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There is an emerging body of literature on product innovations for the poor at the bottom of the
income pyramid. However, there is little on why delivery systems succeed or fail in this context
and the present paper attempts to fill this void by examining why and how sanitation
entrepreneurs are succeeding in India to diffuse toilets — an innovation for rural households,
which never had access to one before. The literature is analyzed and confronted with the actual
field practices. We demonstrate that the common thread that unifies progressive sanitation
entrepreneurs is their adoption of a ‘market based approach’. There are market failures
stemming from the demand side due to problems in expression of demand and its mismatch
with the perceived value of the innovation. In response, sanitation entrepreneurs go beyond
the standard linear model of assessing need and appropriateness of technology. They create
innovations in ‘technological design’ as well as in the ‘delivery platforms’ to include practices
for ‘accompaniment’, ‘sustainable maintenance’ and ‘generation of knowledge'. Thus, they
make-up for sluggish or missing markets and informational asymmetries to ensure sustained
use of toilets.
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1. Introduction

In India, even as of 2005, only one third of the population had access to any formof a functioning toilet [1] and though the situation
is improving slowly, the lack of sanitation coverage remains a major problem. But this is not just an Indian dilemma. Every day over
1.1 billion people around the world respond to the call of nature in the open because of a lack of access to improved sanitation.
Improved sanitation refers to a toilet that is connected either to a public sewer, or a septic tank or some pit in such a way that the air,
water and soil in and around the pit are not contaminated. The openmounds of untreated and exposed humanwaste, resulting from
open defecation, are a leading cause of the spread of diseases [2].

Despite all the technological progress that has taken place in the world, including in sanitation, nearly 40% of the world
population continues to suffer without access to appropriate sanitation systems (http://earthtrends.wri.org/updates/node/359).
The problem lies not only in provision of appropriate toilets but also in inducing a behavioral change among the target
beneficiaries. Therefore, innovations for social change in this sector have to focus not only on appropriate technological models,
but also on their delivery platforms, to induce the required behavioral changes. The present work can also serve to aid such
prospection.

It is common knowledge that the successful diffusion of toilets in India is due to the activities of non-profit organizations
(or NPOs) working in partnership with the Indian Government and international aid agencies. A handful of social entrepreneurs
from such NPOs are in particular highly acclaimed for their role in promoting and diffusing toilets among the poor. Social
entrepreneurs are individuals who create efficient models – technologically and socially – to cater to basic human needs not
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addressed by existing markets and institutions [3]. They are distinct from commercial entrepreneurs in that their efforts are not
guided by the prospects of direct financial gains. By the poor, we refer to the ‘Bottom/Base of the income Pyramid’ (or BoP from
now on), i.e. the largest, but poorest socio-economic groups in the global income pyramid living on a few dollars a day [4]. An
examination of the strategies used by the leading social entrepreneurs to increase sanitation coverage in Indiamakes a worthwhile
study to gain insight on the diffusion of innovations in BoP contexts.

Diffusion of toilets as a pro-poor innovation is a challenge because their successful adoption calls for a change in individual
behavior, daily routines and perhaps even social norms. In order to succeed, social entrepreneurs not only introduced innovations
in the ‘technological design’ but also in the ‘delivery platform’ of toilets. By delivery platforms, we refer to a set of resources
(knowledge, skills, financial resources, social networks, etc.) and functions mobilized to ensure adoption and effective utilization
of toilets. While, our awareness of the existence and impact of social entrepreneurs in many fields is increasing, there is little
knowledge about the processes developed by social entrepreneurs to catalyze social change andmeet the needs of the poor. To fill
this lacuna, the present article aims to focus on the following questions: How do social entrepreneurs address the challenge of
improving sanitation coverage in rural India? In particular how do they ensure effective adoption and sustained use of toilets?
What inferences can be drawn from such a study on the optimal features of a delivery platform of pro-poor innovations?

In the above context, our study contributes to two streams in the economics and management of innovation literature: ‘social
entrepreneurship’ and ‘diffusion of pro-poor innovations’ in terms of success factors for technology and delivery design. In the
post-production phase or the diffusion phase of pro-poor innovations, firms, social entrepreneurs and public agencies face the
same challenge: How to get the intended beneficiaries to adopt the innovation and use it in an effective and sustained manner?
Examining the strategies of social entrepreneurs to diffuse and ensure sustained use of a much needed innovation like toilets, is of
pertinence to all actors engaged in serving the poor such as planners, public agencies, NPOs and firms.

The nature of the findings of the paper and its organization can be understood as follows. We start by explaining the research
approach and methodology in Section 2. Then, in Sections 3.1 and 3.2, we analyze the existing literature related to the diffusion of
pro-poor innovations to identify the main recommendations highlighted in the literature. We confront the model so derived with
other case studies on the failure of diffusion of BoP innovation in Section 3.3, to draw some inferences on why there is such a large
gap between the ‘optimal delivery model’ and delivery platforms in reality.

Then in Section 4, we briefly present the salient features of the innovations in the ‘technological design’ of the pro-poor toilets
and follow it upwith an analysis of why the first attempts of the Indian Government to diffuse toilets in rural areas failed.We show
that practically none of the requirements proposed by the literature were satisfied in the diffusion process.

In Section 5, we examine the central features of the delivery platform of the sanitation entrepreneurs. We show that they go
beyond the standard linear model of assessing need and appropriateness of technology to include practices for ‘accompaniment’,
‘sustainable maintenance’ and ‘generation of knowledge', in order to make-up for sluggish or missing markets and informational
asymmetries.

Finally, in Section 6, based on the above findings, we propose a checklist for delivery platforms to diffuse pro-poor innovations.
We reiterate throughout the article in different ways that for successful adoption of BoP innovations, it is necessary to embed
routines in the delivery platform that ensure sustained use. Rather than being a one-shot linear process, success may come only
after several iterations to fine-tune the delivery platform.

2. Methodology

Methods of qualitative researchwere used to unravel the process of increasing sanitation coverage, the focus being on the ‘how’

rather than the ‘why’ — assuming it was an objective to which the studied stakeholders were committed. In particular, the
objective was to build a grounded theory based on facts compiled from the case study [5,6]. The case study, involved an embedded
design with a two-level analysis: at the sectoral level and at the organizational level. It was constructed following a three stage
procedure, using multiple data sources (archives, ethnographic notes and interviews).

In the first stage, the existing literature on the diffusion of pro-poor innovations was compiled to unfold the main findings.
These consisted of academic articles, government documents as well as the annual reports of international agencies and NPOs
engaged in sanitation promotion.

In the second stage, the data accumulated by the first author on the process of sanitation coverage in rural India over a period of
five years (2005–2010) was analyzed. This data consisted of extensive memos taken and emails exchanged as participant–
observer on the general features of public and private sanitation drives. The notes had been taken during interactive sessions
(informal get-togethers, strategic discussions, public meetings, etc.) with different stakeholders in sanitation projects, such as
rural households, NPOs and local government representatives.

Out of the literature survey and data analysis emerged the first version of our grounded theory on: (i) the processes
recommended by the existing literature on how pro-poor innovations ought to be diffused, (ii) the refinement of these processes
by successful sanitation activists; and (iii) the checklist for the diffusion of BoP innovations in other sectors based on lessons from
failed and successful sanitation drives.

In the third stage of the research process, this theoretical construct was validated and refined at an organizational level in a
series of in-depth, semi-structured, open-ended interviews conducted with the founders of three leading NPOs in sanitation:
Sulabh, EcoSolutions and SCOPE. The interview approach is a useful method to gain information on the dynamics of general
processes to seek exceptions to the grounded theory initially conceived and to identify explanations for any contradictory opinions
received from others on the theory, based on the respondent's personal opinion and experience [7]. The three NPOs were
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particularly chosen because they have introduced the most significant design innovations in the sanitation systems being diffused
in India to the BoP. M. Subburaman, the founder director of SCOPE was involved in discussions throughout, as he is strongly
committed to the dissemination of knowledge and awareness on the crucial problem of sanitation in India. The interviewswith the
founders of Sulabh and EcoSolutions, Bhindeshwar Pathak and Paul Calvert respectively, started with questions on how they
emerged as sanitation activists, what challenges they were currently facing and how they were tackling these problems. Each
interview lasted between 3 and 5 h. Relevant points were then integrated into our grounded theory. In order to minimize
subjectivity and cross-validate, the revised theoretical construct was again presented to them for comments and our email
exchanges continued for little over a year. The final version of our grounded theory thus emerged as described by Eisenhardt [8], as
an outcome of an iterative process, whereby through constant comparison of theory with data, the final theory was constructed so
as to most closely fit the data.

3. Pro-poor bottom of the pyramid innovations

Generally speaking, any new commodity made available or accessible to the BoP can be considered as an innovation with
respect to the BoP consumers— even though it may be a commonly used product for higher-income consumers. Furthermore, not
all BoP products have the same developmental impact in terms of improving the lives of the poor. For instance, the long term
impact of the consumption of shampoo in sachets— designed specifically to be accessible to the poor will not be the same as clean
water. Therefore, in line with Mendoza and Thelen [9] we distinguish pro-poor BoP innovations as those that cater to the essential
needs of the poor such as healthcare, housing, food, water and sanitation or enhance productivity and income-generation capacity.
Mendoza and Thelen [9] also reiterate that to be viable, the delivery system of pro-poor innovations must ensure accessibility to
the targeted consumers as well as positive financial or reputational returns to the suppliers.

In addition, the diffusion of innovations must be distinguished from their mere provision, for the former also involves creating
incentives for optimal adoption and effective utilization by the intended beneficiaries. Indeed, though there is an extensive
literature on the processes of innovation diffusion, not much is applicable to the BoP contexts outside of agriculture. Therefore, in
order to have a conceptual framework to understand the nature of BoP innovations, we first begin by exploring the demand side,
then we turn to the delivery procedures, highlighting the main recommendations of the literature, and finally, we examine some
case studies of BoP innovation failures.

3.1. Factors influencing the demand for BoP innovations

The decision to adopt an innovation is influenced by the same factors that usually affect any conventional investment, such as
benefits, costs, risks in a specific institutional/social environment. BoP users are similar to those in higher-income tiers in that they
make investment decisions to maximize their expected utility. However, the perceived value of the product and the expected
utility obtained are likely to be different given the constraints surrounding them, which can be one or more of the following broad
types:

3.1.1. Financial constraints
A high percentage of BoP workers are unemployed, self-employed or employed in the informal sector. Indeed, in developing

countries, informal employment comprises one half to three-quarters of non-agricultural employment [10]. Therefore, unlike
mainstream workers employed in formal sectors, the income of BoP households is subject to greater seasonal, temporal and
regional variance. In addition, and because of low/fluctuating income access to credit or other types of financial services are limited
or unavailable for them, which further affect their consumption choices [11].

3.1.2. Lesser knowledge, information and skills base
Individuals of the BoP communities are likely to have less education, skill and awareness about the possibilities of innovation

[12]. They might be unfamiliar with certain goods and services, such as new technologies or financial services. As a result they
might not have accurate information about the advantages (or disadvantages) of new products or might perceive their use as
being complicated, which in turn can deter them from using these products. For example, individuals in rural areas are less likely
to have knowledge about the benefits of IT services and their demand for them will be low, unless they learn how to utilize them.

3.1.3. Limited access to complementary infrastructure
BoP communities are likely to have less access to complementary infrastructure that creates an enabling environment for

effective use of certain products or services. They may have limited access to electricity, water connections and complementary
products needed to install and use certain products and service properly.

The above mentioned constraints affect the level of demand at BoP. The constraints are likely to translate into a no-demand or
lower demand for certain products and services. Nevertheless, it should not be assumed that those at BoP use only low quality
commodities and services in keeping with their financial endowments. In addition to being ‘consumers’, BoP individuals are very
careful ‘money managers’ and planning often goes into saving for the purchase of goods and services that constitute a luxury for
them, such as movies and high quality rice for special occasions, which yield high directly utility or enhance their status and social
standing [11].
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3.2. On optimal characteristics of BoP innovations and their diffusion: Need, technology and the socio-economic context

Many pro-poor BoP innovations emerge from the identification of a need. The ‘need’ for any innovation is generated by socio-
economic structures and cultural norms. Therefore, the first step is to examine the nature of needs. As Katz [13] explains, “it is as
unthinkable to study diffusion without some knowledge of the social structures in which potential adopters are located as to study
blood circulation without adequate knowledge of the veins and arteries.” The second natural step is to confirm the appropriability
of innovation to serve the need. These have to be along different dimensions: technological and socio-economic contexts.

There exists an extensive literature on the optimal technology design to cater the BoP needs. Following the ‘small is beautiful’
concept a la Schumacher [14], the ‘appropriate technology’ works advocate making optimal use of local resources to develop
technologies for the benefit of the poor. Early work in the area focused on ‘technology or product innovation design’ to fit the
constraints of the context and the resource base of the final user. By default, it led to the reigning explanation that if an innovation
is unsuccessful with the poor, it is because the technology is not designed appropriately.

Other scholars have called for a broadening of the notion of ‘appropriateness’. Stewart [15] pointed out that the new technology
must be compatible with the income levels, resource availability, existingmodes of production, existing technologies and costs in the
society for which it is designed. It has also been noted that an innovation could be successfully adopted if it has a relative advantage
over the solutions already utilized by the users over and above notions of ‘appropriate technology’. Such a relative advantage could be
lent by factors such as simplicity of use or compatibility with user's norms and existing ways of doing things [16].

Although the above factors are relevant for diffusion of a BoP innovation, it is accepted that in order to ensure a positive
development impact, there is a need to take a holistic approach starting from conception of the innovation to its final delivery. This
premise has given rise to a vibrant and growing literature, mainly in the form of case studies on different aspects of the diffusion of
pro-poor BoP innovations and its main recommendations can be summarized as follows:

• Confirm that there is an unmet or underserved need for which a technological solution can help [17,18].
• Verify that the product characteristics are compatible with the socio-economic context. Favorable characteristics are a proper
price/performance ratio, robustnessof product forharsh conditionsof BoPenvironmentandde-skillingof product for easyuse [19].
• Build a delivery model that is compatible with the socio-economic context. Beyond fixing of price, the marketing strategy
should take into account socio-cultural norms and power [20,21].
• Identify and use appropriate ‘change agents’ to adopt and convince others to do the same [16].
• Ensure that the complementary institutions or assets needed for sustained functioning of the innovation are available [22].
• Confirm the adsorptive capacity of targeted consumers both as individuals and as members of social groups [23].
• Make sure that the business and delivery model generate positive returns to the suppliers. For this application private sector
management principles could be useful [24].
• ‘Co-create’ value with all stakeholders including the user community, firms, public agencies and NPO through non-traditional
forms of partnership [25–27].

Though the above literature is very useful — two shortcomings can be pointed out. From a theoretical perspective the steps to
diffuse an innovation are rather clear, nevertheless, the protocols for actual implementation are not evident. It is obvious that
every BoP context will be different and possibly require a different solution. Then the question becomes — how the theory can be
applied in practice? Moreover, it would seem that by following this set of practically common-sense rules all practitioners can be
successful. Reality reveals that this is not the case and we turn now to some of these failures.

3.3. Reasons for the failure of product innovations in BoP

A principal reason for the failure of BoP product innovation seems to be linked to the implicit belief of both technology-oriented
and market-oriented scholars and practitioners that affordable and appropriate product innovations that enhance the welfare of
the BoP communities will be adopted widely after being introduced to the community. This is simply not the case.

Many well-intentioned technologies and innovations targeting the poor can fail because the ways in which the poor make
decisions are much more influenced by their social and cultural environments, as compared to mainstream consumers [28]. For
instance, in India, despite thewater crises in the country, water-efficient ecological toilets are not popularwith consumers because
they call for a greater effort for usage [29]. Low-cost efficient cook stoves failed in Asia because they could not produce the high
levels of heat required by the local cuisine [30]. A majority of the failures in diffusion of BoP innovation rise from an inadequate
understanding of these social and environmental factors. Frequently, there is a mismatch between the way providers see the value
of the innovation for the poor and the way the community perceives it. One way to tackle this, especially in the case of sanitation,
could be to separate out the organizations in charge of manufacturing from those in charge of marketing— as these two operations
in the context of BoP markets face very different challenges and require different skills [31].

In addition, different perceptions about new technologies and bias towards traditional solutions can lead to users ‘resistance’ to
innovation [32]. Examples include water purification devices in Africa that were in the form of a straw. The users did not feel
comfortable to change their habit of drinking water through a straw. Moreover, since the health benefit of drinking purified water
was not immediately visible, its value as advertised by the providers, was not clear to the community. Another example of a well-
intentioned but failed innovation is the wheeled multi-purpose tool-carrier in Africa. It was aimed to increase farmers'
productivity and enhance income generation, but it got flatly rejected by the farmers [33]. On the technological side it relied on
advanced engineering design, focusing on simplicity of use and ease of manufacturing, based on the experience gained from
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agricultural research stations in various developing countries. However, the farmers argued that the tool carrier was too expensive
for them and single-purpose implements suited their needs better. Problems can also arise from an imperfect understanding and
knowledge base of the BoP consumers. For instance, a dial ambulance service in India, despite the real need for such a service,
initially failed because the urgency and importance of the service were not evident for the targeted beneficiaries [34]. Unaware of
the advantages offered by the ambulance, many people preferred to take public transportation like taxis or rickshaws to the
hospital. Many of them had never used an ambulance before and the advantages of the new, improved service had not been
communicated to them effectively.

To summarize, most of the existing literature on the diffusion of innovations in the BoP context has focused unduly on the
supply side of themarkets. On the other hand, given the nature of BoP consumers' demand, failure can stem from problems related
to one or more of the following:

• Technology design.
• Product design.
• Delivery design.
• Missing institutions or capabilities or linkages.

For all these various reasons a BoP market exhibiting effective demand might simply be non-existent or sluggish requiring
steps to be taken to create or activate the market.

4. Diffusion of sanitation systems in India's BoP

Although the term “sustainable development” is increasingly used in national plans of many developing countries, there are
systemic obstacles to “enable” the plans [35]. Sanitation is one of the areas that still faces a challenge in diffusion, especially in rural
areas being one of the most neglected issues in the BoP context. Even at the level of policy makers, despite the fact that about
2.4 billion in the world do not have access to proper sanitation facilities, the problem of sanitation coverage did not figure in the
‘Millennium Development Goals’ signed by 181 countries in 2000 [36]. It took mounting evidence and arguments on the positive
impact of sanitation coverage on hygiene, health conditions, environmental security and ultimately poverty reduction, to include
sanitation coverage targets as part of the ‘Millennium Development Goals’ in the 2002 ‘World Summit on Sustainable
Development’. Toilets are a classic pro-poor innovation, because they empower through imparting ‘social dignity’ which is as
important, or evenmore important, than augmentation of income-generation capabilities— and help to change social values at the
core. In the long run, universal sanitation coverage also boosts economic growth by improving the health status of citizens.

For communities which have never used a toilet before, it may not be easy to make the switch. The barriers to adoption of
sanitation are still not well understood. A review of the sanitation reports [37] mentions diverse factors such as lack of demand,
access, affordability or technical skills. Avvannavar and Mani [38] point out the hygiene practices of communities are deeply
embedded in cultural and religious values and therefore convincing the poor to use a toilet instead of the outdoors and to make
them pay for the construction of a toilet, are a great challenge. It is fully recognized that achieving sanitation targets involves the
interaction between a complex and diverse range of institutions, processes and actors (both public and private) — in addition to
installing the appropriate toilet models [39].

A sustainable sanitation system comprises a toilet, and systems for collection, transport, treatment, and use of excreta that
meet the needs of the user, while being simple to use, maintain and repair. Additionally, a sustainable sanitation system must be
affordable, not cause any form of environmental contamination and must be safe for humans [40]. Presently, four types of
decentralized sanitation technologies are being diffused in India for the BoP. They are the single-pit latrine, double-pit latrine, the
urine diversion toilet (Ecosan) and the toilet with an attached septic tank (septic tank model). Of these, the double-pit latrine and
the Ecosan are the new product innovations that have been introduced for their sustainability and safety. The two traditional
models, the single pit latrine and the septic tank are more popular but they add to soil and water contamination in India, because
their technology design is such that if they are not constructed properly (andmostly they are not), contaminated water containing
fecal matter leaches out to the surrounding soil [29].

4.1. Innovation in technology design: Double pit and ecosan

The first major innovation in pro-poor toilet models was created by Dr. Bhindeshwar Pathak, the founder of the NGO ‘Sulabh’
during the 1970s. His primary motivation was not to create an innovation in itself, but to improve the lot of millions of manual
scavengers in India involved in the daily emptying of traditional toilets. But manual scavenging could not be eliminated without
offering consumers an alternative toilet model that could be autonomously maintained. Therefore, the Sulabh toilet model was
developed to empower a community and not to maximize profits.

From the outside, the Sulabh toilet model for individual households looks just like the standard Indian squatting style toilet slab
with one hole for flushing, but, instead of the flushed waste going directly into the ground or a septic tank or to a central sewer
canal, it falls into one of two deep pits that are outside the toilet. When the first pit is full, the family can switch to the second pit,
while the waste in the first pit is gradually and naturally transformed into a rich material that can be removed and used as dry,
powdery fertilizer. When the second pit is nearly full, the first pit can be emptied and its contents can be used as compost and the
two pits can be used alternatively and continuously. Currently the Sulabh toilet is being used in about 1.2 million poor households
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and has been declared a ‘Global Best Practice by United Nations HABITAT and Centre for Human Settlements’. It is being diffused by
the UNDP all over the world.

The Sulabh toilet model, while being suitable for dry areas was found to be unsuitable for those with a high water table such as
coastal zones or those receiving high degree of rainfall, because of water logging of the pits. Hence, the Sulabh model was never
adopted widely in such regions. For these regions, a second major toilet innovation in the form of a urine diversion toilet was
created during the late 1980s by a British naval engineer named Paul Calvert on deputation to India. While there is evidence of
experimentation with urine diversion toilets during the 1970s in many parts of the world, and especially in Nordic countries, its
virtues were practically unknown outside of the circle of its devout practitioners. Thus, Calvert had to re-invent a version himself
and his contribution to the basic model is to have added features that made it user friendly under Indian conditions.

The urine diversion toilet developed by Paul Calvert, also popularly called an ecological-toilet or ‘Ecosan’, involves the separation of
urine from feces, thereby accelerating the process of compost formation. The toilet squatting slab has three holes, one behind the other,
with different slopes. The user urinatesfirst and shifts slightly back to defecate permitting the feces to fall into a compost pit. Amug of ash
or saw dust is then thrown into this hole facilitating dehydration of the feces. Then the user moves back further to wash the behind. The
urine goes out through a bamboo pipe to irrigate a garden planted around the toilet. Thewashwater is filtered through layers of gravel so
that the water that leeches out into the soil is harmless. Thus, urine, feces and wash water are completely separated and recycled.

The ‘Sulabh’ and the ‘Ecosan’ toilet model demand more effort both on the part of the end-user and the promoter. They are
technological innovations that require a basic understanding for their proper use, and furthermore in the case of the ecological
toilet, users need to make more efforts than in other types of toilets to maintain them properly. However, these two models
represent ‘totally decentralized’ and ‘sustainable sanitation systems that close the loop — completely recycling the waste without
any risk of environmental contamination.

4.2. Failure of state efforts to diffuse single pit latrines

For forty years after attainment of national independence in 1947, there was no public investment in sanitation coverage
because open defecation was not perceived as a major social problem or health hazard. The vegetal coverage was sufficient to
ensure privacy and safe recycling of waste into the soil. But a high population growth coupled with steady destruction of vegetal
coverage led to open defecation without privacy and this started posing problems to health and human dignity even in rural areas.

The first public program to focus exclusively on sanitation was the Central Rural Sanitation Program (CRSP) initiated in 1986 by the
Ministry of Rural Development. Under this scheme, at the district level, the Offices of the District Rural Development Agency (DRDA)
financed the construction of toilets tomeet set targets with the beneficiaries being partially or near-totally absolved (depending on their
income level) from having to bear the costs of installation. At the district level, officers were given a target number of toilets to be
constructed for beneficiaries and these were simply built. Appropriateness was not clear either in terms of technology or the socio-
economic context.

The model diffused under the government program was the ‘single pit latrine’ which overflows during the rainy season and
which has to be covered or dislodged when full. In the case of the latter, the entire superstructure has to be dismantled and put
again over the new pit. Thus, it is not surprising that most of these single pit latrines were abandoned when they began to
dysfunction or when they got full.

A former Secretary of the Planning Commission notes [41] that the other causes for the abandoning of the toilets provided by the
State were a “lack of demand from people who did not see the need or feel the desire for sanitation; lack of adequate water sources;
lack of space; absence of choice on cost or technology; total absence of people's participation – construction of the latrines was done
centrally; hygiene promotion and marketing of the products were lacking; and lack of supply chain – materials and skills were not
locally available”.

A UN report also confirms that the CRSP failed to be effective for several reasons. For instance, only the toilet slabwas provided and
the households were required to build the superstructure by themselves. However, the cost of the superstructure was out of reach for
many rural households.Moreover, the public sector employeeswere not verymotivated, andother actors likeNPOs andfirmswere not
involved in thesanitationdrive [42]. Indeed, the failureof theCRSP lay in the fact that inpractice, thedeliveryplatformwas sub-optimal,
skippingmanyof the steps proposed in the literature discussed in the preceding sections (Sections 3.1 and3.2). Therewasno reflection
about whether needs were supported by effective demand, or whether all the institutions and capabilities necessary for adoption and
sustained use were present. The adoption failed because the reality on the ground did not match the requirements for success.

In the light of the above experience, the strategy of the Indian Government was completely restructured in 1999 and a new
‘Total Sanitation Campaign’was launched. As the Department of Water and Sanitation announces on its website (http://india.gov.
in/sectors/rural/central_rural.php): “The restructured program moves away from the principle of state-wise allocation of funds,
primarily based on poverty criteria, to a demand driven approach in a phased manner”. The State program moved from a high
subsidy to a low subsidy regime, with investment of funds in building awareness and increasing sanitation coverage through
public–private partnerships with NPOs. Progress has been steady. In 1990, only 26% of the population in India had access to
improved sanitation, but by 2000 this figure had risen to 37% and by 2008 it was 46% [2].

5. Diffusion strategies of sanitation entrepreneurs

For the purposes of this paper, we refer to sanitation social entrepreneurs as workers in NPOs promoting the diffusion of
sustainable sanitation systems, namely the two pit latrine and the Ecosan toilet among the BoP communities. While the vision of a
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conventional entrepreneur is guided by the profit motive, a social entrepreneur's efforts are to accomplish a social mission. Thus,
the ultimate goal of sanitation social entrepreneurs is ensure access to a functioning toilet for all.

Besides the two techno-social entrepreneurs presented earlier, Bhindeshwar Pathak of Sulabh and Paul Calvert of Ecosolutions,
a number of NPOs and their leaders are active in diffusing toilets to BoP households in India. Some of them have also introduced
several incremental innovations in the technology design and refinements in the delivery platform. Of this set of second-
generation sanitation entrepreneurs, M. Subburaman (founder of SCOPE) is renowned for his innovations in sanitation delivery
and is a recipient of the Government of India ‘Nirmal Gram Puraskar Award’ (National award for promoting hygiene). In the
coming section we present the diffusion strategies developed by these three sanitation entrepreneurs.

5.1. On implementation of the standard BoP diffusion model

The common thread that unifies progressive sanitation entrepreneurs is their adoption of the ‘market-based approach’, which
works from the premise that if the facilities constructed are to be used efficiently, first a real demand must be created among end-
users. A sanitation program can have a perceptible impact only if a certain critical mass of neighboring households also adopts
toilets. Therefore, the end-user cannot be merely taken at the individual level but must be considered at a collective level in terms
of a set of adjacent households, indicating the existence of minimum scale constraints.

As may be recalled, the literature suggests that a real need must be confirmed first. Thereafter the compatibility of the
innovation to satisfy that need in the given context must be verified. This should be followed by an evaluation of demand and the
formulation of a strategy for innovation delivery. How do the sanitation entrepreneurs do this? We now answer this question
through a presentation of the strategies used by the leading entrepreneurs mentioned above: Sulabh, Ecosolutions and SCOPE.

5.1.1. Assessment of needs before construction
The most widely used method to assess the needs of the area is to conduct a ‘socio-economic survey’. Such a survey is usually

conducted even if secondary data is available at a more aggregated level in order to understand the distribution of revenue,
employment, demographic features and religious affiliations of the population concerned. The survey also gathers information on
the distribution ownership of assets including toilets, as well as the availability of complementary infrastructure accessible to all,
local markets for the materials required, local prices etc.

The survey has a threefold objective that goes much beyond a simple gathering of information. First, a survey permits a direct
interaction in an impersonal setting with targeted recipients to assess a real need and interest in adoption of the innovation.
Second, in casual conversation, the willingness to pay for the innovation can be gaged. For instance, in the case of sanitation such
an assessment helps to decide whether toilets must be freely provided or whether end-users can partially finance the cost of the
toilet. Third, the sample selection of target households and identification of the prices of materials and costs of transport to the
locality, gives an estimate of the costs of diffusion.

5.1.2. Evaluation of demand before construction
When demand is not explicitly expressed, it could be because of a lack of awareness and knowledge of the recipient of not only

the benefits of the innovation, but also the disadvantages and risks of using alternatives or not adopting the innovation. Therefore
effective demand cannot be gaged before educating the target population.

For instance, in the case of sanitation, as Calvert succinctly put it, “The need for interactive training and awareness-raising is to
unravel and dispel the misunderstandings and confusion that often surrounds sanitation, health, hygiene, water and the
environment.” Indeed, sanitation entrepreneurs agree that education is an essential ingredient for success. Not only do potential
investors have to be educated on the advantages of having a toilet, but they must also be made aware of the disadvantages of open
defecation. Furthermore, consumers are rarely aware that toilet use can improve health conditions only if all their neighbors also
have and use toilets. The benefit of a toilet in terms of hygiene is not immediately visible to them. Therefore, awareness building is
absolutely necessary to create an endogenous demand by which potential investor-households convince their neighbors and a
group of households comes forward to experiment with the introduction of toilets.

Attractingmembers of the target community to an educationalworkshop is not easy. There is intense competition from television and
otherwork of the families. Therefore, in order to gather an audience, education has to be theatrical, entertaining and interactive. Themost
widely usedmethods for education are: street dramas, leaflets, jokes, quizzes, songs, films to pass the message. Children and the elderly
should not be taken lightly as they can also influence family decision making even if they are not earning members of the household.
Furthermore, in order to motivate consumers to leave their work and come to a meeting, refreshments need to be provided.

The next step after education is house to house visits, with inter-personal discussions so that the family can ask questions or
discuss details of the points raised during the workshop within the intimacy of their homes. If there is still doubt about the nature
of demand, after the educational workshop and house-to-house visit, additional ‘focussed group discussions’ may be organized
with various groups in the villages to make a final evaluation of the nature of effective demand.

Amajor difficulty is thatmostfinanciers donot see the importanceof this stepandconsider ‘entertainingeducation’ combinedwith
fun and refreshments as an unnecessary waste of funds. They also see this as an effort that should be given freely by NGOs as they are
interacting with BoP consumers without realizing that imparting entertaining education is not costless. Financiers do not understand
that unless a real demand is created through interactive education over an initial period of time, the program cannot be a success.
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5.1.3. Formulation of a delivery mechanism
A deliverymechanism proceeds in three stages. It starts with the education discussed above, then it continueswith the building

of some pilot models that all can use and test, and finally, ends with the scaling up and diffusion of the innovation to the entire
target community. In other words it starts with a test drive.

The choice of participants for the first two steps is very important. Indeed, an interesting strategy that is evoked is that the ‘change
leaders’must be selected so that they have something to gain also by being a ‘change leader’. Unlikewhat conventionalwisdom indicates,
often the change leaders are not the power brokers of the community, for the latter may not have much to gain from being a ‘change
leader’. The ‘change leaders’ in sanitationareusually thosewhoare trying to climbup the ladderofpower, so that tryingout the innovation
increases their visibility and their networkswithin the target community, therebybenefiting themaswell. For instance, candidates canbe
chosen among those trying to improve their position in the local government, religious body, school, hospital or firm, etc.

A pilot project consists of three steps: construction of a few models (for the chosen ‘change leaders’ if this step is followed),
testing and discussion followed by visits by other members of the community and wider discussion. Building a set of models is a
necessary step, but its usefulness is maximized only if it is accompanied by discussion with the target community. Special efforts
must be made to make them feel comfortable so that they are able to voice drawbacks freely or suggest possible improvements.
Informal rather than formal meetings serve the purpose best. Once all issues are attended to, slowly visits can be arranged for a
larger set of target users.

Thus, the sanitation activists assiduously follow the steps necessary to assure a good fit of innovation to need and demand. This
notion is captured in Fig. 1.

5.2. Going beyond the standard model of delivery — accompaniment for sustained use in post-construction period

Whilemanymanagement theories stopwith the design of indicators for an optimalmode of delivery, on the presumption that the
innovation will be used efficiently once obtained, sanitation entrepreneurs are more realistic. Given the large number of abandoned
toilets in India, they adopt a variety of practices during the post-delivery period to accompany the end-users during the initial phase of
adoption to ensure effective utilization. Some even go so far as to create feedback loops through promoting further innovations on the
technology and improving the design using ideas from the end-users themselves. We summarize these practices below.

5.2.1. Value enhancement through involvement of end-users
Involvement of end-users in product development has been advocated as a way for more efficient innovations [43,44]. When

end-users are involved in the design of an innovation they are empowered with a greater sense of ‘proprietorship’ and therefore
are more likely to maintain the product well. For instance, in the case of toilets, if at least some features of a toilet are decided by
the family, then there is a family-specific, personal touch to the design of each toilet that integrates a toilet to the rest of the
residence. The value of such a toilet is much higher than that of a carbon copy of a set of identical toilets installed in a locality.
Families can also be involved through requesting them to participate in the construction of a toilet along with the professional
masons. This usually increases the feeling of ownership and the commitment to use the toilet.

5.2.2. Celebrations for the acquisition of the innovation
The value of rituals involving the celebration of life with loved ones cannot be underestimated in any society. Anytime a toilet is

perceived as a room that is impure, smelly and dirty because of being used by others, it is rejected. In order to inculcate pride in

Fig. 1. Standard model of pro-poor innovation diffusion, as followed by sanitation entrepreneurs.
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owning such a room, sanitation entrepreneurs introduce rituals, to mark the acquisition and evolution of the life of a toilet, as it is
normally done for the inauguration of a new house in India. For instance, the blessings of the Earth Goddess are invoked as the site
of the toilet is chosen in a simple ceremonywith prayers and partaking of sweets. Then its construction is celebrated, followed by a
final festivity as the first compost pit is opened and the compost is used on new saplings.

5.2.3. Accompanying the initial phase of adoption and trouble-shooting
All NPOs unanimously insist that monitoring of use after construction is necessary for two reasons. If there are any problems of

maintenance, and if the users cannot approach anyone to correct them, slowly such toilets fall into disuse. This is indeed the main
reason for the thousands of ‘unused toilet fossils’ marking the landscape of India in an ugly fashion. Second, toilets could be
diverted to other use, if the women are not very empowered in the family. Usually this occurs by closing the toilet and using it or
renting it out as a storeroom for keeping animals. Normally, a good education and awareness creation prior to construction of
toilets ensures proper use of the toilets. However, a period of three months of monitoring is recommended in the case of even
conventional toilet models, and in the case of Ecosan, monitoring is necessary for the first 18 months with special attention being
paid during the closure of the first chamber and the subsequent removal of compost, under the guidance of qualified personnel. So
sanitation entrepreneurs make regular visits to households and train members of the self-help groups of that area to monitor use.

To conclude, while the sanitation entrepreneurs validate the four-step methodology of confirming need, appropriateness of
technology, demand, and formulating a delivery mechanism, the above brief presentation reveals that they also accompany the
beneficiaries in the post-construction period. They use the first round of accompaniment as a means to generate knowledge from
the construction workers and from the beneficiaries. This enables them to fine tune further the technological design as well as the
different components of the delivery platform in non-linear feedback loops as shown in Fig. 2.

Indeed, sanitation entrepreneurs go beyond the standard model to create feedback loops through steps that accompany the
end-user, monitor use and provide incentives for maintenance. Accompaniment and monitoring are necessary to ensure solutions
to problems encountered and effectuate required repairs as well as to prevent diversion of innovation to other uses or even
abandoning of the innovation in the medium term. Poor quality of construction and workmanship characterize pro-poor
installations and a variety of measures can be used promote innovation and upgrade quality by motivating the workers and the
recipient families. These in turn generate knowledge and demand spillovers beyond the targeted community.

6. Discussion

The actual field practices of sanitation entrepreneurs in India hold promising venues for improving our current understanding of
pro-poor innovation diffusion. Such understanding can be seen as an important step towards the formulation of more effective
delivery platforms. It can be noted that ‘market oriented’ or ‘market delivered’ innovation does notmean that the end-user effectuates
all transactions associated with the diffusion through markets. Behind a market delivery, there is a complex network of actors,
comprising financiers, facilitators, service providers and field staff, the last interacting most closely with the target community.

There is no magic formula for successful co-creation and diffusion of pro-poor innovations. Three points distinguish the nature
of efforts required to diffuse pro-poor innovations as compared to mainstream ones. First, an iterative process might be necessary
to activate a BoP market— to ensure through trial and error a good fit between ‘supply’ and ‘demand’. This is because BoP markets
tend to be zone and sector specific. Second, such an iterative processmight require an accompanimentwith the targeted consumer
that goes far beyond mere transactions, both within and outside the market. Third, such an accompaniment might require either
an expansion of the capabilities and activities of the provider, or partnershipswith other organizations. Thismeans that in addition
to scale capabilities, BoP suppliers might have to develop scope capabilities or else initiate partnershipswith suitable organizations
specialized in the required areas.

Fig. 2. Going beyond installation, lessons from sanitation entrepreneurs on accompaniment.
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On the supply side, even with a BoP innovation that is appropriate from the technological and socio-economic points of view,
i.e. safe, acceptable and affordable, diffusion could still be limited if there are not enough local organizations for maintenance.

On the demand side, the provider's value proposition must match the BoP consumer's perception of need for such added value.
For households living in poverty, the most valued innovations are those that give instant gratification or increase their income
generating capacity directly. Indeed, there might be no perception of need or want for a pro-poor innovation. In this case, a market
would have to be created from scratch. Investment will be needed to transform needs into wants and ultimately trigger effective
demand. On the other hand, if the problem is simply one of ‘technological inappropriateness’ then a better design could solve the
problem. Finally, if the lacuna is one of lack of skills to use the innovation or lack of paying capacity— then a solutionwould have to
be designed in terms of education and/or financial schemes that make consumption possible. Thus, adoption failures stemming
from the demand side could be due to problems of expressions of demand and their mismatch with perceptions of the value of the
innovation. These points are summarized in Fig. 3.

The challenges faced by sanitation entrepreneurs can now be better understood. There are pro-poor innovations for which
there is no problem of demand except affordability and accessibility. For instance, mobile telephones became popular once an
appropriate platform comprising affordable handsets, pay-as-you-go tariff, network coverage and complementary services was
created. Then they were perceived as giving instant gratification, adding to social status and increasing productivity. If tomorrow,
good quality fridges are created so as to be affordable and accessible, there would be no consumer resistance. On the other hand,
there are pro-poor innovations like toilets, which face great challenges, because intended beneficiaries perceive neither a need nor
a want for them. In response, social entrepreneurs catalyze demand for such pro-poor innovations through a variety of schemes,
before and after provision of the new product.

7. Conclusion

Considering that about two thirds of the world population resides at the bottom of the income pyramid, sustainable
development cannot be promoted on an international scale without finding new solutions for the problems faced by these
communities. However, pro-poor innovations – their creation and diffusion – have simply not received the kind of attention given
to mainstream innovations by economists and management science experts. Indeed, an examination of the emerging stream of
management literature related to diffusion of pro-poor innovations revealed that there is little on actual implementation practices
(Sections 3.1 and 3.2.)

In the above context, the main objective of the present paper was to provide more insight on strategies for the diffusion of pro-
poor innovations. Presently, market-based delivery systems are also not perfect as there are a number of needs of the poor, for
which technological solutions exist, but without any market or non-market system to deliver them effectively (Section 3.3). Thus,
we attempted to add some insight on delivery of pro-poor innovations by identifying and analyzing the actual field practices of
sanitation entrepreneurs in India.

Through a detailed ethnographic analysis (Sections 4–5), we showed that sanitation entrepreneurs start by ascertaining the
community's perceived value of the innovation through multi-purpose socio-economic surveys, which serve to initiate relations
with the target community. Then they confirm the appropriateness of technology and demand through entertaining-educational
workshops, house-to-house visits and focus group discussions. Finally, they construct a closed-loop delivery mechanism that
involves ‘monitoring’, ‘accompaniment’ and ‘resolution of problems’ after provision of the innovation. Incentive mechanisms are
also employed to elicit user-feedback in order to improve the product and delivery design. The standard deliverymodels consist of

Fig. 3. Checklist for successful diffusion of pro-poor innovation.
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two phases before delivery — pre-construction and construction. However sanitation entrepreneurs follow their target beneficiaries
through three phases: pre-construction, construction and post-construction activities. The last activity of accompaniment is most
crucial for the success of sanitation diffusion and therein lies the most valuable lessons (Section 6).

Our study suggests two main avenues for further research. First, it would be worthwhile to refine and illustrate the checklist
developed in this paper (Fig. 3) with the diffusion experiences of other pro-poor products and services. Some typical examples are
water harvesting installations, solar energy panels and health insurance packages.

Second, in the present global economic situation, complete sanitation coverage cannot be achieved by the allocation of public
funds alone. Private and social funds have to bemobilized aswell. The greater challengewill be to persuade BoP households to take
out loans for building proper toilets on the basis that they will improve their health and hence income generation capacity in the
medium run. Innovative financial schemes involving credit-bundles for different final uses may be necessary (e.g. combining loans
for life insurance with loans for building toilets). A variety of such schemes are in use today in different parts of the world. An
evaluation of their efficiency would make a useful contribution.
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