Many organizations are attempting to improve the well-being of people living in
poverty, whether it be philanthropic, through offering transformative services, or
buying into the doing well by doing good ethos of corporate Base of the Pyramid
(BoP) strategies. This dissertation examines the roles of business models and
business model innovation in providing and scaling water and sanitation services
in low-income countries. In doing so, it brings together poverty alleviation and
business model theories to address barriers specific to the water and sanitation
sectors, through case studies of non-governmental organizations, social
businesses, small and medium-sized enterprises, and multinational enterprises
that work in the water and sanitation sector in low-income countries.
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1 Introduction
This dissertation advances the existing knowledge of Business Models and Business Model Innovation. By examining the role of business model innovation
in organizations serving customers at the base of the world’s economic ladder,
this dissertation makes two main contributions. First, classifications of business models are suggested for water and sanitation organizations. Second, business model innovations that are used to alter existing business models are highlighted. It builds off of various literature streams concerned with scaling poverty
alleviation initiatives and uses the water, sanitation, and hygiene (WASH) sector to examine how basic services, such as water and sanitation, can be extended
to the poor.
This chapter sets the scene for the following chapters that discuss the theory,
methodology, research and results of this dissertation. In the introduction, the
empirical and theoretical research gaps are discussed and the goals of the research in addressing these gaps are presented. This is followed by an outline of
the structure of this dissertation and by summaries of the seven academic peerreviewed journal articles that comprise the dissertation. Subsequent chapters
include a review of relevant literature, an explanation of the research methodology and a discussion of the results of the research.

1.1 Research Gaps and Goals
The Business Model is becoming increasingly popular as a unit of analysis; just
as the examination of Base of the Pyramid (BoP) markets is on the rise, attracting
attention from both academia and practice. Research can be driven by theories
or phenomena. Theory-driven research seeks to incrementally build on existing
theories, while phenomenon-driven research uses empirical methods to understand managerial or organizational behaviors for practical and theoretical applications (Schwarz and Stensaker, 2014). Business models, BoP markets, and
water and sanitation services are appropriate arenas for phenomenon-driven
research, particularly because these fields are marked by “unprecedented organizational occurrence[s]” and “Practitioners doing something which we have no
theory or literature about at all” (Schwarz and Stensaker, 2014).
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There are still important research gaps that need to be bridged. Existing literature typically classifies Business Models for taking on BoP markets based on
their profit motive – being profit maximizing, not-for-profit, or a social business (Yunus et al., 2010)– leaving a void in understanding how business models
in specific domains within the BoP can be classified and focusing heavily on consumer goods and services, rather than socially beneficial services. This dissertation uses the domains of Water and Sanitation to examine what types of business
models can be used to extend access to these goods and services in low-income
markets and how they change. These sectors represent goods and services for
which everyone on the planet has an innate demand, yet over a billion people
lack sufficient access. This gap leads to the following research goal:
1. Classifying business models for reaching customers with water
and sanitation services.
Existing literature has established that business models are constantly in flux
(Demil and Lecocq, 2010). Companies continuously modify business model
components and must embrace business model innovations in order to survive
and grow (Dunford et al., 2010; Teece, 2010). This dynamic perspective of business models is complicated by the underlying interactions between components
of business model configurations, which can be difficult to predict and alter over
time (Demil and Lecocq, 2010; Velu, 2017). This is especially true when organizations modify multiple components and where the result is dependent on the
interactions between components (Berends et al., 2016). The existing literature
still lacks a clear understanding of business model innovations and modifications that support the sustainability and growth of water and sanitation services
in BoP markets. This research gap leads to the following research goal and subgoal:
2. Understand business model innovation in water and sanitation
services by:
2a. Identifying business model innovations to sustain and
grow the provision of water and sanitation services

2

While business model innovations are continual, they are not automatic. They
emerge through trial-and-error learning (Sosna et al., 2010) or intentional
phases of initiation, ideation, integration, and implementation (Frankenberger
et al., 2013). A deeper understanding of the actual capabilities that facilitate
these processes is still necessary. This research gap leads to the following
sub-goal:
2b. Determining how such business model innovations occur, including which capabilities are necessary

1.2 Contribution of the Dissertation
This dissertation contains seven published articles, which contribute to existing literature and address the research goals. Figure 1.1 shows the relationship
between each of the articles and the different research goals in terms of classifying business models, describing business model innovations, and explaining
capabilities. The vertical axis displays the goals, while the x-axis displays two
distinct empirical settings for basic services within the BoP: water and sanitation services. As the domains of the research goals are linked, some articles span
two of them. For example, Paper 1 identifies business models in the water sector
and discusses business innovations found in organizations with those business
models, so it is found in the water section of the horizontal axis and stretches
vertically across both the business model and business model innovation sections. The findings for each research goal follow.

3

Figure 1.1: Theoretical and empirical settings of the appended papers.

Research Goal 1: Classifications of business models for reaching customers
with water and sanitation services.

Different types of business models are classified. For water services, a new typology of business models is suggested. This typology goes beyond previous
classifications of profit-oriented business, social-businesses and non-profit organizations. By considering different ways to provide water services, e.g. household devices and water kiosks, as well as economic and social objectives, a typology of five business models is suggested. These business models are: a). lowvalue devices given to people living in extreme poverty, b). high-value devices
sold to customers, c). communities receiving a water treatment plant, d). entrepreneurs as franchisees selling water services and e). hybrid models combining social and economic goals.
In the context of sanitation services, it could be established that organizations
do not rely on a single type of business model. Instead, organizations operate
multiple business models. These multiple business models are observed when
organizations do not only specialize in individual components of the sanitation
value chain, but rather integrate service activities across the entire sanitation
value chain starting with providing toilets, extending to collecting excreta, and
ending with the safe reuse or disposal of the waste. Covering the entire sanitation chain makes these services an advanced service.
4

Research Goal 2a Identification of business model innovations to sustain and
grow the provision of water and sanitation services.

The identification of business model innovations took place in different steps.
These business model innovations are independent from the particular context
and can be applied to both water and sanitation services. Four basic types of
business model innovation in existing water business models were identified:
business diversification, water payments, cost recovery, and distribution channels. Another business model innovation that is specific to the value creation
component of business models is identified – shifting to pay-per-use business
models. Here, water business models are based on the amount of water that
is consumed, rather than the outright sale of water treatment and distribution
equipment.
Research Goal 2b Determining how such business model innovation takes
place.

The business model modifications were observed to evolve through the stages of
business model design, renewal, diversification, and, finally, replication. Developing capabilities such as fostering value-in-context, embracing ambidexterity,
managing a flexible business model, converting customer needs into services,
and extending the customer portfolio are important for managing these business
model innovations in low-income contexts. A capability framework for succeeding with digitalization as a business model innovation was developed.

1.3 Summary of Appended Papers
Complete versions of the following papers are found in Appendix II.
Paper 1: Saul, Caroline Jennings, and Heiko Gebauer. 2018. “Digital Trans-

formation as an Enabler for Advanced Services in the Sanitation Sector.” Sustainability 10 (3): 752.
This paper was prepared the special issue “Leveraging Digitalization for Advanced Service Business Models: Challenges and Opportunities for Circular
Economy” Sustainability. A preliminary version of this manuscript targeted
at practitioners appears in the 2017 edition of Sandec News. It is a multiple
case study of the uptake and application of digital tools by container based
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sanitation service providers.
CBS organizations face challenges to providing their services. To overcome
these obstacles, digital transformations of these services are being carried out.
The article discusses the development and use of information and communication technologies (ICT) for logistics, customer management, and payment
collection by CBS service providers and the implications the introduction of
these technologies has on the business models of the organizations. The paper
highlights the challenges CBS organizations faced before engaging in their
digital transformations, their individual digital transformation pathways, and a
general framework for digital transformations in BoP markets.
These organizations collect human excreta from hundreds of households on a
weekly basis. At the start, when fewer toilets had to be serviced, this was typically managed with handwritten records and dispersed spreadsheets. Now, with
growth in mind, many technological tools are employed to manage this process,
including the Internet of things (IoT), mobile phones, and cloud databases. IoT
solutions, such as QR codes and RFID tags, are primarily used to track the movement of human excreta from the collection point to the treatment center. Mobile phones, both “smartphones” and “function phones,” are integral to the data
collection and management of these organizations. They allow IoT tagged objects to be scanned, customer data to be efficiently entered, and for seamless
customer service requests and reminders. In contexts where mobile payments
are commonplace, they are also used for fee collection and payment reminders.
Cloud-based customer relationship management tools provide a home for all
of the data that are generated and convenient means for sharing information.
These organizations see digital technologies as essential for the refinement and
replication of their business models.
Personal Contribution: Co-authored with Prof. Gebauer. As the main au-

thor, I conceived and designed the study. I prepared and conducted interviews
specifically about digitalization, which built off of previous collaborative case
study work done with these organizations. I analyzed the data, conceptualized
and wrote the bulk of the paper, and dealt with the revisions.
Paper 2: Gebauer, Heiko, Caroline Saul, Mirella Halidmann, and Sasha

Kramer.

2017.

“When One Business Model Is Not Enough for a Social

Business.” Strategic Direction 33 (1): 10-12.
6

This paper is based on a single case study of SOIL: Sustainable Organic Integrated Livelihoods, a social enterprise focused on sanitation that operates in
Haiti. It briefly describes the four business models that SOIL concurrently carries out. They offer a household sanitation service with regular waste collection
as well as sanitation services for special events with occasional waste collection
and onsite staff. They produce and sell compost that is a product of treating the
waste. Additionally, they solicit donations and grants from foundations and individuals to cover the gap between their costs and the user fees that are collected.
This paper discusses the capabilities SOIL exhibits in executing and growing all
of these business models, including recognizing the trade-offs of having multiple
business models, diverting individual management attention to each business
model, and exploiting synergies between the models.
It argues that managing multiple business models is a competency that can be
a springboard for even more business models in the future. Operating multiple
business models can be a means to getting more value out of fixed resources or
developing new income streams.
It was initially published in an unedited form and incorrectly listed the authors
as: Heiko Gebauer, Caroline Jennings Saul, Mirella Halidmann, and Sasha
Kramer. They should be listed as Heiko Gebauer, Caroline Jennings Saul, Sasha
Kramer, and Nick Preneta.
Personal Contribution: Co-authored with Prof. Heiko Gebauer, Dr. Sasha

Kramer and Nick Preneta. I planned and conducted interviews jointly with
Prof. Gebauer and planned and moderated a workshop with the case organization. I aggregated and analyzed data and contributed to the main themes of
the article. I edited the paper for submission and integrated the reviews into the
revisions.
Paper 3: Gebauer, Heiko, and Caroline Jennings Saul. 2014. “Business Model

Innovation in the Water Sector in Developing Countries.” Science of the Total
Environment 488-489 (1): 512-20.
This paper was prepared for the Special Section: Towards sustainable solutions
for arsenic- and fluoride-free drinking water supply in low- and middle-income
countries in Science of the Total Environment.

This paper discusses business models and business model innovations found
7

in organizations that enable people to access treatment technologies that remove geogenic contaminants, such as arsenic and fluoride, from drinking water.
These technologies include household filters and small-scale water treatment
plants. It discusses four primary representative business models, which are either for household level treatment (models A and B) or small-scale community
water treatment plants (models C and D) and prioritize either social (A and C)
or economic goals (B and D), and an emerging fifth hybrid business model (E).
The models are as follows:
A: Low value devices given to people living in extreme poverty
B: High value devices sold to relatively wealthy customers
C: Communities receiving a water treatment plant
D: Entrepreneurs as franchisees selling water services
E: Combining social and economic models, for example reaching

lower income customers through cross-subsidization
This article also identifies four areas of business models where organizations
are introducing business model innovation: business diversification, water payments, cost recovery, and distribution channels.
This paper argues not only for further study of business models for safe water provision, but for also for examining the processes by which these business
models are developed.
Personal Contribution: Co-authored with Prof. Heiko Gebauer who col-

lected cases. I assisted with the data analysis, writing, editing, and revisions.
I shared this paper at conferences and workshops in poster and presentation
form.
Paper 4: Gebauer, Heiko, Mirella Haldimann, and Caroline Jennings Saul.

2017. “Business Model Innovations for Overcoming Barriers in the Base-of-thePyramid Market.” Industry and Innovation 24 (5): 543-68.
By considering cases from 12 water and sanitation service providers, this paper
investigates the way firms respond to challenges in BoP markets with business
model innovations. These innovations fall into five categories: design, renewal,
expansion, diversification, and replication, all of which require realignment between the key business model components: Value Proposition, Value Creation,
8

and Value Capture. The first four types of innovation are generally sequential
and respond to specific barriers in BoP markets. Business model design innovations happen first and address the barrier of customers’ low income. Renewal
was seen when organizations needed to appeal to a wide range of needs or when
payment rates for water and sanitation services dropped off. Business model
expansion, particularly into higher income customer segments countered the

notion that the products and services were only for the poor - increasing the
aspirational perception, while improving the value proposition and value capture aspects of the business model. Diversification was seen as means to overcome some of the risks inherent in BoP markets. Innovations in business model
replication occur after the initial types of innovations and tended to be principle-

based replication, rather than template-based replication, so that local factors
and competencies could be integrated into the business models.
Personal Contribution: Prof. Heiko Gebauer, Mirella Haldimann and myself

all contributed equally to this article. Contributing to all parts of the paper, I
collected and analyzed data for six of the twelve cases used in this paper and
helped with the revision process.
Paper 5: Gebauer, Heiko, Caroline Jennings Saul, and Mirella Haldimann.

2017. “Business Model Innovation in Base of the Pyramid Markets.” Journal
of Business Strategy 38 (4): 38-46.
By looking at how business model components, i.e., Value Creation, Value Capture, and Value Proposition, change as firms undergo business model innovation, this paper examines what contributes to or limits the success of business
model innovation in organizations operating in base of the pyramid markets. It
argues that fostering value-in-context, allowing for modifications, and embracing ambidexterity contribute to the ability of organizations to scale water and
sanitation service provision. Fostering value-in-context means addressing specific pain points that customers have – instead of solely competing on price –
and tailoring product and service design to the local needs and market. Allowing
for modifications refers to having a managerial mindset that is open to changing
the business model and experimentation during the growth process. Organizations that embrace ambidexterity build the necessary organizational structures
to seek out new markets and revenue streams while improving their existing
business models.
9

This article argues that these innovations represent some of the building blocks
that can help an organization scale in BoP markets and that additional modifications to business model components may be needed to respond to organizational
and market changes.
Personal Contribution: Co-authored with Prof. Heiko Gebauer and Mirella

Haldimann, I helped to conceptualize and structure the article. I conducted data
collection and analysis for two key cases: Swiss Fresh Water and Elite Enterprises. I assisted with editing and revisions.
Paper 6: Gebauer, Heiko, Caroline Jennings Saul, Mirella Haldimann, and An-

ders Gustafsson. 2017. “Organizational Capabilities for Pay-per-Use Services in
Product-Oriented Companies.” International Journal of Production Economics
192 (October): 157-68.
This paper considers the organizational capabilities that help firms succeed with
a pay-per-use revenue model, using case studies of eight water treatment equipment manufacturing companies. A pay-per-use business model is attractive to
equipment customers as they avoid high upfront costs, but firms must be able to
survive recovering their investments over time instead of directly at the time of
sale. It discusses the identified capabilities of: financing pay-per-use services,
aligning costs to product usage, and collaborating with customers. Financing
pay-per-use services includes understanding your customers’ needs and the financial model, collaborating with banks, looking for alternative finance options,
combining sources of finance, and understanding and managing financial risks.
Aligning costs to product usage begins with knowing your costs for individual
users and components and integrating penalties for volatile usage into contracts.
This also involves remote monitoring and services, ensuring that the equipment
is in adequate condition to be functional. Additionally, suppliers can be brought
into the service ecosystem, receiving payment for their components as they are
used. Collaborating with customers entails understanding the needs of both
customers and the end-consumer, providing comprehensive solutions, sharing
maintenance responsibilities, and practicing service innovation to create future
business opportunities.
It argues that firms should convert these capabilities into competencies such as
creating strategies for pay-per-use services, utilizing technologies for pay-peruse services, and de-risking pay-per-use services in order to create sustained
10

competitive advantages.
Personal Contribution: Co-authored with Prof. Heiko Gebauer, Mirella

Haldimann and Prof. Anders Gustafsson, I collected data for two of the cases
used in this analysis.
Paper 7: Gebauer, Heiko, Mirella Haldimann, and Caroline Jennings Saul.

2018. “Capabilities for Providing Socially Beneficial Services to Consumers in
Low-Income Markets.” Journal of Service Management Research 2 (1): 16-27.
The provision of socially beneficial goods and services tends to be overlooked
in the BoP literature, in favor of studying consumer goods and services. In its
discussion of capabilities for providing socially beneficial services to consumers
in low-income markets, this paper considers obstacles posed by the BoP market
as well as the internal constraints organizations face when trying to access these
markets.
It argues that practitioners should reorient their strategies away from the traditional no-frills approach usually taken with the BoP. Additionally, it calls for
a departure from standardized service models and the targeting of a range of
income groups, not just the BoP, in order to promote financial sustainability.
These strategies require deep customer knowledge and creative approaches.
Personal Contribution: Co-authored with Prof. Heiko Gebauer and Mirella

Haldimann, I collected data for four of the cases used in this paper and contributed writing to the findings and implications sections as well as being active
in the revision process and finalizing the paper.

1.4 Structure of the Dissertation
Chapter 1 introduces the empirical context of the thesis, theoretical gap, the

research goals that address this gap. It provides an overview of the contributions
of the thesis and includes a summary of the journal articles comprised in this
dissertation, illustrating their relationship to one another. This is followed by
an outline of the structure of this thesis.
Chapter 2 lays the theoretical groundwork for this thesis, including the re-

source based view of the firm, business models, business model innovation as
well as approaches to accessing BoP markets.
11

Chapter 3 explains the research process – examining the appropriateness of

a qualitative methodology, particularly case study research. It explores the approach of the author to the 6 phases of case study research: plan, design, prepare, collect, analyze, and share.
Chapter 4 exhibits the contributions of the journal articles that constitute this

thesis and shows additional work, such as practitioner publications, book chapters and teaching case studies.
Chapter 5 discusses the research goals and the relevance of the literature con-

tributions.
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2 Theoretical Background
In order to address the research goals, literature streams concerning business
models, business model innovation, and the base of the economic pyramid
(BoP) need to be considered. The business model literature forms the basis of
the theoretical lenses used in this dissertation and relates to research goal 1.
Relating to research goals 2a and 2b, the business model innovation literature
builds off of business model literature and investigates how organizations
develop and maintain capabilities. The BoP literature is relevant for all the
research goals, as it helps inform the empirical setting and provides a rather
complex context for examining the other theories at work.

2.1 Business Models
Perhaps the most simplified notion of a business model is “What is our business?” which has long been of interest to management scholars (Drucker,
1954). Since the term “Business Model” emerged during the internet boom,
academics and practitioners have been refining the concept through philosophical (Baden-Fuller and Morgan, 2010) and functional lenses (Amit and Zott,
2001). As seen in Table 2.1 the business model concept can be interpreted
many different ways: as a holistic story (Magretta, 2002) or configurations of
component parts (Baden-Fuller and Mangematin, 2013; Berends et al., 2016;
Zott et al., 2011); as a generic model that could be applied to different industries
or the “recipe” used by a specific firm (see Table 2.2); as a static snapshot of
how a firm is operating or a transformational tool for understanding how a firm
can innovate (Demil and Lecocq, 2010).
Contributions to business model research have been grouped several ways
including the converging orientations of technology, organizational theory, and
strategy from Wirtz et al. (2016) and the seven schools of thought presented
in Gassmann et al. (2016): Activity System School, Process School, Cognitive
School, Technology-driven School, Strategic Choice School, Recombination
school, and Duality School.
The term “business” does not imply that the business models are only useful for
firms with a sole mission of achieving financial goals. They are also relevant
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Table 2.1: Business Model Definitions

Source

Amit

and

Zott

(2001)

Definition

Significance

“... a unifying unit of analysis that cap-

Proposal

tures the value creation arising from

Business Model as

multiple sources. The business model

a construct

of

the

depicts the design of transaction content, structure, and governance so as to
create value through the exploitation of
business opportunities.” p. 494-495
Magretta (2002)

“stories that explain how enterprises

Business

models

work” p. 2

are

“Business models describe, as a sys-

and their connec-

tem, how the pieces of a business fit to-

tors

components

gether.” p. 6
Chesbrough

and

Rosenbloom
(2002)

The
• Articulate the Value Proposition
• Identify a market segment
• Structure the Value Chain
• Estimate the cost structure and

business

model as an intermediary

between

technology and finance/economics.

profit potential
• Describe the location in the Value
Network
• Formulate the competitive strategy
Shafer, Smith, and

“... a representation of a firm’s underly-

A business model

Linder 2005

ing core logic and strategic choices for

is not a strategy,

creating and capturing value within a

just

value network.” p. 204

tool.
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a

strategic

Perkmann

and

Spicer (2010)

“... performative representations that

Business

models

work in three ways: as narratives that

can be abstract.

convince, typifications that legitimate,
and recipes that guide social action.
Rather than actual features of firms,
business models are representations
that allow managers to articulate and
instantiate the value of new technologies.” p. 265
Demil and Lacocq

There are two uses for the term Business

Static and trans-

(2010)

Model:

formational views
of business models

• as a blueprint
• as a tool for managing change or
innovation
Baden-Fuller and
Morgan (2010)

Clarifies what is
• The business model as an ideal

meant by “model”.

• The business model as a unit of experimentation
• The business model as a recipes
• Business models are somewhere
between principles (theory) and
templates
Yunus, Moingeon,

A conventional business model com-

Proposes

social

and

prises the value proposition, value con-

business

model

stellation, and profit equation. In so-

templates,

cial business models there are two profit

stakeholders

equations that must be considered: eco-

instead of share-

nomic and social.

holders.

Lehmann-

Ortega (2010)

Social businesses

with

Value

specify their social profit objectives and

maximization

is

favor social-profit oriented sharehold-

not

to

ers.

financial profits.
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limited

for organizations concerned with generating social value (Foster et al., 2009;
Thompson and MacMillan, 2010). Social businesses are organizations that attempt to satisfy two profit equations: financial profit and social profit (Yunus et
al., 2010), i.e., striking a balance between breaking even and creating social impact, achieving their mission. Even though non-profit organizations have no
mandate to generate profits, they are nevertheless concerned with balancing
economic requirements with their funding sources to sustain their operations
and have maximum social impact, which requires a business model. Sociallyoriented organizations are subject to similar forces as for-profit organizations
when designing their business models (Dahan et al., 2010).
When taken to be the holistic logic of an organization, business models can be
seen as templates depicting the way an organization conducts its business (Zott
and Amit, 2013). This interpretation resonates with the literature that looks at
business models as an overall theory of doing business or template that can be
altered by managers (Baden-Fuller and Morgan, 2010; Chesbrough and Rosenbloom, 2002; McKendrick and Carroll, 2001).
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Table 2.2: Business Model Examples. Each set of Real World Examples includes an
illustration from the a low-income country.
Generic Represen- High-Income Country Ex- Low-Income Country Extations
amples
ample
Razor and Blade
Selling a product,
whose use is
dependent on other
products, which must
be continually
purchased, securing
an ongoing revenue
stream.

Multi-sided
Platform
These models bring
together two distinct,
but interdependent
customer groups.

Pay-per-Use
Instead of directly
purchasing a product
or service, it remains
the property of the
company; the
customer has access
to it and pays based
on how much they
use it.

This model gets its name from
Gillette. After inventing a razor
whose blade could be exchanged
once it became dull, the company gave razors to college students and servicemen, who then
purchased replacement blades
for the razors over time. Desktop Printers are often priced
low, with the knowledge that
users must by refill cartridges
that are compatible with that
specific brand and model of
printer.
Apple’s AppStore brings together application users, who
purchase apps, and application
developers, who pay Apple a 30
percent cut of their revenues.
The Nintendo Wii home gaming system generates revenues
by selling its consoles to casual
gamers, it also is paid royalties
by game developers for the right
to create and sell games that are
compatible with the Wii system.
GoTo charged web advertisers
based on the number of times
their ads were clicked on, instead of a flat fee. Mobility
Car Sharing charges members
per kilometer driven and for the
amount of time they have reserved a vehicle to use cars and
vans across Switzerland.
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Devergy is a solar electricity
service provider in East Africa.
They sell consumers lights, televisions, refrigerators and other
appliances. Customers then buy
bundles of electricity to power
the specific appliances that they
have purchased.

The Jahangir Nagar University Officer and Staff Housing Society in Bangladesh
is paid by residents to collect
household waste. The employees segregate the waste, setting
aside organic waste, like kitchen
residues, and materials that
can be sold to recyclers. The
organic materials are anaerobically digested and the resulting
biogas is sold back to some of
the residents as a cooking fuel.
Swiss Fresh Water installs water treatment systems
equipped with remote monitoring systems in isolated
communities, charging a relatively small upfront installation.
The operator of each system
then pays a fixed amount per
cubic meter of water that is consumed, which covers a margin
and maintenance performed by
the company.

2.1.1 Business Model Components

While a business model must convey the holistic logic of a business (Teece,
2010), very often it describes a firm’s components and how they are linked together (Amit and Zott, 2001; Chesbrough and Rosenbloom, 2002). As a way to
make business models more functional as a unit of analysis and as an element
of strategy, various academics have deconstructed their notion of a business
model into components and created frameworks to map these elements. These
frameworks range from the nine building blocks comprising the Business Model
Canvas (cost structure, revenue streams, value proposition, customer segments,
customer relationships, channels, key activities, key resources, key partners)
(Osterwalder and Pigneur, 2010) to three, like the resources and competences,
organizational structure, and value proposition identified by Demil and Lecocq
(2010). Gassmann et al. (2014) propose a simple Who-What-How-Why framework that refers to the customer, value proposition, value chain, and the profit
mechanism.
There is wide variation in the frameworks and components of business models
that have been conceptualized. By 2005, Shafer, Smith, and Linder had identified 42 elements being used in 12 different business model definitions. For
example, the components of a business model identified in Magretta (2002)
include: customer target, value proposition, cost, profit, and economic logic,
while those from Weill and Vitale (2001) look quite different: value network,
cash flows, product/service flows and information flows. As part of their literature analysis Wirtz et al. (2016) classified components from sixteen business
model definitions into nine components, which they sort into three component
groups: strategic components, customer & market components, and value creation components. None of the definitions examined fill all nine of the components and some definitions do not address a component group at all, demonstrating the breadth in what people understand a business model to encompass. The most concise conceptualization of business model components consists of: value proposition, value creation (delivery), and profit equation (also
called “value capture”) (Ghezzi et al., 2015; Teece, 2010).
The value proposition includes all facets of a firm’s offering that render value
to customers (Chesbrough and Rosenbloom, 2002). The value proposition addresses a particular customer need or problem. The firm, in turn, needs to consider relevant customer segments, and determine which communication and
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delivery channels can be used to reach them (Osterwalder and Pigneur, 2010).
To deliver the value proposition, the firm requires certain resources, capabilities and processes (Johnson et al., 2008). The execution of the value proposition is referred to as value creation (Amit and Zott, 2001). Value creation can
be managed entirely by the firm, or embrace collaborations with external partners (Chesbrough, 2010). The profit equation can be understood as the financial
manifestation of the value proposition and value creation mechanisms, addressing how revenue is to be collected customers and how costs should be structured
for the value creation (Bowman and Ambrosini, 2000).
This thesis relies on this concise conceptualization of three business model components, namely value proposition, value creation, and profit equation; however, many of the organizations used as case studies are social enterprises or
non-profits and are not purely profit motivated. The term Value Capture extends beyond a basic profit equation to include factors such as payment options
and margin models (Baden-Fuller and Morgan, 2010; Johnson et al., 2008) as
well as funding streams that may derive from sources other than the consumer
of a service (i.e. donors or governments) (Foster et al., 2009; Yunus et al., 2010)
as well as social value (Hart and Sharma, 2004; Kistruck et al., 2013, 2011).
Social value is giving as many people as possible access to services addressing
their needs, as well as convincing them to use them continuously (Schaefers et
al., 2018). Social objectives depend on the type of services provided to the consumers. For example, water services give consumers access to safe drinking water and can improve health (Gebauer and Saul, 2014).
These three components of value proposition, value creation, and value capture need to be consistent and are expected to fit into the overall business logic
(Velu, 2017). Similar to Osterwalder & Pigneur’s (2010) contribution on generating business models, these three components have been used to identify different patterns of business models. According to a study by Gassmann et al.
(2014), 55 patterns represent about 90% of businesses’ business models. Companies with drastically different products and services can use the same business
model. Table 2.2 shows some examples of archetypal sector-spanning business
models in the left-hand column and the interpretation of each of these generic
models by a few firms in the columns on the right. The examples of each model
include a short description of two widely known western businesses with that
archetypal model and one example of how that type of model has been translated to the BoP. For example, Gillette pioneered the razor and blade model,
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where customers were sold the razor handle at little or no cost and needed to
repeatedly purchase blades to shave. As an example from a BoP market, Devergy builds small scale solar electricity grids in rural communities. Customers
purchase appliances through the company and buy energy bundles (a certain
amount of kilowatt-hours) that are needed to run the appliances.
A business model’s performance depends on having internal consistency among
the business model components (Zott and Amit, 2008). Internal consistency is
achieved, if the dimensions are aligned in congruent and mutually reinforcing
ways (Mintzberg, 1979). Whichever definition (and the components that belong
to it) is used to describe a business model, the elements of the design must fit together - the strategic components need to be harmonized with the value creation
components.

2.2 Business Model Innovation
While it is useful to conceptualize the overall logic of a business model, the
component-based approach enables an understanding of the dynamics of business models. In addition to being seen as generic or specific, business models
can also be viewed as static or transformational. Static views are descriptive
snapshots of existing or potential business models and allow firms to experiment
with finding internal consistency in different structures. An organization may
have multiple business models concurrently, aspects of which may overlap, creating synergies. The transformational view looks at how business models evolve
(Zott et al., 2011). When viewing business models through a transformational
lens, the interactions between business model components in response to external forces or internal changes are observed or anticipated. (Demil and Lecocq,
2010) The static view will show you Business Model A and Business Model B, but
the transformational view examines how a firm moves from Business Model A
to executing Business Model A+ or Business Model B or Business Models A and
B. The transformational view is particularly important when seeking to identify

and understand such business model innovations.
Business model innovation can be a vehicle for new technologies to be brought
to the market or be enabled by new technologies (Demil and Lecocq, 2010). For
example, Xerox needed to come up with their pay-per-copy business model to
make their new copying machine technology attainable by offices (Cusumano
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et al., 2015). Other business models would be unfathomable without key technological innovations, e.g., companies that operate location based on-demand
platforms, such as Uber and TaskRabbit, would look very different without the
smartphone. Some business model innovations are digital transformations –
the introduction of digital technologies that impact multiple components of a
business model (Matt et al., 2015).
Once a static business model and its components are understood, one can begin to conceptualize how business models change. Business model innovation
(BMI) is the second theoretical domain covered by this dissertation, as seen in
Figure 1.1. Business model innovation can refer to a plethora of activities including creating brand new business models for new or existing organizations
and changing components of an existing business model. Table 2.3 presents a
few example definitions of BMI. Although there is a lack of a unified definition
of BMI, the benefits of effective business model innovation are widely accepted
by academia (Johnson et al., 2008; Lindgardt et al., 2015; Morris et al., 2005).
This becomes apparent in the 2008 IBM Global CEO Study, where the results
showed nearly all the respondents acknowledging they are implementing BMI
in order to remain competitive.
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Table 2.3: Business Model Innovation (BMI) Definitions

Source

Amit and
(2001)
p. 511

Zott

Seelos and
(2005)
p. 244

Mair

Markides (2006)
p. 20

Definition

Significance

“In the context of the business model,
innovation refers not only to products, production processes, distribution
channels, and markets, but also to exchange mechanisms and transaction architectures.”
“Social entrepreneurship creates new
models for the provision of products
and services that cater directly to basic
human needs that remain unsatisfied by
current economic or social institutions.”
Business Model Innovation:

Moving
technical
tion

• “... is the discovery of a fundamentally different business model in
an existing business.”
• “... must enlarge the existing
economic pie, either by attracting new customers into the market
or by encouraging existing customers to consume more.”
• “... simply redefine what an existing product or service is and how
it is provided to the customer.”

Massa and Tucci
(2014)

Business Model Innovation can be either:
• Design: “novel business models
for newly formed organizations”

beyond
innova-

Social challenges
as an impetus for
Business
model
innovation
BMI is a better term
for what used to be
called strategic innovation - increasing the consumption of existing offerings. Business
model innovation is
fundamentally different than technology innovation.

Business
model
innovation can be
novel or configurational.

• Reconfiguration: changing a business model by shifting, shedding
or acquiring resources
Gassmann,
Frankenberger,
and Csik (2014)
and
Matzler (2013)

Changes to at least two elements of an
existing business model
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BMI is complex
and internal consistency must be
found to increase
the success of the
innovations.

— nocite: | Amit and Zott (2001), Massa and Tucci (2014), Seelos and Mair
(2005), Markides (2006), Gassmann et al. (2014), Matzler et al. (2013), Shafer
et al. (2005), Bill and Melinda Gates Foundation (2010) —
To describe such business model innovation, existing literature distinguishes
between two types of business model dynamics. The first relates to changes
occurring in existing business models over time, which are often considered responses to external triggers. This includes work on business model “evolution”,
“learning,” “erosion” and “lifecycles” (Saebi et al., 2017). Such changes are defined as business model adaptation, that is, the process by which management
actively aligns the firm’s business model to a changing business environment.
On the other hand, literature refers to the need to innovate by means of changing
business model components (Casadesus-Masanell and Zhu, 2013; Markides and
Anderson, 2006). Such business model innovations are defined as the process
by which management actively modifies the business model to achieve competitive advantages and even to disrupt market conditions (Saebi et al., 2017).
Accordingly, from the holistic perspective, business model innovation is considered as “… a discovery of a fundamentally different business model in an existing business” (Markides and Anderson, 2006: 20) or, in other words, as a “…
search for new logics of the firm and new ways to create and capture value…”
(Casadesus-Masanell and Zhu, 2013: 464). From a component-based perspective, business model innovation can thus be understood as a deliberate modification of one or multiple components of the business model (Cavalcante et al.,
2011). In this dissertation, the term business model modifications is used to
describe active changes to business model components.
In order for a firm to survive, modifying business model components is likely to
be a continuous task (Dunford et al., 2010; Teece, 2010). Accordingly, business
models are actually in a permanent state of flux and disequilibrium (Demil and
Lecocq, 2010). The configurational nature of business model components complicates the dynamic perspective because the underlying interactions between
components may be hard to predict and difficult to alter over time (Demil and
Lecocq, 2010; Velu, 2017). This is especially true when companies modify multiple components, and where eventual outcomes depend on the interaction of
all components involved (Berends et al., 2016). Furthermore, business model
modifications might fail due to inertia originating from the past success of an
existing business logic. Thus, modifications in the business model components
require a deliberate unlearning of previous business logic (Rezazade Mehrizi
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and Lashkarbolouki, 2016a).

2.2.1 Carrying out Business Model Innovation

Business model innovation can be done by introducing new components to existing business models or by creating completely new ones. Whenever a firm
changes their business model, they should pay attention to the repercussions
of the changes within the organization and put effort into unlearning their old
ones, to avoid misallocating resources, confusion, and regression back to where
they started. Digitization can spur both the creation of new business models or
a digital transformation of existing business model elements.

2.2.1.1 Changing Business Model Elements

One way to practice business model innovation is by introducing incremental
changes to a business model. This involves initiating purposeful changes to specific business model elements, followed by realigning the other business model
components with the changes.
Dynamic consistency is the ability of a firm to remain internally consistent as
they navigate a business model transformation, while maintaining their performance (Demil and Lecocq, 2010). Changes to one business model component will require modifications to at least one other so that the components
become consistent, congruent and mutually reinforcing. For example, altering
how a firm creates value, say by adding product lines targeting lower-income
consumers, could require changes to the Value Capture component of their business because of the cost revenue structure. Demil and Lecocq (2010) refer to
the deliberate activities firms carry out to anticipate, formulate, and implement
these step-wise modifications to business models as “business model evolution.”
In addition to internal consistency, organizations must maintain consistency between their business model and external factors. Contingency theory maintains
that organizational performance depends on the alignment of external environment, strategy, and factors of organizational design (Burns and Stalker, 1994;
Lawrence and Lorsch, 1967; Mintzberg, 1979). In essence, strategy must align
with organizational design, and these internal factors must “fit” conditions in
the external environment (Ruekert et al., 1985). Factors of organizational design refer to resources and capabilities possessed by the organization. If a new
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strategy encounters environmental conditions that differ from those in which
a firm’s capabilities were developed, the capabilities must be realigned; the future performance depends on effectively managing that realignment (LeonardBarton, 1992). It follows that a change to a business model element, which could
be part of the organizational design, strategy or operating environment, will require realignments of other business model components, so that the business
model may remain balanced. This should happen continually as a firm grows or
scales-up.
Realignment covers the alignment between external environment, strategy and
internal capabilities as well as the realignment between various internal capabilities. Although existing capabilities can enable a firm to form new strategies,
the same capabilities can create rigidities and inhibit the formation of others
(Leonard-Barton, 1992). If firms form new capabilities, they have to ensure that
there is a strategic fit, i.e., internal coherence among the new capability configuration (Venkatraman, 1989).

2.2.1.2 Creating a new Business Model

Altering individual aspects of a business model may not be enough to salvage
a troubled business model, and firms may need to create a new and radically
different business model.
Frankenberger et al. (2013) examined existing literature on innovation process phases to develop the 4I-framework, an iterative process model for business model innovation consisting of initiation, ideation, integration, and implementation. The processes and implications of 14 business model innovations at
European companies were then mapped to the framework to identify challenges
and see what parts of business models were affected by the innovations. The initiation phase is about understanding the stakeholders and environment– identifying drivers of change and balancing them with the needs of the stakeholders to find opportunities. Ideation is concerned with generating new business
models to seize the opportunities identified in ideation by overcoming the current business thinking. Ideation is iterated with both initiation and integration.
Exchanges with initiation secure the external fit of the business model innovation; whereas those with integration are concerned with the internal fit of the
model. Integration is the fleshing out of the ideas generated during ideation
into a detailed and robust new business model. This involves answering the
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4 business model components used by Frankenberger: Who, What, How, and
Why in a manner such that they integrate well together and with the wider business ecosystem. The initial three phases comprise the design portion of a business model innovation; the final phase is implementation, during which the new
business model must gain approval from the wider organization and be tested
in a meaningful and managed way.
Amit and Zott (2016) propose a 5 stage framework for business model innovation that is similarly iterative, consisting of: observing, synthesizing, generating, refining, and implementing. Their synthesizing stage is distinct from the
framework put forth by Frankenberger et al. (2013) in that it calls on the firm to
pause, analyze, and reflect on the results from the initiation/observing phase.
An accepted management approach for new business models is to separate them
from the core business (Christensen et al., 2016); however, Markides and Oyon
(2010) suggest that separation may not be enough or even the answer at all.
Depending on the context, there may be competitive advantages in overlapping
some aspects of the business models to a certain extent and that there are distinct challenges enterprises face in executing multiple business models.

2.2.1.3 Unlearning an Existing Business Model

When bringing in new business model components or a completely new business model, the old business model needs to be unlearned during the transition. Unlearning does not necessarily mean totally abandoning the old business
model, but managers and employees must be freed from old routines and structures so that these habits do not hamper the new business model (Teece and
Pisano, 1994).
Rezazade Mehrizi and Lashkarbolouki (2016b) have proposed a process model
to describe an unlearning process in four stages, identifying potential hazards
of each stage:
Realizing that the existing business model is troubled – that its value

generation will not have sustainable growth – is the first stage. This
trouble could be caused by external factors such as technical innovation, shifts in societal behaviors and preferences, and changes to the
economic climate. Realizing could mean recognizing declining sales
or identifying disruptive technologies on the horizon through markets
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analysis. During this first stage, sources of trouble need to be identified within the business model and environment - the signal might be
decreasing sales, but why? Are your products overpriced or are they
off trend? However one should not fall into the cognitive trap: getting too caught up in localizing the issue, not recognizing problems
with the overall holistic business model.
The second stage is revitalizing the existing business model. This is
tempting because organizations are used to successfully operating
within their business model, in which they have invested significantly.
Revitalizing is based on changing components of the business model,
such as cost cutting or increasing levels of advertising. Here managers need to be wary of the confidence trap: attempting to revive
a business model for too long out of hope for an easy solution. This
stage is in line with the process of business model evolution process
put forth by Demil and Lecocq (2010), but business model innovation
goes beyond that.
Parallelizing is bringing in the new business model, while still run-

ning the old one normally. This can be considered similar to organizational ambidexterity. This stage is complex as the new business model
must be developed and implemented, while identifying and reallocating resources to be shared between the business models. Evading the
mixing trap and finding the right balance between isolating and in-

tegrating the old and the new can be tricky, especially as resources are
shared and then shifted more towards the new business model.
The fourth and final stage, marginalizing, is accomplished by increasing the independence of the new business model.

This can

involve changing the organizational structure, shifting and releasing resources, and adapting processes and roles. If the boundaries
between the business models are not delineated strongly enough,
organizations can get caught in the reversion trap where the old
business model regains dominance.
These stages illustrate how firms should be cognizant of the need to “unlearn”
from the moment they begin business model innovation.
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2.2.2 Capabilities for Business Model Innovation

Every organization has a business model and most perform business model innovation at some point, but carrying out these tasks requires particular skill or
capabilities. The role and development of these capabilities can be understood
through the Resources Based View of the Firm (RBV). Penrose (1959) regards a
firm as a collection of resources both physical and human (e.g. assets, skills, abilities and knowledge), which can provide services at the discretion of the firm’s
administration. These individual resources can provide a variety of different
services for the firm under a strategy to increase long term profits. For example, a firm may own 50 tons of soybeans - a resource, but these soybeans can
provide a variety of services - being converted into biodiesel or tofu.
As firms grow, they will reach a point when the management skills and organizational structure that are in place at their small scale are no longer efficient
(Penrose, 1959). At this point a firm can either stop growing, be bought, fail, or
access capital in order to acquire more resources. These resources can be managerial or physical and there has to be an identification of what is happening, a
willingness to know what is needed to change, and an acceptance of the changes.
In the eighties the resourced-based view (RBV) of the firm emerged, influenced
by Wernerfelt (1984) and Barney (1991), articulating the relationships between
firm resources, capabilities, and competitive advantage (Hart, 1995). More
specifically, the RBV assumes that firms can be conceptualized as bundles of
resources, that these resources are heterogeneously distributed across firms,
and that resource differences persist over time (Amit and Schoemaker, 1993;
Mahoney and Pandian, 1992; Penrose, 1959; Wernerfelt, 1984).
Capabilities are information-based, tangible or intangible processes that are
company-specific and are developed over time through complex interactions
among the organization’s resource base.

A firm’s capabilities determine

whether business model innovations are successful and can be either operational or dynamic. These capabilities facilitate both learning to create new
business models, reconfiguring existing ones, and unlearning troublesome
business models.

2.2.2.1 Operational Capabilities

Also called “zero-level” capabilities (Winter, 2003) and substantive capabilities
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(Zahra et al., 2006), operational capabilities are the abilities of an organization
to perform a coordinated set of tasks, using organizational processes and utilizing organizational resources, for the purpose of achieving a particular end
result (Helfat and Peteraf, 2003). They ensure the efficient execution of the
business model in a specific business environment. Firms can achieve competitive advantages by developing operational capabilities into core competencies
(Prahalad and Hamel, 1990; Winter, 2003). Operational capabilities are seen
in the key activities of firms such as research & development, manufacturing,
marketing, and distribution (Grant, 1996). Digital skills that enhance existing
capabilities are operational capabilities. Operational capabilities enable firms
to earn revenue; in turn, this revenue can be reinvested to grow the company.

2.2.2.2 Dynamic Capabilities

Dynamic capabilities are distinct from operational ones. Dynamic capabilities
enable companies to modify their resource base in response to changes in the
business environment by reconfiguring or releasing internal resources, acquiring external resources, and integrating them together (Eisenhardt et al., 2000;
Teece and Pisano, 1994; Teece et al., 1997). They enable companies to create
new strategic paths and to explore new business opportunities (Helfat and Peteraf, 2009; Zahra et al., 2006). Each dynamic capability is built from multiple
processes, individual skills, and management routines (Di Stefano et al., 2010;
Teece, 2007) to facilitate business model innovations, which, in turn, may create certain tipping points in the business development. Business model design
is a dynamic capability (Amit and Zott, 2016).
Dynamic capabilities occur along the sequence of sensing, seizing, and reconfiguring. Sensing refers to identifying opportunities, threats, and changes in
the business environment (Teece, 2007). It is similar to the notion of marketfocused learning, which refers to a firm’s market-search effort and is connected
to the processes that enable a firm to anticipate market developments and
customer requirements, needs, and preferences (Weerawardena and O’Cass,
2004). Seizing involves reacting to what is sensed by warding off threats
and capturing opportunities, including defining a suitable business model for
taking advantage of opportunities (Teece, 2007). Seizing also refers to fully
utilizing investments made to capture the sensed opportunities (Helfat and
Peteraf, 2009). Reconfiguring is about finding new balance between altering
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operational capabilities, integrating the new seized resources, and creating new
ones (Weerawardena and O’Cass, 2004). Business model evolution can take
the form of digital transformations, requiring changes to the internal resources
of an organization.

2.3 Base of the Pyramid
The style of business models, business model innovations, and organizational
capabilities vary widely depending on an organization’s target market. This dissertation is concerned with those that are useful in extending basic services to
the underserved, who are typically the world’s poorest people. With the publication of The Fortune at the Bottom of the Pyramid: Eradicating Poverty Through
Profits in 2005, C.K. Prahalad signaled a departure from the conventional notion that the livelihood of the world’s poorest would only be improved by philanthropy. By connecting the informal markets of the world’s 4 billion poorest
people to the formal supply chains of the “Top of the Pyramid” (ToP) corporations can prosper, while improving lives – simultaneously doing well by doing
good.
In its original sense as put forth by Prahalad (2009), BoP stresses the role that
Multinational Enterprises (MNEs) can play in bringing prosperity to the poor.
By leveraging scale and supply chains, MNEs can vanquish the “poverty penalty”
that poor consumers often have to pay, unlocking new disposable income for
these consumers to spend on other goods and services and improving their wellbeing. BoP “markets” often have to be created from scratch– just because there
is a need, does not mean that people know that there is a solution or are willing
to pay to have it remedied (Simanis, 2011).
The proposition that firms could make a “fortune” while simultaneously lifting
communities out of poverty by targeting poor and disenfranchised people challenged three prevailing assumptions: (1) that companies’ sole focus should be
on their primary economic objective of maximizing shareholder value (Friedman, 1962); (2) that it is the exclusive responsibility of governments to address
poverty alleviation; and (3) that there are not meaningful profits to be made by
serving the extremely poor and treating them as one’s target market.
Counter to these assumptions, the BoP discussion affirmed that social impact
and profits could be achieved by businesses active at the BoP and that these two
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Figure 2.1: Number of results returned in Scopus when searching the keywords Bottom
of the Pyramid or Base of the Pyramid and their cumulative citations.

objectives were complementary, not contradictory (Prahalad, 2009; Prahalad
and Hammond, 2002). The optimistic message of concurrent profits and social
impact struck a chord with big corporations, especially as high levels of market
saturation and competition in ToP markets increasingly limited opportunities
for fast-paced growth in existing markets (Anderson and Billou, 2007; Kayser
and Budinich, 2015).
The BoP is an emerging field for management research, with the first papers
appearing after the turn of the century and the annual number of papers and citations rising rapidly after 2010, as seen in Figure 2.1. Since the original articulation of the BoP proposition, the emerging literature on the topic has undergone
certain reorientations and controversial discussions. There have been distinct
phases in how companies create BoP strategies. In the beginning, the focus was
on selling to the poor – understanding their needs and adapting products to address them. Then there was a movement to engage more deeply with the BoP,
transforming their role from that of a consumer to that of a co-creator or coproducer (Simanis and Hart, 2008). More recently, approaches have become
even more progressive, introducing concepts like open innovation and participatory governance (Cañeque and Hart, 2015). BoP literature can be found in
academic journals and in more practitioner-oriented peer reviewed journals,
such as the California Management Review.
There has been backlash to the BoP concept, most notably from Karnani
(2007b), who sees many BoP strategies as ineffective, exploitative, and morally
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corrupt. He argues instead for a more inclusive approach – engaging the poor
as producers, which would provide employment opportunities, raise incomes,
and increase productivity, as well as working with governments and improving
market efficiency.
Furthermore, the conceptualization of the BoP proposition has shifted from an
initial emphasis on big corporations as the primary actors toward an examination of profit-oriented companies, social businesses, and non-profit organizations as well. The literature highlights the actual conditions of the BoP markets
as well as requirements for business models to serve the BoP population successfully. In this text, “BoP” refers to these low-income consumers, not necessarily
a corporate strategy for reaching them.

2.3.1 Conditions of BoP Markets

BoP markets can be found across a wide range of geographies and cultures and
according to the different contexts can exhibit substantial variation across locations (Kayser and Budinich, 2015; Rivera-Santos and Rufín, 2010; Simanis and
Hart, 2008). Nevertheless, certain characteristics are common to these contexts
and underlie the obstacles to successfully serving the BoP population and creating successful business models (Rivera-Santos and Rufín, 2010; Rivera-Santos
et al., 2015). BoP markets are generally characterized by resource scarcity, institutional voids, and hybrid motivations (Chliova and Ringov, 2017).
Resource scarcity: BoP markets are characterized by resource scarcity

(Seelos and Mair, 2007; Sutter et al., 2013). BoP consumers have very limited
disposable income. This financial limitation makes it difficult for BoP consumers to pay for anything outside the sphere of absolute necessity (Collins et
al., 2009), making non-consumption a defining condition of the BoP market
(Simanis, 2011). Non-consumption is counter-productive for achieving social
impact, since it implies, for example, that people would consume unsafe,
instead of safe water, or defecate in the open, instead of paying improved
sanitation services. Income is limited, because BoP markets often have limited
opportunities to engage in paid activities that extend beyond rudimentary agricultural production, livestock rearing, or day labor (Karnani, 2007a; Kistruck
et al., 2011).
Institutional voids: The prevalence of institutional voids is a second char-

32

acteristic of BoP markets (Khanna and Palepu, 1997; Mair and Marti, 2009;
Mair et al., 2012). Informal markets, such as those found in the BoP, lack the
“established institutional rules” (p. 583) and many enterprises operate illegally
(London et al., 2010), either because laws do not exist or are difficult to enforce.
Institutional voids result where there is a dearth of established property rights,
transparency, enforcement of contracts, and reliable governmental institutions.
Income generation activities might not be protected in the event that organizations default on their promises (Mair and Marti, 2009). Low transparency and
lack of institutions can lead to corruption, which can reduce organizational efficiency (Sutter et al., 2013), lead to substantial costs (Khanna and Palepu, 2000)
and make organizational involvement in BoP markets less attractive. Limited
transparency means that organizations cannot easily access market information, gain insights into customer needs, and make informed decisions about the
credit-worthiness of customers(Ghatak, 1999; Webb et al., 2013).
Hybrid motivation: The hybrid motivation of organizations in the BoP mar-

ket is a third characteristic. Since it is considered by some organizations to be
unethical to make large profits from the BoP population without contributing
to their well-being, financial objectives are often coupled with social objectives
(Ansari et al., 2012; London and Hart, 2004). Such coupling leads to tradeoffs between social and financial objectives (Kistruck et al., 2013; London et al.,
2010). Organizations that target only higher-income segments above the BoP
population can be more profitable, but less have less impact than those targeting only the BoP, and vice versa (Cull et al., 2007; Hermes et al., 2011). Organizations might face an historical dependency on pure charity or mistrust of
profit-seeking activities, which can have negative repercussions, if they do not
make clear that a financial-social hybrid motivation forms the basis of involvement with the BoP (Hart and Sharma, 2004; Kistruck et al., 2011).
Resource scarcity, institutional voids, and hybrid motivation imply that developing financially sustainable BMs for BoP markets will be challenging (Olsen
and Boxenbaum, 2009; Prahalad, 2009).

2.3.2 Business Models and the BoP

Business in the BoP can look substantially different than it does in industrialized markets. Established management theories and empirical generalizations derived from data gathered in the industrialized market are not applica33

ble to low-income markets or at least not always or in the same way (Burgess
and Steenkamp, 2006; Massa and Tucci, 2014). Business Models and Business
Model Innovation are important, yet relativity unexplored aspects of BoP and
poverty alleviation literature.
Prahalad (2012) contends that the BoP represents an opportunity for corporations to move beyond product and technological innovation and create new markets through business model innovation. While there is a consensus that new
business models are needed for Prahalad’s vision of the BoP to be fulfilled – in
particular business models that are co-created with the poor, including them in
the supply chain (Karnani, 2007a; Sánchez and Ricart, 2010; Simanis, 2011) –
the majority of BoP literature views the poor simply as consumers (Kolk et al.,
2014).
Business models for reaching the BoP require substantial changes to the core
of organizations (Garrette and Karnani, 2010), including modifying existing
business model elements or inventing new business models (London and Hart,
2004; Simanis and Hart, 2008). These changes occur at different levels of an
organization, ranging from local customization to altering the guiding mission
statement of the organization, and result in new business models that should
be inclusive, complex, collaborative and scalable. The term inclusive suggests
that firms should incorporate the culturally-specific knowledge relevant to the
BoP consumers as a means of supporting business model innovations (George
and Bock, 2011), molding the value proposition. BoP business models are
considered complex because they have to deal with the strategic tensions that
emanate from addressing the ‘triple bottom line’ in terms of economic, social
and environmental impacts (Elkington, 2004; Smith et al., 2010). This is most
closely related to the delicate value capture equations and trade-offs between
financial profit and environmental and social well-being. BoP business models
are collaborative in the sense that firms leverage the impact of their own
capabilities by combining and integrating them with those of other actors in the
respective business ecosystem-system (Sánchez and Ricart, 2010; Seelos and
Mair, 2007), which could represent a change in the value creation aspect of a
business model by incorporating local producers and distributors. Finally, BoP
business models are scalable, if the unmet needs of the BoP consumers also
represent an actual market (Gebauer et al., 2017).
In order to overcome the many barriers to reaching BoP customers, corporations
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have adapted their strategies in accordance with the 4As: Availability, Affordability, Acceptability, and Awareness (Anderson and Billou, 2007). In doing so
their business model innovations rely on adapting existing products for different
cultural contexts and price points and building new distribution and marketing
channels (Anderson and Markides, 2007). Anderson and Billou (2007) define
the 4As as follows:
• Availability refers to overcoming the fragmented or absent
distribution channels that often plague BoP markets and getting products and services to a location where customers can
access them. Last mile distribution is a challenge for many firms
working in BoP markets, often necessitating new and innovative
delivery methods.
• Affordability refers to the ability of consumers to pay for goods
and services. Cash-flows for low-income consumers are often irregular. Can products and services be designed with prices or financing mechanism, so that they can be accessed by the very bottom of the pyramid?
• Acceptability refers to the social and cultural acceptance of a
product or service. Producers, distributors, regulators, and consumers all need to be willing to interact with the offering. What is
acceptable in one BoP market may not be acceptable in another,
due to specific behaviors and beliefs.
• Awareness refers to the knowledge consumers have about
the assistance and accessibility of a product or service.

BoP

consumers may not regularly interact with traditional advertising outlets, such as TV or newspapers, so unconventional
communication channels may need to be employed.
These 4As are primarily focused on the Value Proposition (availability and acceptably) and Value Creation (availability and awareness) components of business models. Value creation is partially addressed through the price point aspect
of affordability, but additional attention must be paid to cost structures.
There is a growing body of work concerning the role of digital technologies
in BoP business models, allowing conventional products and services to be
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“leapfrogged.” Common examples of this are the use of mobile phones by
people who did not have access to land-lines and mobile payment and saving
services by people who do not have access to the services of physical banks
(Kirui et al., 2013). The influence of digitalization of business models in BoP
markets has been seen in other basic services (Foster and Heeks, 2013; Kuriyan
et al., 2008) such as energy (Alstone et al., 2015), health (Estrin and Sim, 2010),
and water (Gebauer and Saul, 2014; Wilson et al., 2017).
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3 Research Process
This chapter describes the research process. First the driver, intricacies, and
complexities of water and sanitation service provision are discussed. Next, the
methods used for constructing the case studies used in this research are presented. This is followed by descriptions of the water and sanitation case studies
used to inform this research.

3.1 Establishing the Empirical Context: Water and Sanitation Services in BoP Markets
Conveniences that most of the world takes for granted, such as having clean water flow from a tap or a hygienic place to relieve oneself, are elusive in some
parts of the world. Poor water and sanitation practices can have drastic social,
environmental, and health consequences. Overcoming these issues is not a simple question of having access to water treatment technologies and toilets, but a
complex mixture of cultural acceptance, regulatory support, financing mechanisms, behavior change, and many other factors. Sometimes governments are
unwilling or unable to effectively provide these public goods because of corruption, fear of legitimizing informal settlements, and a lack of capacity or political
will (Elyachar, 2012).
In 2000, with the introduction of the Millennium Development Goals (MDG)
the United Nations (UN) addressed the global water and sanitation situation
under the “Ensure Environmental Sustainability” goal, which called for nations
to “halve, by 2015, the proportion of people without sustainable access to safe
drinking-water and basic sanitation” over 1990 levels (United Nations, 2015).
While the world achieved the drinking water part of that target by raising access
from 76% to 91% of the global population, it failed to achieve the sanitation goal,
access to which was extended to 68% up from 54% (United Nations, 2015). In
2015, at the end of the MDG implementation period, 5 billion people had access
to improved sanitation (WHO and UNICEF, 2017) up from 3.4 billion in 2000
(United Nations, 2014); however, due to population growth, the total number
of people without improved sanitation did not change much, dropping from 2.7
billion to 2.4 billion (United Nations, 2015). One billion people still regularly
practice open defecation (WHO and UNICEF, 2017). The population with access
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to piped water grew from 3.5 billion in 2000 to 4.7 billion in 2015 (WHO and
UNICEF, 2017).
In 2015, The UN introduced 17 new goals, the Sustainable Development Goals
(SDGs). Goal 6 concerns Clean Water and Sanitation and has several targets
to be met by 2030 including stipulations concerning water quality, ecosystem
restoration, water resources management, capacity building, and access to
drinking water and sanitation. Especially pertinent to this work are targets one
through three:
6.1 By 2030, achieve universal and equitable access to safe and affordable drinking water for all
6.2 By 2030, achieve access to adequate and equitable sanitation and
hygiene for all and end open defecation, paying special attention to
the needs of women and girls and those in vulnerable situations
6.3 By 2030, improve water quality by reducing pollution, eliminating
dumping and minimizing release of hazardous chemicals and materials, halving the proportion of untreated wastewater and substantially
increasing recycling and safe reuse globally
The SDGs represent a new era of investment into water and sanitation services,
as well as data relating to access and finance. As seen in Figure 3.1, 32% of the
global population does not use improved sanitation facilities and 9% still lack
access to an improved drinking water source, primarily in Africa, Asia, Latin
America, Oceania, and Eastern Europe (WHO and UNICEF, 2017). The MDGs
called for access to improved water and sanitation, whereas the SDGs go a step
further requiring that water and sanitation services be safely managed, so the
gaps that will need to be closed by 2030 are actually a bit larger.
While the 2017 GLAAS Report shows a trend in increasing WASH budgets (for
countries who submitted data), only ten percent reported having sufficient financial resources to meet national targets for water and sanitation coverage
in rural areas (WHO and UNICEF, 2017). This was slightly higher for meeting urban targets, with 22% for water and 13% for sanitation. Reaching underserved populations will cost between 13.8 and 46.7 billion US dollars annually
between 2015 and 2030, excluding operational and maintenance costs (Hutton
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Figure 3.1: Water and sanitation access trends under the MDGs, as presented in “The
Millennium Development Goals Report 2015” from the United Nations p. 59

and Varughese, 2016); in 2015 official development assistance disbursements
for WASH tallied just over half of that at 7.4 billion USD, with almost two-thirds
directed towards water (WHO and UNICEF, 2017).
The unmet sanitation MDG and the considerable expansion of the targets for
the SDGs demonstrate that there will be substantial demand and investment
for water and sanitation service providers who can operate sustainable business
models, which will require innovations to be successful and scalable. Despite
the pressing importance, this topic is under-researched. Most material that is
available about expanding water and sanitation services is in reports from institutions (Hailu et al., 2011; Lang et al., 2013; World Bank, 2004) and case
studies and reports produced by nonprofits (NGOs) or non-governmental organizations (NGOs) (Renouf et al., 2017; WaterAid, 2007), industry groups (Graf
et al., 2014; Gröber et al., 2012), or collaborations between them (Jenkins and
Modak, 2011; Toilet Board Coalition, 2016) as well as teaching cases that have
been written about Sanergy (Walske and Tyson, 2016), a container based sanitation service provider in Kenya, and Sarvajal (Macomber and Sinha, 2011), a
water services company in India. While the dissemination of this type of information can be useful and accessible to practitioners, common to these reports
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is the anecdotal evidence and little systematic investigation of such water and
sanitation service providers from a business model perspective.
There is some WASH presence in management literature including a single case
study on an enterprise-led urban sanitation provider (London and Esper, 2014)
and an examination of delivery models used by sanitation entrepreneurs in India
(Ramani et al., 2012). Often when WASH topics arise in the BoP conversation
it can be a bit contentious. In his rebuttal of the role of MNEs improving the
quality of life of the poor, Karnani (2007b) specifically calls out the inability of
consumer goods, such as televisions, to raise people out of poverty, especially
when they lack sanitation. Simanis (2011) illustrates the difficulties of executing a for-profit BoP strategy with the case of PUR, a chemical water treatment
product for use at home that was sold in individual sachets and developed by
Procter & Gamble. Despite the millions of dollars invested in listening to lowincome consumers to tailor the product design, price point, and marketing and
distribution strategies, the product never achieved the desired market penetration and has been relegated to the non-profit section of the company.

3.1.1 Characteristics of water and sanitation services

Similar to the idea that the general characteristics of the BoP market shape the
business models and business model innovations in those contexts, the specific
aspects of water and sanitation services play a vital role when designing and
reconfiguring business models for providing safe drinking water and improved
sanitation services.

3.1.1.1 Water Services

Safe water services rely on improved drinking-water sources. An improved
drinking-water source is one that is selected or designed to protect the water
from contamination, proving the potential for the delivery of safe drinking
water. Water that is piped into the dwelling or yard, public taps, tubewells,
boreholes, protected hand dug wells and springs, and collected rainwater are
all considered improved drinking-water sources. Unimproved sources include
unprotected springs and dug wells, carts with tanks of water, surface water, and
bottled water.
It is important to note that an improved water source is not necessarily safe
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for human consumption. This is of concern when there is geogenic contamination of the water, such as the presence of naturally occurring fluoride or arsenic
in groundwater (Eawag, 2015) or in cases of microbiological contamination at
the source, during distribution, or storage (United Nations, 2014). Onda et al.
(2012) estimate that a billion people who were drinking “improved water” in
2010, were drinking unsafe water and an additional 1.2 billion were drinking
water that was at risk of becoming unsafe. Intermittent service, e.g., taps that
only flow during certain hours of the day or pumps the frequently break down,
affects customer health (Bivins et al., 2017) and satisfaction (Hastak et al., 2017).
Around a third of rural water points are not functioning in line with expectations
(RWSN Executive Steering Committee, 2010; World Bank, 2017), although this
can vary regionally (Puerta, 2016).
The new World Health Organization (2015) SDG drinking water indicator for
target 6.1 measures the “percentage of the population using safely managed
drinking water services,” extending beyond the MDG call for improved drinking
water sources, to further account for water quality, proximity, and reliability. Their drinking water ladder consists of four rungs in increasing order of
desirability:
• Surface water: Water from lakes, ponds, rivers, canals, or irrigation channels
• Unimproved: Basic sources with collection time greater than half an hour
and water from tanker trucks and carts or unprotected springs or dug wells
• Basic: Water that can be collected in less than half an hour round-trip from
piped systems, boreholes, rainwater, or protected springs or dug wells
• Safely managed: on premises, available on demand, no fecal or priority
chemical contaminants
All aspects of a drinking water system must be considered to protect water quality from the source to the consumer. Peter et al. (n.d.) suggests the following
functional groups that should be considered:
• Source refers to the origin of the water. Is it rainwater from the sky, groundwater from an aquifer or spring, surface water from a river, pond, or lake,
or salty brackish water or seawater?
• Intake is where the water enters the drinking water system. Does a well or
pump bring up groundwater? Is rainwater collected in a cistern?
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• Abstraction is how energy is harnessed to collect water. Does gravity convey it through pipes or are mechanical or hand pumps used?
• Treatment refers to the processes water undergoes to make it suitable for
consumption. How are microbes killed, geogenic contaminants and micropollutants contained, and turbidity and salt removed?
• Distribution and transport refers to how water moves from the treatment
site to the place of consumption. Do people fill jerry cans at water kiosks or
community water points? Do water vendors deliver tanks of water to their
customers? Is there a piped distribution system?
• User safety considers household treatment and safe storage. How much
water is stored at the home? Does the water need local treatment for bacteria or turbidity such as filtration through ceramic pots or a membrane,
microbial treatment such as boiling, adding chlorine, exposure to ultraviolet rays to kill pathogens and/or chemical treatment to absorb geogenic
contaminants like Fluorine and Arsenic?
The water portion of the MDG was met, but there are still un-, under- and
intermittently-served people. The largest proportions of which are in Oceania
and sub-Saharan Africa where coverage of people with access to an improved
drinking water source rose from 50 to 56 percent and 48 to 68 percent, respectively (United Nations, 2015). Low-income countries, those where the
annual gross national income is less than $1045 per capita, made insufficient
progress to meet the target, when considered separately from the rest of the
world (United Nations, 2014).

3.1.1.2 Sanitation

Improved sanitation means that human excrement is hygienically separated
from human contact; this includes facilities connected to a piped sewer system,
septic tanks, pit latrines with a slab, and composting toilets. Additionally, if
households share a sanitation facility, they are considered to have unimproved
sanitation regardless of the type of technology they are using. Nine percent
of the global population was using shared facilities in 2015. As regions, SubSaharan Africa, Southern Asia, and Oceania drastically missed the MDG target
for sanitation access (United Nations, 2015), with Oceania showing no increase
in the proportion of the population with access.
The SDG targets related to sanitation, 6.2 and 6.3, extend the “improved” and
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Figure 3.2: An illustration of the Sanitation Value Chain from the Bill and Melinda
Gates Foundation (2010) labeled with the functional groups from Eawag’s Compendium.

“unimproved” sanitation designations, calling for “adequate and equitable” sanitation for all, and emphasize the need to manage wastewater and recover resources for reuse. Globally, an estimated 80% of wastewater goes untreated
posing environmental and health risks (United Nations World Water Assessment Programme, 2017). The new sanitation ladder put forth by World Health
Organization and UNICEF (2016) includes the following steps:
• Open Defecation: depositing or disposing of feces in open spaces, bodies of
water, or with solid waste
• Unimproved: “pit latrines without a slab or platform, hanging latrines and
bucket latrines”
• Limited: improved, but shared between households
• Basic: single household and improved
• Safely managed: basic sanitation facilities where the excreta is hygienically
disposed of on-site or transported to a treatment facility
The Global Expanded Monitoring Initiative (GEMI), a collaboration between
UN Water and Joint Monitoring Programme for Water Supply and Sanitation
(JMP), will collect data about all of the levels of the ladder; however only “Safely
Managed” will count towards achieving the target.
As indicated by the sanitation ladder, safely managed sanitation requires consideration beyond the toilet – the whole sanitation chain must be considered.
There are a few different representations of a sanitation chain, such as the Sanitation Value Chain shown in Figure 3.2 and the functional groups detailed by
Tilley et al. (2014). The following functional groups are accounted for in comprehensive technical systems: user interface, collection and storage/treatment,
conveyance, semi-centralized treatment, and use and/or disposal. There are
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many technical options for each of these groups and they can be combined many
ways. The Compendium of Sanitation Systems and Technologies explores some of these combinations in depth, but a general description of each
group is as follows:
• Toilets and squat pans are typical examples of a User Interface, which
should hygienically separate the individual user from the excreta. Some
sanitation systems are designed to handle urine and feces individually, in
which case the user interface should separate the two waste streams.
• The Collection and storage/treatment functional group is a feature of “onsite sanitation” where excreta are stored at the location that they are generated and either treated in-situ or later transported away. Collection technologies include septic tanks, composting chambers, dehydration vaults,
biogas reactors and various styles of pit latrines.
• Conveyance refers to how excreta are transported between functional
groups. The alternative to onsite sanitation is offsite sanitation, systems
where excreta is promptly carried away by a sewer system. In onsite
sanitation systems conveyance includes removing the stored matter by
mechanical or manual emptying or vacuum tucks and the transporting it
to a treatment site by hand, cart or truck.
• Treatment means reducing the amount of pathogens, nutrients, and organics of the conveyed material to acceptable levels. There are many different
technological options to achieve this, which need to be carefully combined
and selected based on influent volume and characteristics, financial and
energy requirements, desired end-products, and other contextual factors.
Some treatment options include: anaerobic baffled reactors, stabilization
ponds, planted and unplanted drying beds, activated sludge, trickling filters, sedimentation ponds, co-composting, and disinfection.
• After treatment, one must Use and/or Dispose of the remaining matter.
Usually, it contains nutrients that can be useful for agricultural applications
or has carbon content that can be harnessed as energy, such as biogas or
biochar-briquettes.
In addition to these core functional groups, auxiliary goods and services might
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be necessary, such as plumbing maintenance or the construction of a superstructure, if the user interface is located outside of the household.
Besides this general activities and functional groups, there are specific configurations of sanitation systems. Several of the cases in this dissertation are about
Container Based Sanitation (CBS) service providers. CBS refers to a sanitation
system in which excreta is stored in a vessel at the point of use (usually at the
household). The excreta are then transported to a treatment site with pushcarts and motorized vehicles, where they are safely handled and treated. An
important outcome for some CBS service providers is the contribution to the
circular economy, e.g., minimizing resource consumption and closing resource
loops (Andersen, 2007). Resource consumption is avoided, notably in the form
of water that would have been used for flushing and conveyance, as most CBS
systems are designed around waterless toilets. Resource loops are closed during use and/or disposal activities by harnessing the nutrients and energy carriers contained in excrement; however, how this can be done is dependent on
upstream activities, i.e., how materials are collected, conveyed and treated. The
majority of the nutrients contained in wastewater are in the urine (Larsen and
Gujer, 1996); however, feces contains some nutrients as well as carbon, so some
organizations prefer to collect these materials separately, which requires urine
diverting toilets.

3.2 Methodology
Within the study of the BoP, especially in development economics, Randomized
Control Trials (RCTs) have become more popular (Banerjee and Duflo, 2011).
RCTs rely on the replication, many times over, of static strategies that can be unsuccessful for the sake of statistics. Therefore, the approach for addressing these
research gaps and goals is necessarily qualitative. While, quantitative studies related to the BoP have begun to emerge (e.g., London et al. (2014)), a qualitative
case study research approach has been purposefully chosen for this thesis.
A qualitative research approach has been chosen to address the research goal,
since they are interested in the choices and behavior of individual organizations.
Qualitative management research is a dynamic process: approaches to gathering and analyzing data can change in response to the data that are collected
(Bluhm et al., 2011). Qualitative research allows for “myriad of different data
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collection possibilities and flexible analysis techniques.” (Bluhm et al., 2011).
A case study approach provides a venue for exploration where many different
qualitative methods can be used in conjunction with one another, which reduces
the tendency to depend on one method and provides the opportunity to consider
insights that arise from some methods, but not others (Knights and McCabe,
1997).
Each of the papers in this dissertation is based on case study research. A
methodology for case research was laid out by Yin (2014), as being non-linear,
iterative, and consisting of six phases. These steps are plan, design, prepare,
collect, analyze, and share. They can be linked as shown in Figure 3.3. As
data were collected and analyzed, new topics that came to light could be integrated into the preparation and design of future data collection efforts. For
example, themes of digital technologies were emerging in interactions with
several container-based sanitation organizations, so additional semi-structured
interviews were conducted specifically about digitalization.
Cases have been primarily built through interviews with founders and employees of service providing organizations. This has been supplemented through
workshops, engaged scholarship and reviewing publications and products produced by the organizations. When multiple case studies were used in a paper,
they were analyzed individually and together. In many instances, individual
cases are used in multiple articles. Table 3.1 displays the number and types of
cases used for each paper as well as the data collection and analysis methods
used to develop each one.
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Figure 3.3: Non-linear pathways on the road map for case study research as presented
in Yin (2014) p. 1.

3.2.1 Plan

I contributed to compiling a list of basic service providers in BoP markets, primarily in the water and sanitation sectors, but also including solid waste management and energy service providers, and monitoring them for interesting developments. Access to new and existing enterprises was continually developed
through contact at international conferences, through the project relationships
of the research institute, and leads from other organizations. These relationships were built and maintained through Eawag’s long term commitment to
studying water and sanitation in developing countries and expanding the knowledge base of these sectors.

3.2.2 Design

Cases were selected for uses in publications that were longitudinal and had multiple avenues for collecting data. The case studies were designed to be longitudinal in nature; each organization was monitored over time so that any growth
or steps towards scale could be investigated. The tools used to generate evidence included archival review, formal and informal interviews with stakeholders, workshops, and embedding with the organizations as both an observer and
participant performing engaged scholarship. Engagement outside of academia,
directly in the activities of practitioners can lead to a more fundamental un47

Table 3.1: Methods used in each paper
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derstanding of issues in management (Van De Ven, 2011). Workshops and focus groups were chosen as an appropriate data collection method, since this research field is still relatively exploratory (Hunt, 1991).

3.2.3 Prepare

The design and methods differed with each type of organization, based on what
level of access was available considering financial, geographical, practical, and
time constraints. As there is no one-to-one comparison of the results between
organizations, this is appropriate.
• For structured interviews, practical and theoretical questionnaires were
created, tested and revised beforehand. When this method was applied
by different interviewers, they coordinated beforehand to ensure that they
had a common understanding and tone. The questions were designed to
allow the interviewees to tell their own stories (McCracken, 1988).
• Before each interview, notes from previous interactions with the particular
individual or organization were reviewed and relevant follow-up questions
were noted down.
• An interview guideline used in Paper 1 can be found in Appendix I along
with one used to understand consumer motivations and experiences related to purchasing a subsidized latrine in Burkina Faso.
• Engaged scholarship was preceded by extensive familiarization with the
firm by reviewing their websites, social media, promotional materials, and
third party reports.
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• Workshops were structured to stimulate interactions between the participants (Calder, 1977), in order to elicit different responses than would be
obtained from individual interviews.
• Workshop activities included brainwriting, fishbone diagrams, focus group
discussions, plotting ideas and challenges on a continuum and iterating
business model canvasses.

3.2.4 Collect

By working with organizations over time, the research team was able to build
trust, identify the important informants, and track growth processes. Organizations were selected during a screening phase based on criteria such as accessibility and level of innovation that they display. Profitability and success were
not necessary for a case to be determined to be worth investigating. Historical
cases of failed organizations were occasionally considered.
• Interview questions were phrased in an unobtrusive and non-direct manner (McCracken, 1988), asking participants for specific examples (Mishler, 1986). The vocabulary used in the interviews was vernacular, avoiding
jargon and predefined constructs from the literature, in order to avoid linguistic, cultural and cognitive dissonance.
• Site visits provided an opportunity to interact many levels of an organization at once and observe how they engage with customers, suppliers, and
institutions.
• Workshops for individual organizations were conducted to address specific
business model configuration challenges at the headquarters of:
– SOIL (protocol in Appendix I)
– Sanergy
– LooWatt

• Workshops used to gather the experiences of multiple organizations were
held at meetings and conferences
– CBS Challenges Workshop at the 2017 Global Toilet Business, Innova-

tion & Investment Summit
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– PEAK-Kurs: Business Model Innovation for Water and Sanitation Ser-

vices in Low-income Countries.
– Water Kiosk Discovery Days (2015, 2016, 2017)
– Business Innovations for Scaling-up at Tech4Dev 2016 (protocol in Ap-

pendix I)
• The composition of groups for workshops was controlled, where possible,
in order to facilitate constructive group dynamics (Morgan, 1997). For
example, when working with an international NGO, the groups for the
ideation workshops were mixed between domestic and international staff.
• Informants reviewed the resulting transcripts and workshop results in order to enhance construct validity (Yin, 2014). An example of a workshop
protocol and the results from a workshop about innovation in water kiosks
conducted with development professionals can be found in Appendix I.

3.2.5 Analyze

The cases were analyzed both individually and together as they were collected,
processed and refined. Primary and secondary data were compiled into narratives about business model innovations. The data analysis of these narratives
reveals insights into how business models evolve in the long-term (Narayanan et
al., 2009). The data were scanned, theoretically sampled and coded openly, axially, and then selectively in accordance with the procedures detailed in Strauss
and Corbin (1998). An example of how qualitative data for an individual case
was structured can be found in Appendix I, illustrating how x-runner addressed
specific challenges to their growth.
Within-case analysis was the initial level of scrutiny. This was carried out with
respect to different constructs and variables, such as the components of Business Model Canvas (Osterwalder and Pigneur, 2010). This highlights which
capabilities are needed to fulfill an organization’s value proposition and value
creation. Of particular interest in longitudinal cases was elucidating the difference in operational and dynamic capabilities and what role they play in the
growth and expansion of the organization. Do the skills that enable scaling become rigidities later on as the RBV would suggest (Leonard-Barton, 1992)?
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3.2.6 Share

The work has been presented at international conferences in presentation and
poster forms, in academic journal articles, and in documents and workshops
geared towards practitioners. Additionally, teaching cases were developed in
order to enable access to this topic at the classroom level. The dissemination of
the research happened throughout the entire research process.
• The research was published in scientific journals, with the aim of circulating the work through the management, international development, and
environmental engineering academic communities. A list of academic publications and their contributions can be found in Table 4.1. Additionally,
some results have been published in non-academic outlets.
• A list of selected conference presentations and posters can be found section
4.2. Conferences also provided an arena to conduct workshops with practitioners, while disseminating knowledge that had been developed and gathering more case leads. In addition to conferences, presentations were made
to advisory boards comprised of funding agencies, external evaluators and
academics about the progress and contributions of our research group. One
of these presentations led to an opportunity to exchange with other WASH
business researchers in a PhD seminar with Prof. Barbara Evans.
• I acted as a facilitator at annual Discovery Days with water kiosk practitioners to exchange on practical experiences and theoretical advancements.
These events also served as a way to recruit new cases.
• Conference attendance provided opportunities to interface directly with
practitioners and policy makers as well as academics. For example, the
Water and Health Conference at the University of North Carolina provided
access to funding organizations such as USAID, practitioners including
US based NGOs and consulting groups, but has as academic focus, with
technical and implementation research being presented by students and
researchers. The Tech4Dev conference at EPFL provided an audience of
researchers and practitioners in other development sectors (e.g. energy,
health, agriculture), who were interested in cutting edge approaches to
problem solving and technologies.

World Water Week in Stockholm,

Sweden is attended by several branches of the United Nations, World Bank
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representatives, MNEs, Implementers such as Sida and GIZ, practitioners
from several NGOs as well as academics.
• Teaching cases were written and tested for 3 cases. These cases have been
used in management, engineering, and development studies courses at universities. They have been refined to respond to feedback from case learners
and teachers. A list of these cases can be found in Section 4.2.

3.3 From Case Studies to Articles
With the exception of When One Business Model Is Not Enough for a Social Business (Paper 2), all journal articles rely on multiple case studies and utilize within

and cross-case analysis. After several individual case studies were created and
analyzed, cross-case analysis was employed. This analysis was usually crosscultural and cross-regional, because there is not local competition in these public good markets, with a few exceptions. Cross-case analysis could take place
within one sector using several firms or across multiple sectors within the same
geographical context. For the cross-case analysis, the data were scanned, theoretically sampled, and coded openly, axially, and then selectively in accordance
with the procedures detailed in Strauss and Corbin (1998). The coding was done
with respect to specific capabilities that were identified.
Eleven major case studies were developed and used in articles and practitioner
publications. A brief summary including my contribution and utilization of each
one follow

3.3.1 Water

• Weconnex, also known as its Swiss parent company name, Elite Enterprises, was initially a department of Trunz Water Systems AG, that was
spun-off in 2015 when the Swiss Franc was allowed to float against the
Euro, causing issues in the Swiss export sector. They provide a containerized energy and water solution for rural areas. Using engaged scholarship
methods, I conducted financial modeling and sensitivity analysis for their
proposed business model, interacting with Swiss staff and local managers.
Weconnex were also frequent participants in Discovery Days and the related workshops. This case was used in five journal articles and a teaching
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case study.
• Swiss Fresh Water has created a compact water treatment system that
has remote monitoring and control capabilities. They have used these technological capabilities to experiment with different revenue structures, since
they can restrict the functionality of machines in the case of misuse. I conducted interviews with Swiss Fresh Water executives and employees, visited their factory and they participated in workshops at Discovery Days.
This case was used in practitioner publications and three journal publications.
• Grundfos LifeLink A large international pump manufacturer developed
a water dispenser that is activated by an RFID card that customers have
loaded with water credits via mobile money. In conjunction with an international NGO, sixty of these dispensers were installed in rural Kenya. I
designed interview guidelines for different actors within the project (water
committee members, customers, NGO employees, Grundfos staff, government officers, etc.) and carried interviews with over 70 people with the aid
of local research assistants to assess the functionality and sustainability of
the project. Previous interviews and workshops with this organization were
used in two journal articles and the field work interviews were used for an
external report.
• Oromo Self-Help Group (OSHO) is a grassroots organization in
Ethiopia that operates several water kiosks in areas with water with high
fluoride content. They have built filters at many of their kiosks, which can
remove the fluoride from the water, and they generate the bone char that is
used as filter material. They have been attempting to find a business model
that allows the filter material to be exchanged regularly and profitably, to
promote the health of the communities they work in and the sustainability
of the services they provide. This case was used in three journal articles.

3.3.2 Sanitation

• SOIL is a Container-based sanitation NGO in Haiti. They have transitioned from providing village sanitation solutions, to emergency sanitation
after the major earthquake in 2010, to providing household a household
sanitation solution. My engagement with SOIL consisted of over a dozen
hour-long interviews with their Executive Director and workshops includ-
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ing the CBS Challenges Workshop at the Toilet Summit and a workshop
in Haiti on understanding SOIL’s current business models and developing
new directions. The agenda for this workshop can be found in Appendix I.
The work on this case was supported by Grégoire Virard, who was embedded with SOIL for 6 months. SOIL was used as a case study in practitioner
publications and three journal articles.
• x-runner Venture is a Container-based sanitation social enterprise in
Lima, Peru. My engagement with x-runner consisted of over a dozen hourlong interviews with their co-founders and managerial staff and workshops
including the CBS Challenges Workshop at the Toilet Summit and a workshop at the PEAK-Kurs: “Business Model Innovation for Water and Sanitation Services in Low-income Countries.” An interview guideline used to
understand the role of digital technologies in their operations is found in
Appendix I. x-runner was used as a case in two journal articles.
• LooWatt is a Container-based sanitation social enterprise in London and
Madagascar. Their London office handles design and providing VIP sanitation services at festivals, while their Madagascar office provides a household toilet service in Antananarivo. Their pilot phase was based on the idea
that they would operate public toilet facilities. We conducted a workshop at
their London office to understand different business model configurations
using morphological boxes and worked closely with them to model their
actual collection practices to better inform a future logistics strategy. They
also took part in the CBS Challenges Workshop that took place at the Toilet
Summit and a workshop at the PEAK-Kurs: “Business Model Innovation
for Water and Sanitation Services in Low-income Countries.” LooWatt was
used as a case study in one journal article.
• Sanergy is a CBS social enterprise in Nairobi Kenya. They initially used a
business in a box franchise model for toilets in public spaces. I co-designed
and facilitated a workshop with operators and salespeople to understand
factors that could help them sell to landlords in order to offer a household
level service; this was preceded by interviews with top managers. They
also took part in the CBS Challenges Workshop that took place at the Toilet
Summit. This case was used in two journal articles.
• Sanivation is a CBS social enterprise providing sanitation services in
Naivasha, Kenya and at refugee camps in Kenya. After establishing a
rapport at the CBS Challenges Workshop, key employees were interviewed
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about the introduction of digital technologies into their operations. This
case was used in one journal article.
• L’Office national de l’eau et de l’assainissement (ONEA) is the national water and sanitation authority in Burkina Faso. They received funding from the KfW development bank to subsidize the construction of latrines in mid-sized towns in Burkina Faso. I designed interview guidelines for different actors within the project (national and local government
officers, consultants responsible for implementation, the funding agency,
households, masons, etc.). An example of which can be found in Appendix
I. I carried out the subsequent interviews with the aid of international and
local research assistants. This case was used in an external report.
• RAJ Organik is a vermi-culture cooperative in Indonesia, which was selected for study in order to understand how networks based on the reuse of
agricultural wastes can grow and the related barriers. I designed interview
guidelines for different actors within the network (group administrators,
worm producers, customers, and R&D partners) and carried out interviews
with the aid of local research assistants. This case was used in an external
report and was turned into a teaching case study.
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4 Contributions
4.1 Journal articles included in the Dissertation
The published versions of the following articles are found in Appendix II.
Table 4.1: Journal articles and Contribution
Title

Empirical and Theoretical Contributions

Paper 1 - Published
Digital Transformation as an En-

• Multiple Case Study

abler for Advanced Services in the
Sanitation Sector

• Explores the influence that the adoption of
digital tools, including IoT, have on the busi-

Caroline Jennings Saul and

ness model evolution of CBS service providers

Heiko Gebauer
Roles:

• Shows that digitalization occurs in the following areas:

• Planning + Preparing
• Data Collection + Analysis

– Logistics

• Writing + Revisions

– Information management
– Payments

Paper 2 - Published
When One Business Model Is Not

• Single Case Study

Enough for a Social Business

Heiko Gebauer, Caroline Jen-

• Explores a social enterprise that is executing
multiple business models

nings Saul, Sasha Kramer, and

Nick Preneta1

• Demonstrates complexity of growing multiple
business models.

Strategic Direction
2017

• Proposes recommendation for balancing mul-

Roles:

• Planning + Preparing

tiple business models through the growth process

• Data Collection + Analysis
• Writing + Revisions

1

Initially published with the authors listed incorrectly as: Heiko Gebauer, Caroline Jennings

Saul, Mirella Halidmann, and Sasha Kramer
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Paper 3 - Published
Business

Model

Innovation

in

• Multiple Case Study

the Water Sector in Developing

• Classification of business models in water sec-

Countries

Heiko Gebauer and Caroline
Jennings Saul

tor
– Household

Science of the Total Environment

– Community

2014
– Hybrid

Roles:

• Shows evidence of business model innovation

• Data Analysis
• Writing + Revisions

– Diversification
– Water Payments

– Distribution

Channels

– Cost Recovery

• Describes skills and competencies needed for
developing more innovations
Paper 4 - Published
Business Model Innovations for

• Multiple Case Study

Overcoming Barriers in the Base-

• Identifies and classifies business model inno-

of-the-Pyramid Market

Heiko

Gebauer,

Mirella

Haldimann, and Caroline Jen-

vations:
– Design

nings Saul

– Renewal

Industry and Innovation

– Expansion

2017
Roles

– Diversification

– Replication

• Adds to discussion of BoP Business Models
and configurational view of business models

• Data Collection + Analysis
• Writing + Revisions
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Paper 5 - Published
Business Model Innovation Base-

• Multiple Case Study

of-the-Pyramid Markets

Heiko

Gebauer,

Jennings

Saul,

Caroline

and Mirella

Haldimann

• Lessons learned for BMI in social enterprises
in the water sector
– Foster value in context

Journal of Business Strategy

– Allow for modifiability

2017
– Embrace ambidexterity

Roles:

• Planning + Preparing
• Data Collection + Analysis
• Writing + Revisions
Paper 6 - Published
Organizational

Capabilities

for

• Multiple Case Study

Pay-per-Use Services in ProductOriented Companies

Heiko Gebauer, Caroline Jennings Saul, Mirella Haldimann,

and Anders Gustafsson.

• Describes organizational capabilities necessary for pay-per-use services:
– Financing services
– Aligning costs with equipment usage

International Journal of Production Economics
2016
Roles:

• Data Collection + Analysis
• Writing + Revisions

– Collaborating with customers

• These capabilities are converted into core
competencies in order to achieve competitive
advantages
– Strategizing pay-per-use services
– Utilizing technologies for pay-per-use

services
– De-risking pay-per-use services
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Paper 7 - Published

Providers of socially beneficial goods and services in

Capabilities for providing socially

low-income markets require three capabilities:

beneficial services to consumers in

• Adapting the service operation model

low-income markets

Heiko

Gebauer,

Mirella

Haldimann, and Caroline Jennings Saul

• Converting latent customer needs into valueadded services
• Extending the customer portfolio

Journal of Service Management
Research
2017
Roles:

• Data Collection + Analysis
• Writing + Revisions

60

4.2 Additional Contributions
Academic Journal Articles

Gebauer, Heiko and Caroline Saul. 2014. “Eine Bibliometrische Analyse des
Forschungsstandes und der zukünftigen Forschungsfragen für Die Transformation vom Produzenten zum Dienstleister.” Die Unternehmung 68 (4):
229-49.
Gebauer, Heiko, Simon Joncourt, and Caroline Saul.

2016.

“Services in

Product-oriented Companies: Past, Present, and Future.”

Universia

Business Review 2016 (49): 32-53.
Gebauer, Heiko, Mirella Haldimann, and Caroline Jennings Saul. 2017. “Competing in Business-to-Business Sectors through Pay-per-Use Services.”
Journal of Service Management28 (5), 914-935.
Gebauer, Heiko, Mirella Haldimann, and Caroline Jennings Saul. 2017. “A
Typology for Management Innovations.” European Journal of Innovation
Management 20 (4): 514-33. doi:10.1108/EJIM-06-2016-0059.
Book Chapters

Gebauer, Heiko, and Caroline Saul. 2015. “Financial Viability for DrinkingWater Services.” In Geogenic Contamination Handbook, edited by C.A.
Johnson and A. Bretzler, 66-73. Dübendorf, Switzerland: Swiss Federal
Institute of Aquatic Science and Technology (Eawag).
Gebauer, Heiko, Simon Joncourt, and Caroline Saul.

2016.

“Der Wan-

del vom Produzenten zum Dienstleister - Eine Konzeptionelle Analyse der Servicetransformation im Wassersektor.”
formation, 751-71.

Wiesbaden:

In Servicetrans-

Springer Fachmedien Wiesbaden.

doi:10.1007/978-3-658-11097-0_32.
Gebauer, Heiko, Simon Joncourt, and Caroline Saul. 2017. “Transformation
von Unternehmen - Technologien Und Geschäftsmodelle.” In Dienstleistungen 4.0, 299-313. Wiesbaden: Springer Fachmedien Wiesbaden. doi:
10.1007/978-3-658-17552-8_12.
Practitioner Publications

Saul, Caroline, Grégoire Virard, and Heiko Gebauer. 2015. “Business Model
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Innovation in the Sanitation Chain.” Sandec News.
Ulrich, Lukas, Prit Salian, Caroline Saul, Stefan Jüstrich, and Christoph Lüthi.
2016. “Assessing the Costs of on-Site Sanitation Facilities.” Eawag.
Gebauer, Heiko, Mirella Haldimann, and Caroline Saul. 2016. “Eine neue
Strategie für Afrika.” Harvard Business Manager, September.
Saul, Caroline, and Heiko Gebauer. 2016. “Internet of Things for Enhanced
Water Service Provision in Senegal.” Sandec News.
Saul, Caroline Heiko Gebauer, and Grégoire Virard. 2017. “Expanding Sanitation Business Models with Information Technology.” Sandec News.
Teaching Case Studies

SOIL: “Providing improved sanitation services to the Haitian base-of-thepyramid population”
NEXUS TECHNOLOGY PVT. LTD: “Tackling Safe Water Challenges in Nepal”
KAMPALA JELLITONE SUPPLIERS LTD.: “Growing Waste into Energy Business”
Conference Presentations and Posters

Saul, Caroline and Brijesh Minali (2014, July).

Selected Business Model

Case Studies of Rural Service Providers in Bangladesh presented at AMA

SERVSIG, Thessaloniki, Greece.
Gebauer, Heiko and Caroline Saul (2014, October). Attributes exhibited in business models for scaling-up water and sanitation services presented at the

UNC Water and Health: Where Science Meets Policy conference, Chapel
Hill, USA.
Saul, Caroline and Heiko Gebauer (2015, August). Going beyond the pilot
studies: A resource-capability framework for the early stage of scaling
sanitation services in low-income countries presented at IRSSM6, Kuching,

Malaysia.
Osterwalder, Lars and Caroline Saul (2016, October) Sustainable FluorideRemoval Solutions in Ethiopia and Kenya presented at the UNC Water and

Health: Where Science Meets Policy conference, Chapel Hill, USA. 2015
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Saul, Caroline and Heiko Gebauer (2016, May).

Business Innovations for

Scaling-up. Workshop at Tech4Dev, Lausanne, Switzerland.

Saul, Caroline, Grégoire Virard and Heiko Gebauer (2017, February). Business
Model Innovation In Container Based Sanitation Service Providers. Poster

at the 4th International Faecal Sludge Management Conference, Chennai,
India.
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5 Addressing Research Goals
This chapter provides responses to the research goals that are presented in the
Introduction. Each of the goals is addressed by information from multiple appended papers, practitioner publications and additional case study work.

5.1 Research Goal 1: Classify Business Models
Research Goal 1: Classifying business models for reaching customers with
water and sanitation services

A suitable business model is necessary for an organization to survive. In the water and sanitation sectors, the business models used to reach the poorest customers are often complex. This dissertation addresses the types of business
models in use to reach these customers with ongoing service provision. Business models for water and sanitation services can vary widely depending on the
objectives of the organization, i.e., social and financial goals, and the functional
groups of the water service delivery chain or sanitation chain they serve.

5.1.1 Water

By looking at localized treatment
in rural areas, specifically focusing
on water treatment systems that remove naturally occurring geogenic
contamination from water such as arsenic and fluoride, five basic business
model types were found in the water
sector. They are distinguished by being either financially or socially moti- Figure 5.1: Basic business models for wa-

ter services from Gebauer and Saul (2014)

vated and by being either for house- p. 515.
holds or communities. As seen in the
four quadrants in Figure 5.1, these
business models can be described as:

A) Low value devices given to people living in extreme
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poverty Organizations with a dominant social motivation employ

this business model, financing household devices through external
funding such as governmental subsidies and/or donations. It means
cost coverage is achieved by subsidies or donations and not through
contributions from the beneficiaries, who are not regarded as customers to whom the devices can be sold. The organization does,
however, need to “sell” the necessity of using the household devices
to treat water to them. The goal is to reach as many households as
possible within a given budget in order to maximize the social impact.
The organization executes two business models. Firstly, it undertakes
fundraising: this starts by identifying funding sources and continues
by developing funding proposals for promising projects, administrating the funding received and reporting the project’s progress to the
funder. Secondly, the organization manages R&D, manufacturing,
awareness building, distribution channels and customer services. In
order for these business models to maximize social benefit, they rely
on minimizing costs.
B) High value devices sold to customers Organizations in which

economic goals dominate employ this business model, cooperating
with NGOs and microfinance institutes. NGOs act as partners for education and distribution, as in Model A. Microfinance institutes help
customers finance the upfront investment in the household devices.
The value proposition is not only about protecting health, but also
greater convenience and a bolstered reputation for the actual owner.
Such a value proposition makes customers more willing to pay for the
devices. The value proposition of high-value devices goes beyond the
self-service approach and also requires value-added services (e.g. installation, maintenance and repair).
C) Communities receiving a water treatment plant as philanthropy This business model for community water treatment plants

involves the supplier of the small-scale water treatment plant and the
community operating it. The supplier has a strong social motivation
to install the equipment, which is financed through fundraising. The
value chain consists of R&D, manufacturing, installation, transfer, operation and maintenance. Once the organization has raised a certain
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amount of funds, it attempts to maximize its social impact within a
given budget. Thus, the supplier organizes the value chain to minimize
costs. Normally, this business model does not demand the recovery of
the investment and operational costs. Members of the community do
not pay the full price for the water services. The community is more
of a beneficiary than a customer. The organizations use two criteria
when choosing communities: poverty and water quality – selecting
the poorest communities and those that are facing the greatest challenges in water quality.
D) Entrepreneurs as franchisees selling water services This

business model involves the supplier of the treatment equipment, a
local entrepreneur who operates the plant and sells the water and, finally, the community members who buy the water. All three focus on
economic goals. The equipment supplier recovers the R&D expenditures and manufacturing costs by franchising the plant to a local entrepreneur who in turn sells water to the community and pays a propotion of that revenue to the equipment company. The entrepreneurs are
selected based on having the ability to develop the water market and
build trustful relationships in the community, as well as the technical
skills necessary to operate and maintain the plant. The communities
that are favored have a certain level of demand for water services and
can afford a certain water price.
These examples of water business models exist on a continuum between social
and economic goals. For example, some business models similar to Model C
are situated a bit more towards the middle, requiring communities to supply inkind labor during the construction of the plants or to cover the operating costs
through collecting revenues A fifth type of business model that combines economic and social goals is beginning to become more common and is represented
in the circle in Figure 5.1 labeled “E”. This type of hybrid business model can
include cross-subsidizing between customer groups, engaging with impact investors, and collaborating with local NPOs for social marketing.
E). Hybrid models combining economic and social goals are emerging through external, social impact investors. Such investors could
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purchase the household devices and/or micro-treatment plants and
rely on the expertise of economically-driven organizations to operate them. Organizations with dominate social motivations are also
increasingly interested in economic goals.

In other words, these

organizations recognize the increasing difficulty in fundraising and,
therefore, attempt to generate water revenues as well as to reduce
costs. Setting up such economic goals means that the organizations
are more likely to cover their costs but, at the same time, they have to
learn from profit-oriented firms how to organize professional marketing campaigns and build entrepreneurial capacity. These marketing
campaigns make customers aspire to own household devices.

5.1.2 Sanitation

Addressing all aspects of the sanitation chain is complex and require multiple
business models. These business models can be carried out by several organization or a single organization.

5.1.2.1 Isolated and integrated business models

Sanitation service providers can have integrated or isolated business models. An
isolated business model only focuses on one part of the sanitation chain, such as
building latrines or treating waste. An example of this is iDE’s “Easy Latrine,”
a prefabricated three-ring vault and squat plate that is sold through microfinance partners. In this instance, the organization is primarily concerned with
building the user interface (the squat plate) and containment (the vault) structures; conveyance, treatment and reuse will be carried out by other actors or
the latrines can be sealed and a new one built, once each is filled. An organization with an isolated business model relies on other organizations to cover the
remaining parts of the sanitation value chain in a compatible way. This is illustrated in Figure 5.2, which shows a potential configuration of business models
to cover the sanitation chain when on-site sanitation technologies are in use.
Rao et al. (2017) have presented a typology for sanitation business models that
address the Use and Disposal link in the sanitation chain by incorporating resource recovery, but in order for these business models to be enacted, the actions
of organizations earlier in the chain must be compatible with the reuse option.
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Figure 5.2: Example of isolated business models covering the sanitation chain. Each
box represents a business model and each color represents a different organization who
contributes to the coverage of the entire sanitation chain.

Sanitation service providers with integrated business models have multiple interactions with links in the sanitation chain and can cover the whole chain. This
can require multiple business models within a single organization, which can be
seen in the illustration of SOIL’s business models in Figure 5.3.

Figure 5.3: In addition to their donation business model, SOIL operates two rental
business models with different target customers and a compost business model. Each
box represents a different business model.

On the surface, most CBS service providers operate similar business models;
however, differences have emerged based on local contexts and the end products that are produced. The differences in value creation activities employed by
five different CBS organizations are illustrated in Table 5.1. These organizations
face challenges in executing their business models such as gaining and retaining
customers, reigning in costs, guaranteeing collection and treatment, and data
management. Covering the entire sanitation chain, shown in Figure 1.2, can require multiple business models from individual or multiple organizations. For
example, SOIL has two models that cover user interface and conveyance and
another business model for treatment. Each business model serves a different
customer group: households, events, and farmers or gardeners and there is interdependency among the models. The business models that directly affect the
sanitation chain are illustrated in Figure 5.3. The intricacies of how SOIL manages these multiple business models is discussed in the following section.
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Table 5.1: Value Creation activities along the Sanitation Chain for Container-based
Sanitation organizations. Reproduced from Saul and Gebauer, 2018 p. 6.
User Interface

Containment

Conveyance Treatment

Reuse or Disposal

LooWatt Different models
of dry toilets, some
urine
diverting,
excreta is sealed in
plastic film by the
user

Excreta are sealed
into plastic film via
a flushing motion
by the user. This
sealed material sits
in a barrel.

Pushcart

Anaerobic
digestion,
pasteurization

Biogas used in CHP
generator
Pasteurized digestate
used by farmers,
some digestate mixed
with rice husks for
vermicomposting

Sanergy

Various
models

Excreta barrels are
lined with a plastic
bag

Pushcart

Compost,
Anaerobic
digestion,
BSF

Compost sold to
farmers, BSF larvae
sold as feed

Sanivation

UDDT

Excreta barrels are
lined with a plastic
bag

Tuktuk

Solarhygenization

Hygenized
fecal
sludge is mixed with
char-dust to for briquettes for cooking
and heating

SOIL

UDDT

Unlined Barrels

Pushcart,
motorcycle,
transfer
station,
truck

Composting

Compost sold in bulk
and by the bag

xrunner

UDDT

Excreta barrels are
lined with a plastic
bag

Truck

Composting

Compost used by gardeners and landscapers

UDDT

5.1.2.2 Multiple Business Models for Advanced Services: The Case
of SOIL

The complexity of these CBS service systems has led to these organizations operating multiple business models simultaneously. In this section, the multiple
business models of SOIL are discussed.
SOIL is a social enterprise in Haiti. SOIL’s work is based on the principles of
ecological sanitation where the nutrients from human waste are transformed
into a soil amendment. From 2006 to 2009 SOIL adopted a traditional nonprofit approach to sanitation provision, constructing public toilets for community organizations. Following the Haitian earthquake in 2010, SOIL adapted
their previous development work to implement a humanitarian response consisting of public toilets in emergency camps and the construction of a waste
treatment facility. In 2012, SOIL pivoted toward developing a social business
for the sustainable provision of a household toilet service for poor and densely
populated urban communities. As of June 2016, approximately 5,500 individual
users benefit from SOIL’s provision of affordable, safe, and dignified household
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sanitation services and over 25 tons of waste are collected monthly and treated
at composting facilities.
Like most CBS service providers, SOIL manages the entire sanitation value chain
including containment, collection, transportation, treatment and reuse of waste
using multiple business models. Each part of SOIL’s operation requires different competencies and each component has different types of customers and
cost-revenue characteristics, which are targeted through the multiple business
models. SOIL operates four principal business models: non-profit R&D, EkoLakay, EkoMobil, and Konpòs Lakay.
1. Non-Profit Research & Development (R&D): SOIL’s base business
model combines institutional grants and individual donations to support
the R&D work necessary to reach the poorest households in urban areas
in Haiti. The organization has garnered support for the creation of sustainable and scalable sanitation solutions from institutions such as Grand
Challenges Canada, the Swedish Postcode Lottery, the 11th Hour Project,
and the American Red Cross. A non-profit model that covers the initial
R&D and operational costs enables SOIL to innovate in a sector characterized by low margins, unattractive to traditional entrepreneurs.
2. EkoLakay: SOIL’s EkoLakay sanitation solution is a container-based sanitation service (meaning waste is stored and collected in sealable containers) marketed to households in dense urban settlements. EkoLakay clients
pay a monthly fee of $3-5 USD for the rental of a locally-constructed toilet of high quality, supply of cover material, and weekly removal of wastes.
This business model enables SOIL to provide dignified, affordable sanitation to urban households. EkoLakay ensures a high service quality converting households into loyal customers.
3. EkoMobil: SOIL’s third business model, the EkoMobil service, is a
portable toilet solution marketed as a temporary sanitation option for
public events, construction sites, and institutions with short-term sanitation needs. EkoMobil is environmentally friendly alternative to traditional
portable chemical toilet services. The price charged to customers includes
a margin and is designed to cover the investments for the construction of
portable toilets, as well as the costs of installation, maintenance, waste
collection, transport, and treatment.
4. Konpòs Lakay: Konpòs Lakay is the Haitian Creole name of the „home70

made compost“ that SOIL produces from the human waste collected from
EkoLakay and EkoMobil. The Konpòs Lakay business model transforms
waste into a soil amendment.

Revenues are generated by selling the

compost to independent farmers, institutions, and larger agriculture
businesses. The compost improves the fertility and water retention of the
soil, leading to an increased yield and boosting profits per hectare.
While each business model is straightforward, challenges arise in allocating
strategic resources between the four. Developing multiple business models
simultaneously can increase stresses on an organization’s overall financial and
managerial capacity. Despite these challenges, SOIL believes that the potential
advantages of having multiple business models outweigh the risks. Distinguishing between different business models allows for a deeper understanding
of financial performance and different growth paths for the services. Executing
multiple business models allows SOIL to evaluate the success and scale-up
potential of each of its different efforts independently from other initiatives,
which allows SOIL more flexibility with strategic growth. If some of SOIL’s
business models are found to yield less positive results than others, they could
be discontinued without impacting SOIL’s ability to continue expanding its
more successful business models.
Although the models were developed separately, they are designed with synergies that enable comprehensive management of the sanitation chain. To operate
multiple business models, SOIL is growing each business model independently,
while at the same time looking for the synergies among them. With regard to
the non-profit R&D business model, SOIL is growing through a new donation
program called SOIL Cultivators. This program encourages individual donors
to give a small, but regular monthly donation leading to a stable funding source.
With EkoLakay, SOIL is growing and becoming more cost efficient by training local communities in toilet manufacturing, streamlining customer service
through the development of a mobile customer relationship management system, and establishing a referral marketing approach with existing customers.
By introducing contractually defined consequences and improving the collection procedure, the non-payment rate was reduced from 65% to 5%. With Konpòs Lakay, growth is dependent on establishing regular customers who purchase
significant volumes.
In addition to growing each individual business model, SOIL nurtures synergies
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between them. Konpòs Lakay is dependent on understanding how the costs of
composting will be affected by economies of scale from the growing customer
bases of the other business models, which will bring in more waste. Further
synergies include using the same CRM software across all business models. Finally, operating all four business models simultaneously benefits from a human
resource management approach that fosters a culture of flexibility, capacity development, and instituting performance related payments and bonus structures,
both for management and operational staff to incentivize improvements and
growth.
Managing multiple business models has become an important success factor for
SOIL. Their example provides valuable insights into why it is important to consider multiple business models, if an organization needs to address several customer segments. Multiple business models are relevant, if organizations want
to expand into new markets, to make more efficient use of their resources, or
to develop new income streams. This may require distinct business models that
operate in tandem. As an organization designing, testing, and scaling new solutions to a problem that has thus far resisted a solution, SOIL has shown that
having multiple business models allows many solutions to be tested out simultaneously, while learning and benefiting from each another.

5.2 Research Goal 2: Understand business model innovations and how they occur
Business model innovation is crucial for organizations to scale and for adapting business models for new contexts such as reaching (or creating) low-income
markets. This dissertation discusses types of business model innovation seen in
firms that offer water and sanitation services, specifically the role of technology
in supporting business model innovation in these sectors and the internal capabilities that a firm needs to have in order to carry out business model innovation
in BoP markets.

5.2.1 Examples of Business Model Innovations
Research Goal 2a: Identifying business model innovations to sustain and
grow the provision of water and sanitation services
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Specific business model innovations including securing water payments, diversification, cost recovery, and extending distribution channels. Securing water
payments was often achieved through technology such as mobile payments

or prepaid cards or introducing product service systems such as offering to
change filter material. Diversification includes selling complimentary products
and value-added services and earning additional revenues through carbon
offsets. Cost recovery was seen in reducing operational costs by diversification,
increasing reliability, and looking at life-cycle assessments. Extending distribution channels means using multiple channels to reach different customers

and adding to the role distributors fulfill, transforming them into marketers,
payment collectors and service providers. Digital technologies are enabling new
business models for water and sanitation service providers. This digitalization
can also play a role in other business model innovations.

5.2.1.1 Securing Payments

For community water systems, securing payments means moving from using
cash to paying electronically. Several water service providers are moving towards electronic payments including, Grameen Veolia, Sarvajal, and Grundfos.
They employ similar concepts of “water ATMs” are similar. Instead of paying
an attendant, customers withdraw water from a machine by paying for it with
a type of smartcard, which has been pre-loaded with credits. These electronic
systems enable the water committees and local NGO to monitor both the volume of water and the actual payments made, and financial losses caused by the
misuse of cash payments are avoided.
Implementing pay-per-use business models is an approach many firms targeting the BoP water market are trying, because it reduces the amount of money a
customer has to pay at any one time. The water treatment equipment used for
pay-per-use services must be financed ahead of time, as earnings from usage
accrue over time as customers pay for their use. This requires understanding
the customers’ needs and making arrangements with banks and alternative financing sources. In order to align costs with equipment usage, firms must first
understand how the equipment is being used, for example by tracking component costs and volatility, perhaps by using remote services. This can also be
approached by bringing suppliers into the pay-per-use scheme.
In the case of household water systems, securing payments means relying on
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micro-finance and/or deferred payments. Organizations have experimented
with payments made by mobile phones and link payments to service activities to
guarantee that households pay back their micro-loans. Unilever, for example,
links payments for its Pureit household water purifiers to the replacement
of their “germ kit”, which needs to be replaced up to four times a year. If
households do not pay, the germ kit does not get replaced and the water filter
ceases to function.

5.2.1.2 Diversification

Business diversification describes a strategy for increasing revenues by expanding into new services and markets (Ansoff, 1957). Organizations invest in a
promising business beyond the scope of the existing water services. Some water service providers have, for example, looked into the carbon credit market to
create additional revenues (Summers et al., 2015; Williams and Murthy, 2013).
Water kiosks have been expanded to also sell other goods and services such
as snacks or personal care products such as shampoo, soap or detergent. This
not only creates additional revenues but also increases customer satisfaction by
meeting more comprehensive needs. Diversification allows distribution channels to be shared between different product categories, such as chlorine tablets,
hygiene products and other consumer goods.
In some water kiosks where Grundfos’ AQTap automated water dispensers
have been installed, replacing the need to hire a kiosk attendant, the former
attendants have started various businesses in the kiosks selling candy, tea,
fruit, phone charging, and in once instance setting up a sewing machine to do
clothing alterations. As another example, OSHO offered its competencies with
laboratory work for testing the water sold through their own kiosks to other
water service providers.
Some firms are diversifying by adding valued serviced to the product they already offer. Sarvajal and SpringHealth are water kiosk organizations that encourage their franchisees to offer water delivery for a slight markup, some operators even offer the delivery of chilled water.

5.2.1.3 Cost Recovery

Cost recovery represents innovations in cost structures. Organizations increase
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their cost transparency and understand their capital costs well. Deficits are
mostly evident in the transparency of operational costs. For example, OSHO
analyzed its cost structures through a life-cycle cost assessment. The goal was
to understand how much each activity (e.g., exchanging and recycling bone char)
in the operation of a community water filter costs. With a higher degree of cost
transparency, OSHO was able to raise funding not only for investment in new
water kiosks, but also for different levels of operational costs such as donor support for exchanging bone char. Organizations strive to reduce investment and
operational costs even further. SOIL engages a local women’s group to locally
produce their custom toilet designs, removing the responsibility of managing
the construction process and employees from their operations. Another favorable way of reducing costs is to reduce the frequency of mechanical failures. Local people often tend to have insufficient training to fix major breakdowns and
incur service costs for solving and correcting them. The high level of skills required for operating and maintaining water treatment equipment often leads
to delays in carrying out repairs. Suppliers are now tending to train people on
maintenance during the installation of the equipment and often implement a
“paraskilling” approach in which they re-engineer the operational activities into
smaller, discrete, processes that can be performed by lower-skilled people. Sarvajal, Grundfos, Swiss Fresh Water and others have gone one step further by
installing monitoring systems on their equipment that can send alerts in the
incident of an operator or mechanical failure and in some cases suggest repair
instructions. Swiss Fresh Water has leveraged the data from these machines to
improvement performance between design iterations, shorten product cycles,
and schedule preventative maintenance to reduce downtime.

5.2.1.4 Extending Distribution Channels

The fourth business model innovation concentrates on distribution activities.
Organizations move increasingly from single to multiple distribution channels.
Unilever, for example, started with a single door-to-door distribution approach
but now manages multiple distribution channels such as direct-to home, retail
and partnership channels. Multiple distribution channels strengthen market
penetration. Multiple distribution channels will fail, nonetheless, if each channel is not optimized. In the case of Unilever’s Pureit, distribution targets, incentives, distribution turnover, sales prices, etc. were optimized.
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Figure 5.4: Effects of digitization on the business models of container based sanitation
service providers. From the 2017 edition of the Sandec News, based on work presented
in Saul and Gebauer, 2018.

5.2.1.5 Digitalization

Business model innovations in organizations providing water and sanitation
services to the BoP are responsive to the local environment, target multiple customer segments (both geographically and financially), and leverage the power
of digital technologies.
Digital innovations are unlocking the potential of new business models. CBS
service providers need to offer reliable waste collection in urban and peri-urban
areas. Up to a point, this can be managed ad hoc with manual entry into spreadsheets, but as these firms grow, they are introducing customer relationship management software and bringing the internet of things (IoT) to toilets to improve
their service quality and efficiently allocate their manpower. The introduction of
these technologies has led to business model innovation in the areas of logistics,
customer management, and payment collection, detailed in Table 5.2. Mobile
phones have enabled automated communication between customers and organizations. Combining electronic payments, such as mobile money, with CRM
software that can interface with smartphone applications has elevated the level
of transparency and has contributed to strategic decision-making.
The effects of the introduction of these digital tools is evident across the business models of the organizations, as shown in Figure 5.4. Value proposition is
elevated as better information management means that organizations can offer
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more customized services and a higher quality of service. Digitalizing logistics
contributes to the value creation. In terms of value capture, moving towards
electronic payments improves both the costs of collection by reducing the burden of collecting and accounting and raising the proportion of revenues that is
actually collected.
Table 5.2: Digitalization can be seen in three areas of operations of the organizations: Logistics, Information Management and Payments. Reproduced from Saul and
Gebauer 2018, p. 12.
Case A
Case B
Case C

Logistics

Information Management

Payments

NFC Tags + ODK App
GPS route recorder
QR-codes + 3D printer

Salesforce + Formyoula App
Own database + SMS
Web Platform + Greenline

In-shop bank payments
Mobile Money + QuickBooks
Mobile Money

5.2.2 Capabilities for Business Model Innovation
Research Goal 2b: Determining how such business model innovations occur,
including which capabilities are necessary

Business model innovations from water and sanitation service organizations
have been classified into different patterns, relative to their impact on the business model: design, renewal, expansion, diversification, and replication. Design
innovation relates to addressing the poverty penalty and sometimes combining
philanthropy with market-based approaches. Renewal innovations seek to address the diverse needs of the BoP through customization to improve the value
proposition. Examples of this are offering water chilling and delivery and having
a variety of toilet models from which customers can choose. Expansion includes
targeting customers that are not BoP, but still do not have access to safe water
or sanitation, such as designing more aspirational water filters. Diversification
innovations bring new products to new markets. This has been evidenced in the
reuse aspect of the sanitation chain, with sanitation service providers entering
compost and energy markets with the byproducts of their treatment processes.
Replication innovations target the characteristically slow growth of BoP enter-

prises. One such example is employing principle-based replication, rather than
template-based, during geographical expansion in order to cope with contextual
changes. Each part requires a key capability, highlighted below, which must be
developed. Digital business model innovation requires additional processes in
order to be successful.
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5.2.2.1 Stages in Business model innovation
Business model design

Low income levels and overcoming the poverty penalty mean that business
models for basic services in the BoP often follow the logic of combining donations with market-based strategies for tapping into BoP markets. Initially, value
propositions aim at avoiding up-front investments and being very affordable,
as well as improving the environmental or health conditions of BoP consumers.
Value propositions target only a single segment of the BoP market, whose
customers have very similar needs. These can therefore be approached through
standardized offerings and by a very utilitarian and functional design. For
reasons of cost efficiency, BoP consumers are also integrated into the value
creation. The value capture equation combines nominal contributions in terms
of payments from the BoP consumers with external funding.
Sanergy’s basic business model started out franchising public toilets in Kenyan
slums. The operators were held to strict cleanliness and hygiene standards, but
had the freedom to set their own prices for using the toilet and customize local marketing. The toilets were container-based and were emptied regularly by
Sanergy. While much of the overhead for the organization is covered by grants
and fellowships, the franchisees had the ability to fund their initial franchise fee
through a micro-loan though kiva.org, an online platform for raising capital for
micro-credit, which is paid back as they earn revenue from their toilet.
Capability:

Foster value-in-context By incorporating local

knowledge and practices into their business models, organizations
can offer services that relieve the pains of their customers and begin
to overcome the poverty penalty. Sanergy did not try to change the
way people were relieving themselves, say by introducing a household
toilet, but instead started by offering a well-maintained version of
the public toilets they are used to patronizing. Collaborating with
customers from the beginning leads to mutual understanding and opportunities to fulfill customer needs more comprehensively through
improved maintenance and offering additional services.
Business model renewal

Initial low-payment rates and heterogeneous necessitate a renewal of business
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models. This renewal extends the role of the market-based view in the business logic. This finding advances the debate that donation-based approaches
are limited with respect to alleviating poverty on a larger scale (Polak and Warwick, 2013). Here, the value proposition departs from the notion of being more
affordable and addressing health issues, proposing more a customized solution
that suits the individual needs of BoP consumers. Value creation is organized
in such a way as to provide customized solutions and highly aspirational products and services. Value capture still combines customer payment with external
funding to cover their costs, but takes more advantage of existing customers
through extending the ‘share of the wallet’.
SOIL began offering two different toilet models to better address the aesthetic
tastes of their customers, while introducing a more durable design and reducing
replacement costs. The new designs are still subsidized by donor funding.
Capability: Convert customer needs Through discovering and

reliving pains facing customers, organizations are able to offer valueadded services for which customers are willing to pay. Customers of
water ATMs have shorter wait times and are no longer bound by the
schedule of water kiosk attendants, since water is offered 24 hours a
day, 7 days a week. Additionally, since customers provide their own
containers, they allow customers to purchase a variable amount of water, unlike some kiosks, which only sell standardized 20L containers of
water. This is valuable for those living in extreme poverty, as they can
make smaller purchases when they cannot afford more. Some water
kiosk operators even offer delivery services for an extra fee.
Business model expansion

Low profitability and rebelling against the image of being ‘only’ for the poor
leads to innovation in terms of business model expansion. Expansion follows
the logic of moving towards middle-income customers. Initially, research assumed that BoP markets go beyond a typical transnational strategy, i.e. that
adapting middle-income products and services to the low-income segment are
is costly (London et al., 2010; Schuster and Holtbrügge, 2012). Actually, there
are synergies between middle-income segments and BoP markets (Seelos and
Mair, 2005). In the business model configuration, there is no deliberate link
in the value creation and value creation between the low-income and middle79

income segments. The value is proposed through the idea that BoP consumers
observe the purchase decisions made by the middle-income segment and aspire
to them. Low-income consumers can access the same brands, albeit with fewer
functions and at more affordable prices.
When looking to add members to their worm growing network, RAJ Organik
originally attracted people who could produce worms as a home side-business
with a low membership fee. By introducing memberships tiers with quotas that
needed to be met, they moved on to targeting new members with the capacity
and capabilities to produce large quantities of worms. These new members often already manage other businesses, such as farms and aquaculture, and did
not have the same retention issues as the producers with low buy-in. The higher
production volumes ease the administration and logistics burden from each additional member.
Capability: Extend customer portfolio Extending the customer

portfolio goes beyond the provision of WASH services to households
and to start offering services to commercial businesses and public
institutions. While such an extension makes sense financially, it does
not necessarily conform with the social objectives of financing partners. In many philanthropic efforts, such finance partners prioritize
access to services for people living close to the poverty line. They are
not keen on financing water services for higher income levels. SOIL’s
event toilet rental service, EkoMobil, has benefited from the system
design expertise the organization has built up as a non-profit, but
charges events the full market price for toilet provision, collection and
treatment. Since all of the excreta are treated together, this revenue
is a small cross-subsidy for the treatment costs of the wastes collected
from households.
Business model diversification

Organizations respond to risks inherent in the BoP with business model diversification. Diversification follows the business logic of entering new markets with
new products and services. Sanergy has diversified their end product offering.
Initially they focused on composting the residuals that they collected, selling it
as a soil amendment to farmers. Now they also produce black soldier fly larvae, insects that eat organic wastes and can be sold as animal feed that is rich in
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protein and fat.
This can lead to contrasting business logics, meaning that diversification is
based on additional value proposition, value creation and profit equation.
Diversification therefore leads to two separate business models, although the
configurations in these two business models also depend on synergies in their
components. The experience of SOIL with balancing these multiple-business
models is discussed in section 5.1.2.2.
Capability: Embracing ambidexterity Firms should embrace

ambidexterity by creating the organizational structures necessary for
exploring new opportunities, while continuing to serve existing customers. Separating activities targeting business opportunities outside
the water market for low-income consumers helps to overcome the
above-mentioned bias of financing partners.

Separate structures

make it possible to allocate financial resources to the corresponding
business activities. This ensures that no philanthropic investments
are misused to finance other business activities.
Business model replication

These business model innovations follow a certain sequence, starting with
design and renewal and followed by expansion and diversification. Within
this sequence, the success of an organization in overcoming market barriers
depends on achieving internal consistency between the business model components. Significant modifications must be implemented in each component,
thereby marginalizing the initial configuration of the business models. The
first four business model innovations ensure a consistent and congruent, and
thus mutually reinforcing, configuration between the value proposition, value
creation and profit equation. Interestingly, business model replication occurs
simultaneously with renewal, expansion and diversification.
Innovations in the business model replication address the barriers of limited
growth and slow scaling processes. Replication follows the logic that principles guide the scaling process. Moving away from the previous reasoning that
template-based replication (Winter and Szulanski, 2001) is the best way of scaling social impacts in BoP markets (Christensen et al., 2010), suggesting instead
that principle-based replication is more suitable. The phases of clarification and
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localization can make the replicated business model more successful in the new
context. The adaptation of the business models to specific local contexts increases the success of the replication, increasing the value proposition to partners who fund the scaling. Value creation includes clarification and localization
activities that define variations in the elements needed to replicate the business
model on a context-by-context basis. The profit equation utilizes external partners such as impact investors, private and institutional donors and equity investors to finance the scaling process.
When replicating their services in new neighborhoods and cities, CBS organizations found the contexts and consumer demands to be substantially different,
requiring modifications to the approach to local authorities and sales strategy
as well as the price and frequency of the service.
Water kiosk organizations developed principles regarding the population size,
wealth distribution and water quality for selecting new communities and can
customize the water treatment and distribution offering based on these parameters.
Capability: Execute a flexible business model Allowing for

modifications recognizes that business models must change as they
grow– a firm’s scaling strategy must also evolve as the value proposition, value creation mechanisms, and/or value capture approach
are tailored to each local context. The capability for adapting the
service operation model influences the success of service provision.
This requires entrepreneurial competencies that need to be built and
retained.
.

5.2.2.2 Business model innovation through digitalization

Introducing digital tools into BoP business models requires specific capabilities,
which have been sorted into three iterative phases: digital realities, ambition,
and implementation. Digital Realities involves understanding limitations and
sensing opportunities. Digital ambition means setting goals and prioritizing the
activities that will enable them to be achieved. This includes anticipating what
data and infrastructure will be needed to achieve these goals. Digital imple82

mentation is bringing this understanding and goals to life and reconciling them

with the actual, dynamic situation in the selected BoP market. This involves investing in innovation, both financially and with the time of staff who need to
customize the implementation and promote acceptance of the changes among
new and existing customers.
Understanding digital realities is not just about the potential of technology,
but aligning this with the local context. x-runner altered their mobile money
strategy because there was not enough existing adoption of the local mobile
money platform; however, in Kenya where mobile money is more widespread,
Sanergy is able to mandate that franchise fees must be paid via mobile money.
Some smart water kiosks have extensive web-based dashboards for monitoring
and managing water consumption and equipment maintenance. A donor program that provided and installed such smart water kiosks, also included computers for each community in their gift; however, they did not account for the
ability of the rural water committees to access the electricity and internet needed
to use them to their full potential or the costs that would be incurred if such connections were available.
Designing digital ambitions needs to be managed in a way that unifies short
term impact with long-term vision. The idea is that the data collected now, will
be useful in developing future strategies; therefore, the digital ambition looks
beyond the existing scale. Smartphone applications and use of IoT may not really be necessary for the day-to-day operations when the organization has a few
hundred toilets, but in order to grow, they need to understand their customers’
usage patterns and other behaviors and their digitalization initiatives will allow them to collect and understand the necessary data. Investments into digital
transformations are viewed as assets that can be used for future replication or
franchising opportunities.
Digital implementation is about circumventing the various obstacles in the

BoP markets. Off-the-shelf digital tools are rarely suited for deployment in BoP
environments. Organizations either use local developers to facilitate their digital transformations or apply for external grants to work with international software developers. Developers make site visits and teach employees to use the
systems. High-level staff need to divert time away from daily operations to help
developers understand the harsh conditions in which the systems would need to
function and the reality of their operations. The organizations have to reach an
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understanding of what is technically feasible and the developers need to better
understand the context. For CBS services, mobile applications need to be designed to accommodate the collectors who wear gloves and other personal protection equipment on the job. Another obstacle with implementation concerns
promoting customer acceptance of the use of digital tools. Sanitation is particularly private and personal and customers can feel uncomfortable with their
excreta being logged in a computer. Similarly, even if customers accept certain
digital solutions, it is questionable whether all customers will do so.
In order for organizations to provide water and sanitation services to the BoP,
they need to have the capabilities to know their customers’ requirements and
preferences, remain agile as they respond to local contexts and changes resulting
from growth, have a thorough understanding of their revenue and cost structure,
and search for new lines of business.

6 Directions for future research
The contributions of this dissertation have three main implications for future
research. First, the studies encourage further management research in context
of BoP markets. Second, the findings and contributions can be applied to other
types of services in BoP markets. Third, the insights into the role of digitalization for providing services in BoP markets is an important initial contribution,
but future research could continue this line of inquiry by extending the scope of
digital technologies and/or focusing on specific digital technologies.

6.1 Inspire more research activities in the BoP market
Seen from a research perspective, the contributions demonstrate the need for
further research on business models and business model innovations in lowincome countries. Business models have often been studied in a rather isolated manner, segregated by organizational forms such as non-profit organizations, social businesses and profit-oriented firms. In order to make provision
of services more affordable, it is necessary that future research continues with
an integrated perspective on these business models. Furthermore, scholars in
engineering and the natural sciences should become more aware of the role of
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business models and business model innovations in scaling-up services. Future
progress in sustainable, safe, and affordable services in low-income countries
should adopt a more interdisciplinary approach spanning the fields of social sciences (e.g. health and consumer psychology and business research), engineering
(e.g. technology development and process engineering), design (e.g. user experience and product design) and natural sciences (e.g. chemistry, physics and
biology).

6.2 Transferring the findings to other types of services
This dissertation had a strong focus on drinking water provision and sanitation
services. Service researchers should be open to future research in other empirical fields such as micro-credit and communication services including mobile
phones and internet. These empirical fields are of particular interest for future
research, because they have already scaled-up and penetrated the BoP market.
In addition, micro-credit, mobile phones, and mobile money services help firms
to overcome some of the transaction constraints that are constrains in the BoP
market. For example, mobile phones, have enabled rural farmers to access markets and directly negotiate product prices. Mobile money ensures secure and
consistent transactions (London et al., 2010). Micro-loans overcome the barrier
of high up-front investments and can complement the findings on pay-per-use
payments in the BoP market. Considering the contributions on pay-per-use services, a logical progression would be to explore other industries using pay-peruse services. These situations and/or industries might yield different insights.
For example, researchers can apply our findings to the solar industry, where
customers do not purchase panels outright from the manufacturers, but instead
pay over time for the electricity they consume. Such applications could provide
a noteworthy contrast, revealing new findings and revealing which capabilities
could be used more productively.
By reducing transaction constraints, micro-credit, mobile phone services, and
mobile money lay down the foundations for other services. These include energy services, drinking water provision, sanitation services, and other microfinance services including micro-insurance which are still at the “existing and
surviving” stage, but have failed to scale initial successes. Enabling such services to achieve success and scale-up is essential because they improve human
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well-being. Therefore, these services can be considered as an interesting empirical field for transformative services (Anderson et al., 2013). Sustaining initial
success intensifies such transformative services at scale. Service research could
make a significant contribution to understanding growth across the stages of
existence, survival, success, and scaling-up in the BoP context.

6.3 Deepening the insights into the digitalization as an
enabler for service provision in BoP markets
Future research should prioritize understanding the roles of technologies for advanced services in the BoP context. Since digital transformation in BoP markets
is still an emerging research domain, the findings are not meant to be exhaustive. A natural progression would be to transfer the insights gained about digital
transformation to other services offered in BoP markets. These services might
show different patterns. For example, researchers could apply these findings
to solar home systems, water treatment equipment, and clean cook-stoves in
BoP markets. Such a transfer would provide a noteworthy contrast, revealing
new insights into digital transformations in low-income markets. In addition,
researchers should broaden the perspective they take on digital technologies.
Examining the application of specific digital technologies or applications thereof
in different BoP service providers is an interesting future research direction.
For example, new business models may be designed by firms integrating digital technologies, such as remote sensing and control capabilities, more deeply
in their service models while other firms add these same technologies to existing
business models to provide auxiliary services. An additional prospect is investigating the different approaches taken by firms to work around the incompatibility of their operating context with specific traditional digital tools, such as
accounting and enterprise software.
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8.1

Workshop Protocols and Selected Results

This section includes two workshop protocols that were developed internally at Eawag. The first is from a Workshop with SOIL in Port-au-Prince,
Haiti that was held with executives and employees to better understand
their current business models and develop new strategies. The second is
from the Tech4Dev Conference and presented a case to practitioners and
worked though their ideas for future strategies the organization could implement to yield different impact trajectories; the results of this workshop
are also included.
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30.10.2018

Objectives
General objective(s):

Business Model Workshop
SOIL/Ekolakay development: Workshop
(April 2015)
Caroline Saul

• Critical discussion of the current business model.
• Getting an outside view from other organizations.
• Developing scenarios for improving the business models

Environmental Social Sciences
Eawag: Swiss Federal Institute of Aquatic Science and
Technology

Agenda

Agenda

April 8: Morning
• Introduction, Business Model Overview, and Discussion of
other Business Models

April 8: Morning

April 8: Afternoon
• Current SOIL and Ekolakay business model
April 9: Morning
• Envisioning development for SOIL and Ekolakay

Time

Presentation: Business/social business,
business model, tools and templates

09.00-09.45

External presentations
• Yunus Social Business
• D&E Green Enterprise

09.45-10.45

Break

10.45-11.00

April 9: Afternoon
• Evaluation of business model scenarios and implementation
plan

Exercise on case-study examples

11.00-12.30

April 8: Morning

What is a business model?

Introduction, Business Model Overview, and Discussion of
other Business Models
Objective(s):
•Build common understanding among all the participants
about the ideas and concepts that will serve as a backbone
along the whole workshop: what is a business vs. social
business, a business model, sanitation chain, etc.
Expected outcomes
•Participant get a good sense of the concepts that are going to
be used later on during the workshop. Participants get
immersed in the business thinking mind set (looking through
“business” glasses).

A business model is a representation of
an organization’s underlying core logic
and strategic choices for creating and
capturing value (Shafer et al. 2005)

HOW and WHY an
organization achieves its
objectives

1

30.10.2018

Business model canvases as template for
business model thinking

Exercise 1: Let’s create a business model

KEY
PARTNERS

KEY
ACTIVITIES

VALUE
PROPOSITION

KEY
RESOURCES

COST STRUCTURE

How would you make money with TOILETS?

Agenda
April 8: Morning

CUSTOMER
RELATIONSHIPS

CHANNELS

REVENUE STREAMS

Exercise 2
Time

Preparation

Presentation: Business/social business,
business model, tools and templates

09.00-09.45

• Please build groups of five people
• Each group selects a business model example

External presentations
• Yunus Social Business
• D&E Green Enterprise

09.45-10.45

Task(s)

Break

10.45-11.00

Exercise 2: Discussion of case-study
examples

11.00-12.30

• Fill out the business model canvases for the selected
examples (20 min)
• Discuss the SWOT (strength, weakness, opportunities,
threats) (10 min)
• Present the business model canvases and the SWOT back to
the whole group (10 min x five groups)

April 8: Afternoon:

Agenda
April 8: Afternoon

CUSTOMER
SEGMENTS

Time

Exercise 3: Current business model for
SOIL’s sanitation service

13.30-14.30

Presentation and Discussion: SOIL’s
business model

14.30-15.15

Break

15.15-15.30

Exercise 4: SWOT-Analysis of the current
business model

15.30-16.45

Conclusion

16.45-17.00

Current SOIL and Ekolakay business model
Objective(s):
•Participants get a good understanding of SOIL’s current
situation through the prism of “business model” with a focus
on household service sanitation chain.
Expected outcomes
•Participants have a good understanding of what is the current
situation for SOIL’s household sanitation regarding “business”
model. Also, participants get comfortable with using concepts
and tools presented so far in order to apply them for
structuring clear understanding of business models.
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Exercise 3

Agenda

Preparation

April 8: Afternoon

• Please build pairs of two people

Exercise 3: Current business model for
SOIL’s sanitatio .ll.loservice

13.30-14.30

Presentation and Discussion: SOIL’s
business model

14.30-15.15

Break

15.15-15.30

Exercise 4: SWOT-Analysis of the current
business model

15.30-16.45

Conclusion

16.45-17.00

Task
• Among the two people, each one should think about the
business model for him- / herself (5 min)
• Present to each other the thoughts about business model (2x
5min)
• Identify the similarities and differences in the presentation of
each one thoughts (10 min)
• Present back the three main similarities and differences (2min
x 7 groups)

Exercise 4
Preparation

Time

Agenda
April 9: Morning

Time

•Build groups of four people.
•Select a moderator

Introduction (main results day 1)

08.00-08.30

Task

Exercise 5: Improvements for the current
business models

08.30-10.30

Break

10.30-10.45

Exercise 6: New business model ideas

10.45-11.45

Development of business model scenarios

11.45-12.30

•Identify the strengths & weakness of SOIL business model
along the sanitation chain (30 min)
•Identify the opportunities and threats of SOIL’s business model
along the sanitation chain (30 min)
•Report back the SWOT analysis to the group (5-10 mins x 5)

April 9: Morning
Envisioning development for SOIL and Ekolakay
Objective(s):
•During this session, we would like to bring creativity spirit to
the participants leading to a clearer picture/vision of what
SOIL’s business model for household sanitation service could
look like in two times. First, for an actual or near future horizon
with possible incremental improvements, and second, by
thinking out-of-the-box to bring open ideas for maybe a
further time.
Expected outcomes
•Participants to get a fruitful experience of imagining business
model scenarios and being able to confront their ideas by
structuring elements of analysis and comparison.

Exercise 5
Preparation
• Form two groups
• Select a moderator
Task
• Brainstorm ideas for improving the existing business model
(30 min)
• Answer the prepared questions for the existing business
model (45 min)
• Report back to the group (15 min x 2)
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Exercise 6

Agenda

Preparation

April 9: Morning

• Be creative!!!!
Task
• How can SOIL make money in the future?
• Write down you ideas on a single card
• Discuss the cards in the whole group

Introduction (main results day 1)

08.00-08.30

Exercise 5: Improvements for the current
business models

08.30-10.30

Break

10.30-10.45

Exercise 6: New business model ideas

10.45-11.45

Development of business model scenarios

11.45-12.30

April 9: Afternoon:

Agenda
April 9: Afternoon

Time

Focus on some key practical/concrete aspects and
challenges
Time

Review of the business model scenarios

13.30-14.00

Developing and specifying the the business
model scenarios

14.00-15.00

Break

15.00-15.15

Continuation developing and specifying the
business model scenarios

15.15-15.45

Summary and next steps

15.45-16.00

Objective(s):
• The objective of this last session of the workshop is to open
the floor to questions arising from the participants about
very concrete topics or issues coming from existing
experience and coming from conversations that occurred
during the workshop.
Expected outcomes
• Participants see raising challenges from developing a
business model for Ekolakay. We also expect to get
constructive ideas to improve our system and build
consensus for engaging to the next steps following the
present workshop.
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Workshop: Business Innovations for
Scaling-up
Tech4Dev 2016: From Innovation to Social Impact
Side Event: Serving BoP Markets and Customers
Goal: Exchange of knowledge, tools, and skills between practitioners from different sectors for
extending the (social) impact of their organizations.
Topics
Short introduction of participants (just of this workshop session, depending
on the size).
Presentation of the Cases and Challenges/Questions
▪ Primary cases taken from presentations earlier in the day
▪ Will have a few others prepared as backups
Split into groups of 6-8 to work through options for overcoming challenges
and options for scaling for the cases.
What does it take to sustain the current business model?
▪ How to make partners and value capture stick?
▪ What tools do you use to optimize your current business model?
▪ Do you expect changes in the business model in the future?
What does it take to grow the customer base?
▪ What changes to the value proposition can be made?
▪ What tools do use to define a value proposition?
▪ Any experiences in making similar transitions?
What would it take to replicate locally and internationally?
▪ What business model elements do you think need adaptation, which
one do you think can be transferred?
▪ Is there demand? How to create it?
Evaluation and internal reporting
▪ Selection of important/realistic/interesting option via sticker voting.
▪ Groups report back to the workshop
Sharing with the whole session

Who?
CS

CS, HG, participants

CS, HG, participants

CS, HG, participants

Participants
CS, VR

Cost transparency & reduction may require
investment
Supporting the Kiosks
Utilizing tech & “the cloud”
Reporting systems
Monitoring end user (enables impact funding)
(it takes) Time
Awareness vs implementation
Chlorine is more difficult to sell than chlorinated
water (sometimes) (depends on preferences)
Usability and local preferences are critical

SUSTAIN
Reach targeted sales volumes
Quality Assurance
Social Marketing
Testing different campaigns to see what works
Resistance to Change (NGOs set in their ways)
Know your competition

Emphasize social value
Apps/sharing economy
Need some time off the hamster wheel to innovate
Dividing operations and innovation
Need scale to attract investments
Adaptation to Pakistan (experience of an emulator)
Operational vs overhead costs (concern)

Hybrid Financing
Incentives for sales people
Logistics expansion: delivery/collection
Diversification
Products and/or customer segments
Retail products and/or water products
Human resources are critical for success and can
be easily overlooked
Paying for skill can save you time and money in
the long-run
Recruiting can be locally outsourced
Selection of operators (not just training)
Accepting responsibility
Zero tolerance for lying

To control these costs a franchise system was
established, in which each sets its own prices
Entrepreneurs do own marketing

REPLICATION
Loan for entrepreneurs (facilitate financing)
Radius/Zones
Criteria for replication
Processes and people for understanding
Next neighborhood/town can be totally different
Investors searching for good projects.
Can be picky, lots of options
Collaboration opportunities as part of CSR initiatives

GROWTH
Price adaptations
Urban vs Rural
TRUST
Utilizing existing social systems
Marketing (brochures, TV, iPad), Logo/branding
Collecting the data that are needed by the
business, not the donor
Who accepts which risks?

Summary: After selecting SpringHealth, a water service provider in eastern India, as the the focus case, the group discussed key factors in sustaining and
expanding businesses serving Base of the Pyramid customers. The results of the discussion can be found below. The group consisted of entrepreneurs,
academics, development professionals and members of civil society. The issues relating to Sustaining a business tended to have to do with strengthening
operational processes. Approaching Growth, many questions must be addressed to determine in which direction the firm wants to expand. While addressing
Replication, warnings arose about different attitudes between geographically close communities and the need to be selective in hiring as well as tips for
overcoming burnout and appealing to partners.

Lead by: Caroline Saul and Heiko Gebauer
Goal: Exchange of knowledge, tools, and skills between practitioners from different sectors for extending the (social) impact of their organizations.

Workshop: Business Innovations for Scaling-up

8.2

Interview Guides

This section includes two guidelines for semi-structured interviews. Both
documents were developed internally at Eawag. The first is a list of questions posed to a CBS service provider about their introduction of digital tools
into their business model. The second was used to understand the household impressions of a latrine subsidy campaign in Burkina Faso. These
questions were developed and written in English, translated to French, and
conducted in French or actively translated between French and local languages with responses recorded in French.
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Interview Guideline: „Smart Sanitation“
Firm: LooWatt








At which points does your system touch the internet or cellphone network?
What types of tech do you use?
o Are these system-wide or pilots?
o What motivated you to use this?
o How did you fund it?
o What did you do before?
 How was it developed?
What challenges did you face with the implementation?
Has there been tech that you tried and abandoned or progressed from?
Who has access to these systems?
What costs are associated with the system? (setup, transaction fees (from kiosk operators or the
software…)

QR Codes/app






What has QR Codes on them? films, buckets, etc…
Are they linked to specific customers?
When are they scanned?
Somehow used in donor reporting?
App
o Functions
o What data
o How developed (external, internal, partners)

Customers






Do you use this for donors or users?
What type of tech do your users typically have access to?
How do you _____ data?
o Manage
o Analyze
o Leverage
SMS for special pick up
o Is this automated?

Payments






Initial/installation payment? How is it made?
Frequency? Due date? Amount (is it dependent on anything?)
Is the service pre-paid or post-paid?
Actual data on delequency/late payments before or after different interventions?
Is it the same in all neighborhoods?

1

Interview Guideline: „Smart Sanitation“
Firm: LooWatt
Treatment




Any remote monitoring? Logging of gas production
What is gas used for?
Vermicomposting? Selling compost/worms?

General Specific to LooWatt






Fee structure? Does the film purchase include the service fees?
o Installation fees/packages?
Consumer surveys?
What happens if someone doesn’t pay for an extended period of time?
What is there largest cost/activity?
Festivals- waste goes to municipality—is it valorized? Do they have to pay a tipping fee?

2

Interview Guideline: Households as customers of subsidized latrines
Ville :__________ Name or interview number :_______________ Approx time:
1) Avant de recevoir votre toilette/bac, pouvez-vous m’expliquer comment c’était,
par exemple pour faire vos besoins ?

2) Pouvez-vous me décrire votre ménage/famille ?
a) Nombre de membres, famille, avec plusieurs famille dans la concession
b) Activité économique
c) Description physique du logement/parcelle/environnement

3) Pouvez-vous me décrire/expliquer la toilette ou produit que vous avez acheté ?
a) Quelles options aviez-vous ?

b) Pourquoi avez-vous choisi cette option ?

c) Qui a pris ou participer à la décision ?

4) Comment s’est passé la prise de connaissance de cette possibilité d’achat ?
Comment en avez-vous entendu parlé ?

5) Comment s’est passé la commande ? Quelles ont été les différentes étapes ?

6) Et ensuite, comment ça s’est passé pour recevoir votre toilette/bac chez vous ?

1

Interview Guideline: Households as customers of subsidized latrines

7) Qu’est-ce qui vous a motivé à vous inscrire et à passer commande ?

8) Y aviez-vous pensé avant d’en entendre parlé ?

9) Etes-vous satisfait par rapport à ce qui est proposé ?
a) Que pensez-vous du produit que vous avez reçu ? Du système (contact-dépôt
contribution-visite par l’équipe, etc.) ?
b) Pouvez me dire combien vous avez payé pour cela ? Que pensez-vous du
prix ?
c) Recommanderiez-vous à vos voisins/famille/amis de passer commande
également ?
OUI
NON
i) L’avez-vous déjà recommandé à des gens que vous connaissez ?

ii) Est-ce que vos voisins/amis vous ont déjà posé des questions par rapport
à votre nouvel équipement ?

d) Que pensez-vous de l’approche « clé-en-main », c’est-à-dire que tout soit
organisé pour vous installer la toilette/bac directement sans que vous n’ayez
à participer, en fouillant la fosse par exemple.

10) Si vous pouviez choisir n’importe quel équipement pour un même prix, lequel
choisiriez-vous ? Pourquoi ? Qu’est-ce qui vous plait dans ce produit ?

2

8.3 Structuring Qualitative Data
In order to process data gathered through a variety of methods, e.g.,
workshops, interviews, artifacts, and promotional materials, it was visually
structured. An example from x-runner is included in this section.
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(planned?)
LEGAL INTERN
for FALL/WINTER
2016

NEED LEGAL
assistance

GIVING to
customers,
crowdfunders,
small gardens, for
landfill cover

CITY acknowledges
that they need new
laws for businesses
in this «grey zone»

COLLABORATE WITH
CITY

LAND
for composting
(current issues
with landlord)

Goals

Value
Capture

Temporary?

OPEN
ISSUE

APPLYING FOR
PARTNERSHIP
with municpality
(land in exchange
for compost)

Context

Internal
Question

Change

Issue

Option

LEGEND

How to build each
department into
these phases?

ALL PAYMENTS
DONE THROUGH
POST OFFICE

4 ladies with good
personalites each
takecare of a
group of 50
customers, so
they have a single
contact point
within the
organization
(2 month trial)

CUSTOMER
MANAGEMENT
(following up on
leads, make sure
installation is
okay, collection,
payments, and
"behandlen"

MOBILE
PAYMENTS
lots of work to
convice people to
use and manage

NOT READY TO
WORK TOGETHER

MEET WITH
BIOGAS FIRM

CANNOT SELL

COMPOSTING

ReLima would buy
7 tons/month if it
were legal

LABOR INTENSIVE

TREATMENT

NEW INCIENTIVE
for density goal
GOAL 2019:
if >50% of a
7
neighborhood
communities
subscribes the
>50%
10 soles
Either:cost
firstismonth
free or
freeless
urinal
14$ for 2 buckets/week
18$ for 3 buckets/week

FEDELITY CARD
3 payments in a
row = roll of toilet
paper
(14.02.2014

14$ for 2 buckets/week
18$ for 3 buckets/week

PRICE
Hard to convince
people they can
afford the service
– 14$
is a big
35$
upfront
(in 4
lump sum.
installments)

FUNDIING/
COLLABORATIONS

Want to apply for
grants, so others can
test their
contraptions with
them.

How to work with
NGOs without being
considered an NGO,
esp to create
awareness of hygine?

How to do projects
like theirs (in a
businss midset), with
support from SDC,
GIZ, etc?

Don’t want to fire
TRANSITION
to website/
internal facing roll

FEDELITY CARD
Earn points for
ontime payments
and refering new
customers. Can be
redemed for
discount or
cleaning supplies
(24.09.2014)

DENSIFY
concentrate on
neighborhoods
where they alreay
have customers

NEED NEW SALESpeople/approach

SMALLER
PAYMENTS
throughout the
month, not all 14$
at once

IMMITATE
SEWERS
work on density

170 more
Separatts to be
donated

MBA students
accompanied
sales woman

Perhaps not right
people in roles

How to benefit from
products others have
developed

How to expand
product range?

Having a problen getting
away from donor
funding.

Feedback is that she
was too shy and
academic

PLANNING
City tells XR they
aren't goingt to
sewer
communtiies,but
tells people they
will sewer in 6
months, but don't

SELLING
«Team has
reached limits, out
selling every day,
but have other
duties for the
company»

Still need funding
solution.

LOCKERS
for flexible
collection

COLLECTION
could be
improved

Needed later for
composting

STEALING LOCKS

LOCKERS
Built larger, nicer

NOT WELL USED
ugly, poorly
managed

150 SEPARATTS
donated.
Elemenated
installation fee.

NOTOILETS
to sell
everything on
hold

TRUCK PLAYS
MUSIC
so colelctors do
not have to go to
each house

May go back to old
fiberglass producer

VOLUNTEER
SELLERS
from university
clubs

TOILET
Waiting on mold
to be finished sp
theycan make 5/
day

COMMUNITY
MEETINGS

SECURITY AND
CRIME
still an issue

Not really necessary
in the Separat

SAWDUST
(as cover
material)
Quite costly

SOME AREAS
INACCCESSIBBLE
by truck

Hard to control the
doasage.
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Many organizations are attempting to improve the well-being of people living in
poverty, whether it be philanthropic, through offering transformative services, or
buying into the doing well by doing good ethos of corporate Base of the Pyramid
(BoP) strategies. This dissertation examines the roles of business models and
business model innovation in providing and scaling water and sanitation services
in low-income countries. In doing so, it brings together poverty alleviation and
business model theories to address barriers specific to the water and sanitation
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