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Abstract 
Participatory methods are increasingly used in water-related development and management. Most information gathered with such methods is qualitative. The general view is that such information cannot be aggregated and is therefore less interesting for managers. This paper shows that the opposite can be the case. It describes a participatory methodology that quantifies qualitative information for management at all levels. The methodology was developed to assess the sustainability of community-managed improved water supplies, sanitation and hygiene. It allows correlation of outcomes to processes of participation and gender and social equity and so assess where changes are needed. The paper also describes how elements of positivistic research such as sampling were included. Application in over 15 countries taught that such quantified qualitative methods are an important supplement to or an alternative for social surveys. While the new approach makes statistical analysis possible, it also increases the risk that participatory methods are used extractively when the demand for data on outcomes dominates over quality of process. As a result the collection of qualitative information and the use of the data for community action and adaptive management gets lost. However, when properly applied, quantification offers interesting new opportunities. It makes participatory methods more attractive to large programmes and gives practitioners and donors a new chance to adopt standards of rigor and ethics and so combine quantification with quality protection and developmental use. 
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Introduction
Before the 1970s’ behavioural studies relating to water and waste were specific to the social sciences.  This changed when social scientists began to work increasingly in programmes on environmental and health engineering. In Lesotho, a multi-disciplinary technical-social-health team from the U.K. carried out an evaluative study of the national water supply programme and published the results in 1978 (Cronin et. al., 1978). In the U.S.A., Mary Elmendorf (1980) pioneered a series of Latin American case studies on community participation in the drinking water supply and sanitation sector for the Transportation, Water and Telecommunications Department of the World Bank. As early as 1979, UNICEF published a special issue of its journal Assignment Children with contributions from engineers and social scientists on community managed water supply and sanitation in countries in Africa, Asia and Latin America (Cardenas, 1979; Gachukia, 1979; Mora Ramirez and Salazar Duque, 1979; Racelis, 1979; Rew, 1979).  All this work reflected the increased participation of local people and institutions in the planning, implementation and management of the systems.  
At about the same time, practitioners in development projects in the South developed a rapid assessment methodology to investigate agricultural practices. Called RRA or Rapid Rural Appraisal, it made use of various rapid review methods that replaced the questionnaire: observations and semi-structured interviews, written or mental checklists, consultations with key informants, use of key probes (that is, questions that may reveal key issues), case studies and histories, transect walks (systematic walks with local guides and analysts through an area while observing, discussing, mapping, and diagramming the respective zones and the findings about them), and various kinds of group encounters, from informal and random to planned and formal community assemblies. In the late-1980s, two NGOs, the Aga Khan Foundation in Gujarat, India, and the National Environment Secretariat in Kenya, the latter in cooperation with Clark University in the U.S.A. began to develop a participatory form of RRA, the PRA or Participatory Rural Appraisal. The rapid assessments produced only qualitative information and so researchers such as Michael Collinson (1981) followed them up with questionnaires to obtain numbers and allow statistical processing and analysis. Such surveys invariably produced the same insights, but took longer, were costlier, and delayed action (Chambers, 1994).  In the early 1990s, new methods were evolved which can quantify qualitative data obtained with participatory methods. This paper describes the methodology and its application in the assessment of drinking water supply and sanitation services and water catchment area protection programmes and calls for quality assurance measures.
Rationale for quantifying qualitative information
Numerical data are important for all managers working in development, from community to country level. For any manager or managing groups, whether responsible for a single community project or a programme in a district, province or country, numbers have many advantages. They can be aggregated and averaged and, depending on their nature and requirements, analysed with off the shelf computer based programmes such as Excel, GIS and SPSS. The data are easy to store, transport and retrieve on a laptop and facilitate comparison across time and locations. The outcomes of the analysis can be presented as figures, but they can also be visualised with simpler tokens, such as different colour beans. The visualization makes it easy to understand and compare information at a glance. 

Questionnaire surveys have long been a popular method to collect statistical information. For several reasons they are widely used in development programmes. They are relatively easy to plan and budget for, as once a pilot test has been done, the time that is needed for data collection and analysis can be judged fairly accurately. The generated information provides researchers and managers with specific and quantitative answers to specific questions. Both groups have control over the kind of information that is collected. Furthermore, the same rules for design and implementation for testing hypotheses apply globally, such as sampling for representativeness and demonstrating the validity and reliability of measurements. This makes it possible to carry out large surveys which represent a wide range of conditions. Globally adopted standards for social surveys make it possible to check the quality of the data collection and the resulting information. Such standards also exist for research using participatory methods (see, e.g., Pretty, 1994), but they are not generally accepted and applied. 

At the same time, there has been growing criticism on surveys that use questionnaires, both as a way of knowing reality and from a development perspective (see, e.g., Potter and Subramanyam, 1998 and Röling, 1996). An epistemological criticism is the one-sided interpretive nature of social surveys. Believing that a formally conducted survey gives the only true picture means believing that there is only one social reality which is governed by general laws and can be measured independently of the individual researcher. It also means believing that an investigation by scientists, usually within some disciplinary perspective, is the best way to know this reality, as science is seen as the source of true knowledge and scientists as the discoverers of truth. 

From a development perspective, surveys often make use of local knowledge in an extractive and expropriating manner. Outsiders appropriate and interpret knowledge that belongs to communities and groups within communities. The resulting information usually only goes to the project and donor agencies. If it also went to the groups who provided the information, the findings might help them to draw their own conclusions and initiate their own actions. However, because researchers can seldom go back, this rarely happens (van Wijk, 2001). 

Quantifying the qualitative
Quantitative surveys are not the only method that generates numbers: participatory methods can do the same. Chambers (2004) mentions how local people transform their knowledge into numbers through counting, measuring, estimating, valuing, ranking, and scoring. There are numerous examples of 'people's statistics'. For analysing access to improved water supply and sanitation, for example, community people have drawn maps in which they marked all public and private water sources. They then counted the number of households that had private connections and/or other private water sources. They also identified, based on their knowledge and experiences, the households that still could be counted as having access to improved public water points and those only served in theory. This information gives much more detailed insight into actual access and service levels and potential health and social benefits than available government statistics which only indicate how many improved water points are shared by the whole community population. 

To measure also qualitative aspects and enable people to compare for decisions, investigators have introduced specific participatory techniques of estimating, valuing, ranking and scoring. Uphoff (1988) already introduced some self-scoring scales through which farmers groups could score their performance in irrigated agriculture. The scales were not visualised, but consisted of statements such as “our meetings are always.., often.., sometimes.., never… very productive” (p. 63). Each group chose their own subjects, indicators and questions. Because the different groups measured different aspects, this meant a loss of comparability, a price paid so that all groups regarded the methodology as ‘theirs’. The participants had also problems in scoring, because they found it hard to distinguishing between concepts such as ‘often’ and ‘sometimes’, even with careful and non- literal translations. Uphoff concluded that a common set of ‘core’ criteria for the investigated phenomenon, in this case agricultural performance, would make self-evaluation less controlled by rural people, but would be an acceptable compromise to get information about 10-15 core factors that are important for all: the groups, the project management and the researchers. If in addition, the groups want to measure some other aspects which are of particular importance to them, there is no reason why they could not also collect this locally specific information. Some degree of categorisation and standardization can thus be helpful for management. 

To get such an overall picture, it is not always possible to add up individual scores. Maxwell and Bart (1994) give an example of local women groups who compared different tree species based on their scores of the value of these trees for them as users. The women scored each species for speed of growth, suitability for firewood, degree of smoke emission during burning, etc. giving the lowest scores to those with the worst performance. To know which species had the best overall results, individual scores could, however, not be added up. A tree of type A, for example, might grow faster than one of type B and as a result score 2 for growth, while B scored 1. If the same volume of wood from a type B tree burned longer than a type A log, but at the same heat, B might subsequently score 2 for fuel value and A score 1. Adding up would make both species end with the same score of 3. However, if in reality A grows 20 cm. per year and a given amount burns in 20 minutes, while B grows 10 cm. and burns for 60 minutes, B is not equal, but better than A. Numerical scores can thus not always added up without making sure that the differences between one score and another refer to the same distances; otherwise one is adding apples and pears. In the now following example, this was however not a problem, because the scales used are not numbers, but mini-scenarios ordered from worst to best, with distances that could be considered equal for each step. 

Quantification in the water sector
Small community water supplies deliver water to, and are used and sustained by, local women and men and their children in the communities they serve. They are a typical example of a basic service with a complex management. Since decolonialisation, many have been constructed, with a peak during the International Drinking Water Supply and Sanitation Decade (1981-1990). The new Millennium Goals - halving the number of people without access to safe water and sanitation by 2015- may bring another upsurge. 
Being mainly public services, the water supplies are meant to reach every household during their whole design life. Many factors play a role in this sustainability and use, and from qualitative studies much is known about them. The challenge was to develop an instrument to measure the core factors for better management at all levels. Because ultimately the users sustain the service, the learning method had to be participatory. It had to reflect the knowledge of the intended user groups rather than that of outside investigators, and allow local learning for better management. Learning at project/programme level should help focus support on communities and aspects that needed support most. 

A theoretical framework was formulated with the expected relationships between sustained and used water supplies, the ways of system establishment and management, and the relative benefits and burdens for the different user groups. The analytical model is depicted in Figure 1. For each variable, specific sub-variables were defined. A workshop of some sixty practitioners with expertise on technical, social and institutional aspects identified them and reduced them through prioritization to 15 core factors. For each factor, they identified on average 4-5 indicators and the participatory measurement tools. Better sustained water supplies, for example, were taken to be well-designed and constructed, meet better the quantity, quality, reliability and predictability needs of the different user groups, and have less frequent and shorter breakdowns and better financial management with better cost recovery. 
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Fig. 1 Assumptions on interrelationships between participatory processes and

sustaining and using a community water supply service

To measure the qualitative factors, the designers developed a series of ordinal scales. To avoid the problems experienced by Uphoff, the scales consisted of mini-scenarios. Each scenario had options ranging from non- or less participatory and gender and poverty specific to more and more equitable, participation, for example on payment (Table 1). The scenarios were developed on the basis of previous research and peer-reviewed in a meeting with forty participants from eleven countries. Their expertise included water supply, community participation, participatory research methods and gender. 

Table 1: Scoring the local payment system for running the water supply 
	Payment system for running the water supply 
	Score 

	Nobody pays 
	0 

	User households pay, but everyone pays the same, irrespective of the actual running costs and household benefits (e.g. consumption, distance) 
	1 

	User households pay, and everyone pays the same, but based on the costs of the service 
	2 

	User households pay according to benefits (e.g. consumption, distance) and running costs 
	3 

	User households pay according to benefits (e.g. consumption, distance) and running costs, but adjustments are made based on payment capacity 
	4 


When thereafter local groups analysed a factor with a participatory tool they used the outcome to score their community on that factor's scale. The scales themselves were presented separately - literate participants or the facilitator read them out to avoid bias from a particular order. The whole scale was presented after the participants had agreed on their group’s choice. This often led to valuable discussion. If the participants saw no matching scenario, they chose either the closest option or went for an in-between score. In Table 1, for example, groups in which larger households paid more have decided that their score is 2 ½, because they have weighted rates, but not 3, because smaller households who lived closer and/or are wealthier (and so use more water per person per day than larger households who live far and/or are less well off) still paid less. Noting down the gist of the discussions is essential to understand these scores. 

In order to test the assumptions, the groups scored a collection of mini-scenarios for local participation in planning and decision making, water service management, equity in participation, the quality of the service and their access to and use of the service. The water-related ordinal scales differed from the fuel tree scales in that the former represented the same values throughout, while the latter did not. This made it possible to treat the water scenario scales as interval scales which allow adding up and averaging. Since the development of the methodology it has been used many times to determine how well projects were doing and where weaknesses existed in contents, locations and processes (Gross et al., 2001 and Box 2; James and Kaushik, 2001; Moffatt and Pandey, 2006). 
	Application in a global study tested the hypothesis of whether rural water supplies with more demand responsiveness, participation and gender and poverty sensitivity were also better sustained and used. To this purpose, a sample of 88 communities was drawn from 18 projects in 15 countries with water supplies that were at least three years old, so that a possible bias towards newly completed schemes was avoided. The average age of the systems was 5,5 years. In each community, a trained team of facilitators helped the community to apply PRA methods such as welfare classification, social mapping and voting to assess the dependent and independent variables. The participants used the outcomes of these processes to score their situation on the scales pertaining to the factor concerned. At the end of the assessment, in a community meeting, the participants presented the pictorial outcomes and scores and if so wanted went into planning improvements. The scores were entered into simple spreadsheets and were later analysed using the Statistical Package for the Social Sciences (SPSS). The analysis showed that better sustained services are significantly associated with a better gender and poverty sensitivity, a higher demand responsiveness, more user influence and control, a better sharing of burdens and benefits and a greater user satisfaction. Better sustained services were also better used. Offering informed choices to women and men, not only on the types of technology and local designs, but also on the local management and financing regime and participation of women and the poor in service management were key factors in the equation. At the institutional level, agency policies and objectives, technical and social staff who worked in a team approach, supportive management and gender and poverty disaggregated data were significantly correlated with the results on the ground.   


Box 2 Application in a global study on sustained and used water services

Combining participatory methods with conventional research
Rules for rigor in questionnaire surveys and in participatory research are quite different. In surveys, probability sampling ensures that each person or item has an equal chance of being selected. In participatory assessments, sampling is seldom used. This increases the risks that information is not fully representative, although this is not equally important for all types of data. Interest in the subject, availability of time, ease of access to the meeting place, social acceptability of attendance and freedom to express oneself openly in public and making one's views count all influence representativeness. Poor people and women, for example, do not have the same chances of participation and influence as men from medium and higher strata. 

Participatory methods have as a great advantage that what is said is made visible in diagrams and maps, which makes it possible to cross-check the accuracy of the information. These methods can result in equally reliable and valid information as the more popular questionnaire surveys, provided methodological quality is researched and reported (Pretty, 1994). For better representativeness, the work was done in a stratified sample of communities and with increasingly more specific groups (Figure 2). 
	In an open meeting, local community members make drawings of typical worst-off, best-off and in-between households in their community and list the characteristics of each category 
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	In the meeting, the group draws a social map of their community. They use the constructs of the three classes to mark the socio-economic level of the households. In the map, they may mark the households’ access to the water supply as well as other wanted characteristics, such as access to training, male and female membership of management committees, payments for the service, etc.



	The facilitators use the map to plan a transect walk to a sample of water points or households and meet with women and men at various points in the system to assess the quality of the service. They also meet with women and men in the non-served area(s) 



	The facilitators use the map to organise separate meetings with women and men from worst-off, best-off and in-between households. In each group, the participants assess the participation, division of contributions, use and costs in relation to benefits 


. 

Fig 2. Sequential narrowing of participatory sessions for better representativeness

The social map, in which villagers depict their houses by location and level of welfare proved a good tool to draw a stratified sample for transect walks and group meetings within communities. The villagers quickly grasped that sampling produces a cross-section of local conditions and in some villages community members did a participatory survey of rainwater tanks and household latrines on their own. Reliability checks, to ensure that personal bias does not influence the data, were not much different from those used in surveys. The teams used two methods to collect the same information or the same tool and scale with two groups. Outcomes were then compared for internal consistency. Participatory methods have the great advantage that when inconsistencies emerge, local discussion can sometimes reveal that they are spurious. In several Andean communities, for example, women had no influence on the water supply through representatives in local management, yet during the study they gave as score that women have a high influence on management decisions. The women explained that this was possible because important decisions are always voted on in a general assembly in which both men and women participated. In surveys, respondents further easily give socially desirable or purposively wrong answers which are hard to check. Fellow community members often corrected such wrong information in group sessions, provided people felt free enough to speak out through good facilitation and by sitting in homogeneous groups, with if socio-culturally necessary separate sub-groups for women and men. 

Participatory methods provided good opportunities for checking internal validity, showing that one actually measures the concept that one thinks one measures, such as poverty. In Flores, Indonesia, for example, all villages were poor according to national standards and all used the same flat water tariff. Using participatory welfare classification revealed, however, great differences in proportions of poor, middle class and better off households (van Wijk et. al 2002). 

Reporting on their work in population statistics using participatory methods, Barahona and Levy (2003) prove that the conditions of statistical research can be met through the adjustment of participatory methods. They point out that while sampling of a sufficient number of communities makes data more representative, not all activities within communities need to be done on a sample basis. Making a social map, for example, needs not to be done by an at random selected group of people, because it relates to community data which a group of knowledgeable community members can provide with confidence.  This goes also for the provision of information about households which is common knowledge within the community.
Both the work reported here and that of Barahona and Levy in Malawi show that participatory methods can be used to generate statistics if proper samples are drawn and field teams are trained in and use standardized tools to get the same information in different places in the same way. Stratified sampling within communities is easier as it can be based on participatory classification of local welfare groups and questions on own income – often hard to define and sensitive to collect – need no longer be asked. The use of participatory methods also has substantial benefits for data checking which compensates for the loss of finer resolution from group scores. 
By themselves, participatory methods need not be more costly and time consuming than social surveys. They do require more thorough and therefore costlier training, however, and as argued below, also investments in quality control (although the latter is in principle also needed in social surveys). A conventional survey in four sample villages in Wonosoba district in Java, Indonesia, yielded outcomes that were comparable to those from participatory methods at comparable costs. The participatory approach needed a smaller team and took less implementation time than the survey and provided more detailed insights, but it needed better trained field staff (Walujan et al., 2002). Where outcomes differed, e.g. on ownership of latrines, the data from participatory methods were probably more accurate, because they were obtained for and with different socio-economic groups, while the survey was not stratified within the communities. 

Besides using a more representative process in the water study with regard to gender and the poor, the indicators themselves were also made gender and poverty specific. All numbers relating to people were segregated by sex and by the three local welfare categories (worst-off, intermediate and best off). This was done using local drawings explained in step one in Figure 2 and the example depicted in Figure 3. 

Fig. 3 Indicators for intermediate socio-economic groups in Las Gamas, Bolivia

This approach made it possible to assess for example not only the relationships between the numbers of community members trained for management with the financial and technical performance, but also to note relationships with who were trained for management: only middle and upper-class men or also women or poor men. 

Numbers or action learning in command?
More representative and gender and poverty specific methods were not only important for the validity of the information, but also for supporting transformation and empowerment processes in communities and agencies. The linkage to local analysis and action has been less successful, however. A few community groups and projects did use the findings to improve their implementation or management (Box 1). 

Box 1 Examples of participatory findings that led to community action 

	         In Vellangaloore, India, the local council co-financed a separate water supply for a group of 40 Muslim families when the social map showed that they lived out of reach of the piped water supply. Matrix scoring in nearby Cheriyanad revealed that women mostly did unpaid work and men were paid. When the local council could send two candidates for latrine mason training they recruited two women. 

           In Sewukan in Java, Indonesia, women had detected cheating in cement making and errors in design of the water supply which had escaped the men. This made the local leaders aware of their potential to monitor the quality of construction. For the first time in their lives these women took part in the analysis of a public service, gave their views on technical quality and presented their outcomes with a microphone in the general assembly. In the assembly the community reached the unanimous decision that in the new project women's neighbourhood committees would participate in planning and report on the quality of local construction to the men's committee at community level. 

           After the participatory analysis had shown a lack of good water management, the participating water committees in projects in Volta and Upper Region in Ghana introduced rules on water consumption and restricted and supervised opening hours to reduce conflicts. The staff of the Volta Region Community Water and Sanitation Programme also saw the low scores given to water services on coverage of recurrent costs and quality of financial management. They looked at the project’s inputs, noted that the committees had not been trained for their tasks of setting tariffs and managing funds, and modified the training. 


Such follow-up action was not always structural. Facilitators were expected to encourage groups to discuss findings and action and there was a synthesis meeting in each community in which groups displayed and discussed outcomes for action planning. Nevertheless, priority went to the collection and reporting of figures and not to their use for adaptive management. The difference in quality of facilitation and recording also resulted in great differences in amount and detail of qualitative data for insight into [a] processes and [b] reasons behind numbers (van Wijk, 2001). 

Adopting and practicing codes of conducts to protect quality
Quantifying qualitative information makes participatory methods more attractive to large development programmes, but there are often negative development implications. On the positive side, quantification facilitates comparison and trend analysis in programmes and helps monitor and act on strengths and weaknesses. In communities, information on, for example, differences in ownership and access or divisions of work and payments were strong eye-openers. On the negative side, the interest of the researchers, the project management and the donors in obtaining statistics on outcomes has dominated over the developmental interest of local analysis and planning and implementing corrective action. Quantification increases the risk that extractive use becomes even more common than has happened already with qualitative participatory methods (Blackburn and Holland, 1998; Shah and Kaul Shah, 1995). 

Additional concerns and weaknesses are poor implementation due to lack of understanding of the methodology and the importance of applying a number of principles to ensure the collection of valid gender and poverty sensitive data. Furthermore there is the risk, made greater by the emergence of numbers, of deliberate generation of invalid information and the misuse of this information at all levels. At national and district levels the data can be misused to cover the failure of projects rather than to improve sustainability and access to water for the poor. At community level invalid information can be misused to receive more support for the community or for individual households when existing inequalities between households are not revealed, for example richer households receiving financial support for the construction of latrines while they are not entitled to it. Reductionism and exclusion occurred, for example, in sustainability assessment of two water projects in India, when women were no longer involved in the technical assessment, the work was brought back from five days to one day and interviews and focus group discussions replaced the PRA tools (van Wijk-Sijbesma, 2001).
On the other hand, the interest in and opportunities for number-led information provide a second chance for those who commission and use participatory methods. Past lessons can be taken into account and standards of quality jointly set and adopted. One such quality standard is the Code of Conduct developed by the Parti-Numbers Group in the U.K. This group had the nature of an informal network of development workers in the North and the South associated mainly with academic institutions. Together they developed a code of conduct focussing on more balanced relations between external and community power (8 statements), the taking into account of internal power relations (3 statements) and the commitment of the external institutions that commission the research to listen to and discuss the information of especially the most disempowered and give them feedback (1 statement). The code is, however, quite long, not yet posted (http://www.rdg.ac.uk/ssc/workareas/participation.html) and meant for researchers while development workers also widely use participatory methods.  
In contingent valuation, an economic research method, a much shorter code has been adopted, commonly known as "the seven pillars of NOAAA". NOAAA is the National Oceanographic and Atmospheric Association of America. It identified the most common weaknesses in applications of this type of economic analysis and developed an agenda for making the methodology less time-consuming and contentious (NOAAA, 1993). Since then, reporting on how one has applied the "pillars" has become an internationally recognized condition for good practice.  Adoption of "pillars" of good PLA/PRA practice by those who commission and produce participatory numbers can help scale up use with quality and contribute to local development. 
From our experiences, seven pillars for participatory numbers could make up a shorter and more development-oriented Code of Conduct:
1. Commitment of all stakeholders to contribute to transformation and empowerment and the taking of necessary action. This implies that time plans and budgets also provide for outcome analysis and action planning with the participants and that all those involved commit themselves to follow-up in their policies and programmes without raising unrealistic expectations. 

2. Achieving relevance and transparency on subjects, methods, time and use of outcomes for all stakeholders. In large programmes, outsiders set PLA/PRA agendas and design the investigations. The implementers should show that they have discussed them with the participants to check on mutual relevance. Investing people's unpaid time is only possible and ethically acceptable if work and outcomes are valuable for them and worth their efforts. 

3. Ensuring representativeness of locations and social economic groups. The implementers account for their selection of sites and the composition of the participating groups, including variation by physical and socio-economic and cultural regions, sex, class, caste, religion and nationality/ethnic identity. They report on measures for and problems with representativeness within groups, for example due to domination of some participants, and the implications for the quality of the data. They show that analysis was disaggregated. 

4. Protection of privacy of all participants and safeguards against threats. Participants know about subjects and goals and consent to participate. Facilitators agree with them which information will be shared outside the group and how. They report on implications for representativeness if some groups do not participate. 

5. Building capacities and sharing control. Practitioners report whose capacities (women, men, in different groups) have been built up for application, analysis and action planning and to which effects. This includes methodological aspects, e.g. sampling and triangulation. Products remain with the community or groups. 

6. Standardisation with flexibility. Practitioners provide evidence of providing space to add local interests. 

7. Combining quantification with qualitative information and plan for the most relevant and appropriate action. Participants record, analyse and report qualitative information to avoid dominance of numbers and enhance action and follow up that contribute to improvements and development. 

Adoption of such "pillars" is possible when it becomes good practice that for any assignment, secondary stakeholders (= all those financing and implementing the research or development programmes at above-community levels) always discuss and agree on criteria of good conduct and publicize their experiences with negotiation, contracts, application and results. An agreement by some of the main supporters and practitioners of quantified qualitative research can be a good start and set an example. It is further hoped that some of these organisations can help the local evolvement of Codes of Conduct as part of every research or development cooperation assignment. 
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