it with data, clients or financial power. The
principal business idea was to aggregate production of crops from smallholder-farmers and to arrange
the offtake by industrial buyers. To this end the company developed two platforms AgroTrade and
AgroPay.

AgroTrade represented an end-to-end supply chain covering production, aggregation and offtake.
AgroCenta arranges the offtake (i.e., finds clients and negotiates the terms) against a 30%-margin of
the selling price. As the platform did not establish direct linkages between offtakers and farmers the
paper categorizes AgroTrade as an agent-combined with a one-sided-platform model. It is a one-sided
platform because users (i.e., the farmers) are interested in the growth of their numbers because this
would attract a broadened offer of product- and service providers and induce demand by large
industrial buyers for bulk crops.

The other platform, AgroPay enabled a settlement of transactions with mobile money, hence
facilitating transactions among users. AgroPay was based on a partnership with Vodafone Ghana which
also comprised transmission of advisory and other services via SMS and IVR. We categorise AgroPay as
a two-sided platform.

After the platforms were successfully brought in motion following a successful completion of an order
(see below 4.7.2.) AgroCenta invested into the standardisation and digitalisation of the production-
and aggregation process. Aggregation centres were in need of adequate infrastructure i.e., accurate

144 RAF Learning (2019) p. 3
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scales, branded and normed sacks, sack sealing machines, etc. Aggregation has been fully digitalised,
albeit in a low-tech version. CTO Michael K. Ocansey explains why:

“Being a technology company dealing with a lot of low-tech people, we developed a very low-
tech solution that is super easy to use but we soon realized (...) it still couldn’t beat pen and
paper. Internally we have a solid app we use to manage every aspect of the business. This
automation makes us move fast but our agents moved faster with pen and paper. So, pen and
paper it had to be. We moved some of their tasks solely to paper forms and found professional
data entry guys to take over the entering of data.”**

In the second quarter of 2017, AgroCenta enjoyed a real surge in registered farmers when AgroCenta
began to sell larger quantities of crops to industrial offtakers.'* To cope with the increasing demand,
AgroCenta erected aggregation and distribution centres all over the country.

AgroCenta also embarked on a horizontal expansion servicing the retail market. It found a way of
solving the last mile problem through establishing a food distribution platform called AgroMart. On
this platform retail vendors could sign-up to retailers and sell selected commodities at a fixed price
with a 30% margin. AgroMart is categorised as a two-sided platform. This move was a success since
30% of total sales were sold on retail markets and 70% to industrial buyers.'¥

Between 2018-2020 AgriTrade and AgriPay had been comprehensively revised resulting in successor
platform models which were launched in 2020 called CropChain and LendIT.

CropChain collects and analyses data very thoroughly throughout the value chain. At its core the
system consists of a digital profiling of farms that enhances data collection on the field, traceability
and on-demand logistics allowing for route optimisation.'® LendIT required a much more
comprehensive re-design of its predecessor-platform. Currently, LendIT represents a full-fledged
multi-sided platform with smallholder farmers representing the demand-side and various service-
providers namely banks, insurances and pension providers on the other side. Based on its respective
partnerships with service providers, LendIt offers the following services to smallholder farmers:

1. Input financing — based on partnerships with commercial banks bound to the purchase of certified
seeds, fertilizers and tractor services;

2. Digital payments — based on a partnership with MTN, Vodafone and PaySwitch;

3. Cropinsurance;

4. Pensions —based on a partnership with Enterprise Trustees.

Services are physically provided at so-called LendlIt Kiosks in the region where there are no banks.
“Farmers can walk to any of these kiosks, apply for input financing loans, pay pensions premiums,
perform cash in and cash out services on their mobile phones etc. which in the past did not exist at the
community levels.” 14

LendlIt enables transactions by providing the database which the service-providers need. To this end
AgroCenta concludes service agreements with each service provider company. Vis-a-vis banks it
commits itself to provide a list of creditworthy farmers; the partnering banks so gain de-risked access
to a pool of farmers as they are already assessed by AgroCenta. The company is remunerated for its
services in the form of annual subscription fees and a commission.

145 Ocansey (2017) p. 4
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Since its inception, LendIt has been using alternative credit-scoring models based on data collected by
AgroCenta. Francis Obirikorang explains:

“We have implemented a 360-degree farmer data that takes into account bio data,

digital identity focusing on financial and trade activities... With this critical and important
information, service providers can now leverage on our rich data to extend services to the
informal sector, which were largely missing a few years ago.... Financial institutions can now
provide financial services to smallholder farmers because of credit-scoring algorithm and credit
data on farmers, fertilizer companies can now manufacture customized farming inputs based
on soil data present and FMCGs are assured of responsible sourcing of commodities based on
traceability features.” **°

The two platforms are interlinked as the data coverage throughout CropChain’s end-to-end production
process constitutes a key-component of LendlIt’s database. In particular, the offtake-perspectives are
decisive for the assessment of creditworthiness.

With regard to LendIT, AgroCenta plays the platform game i.e., it does not bear any transaction or
lending risks. It just commits itself to the described service role as a farmer profiler and pre-assessor
of creditworthiness.

4.6.2 Solving the Chicken-and-Egg Problem

AgroCenta solved the chicken-and-egg-problem by securing demand first. The business was initiated
by a contract with a large industrial buyer setting a delivery time of only one month. At that time the
company had not yet secured a sufficient amount of working capital to service such a contract.
Nonetheless, with the support of a business angel the company succeeded and — based on its visible
success in this case — has been able to secure interest in the platform by other industrial buyers.*>! The
founders then turned to the supply side, the farmers, to foster their registration with the platform. To
accelerate this process, AgroCenta sought the cooperation with large farmer associations and
cooperatives rather than approaching individual smallholders. AgroCenta assumed that “it is easier to
provide services through cooperatives as these serve as a means of accountability in itself”.?
Furthermore, the company assumed that cooperatives had better access to government subsidized
fertilizers. Following this approach AgroCenta recruited agents with good contacts to respective
community leaders. These agents helped onboard farmer communities and support training of the
farmers mainly on the basis of best-practise examples in the communities. Michael K. Ocansey
described how AgroCenta managed to convince farmers that it was advantageous to join the platform:

“We render transparent that AgroCenta takes a 30%-margin on the achieved selling price of
crops. So, the interest of farmers and of AgroCenta are obviously aligned. We also pay the
farmers on the same day the produce is collected. Farmers appreciate very much that there is
no time-interval between offtake and payments. (While middlemen in the past used to pay not
before they had sold the produce.) We also pay farmers the prevailing market rate even if we
pick up the commodities from their homes or farms. Other buyers will deduct their cost of
transportation to farmers home/farm if they picked up from there.” *>3

However, according to Ocansey, the most convincing argument for registering and an active usage of

the platform was that the farmers “no longer needed to worry about offtake”. **
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4.6.3 Partnerships

AgroCenta has given partnerships great importance — in particular as far as its platform LendIT is
concerned. Lendlt is based on successfully concluded partnerships with IT-companies and mobile
money operators which helped constituting the platform, banks, insurance companies and pension
providers which serve as complementors offering their services on the platform.

4.6.4 Degree of Vertical Control and Integration

CropChain, as an agent- combined with a one-sided platform model is characterised by a considerable
amount of vertical control and supervision. The company perceives this as indispensable because any
failure to meet contractual obligations vis-a-vis industrial offtakers would imply a major backlash in
terms of trust and reputation. However, with regard to the two platforms LendIT and AgroMart the
role of AgroCenta is the one of a curator.

4.6.5 Impact

According to responses to the questionnaire — i.e., the information is not based on an independent
assessment - income of registered farmers increased per acre after 3 years by 100 to 250%. Company
representatives share: “We were hoping to have raised it already to 300% but failed because of
Covid.”*>> AgroCenta induced an increase in yield in terms of maize from 5.6 to 10 tonnes per acre. The
percentage of female registered farmers stands at 40% while “60% of loan recipients are female
farmers."?® AgroCenta also highlights what it has achieved in regard to attracting younger farmers:
“The cohort 20-45y is the strongest. 10% of registered farmers are 60plus years old”.*’

AgroCenta induced the creation of new jobs beyond farming following an extension of the value chain
(i.e., in processing, transport, warehousing/cooling, etc) either directly or by offtakers processing in
the area in which the platform operates. However, no clear figures were given: “Jobs are being
recruited in the last mile service, agents and tri-cyclers providing farmers with input and collecting
produce. At the aggregation centres the degree of purity must be checked and the grains must be filled
in 50k sacks. We have created jobs here, in particular for women. Loading boys are also responsible
for offloading the 100kg sacks from the tricycles at the aggregation centres and then loading the 50kg
sacks onto vehicles, when it is time to ship to an offtaker. We also recruit IT personnel for the
installation and maintenance of IT infrastructure in the many aggregation centres.”®

With its financing platform Lendlt AgroCenta fosters financial inclusion of farmers in rural areas. Its
target for the next 5 years is to provide more than 2 million farmers with access to financial services.

4.6.6 Funding

AgroCenta has raised a total of US$ 2.2 million in funding over four rounds.™ The most recent seed
round of US$ 790,000 which took place earlier this year (2021) was provided by impact oriented VC-
Investors such as AV Ventures and a number of international development institutions and
foundations, including Shell Foundation, the United Kingdom’s Foreign, Commonwealth and
Development Office, and the Rabo Foundation. AV Ventures sees its investment as “part of its long-
term strategy of providing innovative and catalytic capital to support growth-oriented small- and
medium-sized enterprises (SMEs) like AgroCenta that make up the “missing middle” of investment —
too large for microfinance but too small or too early-stage to attract private equity investors. These
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SMEs are often the backbone of economies and potential drivers of innovation, but too often they miss
out on financing that could enable their growth and longevity”. ¢

Cooperation with private sector grant providers has been part of AgroCenta’s funding strategy since
inception and will continue to be as Co-founder Michael K. Ocansey confirms:

“We have in the past received grants, among others by AGRA and GSMA, to foster the financial
inclusion of farmers. We are open for further blended finance operations to enhance the impact of our
operation. By principle, we do not seek state subsidies as a business, except subsidies for farmers. (For)
example, in Lendlt, we provide our farmers with government subsidized fertilizers to drive down their
loan amounts”.

4.6.7 Concluding Remarks

AgroCenta runs three different — albeit interconnected — platforms. CropChain is an agent-connected
with a one-sided platform model, while LendIT and AgroMart are classical two — and multi-sided
platforms. The platforms target different user groups while offering a clear value proposition to its
main group, the smallholder farmers. Through its CropChain platform, the company advises and trains
farmers during the crop-cycle and arranges the offtake. AgroMart offers an additional routing for
offtake. Via LendIT the company promises financial inclusion. Other important user groups are
offtakers and financial service providers whom the company offers a de-risked access to farmers in
rural areas.

With a view to reaching a critical mass the company needs to foster a rapid scaling of its platforms and
does indeed pursue an aggressive growth-plan: Currently there are 45,000 farmers registered on the
CropChain platform. The number was supposed to reach 100,000 farmers by the end of the year 2020
but failed to do so because of Covid19. The company now seeks to reach 100,000 farmers by the end
of 2021. Ocansey gives the following outlook: “We have projects lined up with development partners
which should get us to between 500,000 and 1 million farmers by the end of 2023”.%6! Quick scaling of
LendIT would be particularly beneficial for AgroCenta as that would lead to a healthier revenue-mix.
For the time being, aggregation and offtake arrangements are the dominant source of revenues
causing significant exposure of AgroCenta to related risks (such as weather risks).

A clear bottleneck for scaling is the small capital base (USS 2.2. million total funding) which limits its
possibility to invest and recruit talents. However, reportedly a Series A round is in sight.

160 AV Ventures (2021) p.2
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5 Conclusions

Drawing from economic theory on platforms, this paper proposes categories for platforms with a
greater discriminatory power than those being used in economic literature on the digitalisation of
African agriculture. The broader range of categories is required to label the distinctive differences
between platform companies. None of the platforms studied in this paper represent a text-book
platform whereby services would be limited to linkages created between user-groups. To the contrary,
the platforms all go well beyond creating linkages. As value chain integrators they all assume
responsibility with regard to the offtake of the farmers™ produce. The way they do it is crucial for the
categorisation of the platform: As a multi-sided platform, DigiFarm assists farmers in their negotiations
with purchasers - while maintaining the direct linkages between the user groups. Meanwhile,
FarmCrowdy, Tulaa'®? and Twiga Foods sell the produce on their companies” account as merchants.
Henceforth, they are categorised as a merchant-combined with a one- two- or multi-sided platform.
AgroMall and AgroCenta in turn sell the produce as agents on the behalf of the farmers. Consequently,
they are categorized here as an agent-combined with a one-sided platform.®® Whether it is a one-,
two-, or multi-sided platform depends on how many different user groups the platform has (e.g.
farmers, financial service-, and input providers).

Furthermore, this paper describes - through the lens of the economic theory on platforms - how
platform-companies have made strategic decisions:

Business model development: According to some economists, platforms change the way value is
created: No longer through vertical processes of production or of crafting services but rather in a de-
centralised way through horizontal partnerships coordinated by platforms.'®* However, all case-study
platform-companies rely on vertical features - albeit to a varying degree. There are mainly three
vertical elements companies built into their platform business models, namely a field force, logistics
and their arrangement of the offtake. With regard to the field force, this paper shows that all platform
companies (with the exception of Twiga Foods) see the necessity of a comprehensive support of
farmers through a field force, despite the significant cost factor. In addition, the studied companies
have vertically integrated logistics-services (with exception of AgroMall and DigiFarm). Concerning
offtake, all case-study-platform companies play an active role as a facilitator, agent or merchant.

Offtake is an important revenue driver for all case-study-platform-companies, notwithstanding the
way in which it is arranged. Differences exist with regard to the degree companies rely on
trading/arranging offtake. No other company relies as heavily on trading as FarmCrowdy does. The
company derives no less than 85% of its income from trading, whereas AgroCenta und AgroMall seek
to diversify. Both companies leverage their presence in the field and their comprehensive data pool on
farms and farmers by broadening their client base as to cover other sectors beyond agricultural
production and trading of crops. For example, an important client for them is the financial sector which
has discovered smallholders as a huge future customer group. AgroCenta und AgroMall both seek to
serve the financial sector as agency banks, handling a broad range of financial products for
smallholders. AgroCenta has successfully erected a multi-sided platform connecting farmers and
financial service providers called Lendlt.

The platform-companies studied deviate most significantly from what economic theory would lead us
to expect with regard to the degree of vertical control and integration. Vertical elements are the way
in which platform companies adapt to the specificities of the African agricultural market. Given the
high illiteracy rate, the use of traditional, less efficient farming methods and also the lack of financial
literacy in many African countries, platform companies have to empower smallholder farmers firsti.e.,
provide training, arrange credit for inputs, provide access to inputs. With a view to meeting contractual

162 Tylaa until the insolvency, into which it reportedly went in 2020.
163 Some of the companies run different platforms which belong to different categories — such as FarmCrowdy
and AgroCenta. The Categorisation here refers to the main business of the case-study-company.
164 For example: Choudary et al. (2015) p. 19
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offtake arrangements, value chain management is required to ensure delivery of the produce in time
and in agreed quality. This raises the question which market situation in certain African countries or
regions prevails, once a large number of smallholders become empowered. A business model with
strong vertical features may than no longer be in line with the market. Instead, a lighter platform
model, built on horizontal partnerships with service providers, requiring less working-capital and
manpower is likely to be more market consistent. In such a scenario platform companies face
additional competition: Empowered farmers working in groups or in a cooperative-like structure are
likely to be offered offtake-contracts directly - circumventing all types of existing platforms.16

Partnerships: The more platform models incorporate vertical elements, the less they rely on
partnerships — as a horizontal way of creating value. DigiFarm which comes closest to a “pure” platform
among the case study companies, accordingly is highly dependent on well-functioning partnerships.
As shown in section 3.3.4, economic theory highlights the difficulties in building partnerships since it
involves a delicate balance of give-and-takes. Confirming this, DigiFarm reportedly has had difficulties
in forming and maintaining some of its partnerships. With regard to partnerships with banks the
picture is mixed: In case of Lendlt, AgroCenta’s financial service platform, partnerships seem to work
well, while Tulaa failed to come to terms with the banks. It seems that these differences are due to
regional circumstances — concerning the regulatory environment and, in particular, the competition
among banks and their commercial interest to win the farmer segment as a customer base. Actually,
it could be expected that digital agricultural platforms maintain a strong position in partnerships with
banks because of the data they bring in, without which no financial services can be provided.

The studied platforms also differ in terms of how they solve the chicken and egg-problem, namely the
strategic decision which user-group to attract first on the platform — and how. FarmCrowdy, Twiga,
AgroCenta have taken a zig-zag approach i.e., they close transactions in the beginning one-by-one,
keeping working capital expenditure low. DigiFarm, Tulaa and AgroMall, on the other hand, first on-
boarded farmers and collected data on a larger scale allowing them to demonstrate delivery capacity
vis-a-vis industrial buyers interested in bulk crops and also vis-a-vis banks. With this approach, it
naturally takes longer until the first capital reflows occur — and thus, more working capital is required.

Funding: The working paper also showed that most platform companies are very thinly capitalised
which limits their resilience and their possibility to invest. FarmCrowdy, AgroCenta and Tulaa
established their comprehensive operations with a small single-digit million USD funding while Twiga
only recently received another USS 26 million, with the support of IFC and DCF, bringing its total
funding up to USS 56 million. This difference with regard to the equity position between Twiga and the
other case-study-companies is remarkable. It confirms the observation that International Finance
Institutions — with regard to their direct venture-capital investments - tend to focus on the more
advanced companies in Africa to the detriment of innovative, truly early-stage companies. As GSMA
aptly laments:

“Over the last two decades, the role of Development Finance Institutions (DFls) has changed.
Previously tasked with building capability, demonstrating success and crowding in other
investors, DFIs now avoid early-stage ventures and play a similar role as venture capital or
private equity firms. All three prefer to invest big ticket sizes from Series A onward in ventures
with a track record of profitability. Rather than crowding in private sector investment in
pioneering sectors, DFIs now require private investors to provide pioneering finance before
investing in de-risked ventures. Given their transaction sizes and the transaction costs involved,
DFlIs generally focus on big-ticket investments in agriculture. Nigerian agritech does not offer
large commercial opportunities that would justify DFI investment. “1%®

165 Such direct contacting does already take place in an ever-increasing amount. To secure reliable delivery,
offtakers might seek the support from service companies offering data-based value chain management like the
Kenyan company E-Prod.
166 GSMA (2020b) p. 28
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Against this backdrop, the commitment and willingness to accept risks of many NGOs, foundations,
and impact investors working to fill the gap is laudable.

In the course of analysing the case-study-platform companies, the paper also gained insights into the
impact they have achieved (although this is not the central issue of this working paper). The responses
to this research’s questionnaire and all publicly available reports and data confirm the positive impact
of platforms with regard to yield and income rise of farmers, financial security through insurances;
pension schemes and job creation through the prolongation of value chains in the areas in which
platform companies operate. However, independent and more comprehensive empirical research is
required to determine the differential impact of platforms. Some platforms profiled in the case studies
undertake a noteworthy effort to address the problem of an over-aged farmer community by targeting
young people and trying to introduce them to the profession of farmer. To that purpose, they wish to
influence the image of farmers, considering “agriculture as a business instead of just a means to
survival”®’, and forging the notion of “agripreneur”.X®® Furthermore, in order to render the profession
more attractive for young people, AgroMall implemented a sub-platform (AgroCola) exclusively for
young stakeholders in the agricultural ecosystem.

For the sake of completeness, one aspect should be mentioned with regard to which platforms have
not yet made much progress - long-term finance for farmers, or “the main agricultural financing gap”
as per GSMA.'®° While platforms have been successful in arranging short term finance i.e., loans bound
to purchases of inputs, they do not provide long term financial services which would enable farmers
to buy capital goods.

What could governments, DFls, NGOs, foundations, impact investors do to support platform
companies, so they achieve an even greater impact i.e., more jobs, in particular for youth and women
and bringing more subsistence-farmers in remote areas into the formal economy? The responses of
the platform companies in the questionnaire all steered in the same direction: These institutions
should support platform companies with regard to the training and onboarding of farmers in remote
areas. Grants or blended finance are proposed as the most suitable financing instruments to promote
this. In the interviews, the need for a more broadly rolled out infrastructure was further emphasised
both in terms of connectivity and a physical infrastructure. Under-investment in infrastructure in
remote areas deepens the regional inequalities also in terms of access to D4Ag-services.

Data stewardship is another concern which the platforms companies, governments and international
institutions should bear in mind. Platforms are collecting a vast amount of data. The data pool is the
core asset on which platform companies base their offerings to the various user groups. As Francis
Obirikorang informs AgroCenta’s stakeholders on LinkedIn: “We have implemented a 360-degree
farmer data that takes into account bio data, digital identity focusing on financial and trade activities
even to indirect beneficiaries.”'’° There is no reason for us to raise doubt concerning AgroCenta’s
willingness and capability to exercise an appropriate data stewardship. The above quote serves as
illustration of the focus of the sector on analysing and utilising data, which does raise questions about
data ownership and regulatory frameworks.’*

Education was also mentioned in interviews as an area where above-mentioned institutions could
provide support. IT-savvy personnel able to operate digital processes is scarce and expensive to hire.
Therefore, respective human capacity building is fundamental to foster the digitalisation of the
agricultural sector. Investments in education would simultaneously stimulate employment of young
people in rural environments.’?

167 Response to questionnaire by Michael K. Ocansey, CTO, received 18" January 2021
168 CTA (2019) p. 10
169 GSMA (2020a) p. 18; the issue is comprehensively laid out in Baumdiller et al. (2020) section 7.2.1. pp. 138-
144,
170 Obirikorang, entry in LinkedIn: https://www.linkedin.com/in/swapchief/detail/recent-activity.
171 Baumiiller et al. (2020) p.98
172 See also Baumiiller and Kah (2020), p. 6
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In summary, the rapid growth of digital agricultural platforms in terms of registered farmers reflects
that they do appear to meet a demand: Farmers opt in for receiving advise on modern farming
techniques, to gain access to financing and inputs and to secure sales of their products — all from one
source. Subject to further research both with regard to theory development and empirical research on
platforms (in particular with regard to the impact they have achieved), the paper concludes that there
is a public interest that platforms continue to grow and speed up the onboarding of farmers,
particularly in remote areas. However, the benefits of platforms should not lead economists,
entrepreneurs, investors, development institutions and governments to underestimate the difficulties
of building a platform (in a spirit which Cusumano et al. dubbed "platformania").}”® The paper has
shown the tricky strategic decisions that need to be made in the course of launching digital agricultural
platforms in SSA, especially with regard to building vertical structures into the business models which
are required as long as the described features of the market exist. Securing sufficient capital is another
ongoing challenge that platforms face - as this study has also shown.

173 Cusumano et al. 2019 p.12
37



6 References

Abdelkafi, N, Raasch, C., Roth, A. and Srinivasan, R. (2019). Multi-sided Platforms; Springer Link.
Electronic Markets, pp. 553-559. Available at https://doi.org/10.1007/s12525-019-00385-4.
(Accessed January 2021).

AgriFin (2019). Mercy Corps’ AgriFin Accelerate Program. DigiFarm: A Digital Platform For Farmers:
Case Study. Available at: https://mercycorpsagrifin.org/wp-content/uploads/2019/05/DigiFarm-
Platform-Case_Final_.pdf. (Accessed January 2021).

AgroMall’s homepage: https://theagromall.com. (Accessed January 2021).

allAfrica (2019). Africa: Kenyan B2B Digital Food Distributor Twiga Foods Raises U.5.523.75 Million
and Will Expand Into Francophone Africa Next Year. Available at
https://allafrica.com/stories/201911190645.html. (Accessed January 2021).

Atuahene-Gima, K. and Amuzu, J. (2019). FarmCrowdy: digital business model innovation for farming
in Nigeria, in: Emerald Emerging Markets Case Studies, 9(2):1-22.

AV Ventures (2021). AV Ventures Invests in AgroCenta, Supporting Digital and Financial Inclusion of
Ghanaian Smallholder Farmers. Available at: https://www.acdivoca.org/2021/02/av-ventures-
invests-in-agrocenta-supporting-digital-and-financial-inclusion-of-ghanaian-smallholder-farmers/.
(Accessed January 2021).

Bain & Company (2020): Report Dodla Dairy, Twiga Foods and Babban Gona: Three Model Farmer-
Allied Intermediaries. https://www.bain.com/insights/dodla-dairy-twiga-foods-and-babban-gona-
three-model-farmer-allied-intermediaries. (Accessed January 2021).

Baumdiiller H., von Braun J., Admassie A., Badiane O., Baraké E., Bérner J., Bozic I., Chichaibelu B.,
Collins J., Daum T., Gatiso T., Gerber N., Getahun T., Glatzel K., Hendriks S., Kirui O., Kornher L.,
Kubik Z., Lideling E., Mirzabaev A., Ndiaye P.G., Sakketa T., Shah M., Tadesse G. and Walakira, J.
(2020) Von den Potenzialen zur Realitdt: Wie die afrikanische Lebensmittelproduktion gesteigert
werden kann. Bonn and Kigali: Center for Development Research (ZEF), University of Bonn and
AKADEMIYA2063.

Baumdiller, H. and Kah, M.M.0. (2019). Going Digital: Harnessing the Power of Emerging
Technologies For the Transformation of Southern African Agriculture, in: Transforming Agriculture
in Southern Africa: Constraints, Technologies, Policies and Processes, Ed. R.A. Sikora, E.R. Terry,
P.L.G. Vlek and J. Chitja, London 2020, pp. 179-188.

Benjamin Dada (2020). FarmCrowdy unveils six business units, including FarmCrowdy Foods and
Trader. Available at: https://www.benjamindada.com/farmcrowdy-anniversary-launches-
ecommerce-trading-platform/. (Accessed January 2021).

Brokaw, L. (2014). How to Win with a Multisided Platform Business Model, MIT Sloan Management
Review. Available at: https://sloanreview.mit.edu/article/how-to-win-with-a-multisided-platform-
business-model. (Accessed January 2021).

Business Day (2020). FarmCrowdy launches six new business divisions as it marks its 4th Anniversary.
Available at: https://businessday.ng/agriculture/article/farmcrowdy-launches-6-new-business-
divisions-as-it-marks-4th-anniversary. (Accessed January 2021).

Business Elites (2020). FarmCrowdy Celebrates Four Years, Launches New Agro E-commerce
Platform. Available at https://businesselitesafrica.com/2020/11/16/farmcrowdy-celebrates-four-
years-launches-e-commerce-agro-platform. (Accessed January 2021).

CGAP (2019). Fintechs and Financial Inclusion, Lessons Learned. Available at:
https://www.cgap.org/sites/default/files/publications/2019 05 Case_Study_ Fintech_and_Financ
ial_Inclusion.pdf (Accessed January 2021).

Choudary, S.P., Parker, G.G. and Van Alstyne, M. (2015). Platform scale: How an emerging business
model helps start-ups build large empires with minimum investment. Platform Thinking Labs.
Kindle Version.

38


https://allafrica.com/stories/201911190645.html
https://www.acdivoca.org/2021/02/av-ventures-invests-in-agrocenta-supporting-digital-and-financial-inclusion-of-ghanaian-smallholder-farmers/
https://www.acdivoca.org/2021/02/av-ventures-invests-in-agrocenta-supporting-digital-and-financial-inclusion-of-ghanaian-smallholder-farmers/
https://sloanreview.mit.edu/article/how-to-win-with-a-multisided-platform-business-model/#article-authors
https://sloanreview.mit.edu/article/how-to-win-with-a-multisided-platform-business-model
https://sloanreview.mit.edu/article/how-to-win-with-a-multisided-platform-business-model
https://businessday.ng/agriculture/article/farmcrowdy-launches-6-new-business-divisions-as-it-marks-4th-anniversary
https://businessday.ng/agriculture/article/farmcrowdy-launches-6-new-business-divisions-as-it-marks-4th-anniversary
https://businesselitesafrica.com/2020/11/16/farmcrowdy-celebrates-four-years-launches-e-commerce-agro-platform
https://businesselitesafrica.com/2020/11/16/farmcrowdy-celebrates-four-years-launches-e-commerce-agro-platform

Corporate Finance Institute. Page on Transaction Costs. Available at:
https://corporatefinanceinstitute.com/resources/knowledge/economics/transaction-costs.

(Accessed January 2021).

Crunchbase, page on AgroCenta: https://www.crunchbase.com/organization/agrocenta (Accessed
January 2021).

Crunchbase, page on FarmCrowdy: https://www.crunchbase.com/organization/farmcrowdy.
(Accessed January 2021).

Cusumano, M.A., Gawer, A. and Yoffie, D.B. (2019). The business of platforms: Strategy in the age of
digital competition, innovation, and power. New York: Harper Business.

CTA (2019). Technical Centre for Agricultural and Rural Cooperation: The Digitalisation of African
Agriculture Report 2018-2019. Available at: https://www.cta.int/en/digitalisation-agriculture-
africa. (Accessed November 2020).

Digest Africa (2021). Twiga Foods. Available at https://digestafrica.com/companies/twiga-foods
(Accessed January 2021).

Disrupt Africa (2020). Nigerian agri-tech start-up FarmCrowdy moves into e-commerce with Foods
platform. Available at: https://disrupt-africa.com/2020/04/30/nigerian-agri-tech-startup-
farmcrowdy-moves-into-e-commerce-with-foods-platform. (Accessed January 2021).

FarmCrowdy’s homepage: https://www.farmcrowdy.com. (Accessed January 2021).

FarmCrowdy (2019). Empowering Farmers with Technology. pp 1-20. Available at FarmCrowdy’s
homepage: https://www.farmcrowdy.com. (Accessed November 2020).

GlZ/Mercy Corps AgriFin (2021). GIZ, Mercy Corps AgriFin and Dalberg (2021) Digital Agriculture
Platforms Blueprints Deep-Dive Report, January 2021. Available at:
https://www.mercycorpsagrifin.org/2021/01/28/introducing-the-digital-agriculture-platform-
blueprint-series-with-giz-dalberg. (Accessed January 2021).

GSMA (2020a). Digital Agriculture Maps, State of the Sector in Low and Middle-Income Countries,
London 2020. Available at: https://www.gsma.com/r/wp-content/uploads/2020/10/GSMA-
Agritech-Digital-Agriculture-Maps-2020-1.pdf. (Accessed January 2021).

GSMA (2020b). AgriTech in Nigeria. Investment Opportunities and Challenges. Available at:
https://www.gsma.com/mobilefordevelopment/wpcontent/uploads/2020/04/AgriTech_in_Nigeri
a_Investment_Opportunities_and_Challenges1.pdf. (Accessed January 2021).

Hagiu, A. (2014). Strategic Decisions for Multisided Platforms, MIT Sloan Management Review.
55(2):71-80.

Hein, A, Schreieck, M., Wiesche, M., Bhm, M. and Krcmar, H. (2019). The emergence of native multi-
sided platforms and their influence on incumbents, Research Paper, Springer Link. Electronic
Markets 2019, pp 631-647. Available at: https://link.springer.com/article/10.1007/s12525-019-
00350-1. (Accessed in December 2020).

How we made it in Africa (2021). Kenya's Peter Njonjo left his corporate job to build a company that
connects farmers with small shopkeepers. Available at:
https://www.howwemadeitinafrica.com/kenyas-peter-njonjo-left-his-corporate-job-to-build-a-
company-that-connects-farmers-with-small-shopkeepers/85346/. (Accessed February 2021).

How we made it in Africa (2020). IFC: Three promising investment opportunities in Kenya. Available
at: https://www.howwemadeitinafrica.com/ifc-three-promising-investment-opportunities-in-
kenya/64029/ (Accessed January 2021).

How we made it in Africa (2018). "We sell bananas’: Twiga Foods CEO on building a market-relevant
business in Kenya. Available at: https://www.howwemadeitinafrica.com/twiga-foods-ceo-is-
hopeful-about-emerging-companies-entering-the-world-of-venture-backed-startups/61922/
(Accessed January 2021).

39


https://digestafrica.com/companies/twiga-foods
https://disrupt-africa.com/2020/04/30/nigerian-agri-tech-startup-farmcrowdy-moves-into-e-commerce-with-foods-platform
https://disrupt-africa.com/2020/04/30/nigerian-agri-tech-startup-farmcrowdy-moves-into-e-commerce-with-foods-platform

IBM (2018). IBM and Twiga Foods Introduce Blockchain-Based Microfinancing for Food Kiosk Owners
in Kenya. Available at: https://www.ibm.com/blogs/research/2018/04/ibm-twiga-foods/.
(Accessed January 2021).

IFAD: https://www.ifad.org/en/web/operations/w/country/nigeria (Accessed May 2021)

ISF Advisors, RAF Learning Lab (2021). Agricultural “Platforms” in Digital Era: Defining the landscape.
Available at: https://www.raflearning.org/post/agricultural-%E2%80%9Cplatforms%E2%80%9D-
digital-era-defining-the-landscape. (Accessed March 2021).

Krishnan, A., Banga, K. and Feyertag, J. (2020). Platforms in Agricultural Value Chains/Emergence of
New Business Models; published by Supporting Economic Transformation (SET). Available at:
https://set.odi.org/wp-content/uploads/2020/07/Platforms-in-agricultural-value-chains-Business-
Models.pdf 57. (Accessed January 2021).

Miriri, D. (2020). “Credit from Safaricom's farming app sows seeds of change in Kenya”, in: Reuters,
June 15 2020. Available at https://www.reuters.com/article/kenya-safaricom-agriculture-
idUSLBN2DH3EW. (Accessed January 2021).

Obirikorang, F. Entry in LinkedIn: https://www.linkedin.com/in/swapchief/detail/recent-activity/.
(Accessed February 2021).

Ocansey, M.K. (2017). A technology company that ventured into agriculture — learning on the job.
Available at: https://medium.com/agrotales/a-technology-company-that-ventured-into-
agriculture-learning-on-the-job-5032443c08c. (Accessed January 2021).

Parker, G., Van Alstyne, M. and Choudary, S. (2016). Platform Revolution: How Networked Markets
Are Transforming the Economy and How to Make Them Work for You. Norton & Company. New
York, London, (Kindle-Version).

Pitchbook, page on FarmCrowdy: https://pitchbook.com/profiles/company/221810-95. (Accessed
January 2021).

Pitchbook, page on Tulaa: https://pitchbook.com/profiles/company/225735-40. (Accessed January
2021).

RAF Learning (2019). Understanding ag fintech’s' business models: Tulaa service delivery model case
study . Available at: https://www.raflearning.org/post/understanding-ag-fintechs-business-
models-tulaa-case-study. (Accessed January 2021).

Rochet, J.C. and Tirole, J. (2003). Platform Competition in Two-Sided Markets. Journal of the
European Economic Association. 1:990-1029.

Rochet, J.C. and Tirole, J. (2005). Two-Sided Markets: A Progress Report (2005) Available at:
https://www.tse-fr.eu/sites/default/files/medias/doc/by/rochet/rochet_tirole.pdf. (Accessed
January 2021).

Rysman, M. (2009). The Economics of Two-Sided Markets. Journal of Economic Perspectives.
23(3):125-143.

Sanchez-Cartas, J.M. and Leon, G. (2019). Multi-sided Platforms and Markets: A Literature Review.
Available at: https://www.researchgate.net/publication/325225786. (Accessed May 2021).

Silicon Review (2021). An Interview with Peter Njonjo, Twiga Foods Limited CEO: ‘We Use Technology
to Aggregate Retail Demand Through OurB2B E-Commerce Platform and Help Organize a More
Efficient Supply Chain to Mainly Lower the Cost of Food’. Available at:
https://thesiliconreview.com/magazine/profile/twiga-foods-limited-best-food-chain-supply-
management-company. (Accessed February 2021).

Silverthorne, S. (2006). New Research Explores Multi-Sided Markets. Harvard Business School
Working Knowledge 2006. Available at: https://hbswk.hbs.edu/item/new-research-explores-
multi-sided-markets. (Accessed May 2021).

Techcabal (2020). FarmCrowdy acquires Best Foods as it formally enters the meat market. Available
at: https://techcabal.com/2020/02/05/farmcrowdy-acquires-best-foods-as-it-formally-enters-in-
the-meat-market. (Accessed January 2021).

40


https://www.ibm.com/blogs/research/2018/04/ibm-twiga-foods/
https://set.odi.org/wp-content/uploads/2020/07/Platforms-in-agricultural-value-chains-Business-Models.pdf%2057
https://set.odi.org/wp-content/uploads/2020/07/Platforms-in-agricultural-value-chains-Business-Models.pdf%2057
https://www.reuters.com/article/kenya-safaricom-agriculture-idUSL8N2DH3EW
https://www.reuters.com/article/kenya-safaricom-agriculture-idUSL8N2DH3EW
https://medium.com/agrotales/a-technology-company-that-ventured-into-agriculture-learning-on-the-job-5032443c08c
https://medium.com/agrotales/a-technology-company-that-ventured-into-agriculture-learning-on-the-job-5032443c08c
https://www.tse-fr.eu/sites/default/files/medias/doc/by/rochet/rochet_tirole.pdf
https://www.researchgate.net/publication/325225786
https://techcabal.com/2020/02/05/farmcrowdy-acquires-best-foods-as-it-formally-enters-in-the-meat-market
https://techcabal.com/2020/02/05/farmcrowdy-acquires-best-foods-as-it-formally-enters-in-the-meat-market

Techpoint Africa (2020). Inside the agritech conglomerate FarmCrowdy is building. Available at:
https://techpoint.africa/2020/11/30/inside-agritech-conglomerate-farmcrowdy-building/.
(Accessed January 2021).

The Guardian (2020). The Guardian (Nigeria) Features: FarmCrowdy launches e-Commerce, trader
platforms to mark 4th anniversary. Available at: https://guardian.ng/features/farmcrowdy-
launches-e-commerce-trader-platforms-to-mark-4th-anniversary/. (Accessed January 2021).

The Supply Chain Lab (2020). Twiga Foods — solving Africa’s fragmented agriculture markets
with technology. Available at: https://thesupplychainlab.blog/2019/11/11/twiga-foods-solving-
africas-fragmented-agriculture-markets-with-technology/. (Accessed January 2021).

Twiga Foods’s homepage: https://twiga.com.

WEFP Innovation Accelerator (2020). The Internet of Things for Smallholder Farmers. Available at:
https://wfpinnovation.medium.com/hello-tractor-innovating-in-the-agri-sharing-economy-
85b9de3e8688. (Accessed May 2021).

1 World Connected (2020). Tulaa. Available at:

https://1worldconnected.org/project/africa_financialinclusion_tulaakenya/. (Accessed December
2020).

41


https://techpoint.africa/2020/11/30/inside-agritech-conglomerate-farmcrowdy-building/
https://guardian.ng/features/farmcrowdy-launches-e-commerce-trader-platforms-to-mark-4th-anniversary/
https://guardian.ng/features/farmcrowdy-launches-e-commerce-trader-platforms-to-mark-4th-anniversary/
https://thesupplychainlab.blog/2019/11/11/twiga-foods-solving-africas-fragmented-agriculture-markets-with-technology/
https://thesupplychainlab.blog/2019/11/11/twiga-foods-solving-africas-fragmented-agriculture-markets-with-technology/
https://wfpinnovation.medium.com/hello-tractor-innovating-in-the-agri-sharing-economy-85b9de3e8688
https://wfpinnovation.medium.com/hello-tractor-innovating-in-the-agri-sharing-economy-85b9de3e8688
https://1worldconnected.org/project/africa_financialinclusion_tulaakenya/

W

10.
11.

12,
13.

14.

15.

16.

17.

18.

19.

20.
21.

22,

23.

24,
25.

26.

27.

28.

ZEF Working Paper Series, ISSN 1864-6638
Center for Development Research, University of Bonn
Editors: Christian Borgemeister, Joachim von Braun, Manfred Denich, Till Stellmacher and Eva Youkhana

Evers, Hans-Dieter and Solvay Gerke (2005). Closing the Digital Divide: Southeast Asia’s Path Towards a
Knowledge Society.
Bhuiyan, Shajahan and Hans-Dieter Evers (2005). Social Capital and Sustainable Development: Theories and
Concepts.
Schetter, Conrad (2005). Ethnicity and the Political Reconstruction of Afghanistan.
Kassahun, Samson (2005). Social Capital and Community Efficacy. In Poor Localities of Addis Ababa Ethiopia.
Fuest, Veronika (2005). Policies, Practices and Outcomes of Demand-oriented Community Water Supply in
Ghana: The National Community Water and Sanitation Programme 1994 — 2004.
Menkhoff, Thomas and Hans-Dieter Evers (2005). Strategic Groups in a Knowledge Society: Knowledge Elites
as Drivers of Biotechnology Development in Singapore.
Mollinga, Peter P. (2005). The Water Resources Policy Process in India: Centralisation, Polarisation and New
Demands on Governance.
Evers, Hans-Dieter (2005). Wissen ist Macht: Experten als Strategische Gruppe.

8.a Evers, Hans-Dieter and Solvay Gerke (2005). Knowledge is Power: Experts as Strategic Group.
Fuest, Veronika (2005). Partnerschaft, Patronage oder Paternalismus? Eine empirische Analyse der Praxis
universitarer Forschungskooperation mit Entwicklungslandern.
Laube, Wolfram (2005). Promise and Perils of Water Reform: Perspectives from Northern Ghana.
Mollinga, Peter P. (2004). Sleeping with the Enemy: Dichotomies and Polarisation in Indian Policy Debates on
the Environmental and Social Effects of Irrigation.
Wall, Caleb (2006). Knowledge for Development: Local and External Knowledge in Development Research.
Laube, Wolfram and Eva Youkhana (2006). Cultural, Socio-Economic and Political Con-straints for Virtual Water
Trade: Perspectives from the Volta Basin, West Africa.
Hornidge, Anna-Katharina (2006). Singapore: The Knowledge-Hub in the Straits of Malacca.
Evers, Hans-Dieter and Caleb Wall (2006). Knowledge Loss: Managing Local Knowledge in Rural Uzbekistan.
Youkhana, Eva; Lautze, J. and B. Barry (2006). Changing Interfaces in Volta Basin Water Management:
Customary, National and Transboundary.
Evers, Hans-Dieter and Solvay Gerke (2006). The Strategic Importance of the Straits of Malacca for World Trade
and Regional Development.
Hornidge, Anna-Katharina (2006). Defining Knowledge in Germany and Singapore: Do the Country-Specific
Definitions of Knowledge Converge?
Mollinga, Peter M. (2007). Water Policy — Water Politics: Social Engineering and Strategic Action in Water
Sector Reform.
Evers, Hans-Dieter and Anna-Katharina Hornidge (2007). Knowledge Hubs Along the Straits of Malacca.
Sultana, Nayeem (2007). Trans-National Identities, Modes of Networking and Integration in a Multi-Cultural
Society. A Study of Migrant Bangladeshis in Peninsular Malaysia.
Yalcin, Resul and Peter M. Mollinga (2007). Institutional Transformation in Uzbekistan’s Agricultural and Water
Resources Administration: The Creation of a New Bureaucracy.
Menkhoff, T.; Loh, P. H. M.; Chua, S. B.; Evers, H.-D. and Chay Yue Wah (2007). Riau Vegetables for Singapore
Consumers: A Collaborative Knowledge-Transfer Project Across the Straits of Malacca.
Evers, Hans-Dieter and Solvay Gerke (2007). Social and Cultural Dimensions of Market Expansion.
Obeng, G.Y.; Evers, H.-D.; Akuffo, F. O., Braimah, |. and A. Brew-Hammond (2007). Solar PV Rural Electrification
and Energy-Poverty Assessment in Ghana: A Principal Component Analysis.
Eguavoen, Irit; E. Youkhana (2008). Small Towns Face Big Challenge. The Management of Piped Systems after
the Water Sector Reform in Ghana.
Evers, Hans-Dieter (2008). Knowledge Hubs and Knowledge Clusters: Designing a Knowledge Architecture for
Development
Ampomah, Ben Y.; Adjei, B. and E. Youkhana (2008). The Transboundary Water Resources Management
Regime of the Volta Basin.



29.
30.
31.
32.
33.

34.
35.

36.
37.
38.
39.

40.

41.
42,

43,

44,

45,

46.

47.

48.

49,

50.

51.

52.
53.

54.

55.

56.

57.

58.

Saravanan.V.S.; McDonald, Geoffrey T. and Peter P. Mollinga (2008). Critical Review of Integrated Water
Resources Management: Moving Beyond Polarised Discourse.

Laube, Wolfram; Awo, Martha and Benjamin Schraven (2008). Erratic Rains and Erratic Markets: Environmental
change, economic globalisation and the expansion of shallow groundwater irrigation in West Africa.

Mollinga, Peter P. (2008). For a Political Sociology of Water Resources Management.

Hauck, Jennifer; Youkhana, Eva (2008). Histories of water and fisheries management in Northern Ghana.
Mollinga, Peter P. (2008). The Rational Organisation of Dissent. Boundary concepts, boundary objects and
boundary settings in the interdisciplinary study of natural resources management.

Evers, Hans-Dieter; Gerke, Solvay (2009). Strategic Group Analysis.

Evers, Hans-Dieter; Benedikter, Simon (2009). Strategic Group Formation in the Mekong Delta - The
Development of a Modern Hydraulic Society.

Obeng, George Yaw; Evers, Hans-Dieter (2009). Solar PV Rural Electrification and Energy-Poverty: A Review
and Conceptual Framework With Reference to Ghana.

Scholtes, Fabian (2009). Analysing and explaining power in a capability perspective.

Eguavoen, Irit (2009). The Acquisition of Water Storage Facilities in the Abay River Basin, Ethiopia.

Hornidge, Anna-Katharina; Mehmood Ul Hassan; Mollinga, Peter P. (2009). ‘Follow the Innovation’ — A joint
experimentation and learning approach to transdisciplinary innovation research.

Scholtes, Fabian (2009). How does moral knowledge matter in development practice, and how can it be
researched?

Laube, Wolfram (2009). Creative Bureaucracy: Balancing power in irrigation administration in northern Ghana.
Laube, Wolfram (2009). Changing the Course of History? Implementing water reforms in Ghana and South
Africa.

Scholtes, Fabian (2009). Status quo and prospects of smallholders in the Brazilian sugarcane and ethanol
sector: Lessons for development and poverty reduction.

Evers, Hans-Dieter; Genschick, Sven; Schraven, Benjamin (2009). Constructing Epistemic Landscapes: Methods
of GIS-Based Mapping.

Saravanan V.S. (2009). Integration of Policies in Framing Water Management Problem: Analysing Policy
Processes using a Bayesian Network.

Saravanan V.S. (2009). Dancing to the Tune of Democracy: Agents Negotiating Power to Decentralise Water
Management.

Huu, Pham Cong; Rhlers, Eckart; Saravanan, V. Subramanian (2009). Dyke System Planing: Theory and Practice
in Can Tho City, Vietnam.

Evers, Hans-Dieter; Bauer, Tatjana (2009). Emerging Epistemic Landscapes: Knowledge Clusters in Ho Chi Minh
City and the Mekong Delta.

Reis, Nadine; Mollinga, Peter P. (2009). Microcredit for Rural Water Supply and Sanitation in the Mekong Delta.
Policy implementation between the needs for clean water and ‘beautiful latrines’.

Gerke, Solvay; Ehlert, Judith (2009). Local Knowledge as Strategic Resource: Fishery in the Seasonal Floodplains
of the Mekong Delta, Vietnam

Schraven, Benjamin; Eguavoen, Irit; Manske, Glinther (2009). Doctoral degrees for capacity development:
Results from a survey among African BiGS-DR alumni.

Nguyen, Loan (2010). Legal Framework of the Water Sector in Vietnam.

Nguyen, Loan (2010). Problems of Law Enforcement in Vietnam. The Case of Wastewater Management in Can
Tho City.

Oberkircher, Lisa et al. (2010). Rethinking Water Management in Khorezm, Uzbekistan. Concepts and
Recommendations.

Waibel, Gabi (2010). State Management in Transition: Understanding Water Resources Management in
Vietnam.

Saravanan V.S.; Mollinga, Peter P. (2010). Water Pollution and Human Health. Transdisciplinary Research on
Risk Governance in a Complex Society.

Vormoor, Klaus (2010). Water Engineering, Agricultural Development and Socio-Economic Trends in the
Mekong Delta, Vietnam.

Hornidge, Anna-Katharina; Kurfiirst, Sandra (2010). Envisioning the Future, Conceptualising Public Space.
Hanoi and Singapore Negotiating Spaces for Negotiation.



59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74,

75.

76.

77.

78.

79.

80.

81.

82.

83.

84.

85.

86.

87.

Mollinga, Peter P. (2010). Transdisciplinary Method for Water Pollution and Human Health Research.
Youkhana, Eva (2010). Gender and the development of handicraft production in rural Yucatan/Mexico.

Naz, Farhat; Saravanan V. Subramanian (2010). Water Management across Space and Time in India.

Evers, Hans-Dieter; Nordin, Ramli, Nienkemoer, Pamela (2010). Knowledge Cluster Formation in Peninsular
Malaysia: The Emergence of an Epistemic Landscape.

Mehmood Ul Hassan; Hornidge, Anna-Katharina (2010). ‘Follow the Innovation’ — The second year of a joint
experimentation and learning approach to transdisciplinary research in Uzbekistan.

Mollinga, Peter P. (2010). Boundary concepts for interdisciplinary analysis of irrigation water management in
South Asia.

Noelle-Karimi, Christine (2006). Village Institutions in the Perception of National and International Actors in
Afghanistan. (Amu Darya Project Working Paper No. 1)

Kuzmits, Bernd (2006). Cross-bordering Water Management in Central Asia. (Amu Darya Project Working
Paper No. 2)

Schetter, Conrad; Glassner, Rainer; Karokhail, Masood (2006). Understanding Local Violence. Security
Arrangements in Kandahar, Kunduz and Paktia. (Amu Darya Project Working Paper No. 3)

Shah, Usman (2007). Livelihoods in the Asqgalan and Sufi-Qarayateem Canal Irrigation Systems in the Kunduz
River Basin. (Amu Darya Project Working Paper No. 4)

ter Steege, Bernie (2007). Infrastructure and Water Distribution in the Asgalan and Sufi-Qarayateem Canal
Irrigation Systems in the Kunduz River Basin. (Amu Darya Project Working Paper No. 5)

Mielke, Katja (2007). On The Concept of ‘Village’ in Northeastern Afghanistan. Explorations from Kunduz
Province. (Amu Darya Project Working Paper No. 6)

Mielke, Katja; Glassner, Rainer; Schetter, Conrad; Yarash, Nasratullah (2007). Local Governance in Warsaj and
Farkhar Districts. (Amu Darya Project Working Paper No. 7)

Meininghaus, Esther (2007). Legal Pluralism in Afghanistan. (Amu Darya Project Working Paper No. 8)
Yarash, Nasratullah; Smith, Paul; Mielke, Katja (2010). The fuel economy of mountain villages in Ishkamish and
Burka (Northeast Afghanistan). Rural subsistence and urban marketing patterns. (Amu Darya Project Working
Paper No. 9)

Oberkircher, Lisa (2011). ‘Stay — We Will Serve You Plov!. Puzzles and pitfalls of water research in rural
Uzbekistan.

Shtaltovna, Anastasiya; Hornidge, Anna-Katharina; Mollinga, Peter P. (2011). The Reinvention of Agricultural
Service Organisations in Uzbekistan —a Machine-Tractor Park in the Khorezm Region.

Stellmacher, Till; Grote, Ulrike (2011). Forest Coffee Certification in Ethiopia: Economic Boon or Ecological
Bane?

Gatzweiler, Franz W.; Baumdiiller, Heike; Ladenburger, Christine; von Braun, Joachim (2011). Marginality.
Addressing the roots causes of extreme poverty.

Mielke, Katja; Schetter, Conrad; Wilde, Andreas (2011). Dimensions of Social Order: Empirical Fact, Analytical
Framework and Boundary Concept.

Yarash, Nasratullah; Mielke, Katja (2011). The Social Order of the Bazaar: Socio-economic embedding of Retail
and Trade in Kunduz and Imam Sahib

Baumdiller, Heike; Ladenburger, Christine; von Braun, Joachim (2011). Innovative business approaches for the
reduction of extreme poverty and marginality?

Ziai, Aram (2011). Some reflections on the concept of ‘development’.

Saravanan V.S., Mollinga, Peter P. (2011). The Environment and Human Health - An Agenda for Research.
Eguavoen, Irit; Tesfai, Weyni (2011). Rebuilding livelihoods after dam-induced relocation in Koga, Blue Nile
basin, Ethiopia.

Eguavoen, |., Sisay Demeku Derib et al. (2011). Digging, damming or diverting? Small-scale irrigation in the Blue
Nile basin, Ethiopia.

Genschick, Sven (2011). Pangasius at risk - Governance in farming and processing, and the role of different
capital.

Quy-Hanh Nguyen, Hans-Dieter Evers (2011). Farmers as knowledge brokers: Analysing three cases from
Vietnam’s Mekong Delta.

Poos, Wolf Henrik (2011). The local governance of social security in rural Surkhondarya, Uzbekistan. Post-Soviet
community, state and social order.



88.

89.
90.

91.

92.

93.

94.

95.
96.

97.

98.

99.

100.

101.

102.

103.
104.

105.

106.

107.

108.

109.

110.
111.

112.

113.

114.

115.

116.

Graw, Valerie; Ladenburger, Christine (2012). Mapping Marginality Hotspots. Geographical Targeting for
Poverty Reduction.

Gerke, Solvay; Evers, Hans-Dieter (2012). Looking East, looking West: Penang as a Knowledge Hub.

Turaeva, Rano (2012). Innovation policies in Uzbekistan: Path taken by ZEFa project on innovations in the
sphere of agriculture.

Gleisberg-Gerber, Katrin (2012). Livelihoods and land management in the loba Province in south-western
Burkina Faso.

Hiemenz, Ulrich (2012). The Politics of the Fight Against Food Price Volatility — Where do we stand and where
are we heading?

Baumidiller, Heike (2012). Facilitating agricultural technology adoption among the poor: The role of service
delivery through mobile phones.

Akpabio, Emmanuel M.; Saravanan V.S. (2012). Water Supply and Sanitation Practices in Nigeria: Applying
Local Ecological Knowledge to Understand Complexity.

Evers, Hans-Dieter; Nordin, Ramli (2012). The Symbolic Universe of Cyberjaya, Malaysia.

Akpabio, Emmanuel M. (2012). Water Supply and Sanitation Services Sector in Nigeria: The Policy Trend and
Practice Constraints.

Boboyorov, Hafiz (2012). Masters and Networks of Knowledge Production and Transfer in the Cotton Sector of
Southern Tajikistan.

Van Assche, Kristof; Hornidge, Anna-Katharina (2012). Knowledge in rural transitions - formal and informal
underpinnings of land governance in Khorezm.

Eguavoen, Irit (2012). Blessing and destruction. Climate change and trajectories of blame in Northern Ghana.
Callo-Concha, Daniel; Gaiser, Thomas and Ewert, Frank (2012). Farming and cropping systems in the West
African Sudanian Savanna. WASCAL research area: Northern Ghana, Southwest Burkina Faso and Northern
Benin.

Sow, Papa (2012). Uncertainties and conflicting environmental adaptation strategies in the region of the Pink
Lake, Senegal.

Tan, Siwei (2012). Reconsidering the Vietnamese development vision of “industrialisation and modernisation
by 2020”.

Ziai, Aram (2012). Postcolonial perspectives on ‘development’.

Kelboro, Girma; Stellmacher, Till (2012). Contesting the National Park theorem? Governance and land use in
Nech Sar National Park, Ethiopia.

Kotsila, Panagiota (2012). “Health is gold”: Institutional structures and the realities of health access in the
Mekong Delta, Vietnam.

Mandler, Andreas (2013). Knowledge and Governance Arrangements in Agricultural Production: Negotiating
Access to Arable Land in Zarafshan Valley, Tajikistan.

Tsegai, Daniel; McBain, Florence; Tischbein, Bernhard (2013). Water, sanitation and hygiene: the missing link
with agriculture.

Pangaribowo, Evita Hanie; Gerber, Nicolas; Torero, Maximo (2013). Food and Nutrition Security Indicators: A
Review.

von Braun, Joachim; Gerber, Nicolas; Mirzabaev, Alisher; Nkonya Ephraim (2013). The Economics of Land
Degradation.

Stellmacher, Till (2013). Local forest governance in Ethiopia: Between legal pluralism and livelihood realities.
Evers, Hans-Dieter; Purwaningrum, Farah (2013). Japanese Automobile Conglomerates in Indonesia:
Knowledge Transfer within an Industrial Cluster in the Jakarta Metropolitan Area.

Waibel, Gabi; Benedikter, Simon (2013). The formation water user groups in a nexus of central directives and
local administration in the Mekong Delta, Vietnam.

Avyaribilla Akudugu, Jonas; Laube, Wolfram (2013). Implementing Local Economic Development in Ghana:
Multiple Actors and Rationalities.

Malek, Mohammad Abdul; Hossain, Md. Amzad; Saha, Ratnajit; Gatzweiler, Franz W. (2013). Mapping
marginality hotspots and agricultural potentials in Bangladesh.

Siriwardane, Rapti; Winands, Sarah (2013). Between hope and hype: Traditional knowledge(s) held by marginal
communities.

Nguyen, Thi Phuong Loan (2013). The Legal Framework of Vietnam’s Water Sector: Update 2013.



117.

118.

119.

120.

121.

122,

123.
124,

125.

126.
127.

128.
129.
130.
131.

132.

133.

134.

135.

136.

137.

138.

139.

140.

141.
142.

Shtaltovna, Anastasiya (2013). Knowledge gaps and rural development in Tajikistan. Agricultural advisory
services as a panacea?

Van Assche, Kristof; Hornidge, Anna-Katharina; Shtaltovna, Anastasiya; Boboyorov, Hafiz (2013). Epistemic
cultures, knowledge cultures and the transition of agricultural expertise. Rural development in Tajikistan,
Uzbekistan and Georgia.

Schadler, Manuel; Gatzweiler, Franz W. (2013). Institutional Environments for Enabling Agricultural Technology
Innovations: The role of Land Rights in Ethiopia, Ghana, India and Bangladesh.

Eguavoen, Irit; Schulz, Karsten; de Wit, Sara; Weisser, Florian; Miller-Mahn, Detlef (2013). Political dimensions
of climate change adaptation. Conceptual reflections and African examples.

Feuer, Hart Nadav; Hornidge, Anna-Katharina; Schetter, Conrad (2013). Rebuilding Knowledge. Opportunities
and risks for higher education in post-conflict regions.

Dorendahl, Esther 1. (2013). Boundary work and water resources. Towards improved management and
research practice?

Baumdiller, Heike (2013). Mobile Technology Trends and their Potential for Agricultural Development
Saravanan, V.S. (2013). “Blame it on the community, immunize the state and the international agencies.” An
assessment of water supply and sanitation programs in India.

Ariff, Syamimi; Evers, Hans-Dieter; Ndah, Anthony Banyouko; Purwaningrum, Farah (2014). Governing
Knowledge for Development: Knowledge Clusters in Brunei Darussalam and Malaysia.

Bao, Chao; Jia, Lili (2014). Residential fresh water demand in China. A panel data analysis.

Siriwardane, Rapti (2014). War, Migration and Modernity: The Micro-politics of the Hijab in Northeastern Sri
Lanka.

Kirui, Oliver Kiptoo; Mirzabaev, Alisher (2014). Economics of Land Degradation in Eastern Africa.

Evers, Hans-Dieter (2014). Governing Maritime Space: The South China Sea as a Mediterranean Cultural Area.
Saravanan, V. S.; Mavalankar, D.; Kulkarni, S.; Nussbaum, S.; Weigelt, M. (2014). Metabolized-water breeding
diseases in urban India: Socio-spatiality of water problems and health burden in Ahmedabad.

Zulfigar, Ali; Mujeri, Mustafa K.; Badrun Nessa, Ahmed (2014). Extreme Poverty and Marginality in Bangladesh:
Review of Extreme Poverty Focused Innovative Programmes.

Schwachula, Anna; Vila Seoane, Maximiliano; Hornidge, Anna-Katharina (2014). Science, technology and
innovation in the context of development. An overview of concepts and corresponding policies recommended
by international organizations.

Callo-Concha, Daniel (2014). Approaches to managing disturbance and change: Resilience, vulnerability and
adaptability.

Mc Bain, Florence (2014). Health insurance and health environment: India’s subsidized health insurance in a
context of limited water and sanitation services.

Mirzabaev, Alisher; Guta, Dawit; Goedecke, Jann; Gaur, Varun; Borner, Jan; Virchow, Detlef; Denich, Manfred;
von Braun, Joachim (2014). Bioenergy, Food Security and Poverty Reduction: Mitigating tradeoffs and
promoting synergies along the Water-Energy-Food Security Nexus.

Iskandar, Deden Dinar; Gatzweiler, Franz (2014). An optimization model for technology adoption of
marginalized smallholders: Theoretical support for matching technological and institutional innovations.
Blhler, Dorothee; Grote, Ulrike; Hartje, Rebecca; Ker, Bopha; Lam, Do Truong; Nguyen, Loc Duc; Nguyen, Trung
Thanh; Tong, Kimsun (2015). Rural Livelihood Strategies in Cambodia: Evidence from a household survey in
Stung Treng.

Amankwah, Kwadwo; Shtaltovna, Anastasiya; Kelboro, Girma; Hornidge, Anna-Katharina (2015). A Critical
Review of the Follow-the-Innovation Approach: Stakeholder collaboration and agricultural innovation
development.

Wiesmann, Doris; Biesalski, Hans Konrad; von Grebmer, Klaus; Bernstein, Jill (2015). Methodological review
and revision of the Global Hunger Index.

Eguavoen, Irit; Wahren, Julia (2015). Climate change adaptation in Burkina Faso: aid dependency and obstacles
to political participation. Adaptation au changement climatique au Burkina Faso: la dépendance a l'aide et les
obstacles a la participation politique.

Youkhana, Eva. Postponed to 2016 (147).

Von Braun, Joachim; Kalkuhl, Matthias (2015). International Science and Policy Interaction for Improved Food
and Nutrition Security: toward an International Panel on Food and Nutrition (IPFN).



143. Mohr, Anna; Beuchelt, Tina; Schneider, Rafaél; Virchow, Detlef (2015). A rights-based food security principle
for biomass sustainability standards and certification systems.

144.Husmann, Christine; von Braun, Joachim; Badiane, Ousmane; Akinbamijo, Yemi; Fatunbi, Oluwole Abiodun;
Virchow, Detlef (2015). Tapping Potentials of Innovation for Food Security and Sustainable Agricultural Growth:
An Africa-Wide Perspective.

145. Laube, Wolfram (2015). Changing Aspirations, Cultural Models of Success, and Social Mobility in Northern
Ghana.

146. Narayanan, Sudha; Gerber, Nicolas (2016). Social Safety Nets for Food and Nutritional Security in India.

147.Youkhana, Eva (2016). Migrants’ religious spaces and the power of Christian Saints —the Latin American Virgin
of Cisne in Spain.

148. Grote, Ulrike; Neubacher, Frank (2016). Rural Crime in Developing Countries: Theoretical Framework, Empirical
Findings, Research Needs.

149. Sharma, Rasadhika; Nguyen, Thanh Tung; Grote, Ulrike; Nguyen, Trung Thanh. Changing Livelihoods in Rural
Cambodia: Evidence from panel household data in Stung Treng.

150. Kavegue, Afi; Eguavoen, Irit (2016). The experience and impact of urban floods and pollution in Ebo Town,
Greater Banjul Area, in The Gambia.

151. Mbaye, Linguere Mously; Zimmermann, Klaus F. (2016). Natural Disasters and Human Mobility.

152. Gulati, Ashok; Manchanda, Stuti; Kacker, Rakesh (2016). Harvesting Solar Power in India.

153. Laube, Wolfram; Awo, Martha; Derbile, Emmanuel (2017). Smallholder Integration into the Global Shea Nut
Commodity Chain in Northern Ghana. Promoting poverty reduction or continuing exploitation?

154. Attemene, Pauline; Eguavoen, Irit (2017). Effects of sustainability communication on environments and rural
livelihoods.

155. Von Braun, Joachim; Kofol, Chiara (2017). Expanding Youth Employment in the Arab Region and Africa.

156. Beuchelt, Tina (2017). Buying green and social from abroad: Are biomass-focused voluntary sustainability
standards useful for European public procurement?

157. Bekchanov, Maksud (2017). Potentials of Waste and Wastewater Resources Recovery and Re-use (RRR)
Options for Improving Water, Energy and Nutrition Security.

158. Leta, Gerba; Kelboro, Girma; Stellmacher, Till; Hornidge, Anna-Katharina (2017). The agricultural extension
system in Ethiopia: operational setup, challenges and opportunities.

159. Ganguly, Kavery; Gulati, Ashok; von Braun, Joachim (2017). Innovations spearheading the next transformations
in India’s agriculture.

160. Gebreselassie, Samuel; Haile Mekbib G.; Kalkuhl, Matthias (2017). The Wheat Sector in Ethiopia: Current Status
and Key Challenges for Future Value Chain Development.

161. Jemal, Omarsherif Mohammed, Callo-Concha, Daniel (2017). Potential of Agroforestry for Food and Nutrition
Security of Small-scale Farming Households.

162. Berga, Helen; Ringler, Claudia; Bryan, Elizabeth; El Didi, Hagar; Elnasikh Sara (2017). Addressing Transboundary
Cooperation in the Eastern Nile through the Water-Energy-Food Nexus. Insights from an E-survey and Key
Informant Interviews.

163. Bekchanov, Maksud (2017). Enabling Environment for Waste and Wastewater Recycling and Reuse Options in
South Asia: the case of Sri Lanka.

164. Kirui, Oliver Kiptoo; Kozicka, Martha (2018). Vocational Education and Training for Farmers and Other Actors
in the Agri-Food Value Chain in Africa.

165. Christinck, Anja; Rattunde, Fred; Kergna, Alpha; Mulinge, Wellington; Weltzien, Eva (2018). Identifying Options
for the Development of Sustainable Seed Systems - Insights from Kenya and Mali.

166. Tambo, Justice A. (2018). Recognizing and rewarding farmers’ creativity through contests: experiences and
insights from four African countries.

167.von Braun, Joachim (2018). Innovations to Overcome the Increasingly Complex Problems of Hunger.

168. Bechanov, Maksud; Evia, Pablo (2018). Resources Recovery and Reuse in Sanitation and Wastewater Systems:
Options and Investment Climate in South and Southeast Asian Countries.

169. Kirui, Oliver K.; von Braun, Joachim (2018). Mechanization in African Agriculture: A Continental Overview on
Patterns and Dynamics.



170. Beuchelt, Tina; Sarah Nischalke (2018). Adding a gender lens in quantitative development research on food
and non-food biomass production: A guide for sex-disaggregated data collection

171. Daum, Thomas (2018). Of Bulls and Bulbs: Aspirations and perceptions of rural youth in Zambia.

172.Salvatierra-Rojas, Ana; Torres-Toledo, Victor; Mrabet, Farah; Miiller, Joachim (2018). Improving milk value
chains through solar milk cooling.

173. Desalegn, Gashaw; Ali, Seid Nuru (2018). Review of the Impact of Productive Safety Net Program (PSNP) on
Rural Welfare in Ethiopia.

174. Muli, Celestine; Gerber, Nicolas; Sakketa, Tekalign Gutu; Mirzabaev, Alisher (2018). Ecosystem tipping points
due to variable water availability and cascading effects on food security in Sub-Saharan Africa.

175. Njiraini, Georgina; Ngigi, Marther; Baraké, Evelyn (2018). Women in African Agriculture: Integrating Women
into Value Chains to Build a Stronger Sector.

176.Bekchanov, Maksud; Evia, Pablo; Hasan, Mohammad Monirul; Adhikari, Narayan; Gondhalekar, Daphne
(2018). Institutional framework and financial arrangements for supporting the adoption of Resource Recovery
Reuse technologies in South Asia.

177.Mirzabaev, Alisher; Njiraini, Georgina Wambui; Gebremariam, Gebrelibanos; Jourdain, Damien; Magaia,
Emilio; Julio, Felita; Mosse, Gerivasia; Mutondo, Jodo; Mungatana, Eric (2019). Transboundary Water
Resources for People and Nature: Challenges and Opportunities in the Olifants River Basin.

178. Gupta, Anil; Shinde, Chintan; Dey, Anamika; Patel, Ramesh; Patel, Chetan; Kumar, Vipin; Patel, Mahesh (2019).
Honey Bee Network in Africa: Co-creating a Grassroots Innovation Ecosystem in Africa.

179. Kabran, Estelle Gnankon; Eguavoen, Irit (2019). Ferry transportation in Abidjan: Establishment, operation and
sustainability of a paratransit system.

180. Sakketa, Tekalign Gutu; von Braun, Joachim (2019). Labor-intesive public works programs in sub-Saharan
Africa: Experiences and implications for employment policies.

181. Legesse, Ermias Engida; Srivastava, Amit; Kuhn, Arnim; Gaiser, Thomas (2019). Household income implications
of improved fertilizer accessibility and lower use inefficiency: Long-term scenarios for Ethiopia.

182. Daum, Thomas; Capezzone, Filippo; Birner, Regina (2019). The forgotten agriculture-nutrition link: Estimating
the energy requirements of different farming technologies in rural Zambia with time-use data.

183. Ganguly, Kavery; Gulati, Ashok; von Braun, Joachim (2019). Making Skill Development Aspirational: Indian
Agriculture and Food Sector.

184. Gulati, Ashok; Juneja, Ritika (2019). Agricultural Credit System in India: Evolution, Effectiveness and
Innovations.

185. Chaudhry, Rabia (2019). "An island of excellence?" How the Pakistan military reflects on its presence in the
development sector.

186. Mai Le, Quyen; Kelboro, Girma (2019). When heritage goes ways apart: Heritagization and local involvement
at the Complex of Monuments in Hue, Vietnam.

187. Eguavoen, Irit; Attemene, Pauline; Kouame, Fulgence; Konan, Eugene Kouadio; Madhy, Chérif Aidara;
Gleisberg-Gerber, Katrin (2019). Dernier refuge ou presqu’ile d’opportunités? Démographie et conditions de
vie a Adjahui-Coubé, une habitation spontanée a Abidjan.

188. Von Braun, Joachim (2019). Al and Robotics Implications for the Poor.

189. Daum, Thomas; Birner, Regina (2019). African agricultural mechanization Myths, realities and an emerging
research agenda.

190. Wortmann-Kolundzija, Eli (2019). Empowering smallholder farmers through farmer organizations: Insights
from Kenya and Burkina Faso.

191. Youkhana, Eva (2020). Actors networks in critical urban studies — protest against the subprime crisis in Madrid.

192. Tegegne, Azage; Feye, Getachew Legese (2020). Study of selected livestock innovations in Ethiopia.

193. Purwaningrum, Farah; Tayeb, Azmil; Rahmat, Siti Rahyla; Hornidge, Anna-Katharina (2020). Orientation shift?
Understanding the 'Third Mission' of the University in Malaysia's Science System.

194. Seré, Carlos (2020). Investing Sustainably in African Livestock Development: Opportunities and Trade-Offs.

195. Gulati, Ashok; Das, Sandip (2020). India-Africa Partnership in Trade and Investment: With Focus on the
Agriculture and Food Sector.

196. Scheiterle, Lilli; Birner, Regina (2020). Considerations on the role of institutions and networks in the
bioeconomy: three case studies from Ghana and Brazil.



197. Sylla, Mouhamadou Bamba; Dimobe, Kangbéni; Sanfo, Safietou (2021). Burkina Faso — Land, climate, energy,
agriculture and development: A study in the Sudano-Sahel Initiative for Regional Development, Jobs, and Food
Security.

198. Admassie, Assefa; Abebaw, Degnet (2021). Ethiopia — Land, climate, energy, agriculture and development: A
study in the Sudano-Sahel Initiative for Regional Development, Jobs, and Food Security.

199. Coulibaly, Ousmane (2021). Mali — Land, climate, energy, agriculture and development: A study in the Sudano-
Sahel Initiative for Regional Development, Jobs, and Food Security.

200. Adamou, Rabani; lbrahim, Boubacar; Bonkaney, Abdou Latif; Seyni, Abdoul Aziz; Idrissa, Mamoudou; Bello,
Nassourou (2021). Niger — Land, climate, energy, agriculture and development: A study in the Sudano-Sahel
Initiative for Regional Development, Jobs, and Food Security.

201. Olayide, Olawale Emmanuel (2021). Nigeria — Land, climate, energy, agriculture and development: A study in
the Sudano-Sahel Initiative for Regional Development, Jobs, and Food Security.

202. Faye, Amy; Dieye, Mohamadou; Diakhaté, Pape Bilal; Béye, Assane; Sall, Moussa; Diop, Mbaye (2021). Senegal
— Land, climate, energy, agriculture and development: A study in the Sudano-Sahel Initiative for Regional
Development, Jobs, and Food Security.

203.0sman, Abdelrahman Khidir; Mohamed, Adil (2021). Sudan - Land, climate, energy, agriculture and
development: A study in the Sudano-Sahel Initiative for Regional Development, Jobs, and Food Security.

204. Mirzabaev, Alisher; Sakketa, Tekalign Gutu; Sylla, Mouhamadou Bamba; Dimobe, Kangbéni; Sanfo, Safietou;
Admassie, Assefa; Abebaw, Degnet; Coulibaly, Ousmane Nafolo; Rabani, Adamou; Ibrahim, Boubacar;
Bonkaney, Abdou Latif; Seyni, Abdoul Aziz; Idrissa, Mamoudou; Bello, Nassourou; Olayide, Olawale Emmanuel;
Faye, Amy; Dieye, Mohamadou; Diakhaté, Pape Bilal, Beye, Assane; Sall, Moussa; Diop, Mbaye; Osman,
Abdelrahman Khidir; Ali, Adil M.; Garba, Issa; Baumiiller, Heike; Ouedraogo, Souleymane; von Braun, Joachim
(2021). Land, Climate, Energy, Agriculture and Development in the Sahel: Synthesis paper of case studies under
the Sudano-Sahelian Initiative for Regional Development, Jobs, and Food Security.

205. Kampmann, Willi; Kirui, Oliver, K. (2021). Role of Farmers’ Organizations in Agricultural Transformation in
Africa. Overview of Continental, Regional, and Selected National Level Organizations.

206. Waithaka, Michael; Mugoya, Mainza; Mabaya Edward; Tihanyi, Krisztina (2021). Decentralized Seed Services
in Africa: An Assessment of Tanzania and Uganda.

207. Gulati, Ashok; Jose, Shyma; Singh, B.B. (2021). COVID-19: Emergence, spread and its impact on the Indian
economy and migrant workers.

208. Diaby-Pentzlin, Friederike (2021). Entwicklungspolitische Rechtsférderung, AuBenwirtschaftspolitik und
Gefahren fiir kleinbaduerliche Landwirtschaft in afrikanischen Landern.

209.Von Bismarck-Osten, Matthias (2021). Understanding Strategic Decisions of Digital Agricultural Platform
Companies: Six Case Studies of Sub-Saharan African Platforms.

http://www.zef.de/workingpapers.html



ZEF Development Studies

edited by
Solvay Gerke and Hans-Dieter Evers

Center for Development Research (ZEF),
University of Bonn

Shahjahan H. Bhuiyan

Benefits of Social Capital. Urban Solid Waste
Management in Bangladesh

Vol. 1, 2005, 288 p., 19.90 EUR, br. ISBN 3-
8258-8382-5

Veronika Fuest

Demand-oriented Community Water Supply in
Ghana. Policies, Practices and Outcomes

Vol. 2, 2006, 160 p., 19.90 EUR, br. ISBN 3-
8258-9669-2

Anna-Katharina Hornidge

Knowledge Society. Vision and Social
Construction of Reality in Germany and
Singapore

Vol. 3, 2007, 200 p., 19.90 EUR, br. ISBN 978-
3-8258-0701-6

Wolfram Laube

Changing Natural Resource Regimes in
Northern Ghana. Actors, Structures and
Institutions

Vol. 4, 2007, 392 p., 34.90 EUR, br. ISBN 978-
3-8258-0641-5

Lirong Liu

Wirtschaftliche Freiheit und Wachstum. Eine
international vergleichende Studie

Vol. 5, 2007, 200 p., 19.90 EUR, br. ISBN 978-
3-8258-0701-6

Phuc Xuan To

Forest Property in the Vietnamese Uplands. An

Ethnography of Forest Relations in Three Dao
Villages

Vol. 6,2007, 296 p., 29.90 EUR, br. ISBN 978-
3-8258-0773-3

Caleb R.L. Wall, Peter P. Mollinga (Eds.)
Fieldwork in Difficult Environments.
Methodology as Boundary Work in
Development Research

Vol. 7, 2008, 192 p., 19.90 EUR, br. ISBN 978-
3-8258-1383-3

Solvay Gerke, Hans-Dieter Evers, Anna-K.
Hornidge (Eds.)

The Straits of Malacca. Knowledge and
Diversity

Vol. 8, 2008, 240 p., 29.90 EUR, br. ISBN 978-
3-8258-1383-3

Caleb Wall

Argorods of Western Uzbekistan. Knowledge
Control and Agriculture in Khorezm

Vol. 9, 2008, 384 p., 29.90 EUR, br. ISBN 978-
3-8258-1426-7

Irit Eguavoen

The Political Ecology of Household Water in
Northern Ghana

Vol. 10, 2008, 328 p., 34.90 EUR, br. ISBN 978-
3-8258-1613-1

Charlotte van der Schaaf

Institutional Change and Irrigation
Management in Burkina Faso. Flowing
Structures and Concrete Struggles

Vol. 11, 2009, 344 p., 34.90 EUR, br. ISBN 978-
3-8258-1624-7

Nayeem Sultana

The Bangladeshi Diaspora in Peninsular
Malaysia. Organizational Structure, Survival
Strategies and Networks

Vol. 12, 2009, 368 p., 34.90 EUR, br. ISBN 978-
3-8258-1629-2

Peter P. Mollinga, Anjali Bhat, Saravanan V.S.
(Eds.)

When Policy Meets Reality. Political Dynamics
and the Practice of Integration in Water
Resources Management Reform

Vol. 13, 2010, 216 p., 29.90 EUR, br., ISBN
978-3-643-10672-8



Irit Eguavoen, Wolfram Laube (Eds.)
Negotiating Local Governance. Natural
Resources Management at the Interface of
Communities and the State

Vol. 14, 2010, 248 p., 29.90 EUR, br., ISBN
978-3-643-10673-5

William Tsuma

Gold Mining in Ghana. Actors, Alliances and
Power

Vol. 15, 2010, 256 p., 29.90 EUR, br., ISBN
978-3-643-10811-1

Thim Ly

Planning the Lower Mekong Basin: Social
Intervention in the Se San River

Vol. 16, 2010, 240 p., 29.90 EUR, br., ISBN
978-3-643-10834-0

Tatjana Bauer

The Challenge of Knowledge Sharing - Practices
of the Vietnamese Science Community in Ho Chi
Minh City and the Mekong Delta

Vol. 17, 2011, 304 p., 29.90 EUR, br., ISBN
978-3-643-90121-7

Pham Cong Huu

Floods and Farmers - Politics, Economics and
Environmental Impacts of Dyke Construction in
the Mekong Delta / Vietnam

Vol. 18, 2012, 200 p., 29.90 EUR, br., ISBN 978-3-
643-90167-5

Judith Ehlert

Beautiful Floods - Environmental Knowledge and
Agrarian Change in the Mekong Delta, Vietnam
Vol. 19, 2012, 256 S., 29,90 EUR, br, ISBN 978-3-
643-90195-8

Nadine Reis

Tracing and Making the State - Policy practices
and domestic water supply in the Mekong Delta,
Vietnam

Vol. 20, 2012, 272 S., 29.90 EUR, br., ISBN 978-3-
643-90196-5

Martha A. Awo

Marketing and Market Queens - A study of
tomato farmers in the Upper East region of
Ghana

Vol. 21, 2012, 192 S., 29.90 EUR, br., ISBN 978-3-
643-90234-4

Asghar Tahmasebi

Pastoral Vulnerability to Socio-political and
Climate Stresses - The Shahsevan of North Iran
Vol. 22,2013, 192 S., 29.90 EUR, br., ISBN 978-
3-643-90357-0

Anastasiya Shtaltovna

Servicing Transformation - Agricultural Service
Organisations and Agrarian Change in Post-
Soviet Uzbekistan

Vol. 23, 2013, 216 S., 29.90 EUR, br., ISBN 978-
3-643-90358-7

Hafiz Boboyorov

Collective Identities and Patronage Networks
in Southern Tajikistan

Vol. 24,2013, 304 S., 34.90 EUR, br., ISBN 978-
3-643-90382-2

Simon Benedikter

The Vietnamese Hydrocracy and the Mekong
Delta. Water Resources Development from
State Socialism to Bureaucratic Capitalism

Vol. 25,2014, 330S., 39.90 EUR, br., ISBN 978-
3-643-90437-9

Sven Genschick

Aqua-culture’. Socio-cultural peculiarities,
practical senses, and missing sustainability in
Pangasius aquaculture in the Mekong Delta,
Vietnam.

Vol. 26, 2014, 262 S., 29.90 EUR, br., ISBN 978-
3-643-90485-0

Farah Purwaningrum

Knowledge Governance in an Industrial
Cluster. The Collaboration between Academia-
Industry-Government in Indonesia.

Vol. 27,2014, 296 S., 39.90 EUR, br., ISBN 978-
3-643-90508-6


http://lit-verlag.de/isbn/3-643-90508-6
http://lit-verlag.de/isbn/3-643-90508-6

Panagiota Kotsila

Socio-political and Cultural Determinants of
Diarrheal Disease in the Mekong Delta.

From Discourse to Incidence

Vol. 28, 2014, 376 S., 39.90 EUR, br., ISBN 978-
3-643-90562-8

Huynh Thi Phuong Linh

State-Society Interaction in Vietnam.

The Everyday Dialogue of Local Irrigation
Management in the Mekong Delta

Vol. 29, 2016, 304 S., 39.90 EUR, br., ISBN 978-
3-643-90719-6

Siwei Tan

Space and Environment in the Industrialising
Mekong Delta.

A socio-spatial analysis of wastewater
management in Vietnam

Vol. 30, 2016, 240 S., 29.90 EUR, br., ISBN 978-
3-643-90746-2

http://www.lit-verlag.de/reihe/zef


http://lit-verlag.de/isbn/3-643-90562-8
http://www.lit-verlag.de/isbn/3-643-90719-6

zef

Center for
Development Research
University of Bonn

Working Paper Series

Author:

Contact:

Matthias von Bismarck-Osten

matthias.bismarck-osten@gmx.de

Published by:

Zentrum flr Entwicklungsforschung (ZEF)
Center for Development Research
Genscherallee 3

D -53113 Bonn

Germany

Phone: +49-228-73-1861
Fax: +49-228-73-1869
E-Mail: presse.zef@uni-bonn.de

www.zef.de



	ZEF Working Paper 209 1
	Working Paper Digital Agricultural Platforms 17-05-21
	ZEF Working Paper 209 2



