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Introduction

More than two billion people in the world depend on firewood or other traditional biomass fuels for cooking (IEA, 2002). In most cases fuelwood is used in open fires,
 which besides having low energy efficiency, are a source of indoor air pollution. It has been acknowledged that the indoor air pollution caused by open fires has a number of health effects, notably on women and small children (Barnes et al., 1994; Bates et al., 2005; Saatkamp et al., 2000; Smith et al., 2000). The “energy ladder” model, which suggests that users will shift to cleaner and more efficient fuels and technologies as their income increases, has proved wrong in many contexts, as users with access to other technologies continue to use fuelwood in traditional open fires. In Mexico alone, despite a widespread access to LPG as cooking fuel, 25% of the population (25 million people) live in households where firewood is used, and are considered to be the poorest in the country (INEGI, 2000).

Improved cookstoves (ICS) can substantially mitigate the health effects caused by indoor air pollution, and reduce by half the consumption of firewood, as well as the ensuing greenhouse emissions, by including a combustion chamber and a tube to take the smoke outdoors (Masera et al., 2005). However, a number of implementation programs (carried out since the seventies) have had very limited impacts in the adoption of this technology in many rural contexts. Their main drawbacks have been their patronizing approach, their focus on technical aspects and their disregard of users’ priorities (Díaz et al., 2000).

By taking into account the factors known to influence the adoption of technologies and the obstacles that have been found in the diffusion of improved cookstoves, this study aims to understand in which way the strategy of implementation projects affects their outcome, and how this strategy is in turn affected by the visions and perspectives of the different stakeholders who participate in the projects.

Using a qualitative research approach, we conducted a case study in the Purhépecha region, in Mexico, following an ICS implementation project carried out by a local NGO. This study assesses the perspectives of the different stakeholders involved in the implementation of this technology. 

Conceptual principles that frame this study

Diffusion of innovations

Rogers (1995) defines diffusion as the process through which an innovation is communicated through certain channels in a certain time period between the members of a social system. It is by means of the diffusion process that people can get to know an innovation and perceive it as something useful. The diffusion process becomes self-sustaining when a critical mass of users is reached. In that moment the individuals perceive that the innovation has been adopted by everyone.

Rogers and Kincard (1981) propose two different models of diffusion: the centralized, which is based on one-way communication: from the change agent to the potential user; and the decentralized model, in which all the stakeholders participate and together create and share information to reach a mutual understanding.

A fundamental assumption of decentralized diffusion systems is that members of the user system have the ability to make sound decisions about how the diffusion process should be managed. If the innovation involves a high level of technical expertise or does not respond to the needs felt by those for which it is intended, this system is not adequate (Rogers, 1995). A decentralized system can be combined with elements of centralized systems to form a hybrid diffusion system.

The main criterion for judging the relative success of diffusion interventions by a change agency is usually the rate of adoption of an innovation. In some cases, however, this measure of effectiveness needs to be seriously questioned; the quality of adoption decisions resulting from a diffusion campaign may be more important than just the number of adoptions achieved (Rogers, 1995).

Change agents should be aware of their clients’ felt needs and adapt their change programs accordingly. Unless an innovation is highly compatible with the clients’ needs and resources, and unless clients feel so involved with the innovation that they regard it as “theirs”, it will not be continued over the long term (Roling, 1988; Rogers, 1995).

The technology adoption process does not end when the user accepts to adopt it; a follow-up to the innovation is needed to verify that the expected benefits have actually been delivered. Only when the user becomes independent in the management and maintenance of a new technology, one can say that it has been accepted (Rogers, 1986; Van den Ban et al., 1996).

Appropriate technologies

In order to assess the role a stove implementation project has in the design, diffusion and adoption of a new technology, it is important to examine whether this technology is appropriate to solve the cooking needs of local inhabitants.

Appropriate technology is a concept crafted in the early seventies as a response to the need to develop technologies that could satisfy rural people needs (Schumacher, 1973). A technology can be labeled as appropriate when it is simple, responds to the users’ basic needs, respects the local culture, employs local materials and labor as much as possible, uses the resources in a rational and renewable manner, and recognizes the technological tradition of rural people (Aguilar, 1990). This definition leads to a number of questions in the case of ICS: What is the origin of the idea to design a technology that saves fuel and reduces the exposure to smoke? How do we know whether the solutions provided by improved cookstoves do really meet the needs of the people as they perceive them?

Historically the interest for ICS came first from governments and environmental organizations that became concerned about the possible link between fuelwood harvesting and deforestation. Global air pollution effects of biomass fuel use were also examined. It was widely demonstrated that fuelwood harvesting is seldom a cause of deforestation (Hurst and Barnett, 1991; Masera, 1994), and, on the contrary, fuelwood scarcity if often the consequence of the resource exploitation brought about by other activities such as the timber industry or the enlargement of the agricultural frontier. However, greenhouse gas emissions have proved to be significant: It has been estimated that seven percent of global greenhouse gas emissions are brought about by biomass fuel combustion (Ahuja, 1990) (this contribution is mainly made up by greenhouse gases other than CO2, since net CO2 emissions are null when the biomass is sustainably harvested.) Exposure to smoke was later identified as a serious health problem, especially for women and small children. Summing up, the designs of improved cookstoves have mainly been driven by the perceptions of external stakeholders, and actual people’s perceptions have played a minor role. It is necessary, therefore, to start recognizing what the users’ needs are in terms of cooking technologies (Troncoso et al, 2007).

Case study: The implementation program carried out by GIRA, a local NGO

The Interdisciplinary Group of Appropriate Rural Technology (GIRA A.C.), a local NGO with more than 20 years of experience in the field of ICS, together with the Ecosystems Research Center (CIEco) of the National University of Mexico (UNAM), the University of California, and other institutions, carried out an ICS implementation project in the Purhépecha region, in the Mexican state of Michoacan, funded by the Shell Foundation, the Health Ministry of Mexico, and other donors. A high percentage of the population in this region belongs to the Purhépecha ethnic group and conserves their language and deep-rooted traditions (GIRA et al., 2003).

The main objective of the project was the construction of 1,500 ICS specially designed for this region. The stove model was called “Patsari”, which means “the guardian” in Purhépecha language, in reference of the stove’s role in maintaining health, fuelwood and heat. The implementation was carried out from February 2003 to December 2006.

The present study was framed in this implementation context, and was aimed to evaluate its diffusion process, from the perspective of the project implementation stakeholders, namely researchers, students, managers, technicians, promoters and builders. A qualitative research methodology, which enables social action to be understood from the viewpoints of the different stakeholders (Taylor et al., 1987), was used.
Methodology Design

Data collection included the revision of the documents and papers produced on the subject by the NGO in the past 15 years, the observation of two workshops organized by the NGO to present the results of the different research teams involved in the project (these workshops were recorded and fully transcribed), and the conduction of 25 semi-structured interviews (Robson, 1994): to the NGO staff that worked for the project (3 people), to 4 researchers
 (out of 8), to 2 project technicians (out of 5), to 5 students (out of 6), to the development worker (of the first stage), to the doctor who directed the field health team, to one of the nurses of the health team (out of 10), to one builder who worked for the NGO (out of 2), to 3 local builders trained by the NGO (out of 10) and to the 2 consultants hired by the NGO, one to coordinate one of the technical studies and the other one to implement a study on the social perceptions. Because of the importance of their role in the project, one of the project managers and the project leader were interviewed twice.

The interviewees were selected on the basis of the importance of their role in the project, and their availability.

The questions that were asked were related to their role in the project, their reasons to work in this particular project, the possible obstacles to perform their job, the lessons learned through their participation, the way they visualize the problem that the project is trying to address, the way they visualize the users of this technology, and their suggestions for future implementation projects. Emphasis was made on the role of communication as a way to reach an interdisciplinary work.

All interviews were fully transcribed and a qualitative analysis was carried out using the Atlas.ti software (http://www.atlasti.de).

Project History

The NGO started working on the rural milieu in Mexico in 1985, when an energy assessment of a Mexican rural community was carried out. An ICS was built at that time with the purpose of leaving a concrete benefit to the community, as a reward for their time and help with the study.

From that moment until today, the NGO has participated in a number of different implementation efforts in the region, working in coordination with other organizations and receiving the support of different foundations and governmental organizations to build ICS.

These experiences allowed the NGO to identify some important factors that determine the adoption of the ICS: the understanding of the users’ priorities; the design of a technology that ensures long lasting performance; the training of the users on ICS lighting and maintenance, and the follow-up of the technology.

With these new methodological guidelines, the NGO submitted a proposal to a call for proposals made by the Shell Foundation. Two projects in India, one in Guatemala and the Gira project in Mexico were selected by the Foundation out of 300 proposals.

The Mexican project consisted of three main aspects: i) the design of a technological innovation, ii) the construction of 1,500 ICS in the region, and iii) a set of 5 connected studies
: a health study, an indoor air pollution study, an energy efficiency study, a greenhouse gas emissions study and a social perceptions study.
In order to fulfill these commitments with the Shell foundation, an adaptative management approach was followed, in which the lessons learned gave place to improvements to the project, including the ICS technology itself —three different models of ICS were designed.
The implementation of the project can be divided into three distinct stages, each corresponding to a different ICS design. Each stage had in addition specific diffusion strategies, providing therefore a rich material for the analysis of stakeholder perspectives.
The project leader provided overall guidance to the diffusion process and the five connected studies, while the diffusion was coordinated by a project manager.

First stage
The first stage consisted in the design and diffusion of the first ICS model in 25 communities. 612 ICS were built, out of which 52% were adopted (see Table 1).

Three researchers took part in this stage, two from the National University of Mexico (one of them had as well the role of project leader) and one from the University of California. A team of three people were hired by the NGO: a project manager, a development worker and a stove builder. Ten local builders trained by the NGO participated in this stage.

Technology

The first ICS design was based on the “traditional” Lorena Stove
, with several improvements, such as the use of molds, custom-made parts and a new design of the combustion chamber and the tunnels, aimed at increasing efficiency and durability.

This stove design has one entrance, one big comal
 at the front and two small ones at the back (these two do not have direct fire but take advantage of the heat generated in the combustion chamber before it gets out through the chimney; see Figure 1). It is estimated that this model uses at least 50% less fuelwood than the traditional open fire (Masera et al., 2005).

Diffusion

An integrated training and diffusion strategy was prepared by GIRA (Masera et al., 2005), which included a dissemination team made up by a local development worker (female) with previous experience in similar projects and a builder (male). The development worker was in charge of organizing meetings with women,
 in which the health problems linked to the exposure to smoke were explained, and the benefits of ICS were introduced. Lists of interested people were produced after the meetings. The development worker visited each possible client to make a further presentation of the benefits of an ICS. When an agreement was reached, a cookstove was built by local builders. These local builders were proposed by the local authority and trained by the NGO builder, in order to enable community members to turn to them at any time to have a stove built or maintained. Materials and labor costs of most stoves were covered by users. Stove cost
 was between 250 and 500 Mexican pesos,
 depending on the availability of subsidy (an amount in the order of magnitude of the weekly family income in rural Mexico). Unlike previous ICS experiences in Mexico, this project provided a follow-up to stove construction: the builder visited every household up to three times after construction and offered technical assistance in stove use and maintenance.

Reconstruction of the first stage achievements and problems from the stakeholders’ perspectives

According to the interviewees, the main problem during this stage was convincing the women in the communities to accept an ICS. The development worker found that women were reluctant to try the new technology, particularly because they did not perceive the need to change their cooking habits. She said that it was very difficult to convince women in the meetings but that the personal visits were much more effective.

Although a good effort was made to train the local builders, the need for external supplies limited their possibilities to carry on the enterprise by themselves. A local builder said:
“I would like to continue building ICS because it’s a good business, but the NGO people offered to give me the mold once I have built 50 stoves. As I had built only 42, I don’t have the mold any more. They came and borrowed it from me, but they have not yet returned it to me.”

With regards to the project strategy, the manager felt that the team was not adequate to carry out the project goals, but time pressure prevented him from hiring more people or from developing better planning strategies. In practice, the project manager had to do himself many other activities and decisions were taken as the problems arose.

There was a pressure to accomplish the commitment of building 1,500 ICS in three years. Once this pressure made its way into the team, a discrepancy between the different stakeholders on the way they believed the diffusion had to be done, started to show. In the development worker’s words:
“It was not a question of considering the opinions of the users, but to convince them. As I was asked to bring a number of clients, I had to invent what to tell them in order to convince them.”

For her the project should allow the users enough time to get used to the new technology and to be close to the users’ needs, and have more modest goals:
“The project should not been so ambitious; they should have goals that could really be accomplished.”

She was particularly concerned with the adoption of the stove:
“I was frustrated because I was asked to bring a list of clients to build stoves, but who will guarantee to me that they will use it, that it won’t be 350 pesos to the bin, because if they don’t like it, they will destroy it.”

The tension between the development worker’s need to follow the communities’ pace, and the manager’s need to fulfill the project’s commitments ended up with the resignation of the former.

Analysis

The diffusion program carried out in this stage was constrained by the NGO’s commitment with the Shell Foundation. This meant that there was little time for planning and that the project’s priority was the number of ICS built rather than the users’ needs and satisfaction (see Table 2).

The ICS promotion did not reach everybody: the women who did not attend the Oportunidades meetings were excluded.

From the users’ point of view,
 the NGO managed to raise the awareness of women in the communities with regards to the health problems associated with fuelwood use. Women who adopted a stove are in general satisfied and recognize the benefits of having a smoke-free kitchen and of saving fuelwood; moreover, they believe that they would no longer like to do all the cooking in a traditional open fire.

However, the women who were interviewed could not identify who carried out the implementation program and did not know where to go in case they wanted another ICS built. The same was found in the subsequent stages of the project.

Second stage
The second stage consisted in the design and diffusion of the second ICS model in 6 communities of the Purhépecha region. 394 ICS
 were built, out of which 50% have been fully adopted.

This stage was accompanied by the 5 research studies included in the commitment with the Shell Foundation. To accomplish this goal, 6 institutions and 36 people took part: the National University of Mexico (UNAM), through three researchers and three postgraduate students; the National Institute of Public Health through one researcher, one doctor and 10 nurses that were hired to collect the field data; the National Institute of Ecology (INE), with two researchers and one project technician; the National Center for Environmental Research and Training (CENICA), with one researcher and four project technicians; and the University of California, with one researcher and three postgraduate students. Finally, GIRA participated with one project manager, two builders and a technician, and hired two external consultants to coordinate the indoor air pollution study, and a social perceptions study with ICS users (see Table 1). A government agency (COFEPRIS) financed the 600 ICS built for the health study.

Most participants in this stage belonged to academic institutions, yet some technicians and the builders were local people trained by the NGO and with good knowledge of the local customs.

Technology

The ICS design for the second stage was very similar to the first one but bigger. It had two entrances, two combustion chambers, two comals in the front and two small ones at the back (see Figure 2). The NGO developed this design in order to provide two high-temperature comals for cooking, and a greater degree of control to the user via the two separate combustion chambers. This model is approximately as efficient as the former model (Masera et al., 2005).

Diffusion

The second model of ICS was disseminated mainly in the 6 communities that took part in the 5 studies committed with the Shell Foundation. Its diffusion was linked with the health study and stoves were given for free to those people who participated in the studies, as a reward for their participation. The ICS were build by the GIRA builders themselves and there was no diffusion program as such.

The communities where the studies took place were chosen with the following criteria: (i) high percentage of indigenous (Purhépecha) people; (ii) low incidence of previous interventions; (iii) far from urban centers; and (iv) low usage of LPG. Once the communities were chosen, the health team selected a sample of homes with women in reproductive age with small children. The other studies selected their samples within the health study sample.

Studies

The health study had the objective of documenting the relationship between ICS usage and the incidence of chronic obstructive pulmonary disease and other illnesses related with the exposure to carbon monoxide and suspended particles produced by the incomplete combustion of fuelwood. With this purpose the health team chose 600 homes from 6 communities and formed two groups of 300 each. The members of the first group were given an ICS at the beginning of the study, whereas the second group kept cooking on a traditional open fire and were given an ICS at the end of the study, during the third stage of the project.

The indoor air pollution study characterized and compared the personal distribution and the concentrations of suspended particulate matter and carbon monoxide before and after the adoption of an ICS, with the purpose of documenting the impact of the use of ICS in the personal exposure to pollutants.

The greenhouse gas study determined the net reduction in the emission of these gases to the atmosphere, with the use of ICS.

The energy efficiency study documented the reduction of fuelwood needed to perform the traditional cooking tasks in the Mexican rural areas, with the use of ICS.

Finally, the social perceptions study observed the changes in the users’ lives derived from the usage of an ICS.

Reconstruction of the second stage achievements and problems from the stakeholders’ perspectives

In order to be able to accomplish the five studies committed with the Foundation, the NGO established alliances with other institutions, which turned out to be very complicated. Every institution that participated had its own dynamics, priorities and strategies and this was very difficult to harmonize. The objectives were not clearly defined and the commitments were made verbally. As the project manager recognized, a clear outline for the distribution of rights and responsibilities was not agreed upon at the beginning.

Every team was in charge of designing its sample in accordance with its study’s characteristics and needs, but there was a difference between what the studies expected from the NGO and what the NGO was ready to give: According to the project manager, the studies were independent to the project and the NGO’s role was providing logistic support, as well as building the ICS for the health study. However, for the members of the study teams interviewed, the function of the NGO was to give advice on the community work, to assist in the selection of communities for the fieldwork, and to transfer their field experience to help them complete their fieldwork. Many of them had the expectation to work in an interdisciplinary project; they felt a lack of team meetings and said that collective discussions would have helped them to do a better job. As one of the team members stated:
“We would have faced less unwanted surprises if there had been more communication between the teams.”

The lack of opportunities to exchange ideas, experiences and decisions was experienced by the team members interviewed as a lack of interest from the project management to get to know the different perspectives and needs of all members. One of the team members said:
“Not because everyone makes its part we are contributing to do an integral job”

Once the studies started, the lower than foreseen ICS adoption rates meant that the study samples hat to be redesigned. In addition, some women who had agreed to participate in the studies because they were offered a free stove opted to desert once they found out that their participation implied blood tests (Troncoso et al, 2007). Many false rumors about what the studies were about and what the group’s intentions were started to circulate in the first community of the study. All this made more difficult the fieldwork and added pressure to the study teams.

Once again, the commitments with the donors ‑including the need to prepare reports for them‑ added pressure to the project. From the point of view of some members of the studies teams, their schedule was too tight and there was not enough time for planning.

In this stage there was not any proper diffusion program, so the health team had to do the diffusion themselves, informing the potential users about the advantages of ICS and trying to convince enough women to participate in the study.

From the perspective of some members of the study teams, there was a lack of accompaniment to the users during the first months of adoption. Sometimes the follow up was given by a study team member in their field visits. Even so, some women stopped using their ICS.

Most of the ICS built in this stage were given for free, as a reward for the users’ participation in the studies. Many project participants believed however that a cash payment should always be required, in order to ensure the value of the ICS for the users. The project manager, in particular, shared this belief and thought that giving the stove for free was one of the reasons for the low adoption rates in this stage.

The ICS design in this second stage presented some additional adoption problems, because it was more complicated to use and required more maintenance than the previous one.

The circumstances in which this second stage was undertaken led to some predictable mistakes (such as building some ICS outdoors, where their durability is significantly compromised). From the project manager point of view,
“When you put together the objectives of different researchers and institutions you are forced to do what you know you shouldn’t do. We had the commitment to build the ICS and we had to do it wherever the user wanted, because otherwise we had to come back another day or we had to look for somebody else to participate in the project.”

A previous study
 carried out by the authors with both users and non users of ICS showed that the users were tired of the studies. Some women complained that they did not even receive the results of the health studies made to them. However, the level of satisfaction among the women who adopted the ICS was high. Once again, when asked if they knew where to go in case they wanted another ICS, they said they did not.

Stakeholders’ perspectives about the ICS users

According to the interviewees, the biggest challenge of the project, especially during this stage, was its dependence on the user’s decision to accept or not to use the technology. 

There were many different answers to the question: “how is a woman who adopts an ICS?” However, the characteristics they mentioned give shape to a shared idea of a careful woman, with a clean kitchen, active within her community, and ready to try new things. In short, an open-minded woman with initiative. These characteristics coincide with some qualities that Rogers (1995) described for the early adopters, in his analysis on the diffusion of innovations.

From the stakeholders’ perspectives, the women who do not adopt ICS are skeptical with the outsiders, impatient, with deep-rooted customs and with a resistance to try new things.

Several users made modifications to their ICS, and some stakeholders saw this as a positive aspect in the adoption process. Rogers (1995) concurs by suggesting that users’ modifications make innovations more sustainable once the change agent has gone.

Some stakeholders were skeptical when referring to the users. Phrases like “the user never tells the truth”, or “they say what you want to hear”, or “in order to avoid paying, they can say anything” where very common and denote a tiredness with fieldwork and with the difficulties of working with people.

Some interviewees said that the users do not feel the need for an ICS.
Although the stakeholders recognize the individual characteristics that favor or hamper the adoption, some of them stated that a more participative process would have produced a faster adoption of the technology. This is important because these actors recognized the way the diffusion is carried out as an important aspect of the adoption process, and one on which they can have an influence.

Stakeholders’ perspectives about the project

One of the questions asked to all the interviewees was why had they got involved in the project. Most of them said that their motivation was their desire to help fuelwood users to have a better life. Some said that it was important to participate in a project whose objective was to solve a real problem. For others, particularly some technicians and the nurse, this was simply a job they were offered to do and they did not feel really involved with the project’s objectives.

Interviewees were asked as well how they visualized the problem that the project was addressing and how they felt it could be solved. From the analysis of the interviews, two perspectives stand out. For some stakeholders, the diffusion of ICS is a grassroots work, since it requires keeping close to people’s needs and problems and working with them to find a joint solution. They believe that users need time to get used to the new technology, especially because they are not aware of the need to change their traditional way of cooking. They recognize that these changes are not easy to produce because they involve several changes in their customs, such as cutting the fuelwood in smaller pieces, cooking in a standing position, and losing control over the fire. They see therefore the adoption as a process involving several steps.

The other perspective is that working community by community, trying to convince each possible user, is unfeasible over the long term, and that the best solution would be to design a simpler technology: Ideally a portable and prebuilt low-maintenance ICS that could be sold in the local markets. Mass production would also avoid the problems of poor construction quality faced by many implementation programs. As one stakeholder said,
“Saying that a technology needs a follow up is unviable. The technology has to walk alone. If somebody buys an ICS, if she does not use it, it is a problem, but it is not my problem. Nobody comes to my house to see if I am using my microwave.”

The idea behind this perspective is that the user has to be responsible for everything involved in the use of the ICS: to buy one, to learn to use it, and to keep using it. This vision sees the problem in terms of technology kits:

“The goal will no longer be to build the ICS, but to provide advice by means of a kit: a methodology to approach a community, to point out the important aspects and to offer two or three designs.”

By and large, stakeholders that have worked close to the users tend to adopt the first perspective, whereas those with less direct involvement with the users follow the second perspective.
Donor support and its implications were issues raised by stakeholders. According to the project leader, it is difficult to find financial support for projects that contemplate follow up activities. Usually the donor finances the cost of the device, but if it is necessary to rebuild an ICS or to come back to a community with particular adoption problems, nobody pays for this. This made difficult the adaptative management of the project, because the schedule had to be fit in accordance with the commitments with the donors, in terms of time and in terms of quantity. It was the NGO who offered to build 1,500 ICS in three years, but, as the project manager comments:
“I don’t know if Shell would have financed us if we had offered 600 well-built ICS.”

Analysis

The analysis of the interviews shows the lack of a joint vision about the project goals and the role of the studies. This lack of common objectives derived in the disappointment of some of the stakeholders interviewed.

The project was based on an adaptative management outline, where the findings and lessons were fed back, giving place to a series of modifications in the ICS diffusion program and in the technology itself. However, the communication did not always flow between the field workers and the people in charge of making decisions.

One example of this lack of communication was that the NGO’s experience on the adoption rate (which had never exceeded 70 percent, even in the most successful cases) was not transmitted to the study teams and was not taken into account in each study strategy.

Interviewees were asked what factors were determinant in the adoption of ICS. There were many different answers, yet most stakeholders suggested the socioeconomic level of the user, her age, the number of years of formal education, and to pay for the ICS as relevant adoption factors. However, the samples study teams selected for their studies included indigenous communities with a very low income (INEGI, 2000), and a very low level of formal education. Despite the fact that these conditions predicted low adoption rates from their own premises, this was not taken into account in project planning.

Almost everybody agreed that the payment of the ICS was needed to demonstrate the user’s interest
, but the project decided to give it for free as a reward for the users’ participation in the studies. Although it was foreseen that this would affect the adoption rate, no attempt was made to devise an alternative strategy of retribution

The project manager was aware that building ICS in outdoors locations involved a very high risk of abandonment, 
 yet he considered inevitable to build some stoves in such places. This gives again an idea of the magnitude of the pressure to include stoves on the reports to the donors and fulfill the quantitative commitments, despite the fact that these stoves were of no use to the users or the studies.
The adoption rate was very similar between the first two stages, namely 52 and 50 percent. It is interesting to notice that the different aspects in the diffusion and the technology do not seem to have affected the results in terms of the adoptions rates. In particular it is important to stand out that the payment of the stove does not seem to be an adoption factor (see also Table 2).

Third stage
The third stage involved the design and diffusion of the third ICS model. In this stage 304
 ICS were given for free as a reward to the women that participated in the control group of the health study in six communities. Out of this number, 75 percent have been fully adopted. One researcher, the NGO project manager, an NGO technician and two builders participated in this stage (see Table 1).

This third model of ICS used a very different construction technique, based on bricks. It was derived from a model especially designed for another project carried out by the NGO, with very good results. As it had proved to be simpler to build, to use and to maintain, it was a logic option for the third stage of the project (see Figure 3).
Technology

The brick stove has got one rectangular entrance, 25 percent bigger than the previous designs. The combustion chamber is higher, in order to improve the combustion, the heat distribution and the effort needed to light it. Unlike the previous models, which needed several days to dry out, and required therefore a second visit to light it, this model dries out in less than one day and can be lit the same day it is built. According to the NGO, it is more efficient (it saves 60 percent of fuelwood as compared to the open fire) and cheaper (by 33%) than the previous model.
Analysis

The brick stove represented a relevant technological improvement. It addressed the problems that were identified by the users of the two previous models: the size of the entrance and the difficulty to light it; it reduced the need for follow up during the first 15 days; it was easier to build; it was cheaper; and it was preferred by the builders.

Although it can be built with local materials; it still needs a mold and therefore cannot be easily appropriated by users.

The main problem of this stage was the difference between the second and the third ICS models implemented in the same communities, because some women who had received their stove in the second stage were clearly dissatisfied for having received a worse ICS for an equal degree of participation (see also Table 2).
The high adoption rate that was reached in the third stage of the project can be mostly attributed to the technology improvement. However, it is interesting to note that there are several other factors that could also have significant contributions.

In the first place, these women had been talking with the health team members for a whole year during the second stage, when they fulfilled the role of control group for the health study. According to the health team, the participation during the study was better among the control group as compared to the first group (who got their ICS built in stage 2). This can be attributed to several factors: Fifty percent of women in the first group did not fully adopt the stove, so they were already disappointed during the study. In addition, they already had their ICS and there was no additional reward to be obtained for participating in the study until the end.
Secondly, this group had a whole year to get used to the ICS in their neighbors’ houses. Furthermore, they did not have to make a decision about building an ICS, as it was given for free and it was taken for granted.

In short, the target group of the third stage of the project were what Rogers (1995) calls late adopters,
 and thus had a better chance to adopt the new technology.
Discussion
From the analysis of the project perspectives, two different visions stand out. For some stakeholders, a close interaction is needed with the user, in order to make her aware of the problems the ICS is trying to solve, and to enable her to learn how to use the technology. For others, the solution is based on the improvement of the technology, in order to make it easier to use and to require less involvement of the implementers (see Table 3).

Even though the former group sees a closer relationship with the user as a solution to the problems faced in the implementation program, the truth is that giving a careful follow up is very complex, especially if a large-scale diffusion program attempts to cover the millions of people that cook with fuelwood in Mexico.

With the second perspective other questions arise. Are fuelwood users interested in saving fuelwood? Are they aware of the health problems associated with indoor air pollution? According to previous research (Troncoso et al., 2007), both answers are no. Is it then realistic to expect that fuelwood users by their own initiative will buy an ICS without the intervention of any implementation program?

A further relevant issue is the value of the ICS. It has been statistically proved that fuelwood users are among the poorest people in the country (Díaz et al., 2003). Considering that virtually all implementation programs carried out in Mexico have had some form of subsidy from private donors or government agencies, it is unlikely that significant results would be obtained if the users had to buy their ICS in the market.

The analysis of stakeholder interviews reveals that their role in the project is related to their position.

Most researchers have the ability to distance themselves from the user’s situation. In general, they were less involved in fieldwork and had a long-term perspective.

All the students were involved in fieldwork and most of them felt committed to ensure good project results, particularly with the users that had difficulties to adopt the technology. One student did not feel this empathy, and was able to keep a distance from the users’ needs. He comes from a technical background and ended up being the second project manager once the first manager resigned.

Most technicians had a work relation with the project. They did what they were asked to do and complained when they faced unexpected situations or when they could not do their job properly, but their involvement was low.

With the exception of the project manager, the NGO team was made up by local people. Their involvement was very high but they did not share a common vision; some were closer to the users’ needs and others were closer to the project commitments.

The project manager perspective changed during the process. The project started with a strong commitment with two ideas: taking into account the users’ needs and giving a follow up to the ICS to favor adoption. As the project evolved, it became evident that this approach would need more time than available. So the project developed a new technology that was easier to use. This was a successful strategy that contributed to the project fulfilling its commitments and reaching an improvement in adoption rates in the third stage.
Further case studies are needed however to identify the relative role of the different factors that contributed to the third stage’s high adoption rates (see above).

Conclusions
The diffusion of ICS carried out by GIRA followed an adaptative management approach that allowed the diffusion of three different ICS models. There were two aspects that limited this approach: the commitments with the Shell Foundation, and the decision to carry out the 5 studies in the second stage of the project. The first aspect was difficult to avoid because of the need to make a commitment at a very early stage of the project, in order to secure funding. The second one took the NGO out of their diffusion scheme. The diffusion strategies of the second and third stages were dictated by the studies’ specific needs and cannot be taken as examples of how implementation programs should be carried out.
The studies involved a number of problems regarding their approach with the users, which should be considered in similar studies in the future: Some users did not properly understand the implications of their participation in the studies
. Users should fully understand what is expected from them, in order to have the opportunity to make an informed decision. This will also help reducing the number of users that desert the studies. It is also important not to generate false expectations. Some users complained that they did not receive the results of the health study
. If for some reason the results cannot be made public, this has to be explained from the beginning.

Offering an improved stove design to the members of the control group in the third stage generated uneasiness in some women and decreased the credibility of the outsiders. Although the main objective of the second and third stages of the project was carrying out the studies, rather than the diffusion of ICS, careful consideration should have been given to the responsibility of leaving a good impression on the people and setting good bases for future diffusion efforts.
The lack of communication between the NGO team and the study teams led to some problems. Future projects should give priority to defining a common project, where relations of trust and confidence are established from a shared vision of the problem.

Future implementation projects should also pay attention to the need to put in place effective communication strategies, so that the people in the communities know well where to go if they want a stove built or maintained. Otherwise the social capital generated by the project is lost.

The second stage had additional problems with the diffusion of an inappropriate technology.

Two different visions about the strategy implementation programs should follow were observed among the stakeholders. The first one could be described as people-centered and the second one as technology-centered (see Table 3). These different visions underlie a difference in the conception of the problem: Is the adoption of ICS the result of a process or is it the result of the technology that is offered to the users? Although it is important to disseminate an appropriate technology, there are many aspects related to the adoption that evince the importance of the process: people has to get used to the idea, to understand what is it for, to try it, to learn to use it and to keep using it (Muth and Hendee, 1980). To be aware of the health problems associated with indoor air pollution and of the relatively low efficiency of the traditional open fire and the corresponding high demand for fuelwood, to feel the need to change their cooking habits and to learn to use a new technology takes time, an requires the commitment of a change agent. It is important that the NGO consciously decides which of the two visions better represents its objectives. These two visions are not compatible with each other, and each one leads to a different approach for future implementation programs. The challenge is big, considering that 28 million people in Mexico use fuelwood to cook.
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Figure 1. ICS design for the first stage
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Figure 2. ICS design for the second stage
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Figure 3. ICS design for the third stage
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Table 1. Main characteristics of the three stages

	
	First stage
	Second stage
	Third stage

	Number of ICS built
	612
	394
	304

	Number of communities involved
	25
	6
	6

	Project stakeholders
	Project leader
	1
	1
	1

	
	Project manager
	1
	2
	1

	
	NGO technician
	1
	1
	1

	
	Development worker
	1
	
	

	
	Local builders
	10
	2
	2

	
	Researchers
	3 a
	7 a
	

	
	Students
	
	6
	

	
	Doctor
	
	1
	

	
	Study technicians
	
	5
	

	
	Nurses
	
	10
	

	
	Consultants
	
	2
	

	Number of stakeholder interviews b
	8
	19
	3

	Percentage of adoption c
	52%
	50%
	75%

	Total costs per ICS d
	MX$1,050
	MX$1,500
	MX$1,000

	Average price paid by users
	MX$350
	Free / MX$500 e
	Free f


Notes:

a. One of the researchers fulfilled as well the role of project leader.

b. Some stakeholders were interviewed twice, and some participated in more than one stage of the project.

c. As reported by the project manager.

d. Total costs include materials, construction, follow up and administrative charges. MX$10.50 = US$1.

e. This amount was paid by some women who did not take part in the health studies.

f. During the third stage, ICS were offered for a price of MX$1,000, equal to total costs.

Table 2. Project analysis by stage

	 
	First stage
	Second stage
	Third stage

	Characteristics
	· Diffusion to women

· Training of local builders

· Follow up to the ICS

· Women paid 30% cost of technology
	· Diffusion between young women with small children

· Indigenous communities

· ICS construction by GIRA builders

· Mostly given for free
	· ICS built to women in the health study control group

· Similar diffusion characteristics than the second stage

· New brick stove design

	Analysis
	· Emphasis on the number of ICS build

· Diffusion effort did not reach everybody

· Local builders could not become independent

· Charging for the ICS was very complicated
	· Diffusion did not reach everybody

· Some ICS built outdoors

· Women got tired of the studies

· Dissatisfaction in some women for not receiving the results of their health studies
	· Better adoption mainly due to a better technology, and to other circumstances

· Dissatisfaction among women that had the second model and would have preferred the third one

· Technology is cheaper and requires less follow up and maintenance

	Difficulties
	· Lack of staff

· Lack of clarity in the role of project manager

· Stress to reach the commitments with the donors

· Technology requires external supplies
	· Complex interinstitutional relations

· Low adoption rates involved problems for the studies

· Lack of planning, communi​cation and a common goal

· Technology requires external supplies
	· Technology requires external supplies

	Achievements
	· High awareness among women about the health problems and low efficiency addressed by ICS

· High level of satisfaction in women who adopted an ICS
	· The five studies were successfully accomplished

· High level of satisfaction in women who adopted an ICS
	· Higher rate of adoption

· Technology was 33% cheaper

· Simpler technology.

· The technology implemented in this stage solved the problems identified in previous stages

	Lessons learned
	· ICS entrance too small, requires too much maintenance

· The first 15 days after the ICS construction are critical and require accompaniment

· People do not know who to look for in case they want an ICS
	· Problems with the second ICS model: too big and required too much maintenance and follow up

· The first 15 days after the ICS construction are critical and require accompaniment

· People do not know who to look for in case they want an ICS
	· This technology is a better option for future implementation programs


Table 3. Differences between stakeholder visions

	
	Technology-centered
	People-centered

	Stakeholders who adhere to the vision
	· 4 researchers

· Second project manager (stages 2 and 3)

· 1 GIRA builder

· 2 technicians

· 1 student
	· 2 researchers

· First project manager (stages 1 and 2)

· 1 technician

· 4 students

· The development worker

· The doctor

· 1 consultant

	Participation
	· Decisions taken by the project leader

· The project work was interdisciplinary
	· A participatory work would have enabled a better performance of the teams and a better project outcome

· The project work was not interdisciplinary

	Project
	· Diffusion by technology kits would be desirable

· It is not necessary to work with users

· Very involved in reaching the commitments with the donors
	· Grassroots work is required

· The adoption is a process

· The adoption takes time

· The project requires involvement with the user’s situation

· The project needs to invest in the development of social and human capital

	User
	· The user is responsible for the use she makes of the technology
	· The users are not aware of the need to change their cooking habits

· The user needs accompaniment

· The implementer shares responsibility in the adoption process

	Strengths
	· Less expensive diffusion process

·  Faster process

· The project can cover more communities
	· Favors the participation and considers the specific needs of every user

	Weaknesses
	· Users are usually unaware of the need to change their cooking habits

· Without a project the NGO ability to obtain resources for the ICS is lost
	· Slow process

· Expensive process
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� An open fire usually consists of three stones on the kitchen floor, surrounding a fire.


� The results of a similar study addressing the users’ perspective are described by Troncoso et al. (2007)


� One of these researchers fulfilled as well the role of project leader. The role of the different stakeholders will be explained later.


� The research studies are explained in detail below.


� The Lorena stove was originally designed in Guatemala. Its name comes from the combination between lodo (clay) and arena (sand) in Spanish.


� A comal is a ceramic dish or metal hotplate used mainly for cooking tortillas.


� These meetings usually coincided with meetings organised by the Federal Government’s Oportunidades program, which provides monetary assistance to women with children. These meetings have a big quorum, but only women who are eligible for the government’s help attend.


� This cost represents 30% of the total cost of the stove, including follow-up costs.


� Rate of exchange is approximately MX$10.5 = US$1.


� Taken from Troncoso et al., 2007


� Most of these ICS where given for free to women who participated in the health study, but 68 where bought by other women. The cost of the technology, including the follow up, was MX$1500, and women paid $500.


� The research on which this paper is based was carried out independently. Therefore it is not included in this list and should not be mixed up with the social perceptions study referred here.


� This study consisted in 259 surveys to users and non users of ICS in five communities that participated in the project.


� In a previous study we found that the payment of the ICS does not seem to be related with a better adoption (Troncoso et al., 2007), but here we are analyzing the stakeholders’ opinions


� Some users want the ICS to be built outside their kitchen, usually because they plan to move their kitchen to this new place. A previous study (Troncoso et al., 2007) showed that, except in very special circumstances, all the stoves built in these conditions are abandoned.


� All these ICS where given for free to women who participated in the health study.


� According to Rogers (1995) and Van den Ban et al. (1996), whenever an innovation is offered in a rural community, there is usually a group of early adopters: enthusiastic and responsive people that are ready to accept innovations. As long as they are respected by the community, they fulfill the role of models for the rest. There is a second group that will rapidly follow the first one in adopting the technology, they are the late adopters.


� Troncoso et al., 2007.


� See previous footnote.
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