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ABSTRACT
In this paper, we present the results of empirical study that was carried out to demonstrate how generic structures could be used to support problem structuring in a rural participatory process in a developing country in Africa. The results support the view that a model which is based on a generic structure is flexible and transferable to similar problem contexts and various situations; and that it can easily support distributed participatory decision-making or be integrated in a Participatory Decision Support System. We question the current view that problem structuring relates to the situations being studies, and not the type of the problem to be solved. In the context of participation, this study adds to the emerging research and debate on participatory process design, implementation and evaluation. We demonstrate the possibilities of using simple and user friendly methods for decision aiding that are based on Nomology. 
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1. [bookmark: _GoBack]Introduction
There is a growing trend, worldwide, in the use of participatory methods that involve community members, prospective beneficiaries and/or representatives, stakeholders and Decision-Makers in community development planning and implementation. The Government of the United Republic of Tanzania (URT), has, also, made structural adjustments to the public sector to emphasise the use of participatory approaches by Local Government Authorities (LGAs) to foster community development through bottom-up planning in a policy referred to as “Decentralization by Devolution” (D by D) which devolves political, financial and administrative powers to local authorities. Within this policy framework, stakeholder involvement in decision-making has been considered to be one of the means through which to inform actors and decision-makers at higher levels about local knowledge and perspectives as prerequisite for sound decision-making. The policy goes further to encourage full participation of communities in the process of using local and expert knowledge to arrive at decisions that take into account the interests of all stakeholders equitably.
There are opinions that the approach can improve the quality of decisions by incorporating local knowledge, perspectives and values; and thereby fostering systematic governance and development (Dunsire 1993; Gaventa 2001; Gaventa and Cornwell 2001; McIntyre-Mills 2003; McIntyre-Mills 2007; Vu and McIntyre-Mills 2008). Effective decision-making can have a significant impact on the performance of local governments in terms of the way resources are allocated to various projects and for service delivery, efficiency in the use of those resources and effectiveness in achieving the intended objectives. The approach is being adopted as a strategy for community empowerment, development and poverty alleviation in Tanzania.
But then, problem structuring is considered to be the most important step in decision analysis (Keeney and Raiffa 1976; Von Winterfeldt 1980) especially where problems are characterised by multiple actors and perspectives; incommensurable and/or conflicting interests; important intangibles and key uncertainties (Rosenhead and Mingers 2001); also cited by (Mingers and Rosenhead 2004). It is even more important in community participatory decision problems which are generally complex and messy in the context of Ackoff (Ackoff 1979a) in that they are highly unstructured and surrounded by incomplete, contradictory, conflicting and dynamic requirements that are difficult to recognise and deal with. In local governments, for instance, decision processes are characterised by political, expert and cultural power relations. Effective problem structuring is desirable in order to clarify, define and refine the problems.
Many approaches have been developed, for instance, Cognitive Mapping, to facilitate problem structuring and construction of criteria tree or cause-effect networks. Cognitive Mapping has its roots in the work of E. C. Tolman, (Tolman 1948) on people’s mental maps of physical space. Brugha (Brugha 2000) recalls that it was introduced into Operational Research/Management Science by Eden (Eden 1988) and extensively applied in community decision-making by Eden and Ackermann (Eden and Ackermann 1998; Eden and Ackermann 2001).
Other tools developed for this purpose are Strategic Options Analysis and Development (SODA) by Rosenhead and Mingers (Rosenhead and Mingers 2001), Soft Systems Methodology (SSM) by Checkland and Scholes (Checkland and Scholes 1990), Strategic Choice Approach (SCA) by Friend and Hickling  (Friend and Hickling 2005) Drama Theory (DT) by Bryant (Bryant 2003) and Group Building Modeling (GBM) by Vennix (Vennix 1996), only to mention a few, that are frquently cited (Mingers and Rosenhead 2004; Mackenzie, Pidd et al. 2006).
While these methods have some capabilities to support individual, group and participatory decision-making, they are constrained by the nature of the problem to be solved or the task to accomplish and the degree to which formalisation is employed. Their effectiveness, also, depends on the personal style of the Decision Advisor (DA) and the perception of the Decision-Makers (DMs) about the methodology. A simple contingency theory of choice of method, therefore, is insufficient as a methodology for group decision support (Cropper 1990).
There are, also, practical problems associated with these methods. On Cognitive Mapping, Brugha (Brugha 2000) is of the view that different decision-structures or models such as criteria trees may be generated for the same type of problem; and that related methods are used mechanistically while others are tedious, time consuming and difficult to interpret, thus requiring a high degree of skill on the part of the Decision Advisor (DA). Hjortso (Hjortso 2004) has similar observations about SODA that its primary problem relates to the difficulty in reading cognitive maps, time requirement and the need to select a facilitator who is conversant and has experience with the methods.
Generally, these methods are not self-contained in the sense that they are normally mixed and linked to solve a problem. Ormerod (Ormerod 1995; Ormerod 2005), for instance, has consistently applied “Cognitive Mapping through Soft Systems Methodology to Strategic Choice Approach”. This requires that, on the basis of the problem context, the Decision Advisor and Decision-Maker select the appropriate combination of methods, which becomes, indeed, a separate multi-criteria decision problem for methodologies that do not originate from the same source. Mingers and Rosenhead (Mingers and Rosenhead 2004) show a list of combinations of some Problem Structuring Methods (PSMs) in what is referred to as multi-methodology approach (Table 1, p. 541).
Literature has continued, for a long time, to suggest that problem structuring is an ‘art’ that is left to the individual ability of the facilitator (Ackermann and Belton 1994) and Bana e Costa and associates (Bana e Costa, Ensslin et al. 1998; Bana e Costa, Ensslin et al. 1999) such that “no inviolable rule exists for constructing hierarchies” (Saaty 1990) in which case different decision structures are likely to be developed by different DAs for the same problem or by the same DA at different times or situations. This is a significant anomaly since, as demonstrated by Brugha (Brugha 2000), different structures developed for the same problem may result in different orders of preferences. Most of value trees that were generated by using traditional PSMs and objective hierarchy approaches (Bana e Costa, Corrêa et al. 1998; Bana e Costa, Ensslin et al. 1998; Bana e Costa, Ensslin et al. 1998; Bana e Costa, Ensslin et al. 1999; Scott 2005; Scott 2005 (b); Nordstrom, Eriksson et al. 2010; Stewart, Joubort et al. 2010) are arbitrary and inconsistent in that it is not possible to associate them with the type of problems that were being solved.
Mingers and Rosenhead (Mingers and Rosenhead 2004) maintain that the basic structure of a problem of a certain type could depend on the “aspects or dimensions of the problem situation rather than different types of the problem” (p. 531); by citing and supporting Mingers and Brocklesby (Mingers and Brocklesby 1997) and that PSMs represent problem situations or models; the tools to which we may consider to refer as Problem Situation Structuring Methods (PSSMs) rather than PSMs. However, they (Mingers and Rosenhead 2004) also recognise the difficulties involved in selecting suitable PSMs (or their combinations) to use or at least classify them because problem situations cannot be exhausted. They also suggest that the “rationale for all varieties of decision support, whether hard or soft, is that they should be used and useful” (p. 543).
Our view of useful decision support tools goes far beyond their capability to solve problems or popularity that they have been applied successfully somewhere. On the contrary, we promote the use of generic decision structures (Brugha 1998 (c); Brugha 1998b) which are based on Nomology, the science of the laws of the mind (Hamilton 1877), that are easy to apply and relate to the type of problem to be solved rather than the situation while taking into account the technical, contextual  and situational aspects of the problem. In other words, the basic decision structure for a certain type of decision problem should be transferable to similar contexts and various situations. This approach is more likely to provide for empowerment of decision-makers and natural decision-making at the local level especially in the developing world where community members have average levels of literacy. 
In this paper we explain Nomology and the generic structures that were developed from the theory. We, further, present an empirical evidence of their usability in structuring a decision problem that was being solved through participatory processes in a rural setting in a developing country in Africa as demonstrated by Kakeneno (Kakeneno 2012).

2. Nomology
Brugha (Brugha 1998 (a)) suggests that Management Scientists should do away with the traditional ‘black box’ approach by enabling the DM to become part of the decision process because he or she “knows the values of  different criteria which cannot be quantified in terms of common measure”. This can be achieved through the use of structures of qualitative decision-making which are determined by Nomology, the science of the laws of the mind (Hamilton 1877).
The historical background suggests that, in the year 1855, Henry Tappan suggested two philosophical concepts: First, “substance endowed with faculties or functions and cause or forces” and second, the “laws or regularities that determine and regulate manifestations and movements of the first” (Tappan 1855). The philosophy of the first conception is referred to as Meta-Physics. Tappan (Tappan 1855) named the second ‘Nomology’, after the Greek words Nomos and Logos, which literally mean the doctrine of law; “Covering Laws” or “Regularities” in the patterns or structures of thinking. More than 20 years later, William Hamilton (Hamilton 1877) called it “ the science of the laws of the mind”.
Nomology is based on the premise that intelligent beings’ choices tend to follow a common set of simple decision rules. Therefore, if several different fields of human activity have similar categorisations of some type of behaviour, then it is more likely than not that they emerge from the same common decision structure. This follows from Ockham’s Razor that, if there are two plausible explanations for something, the simpler explanation is more likely to be the correct one (William of Ockham (1300-1349)).
Cathal Brugha (Brugha 1998 (a); Brugha 1998 (c); Brugha 1998b) carried out research and demonstrated how these regularities apply to decision-making in general and how they can improve management practice. He used Nomology to examine scientifically the structure of decision-making processes.
He established that Nomology synthesises cases of structures used in management, psychology and philosophy into generic rules governing decision structures. Decision-Makers, therefore, tend to analyse problems which involve qualitative distinctions by breaking them into activities or categories of behaviour that follow natural sequences. This is a natural approach that the mind uses where there is no clear external frame of reference (Brugha 1998a; 1998b; 1998c).
Brugha’s work is related to how these regularities could apply to decision-making in general and help to improve management practice. He proposes an approach to evaluate systems and methods by how well they appear to cope with a variety of situations in practice rather than in science or social science theory only (Brugha 2003). His departure from Hamilton’s philosophical approach is his application of a scientific methodology and verification through reference to many applications in management practice. He used a decision science approach to Nomology to build a set of principles and axioms that together constitute a system.
Nomology suggests that existing systems used for guiding decision processes are shadows of corresponding generic systems while current systems provide much information about what the generic system should look like. It should, also, be possible to find a ‘natural’ set of words to describe any system that might be usable for a decision analysis (O'Brien and Brugha 2009). These aspects are very important especially for community participation where the process is conducted in a local setting and sometimes using a local language. 
Nomology, thus, provides the underlying decision structures that help a Decision Advisor (DA) or facilitator to almost “get into the minds of the Decision-Makers (DMs)” and so understand the frameworks that underlie DMs’ decision processes (O'Brien and Brugha 2009). The generic structures are Committing and Convincing, which are subjective (Brugha 1998 (c)) and Adjusting, which is objective (Brugha 1998b). 

3. Committing and Convincing Structures
Hamilton (Hamilton 1877) suggested that the ideas formulated by Kant (Kant 1987) that correspond to knowing, feeling and willing, operate at levels called somatic, psychic and pneumatic. Brugha (Brugha 1998 (c)) showed that a developmental decision is based on the same structure, in this case three phases of a committing process, dealing with: needs (having), preferences (doing) and values (being, as in bringing a project into being).
However, the Decision-Maker needs to go through a convincing process as part of processing every committing phase, and complete this before proceeding from one phase to another. In each phase, there are three convincing stages. This involves resolving technical issues, relating to the problem to its context, and dealing with it within its situation.
Committing and convincing activities form independent dimensions that combine into two layers of a development process, where a Decision-Maker or group wishes explicitly to be convinced before moving from one phase of committing to the next.

4. Adjusting Structure
Brugha proposed a system for analysing adjusting decision-making in management (Brugha 1998b). Its structure is based on dichotomous answers to simple questions: What should be done?, Where?, By Whom?; Using Which Way? And Whether by increasing or controlling power in the situation? These lead to the creation of four general kinds of activity, eight particular activities and sixteen different processes.
This structure can be used to solve adjusting problems where healthy decision-making should include a large spread of differentiation between the various activities it uses and a high tolerance for different processes, and a dynamic movement between them. According to Brugha (Brugha 1998b), an important sign of a problem in decision-making would be lack of balance within the dichotomies.
The structure can be represented by a four level tree. At the first level, a dichotomous question determines whether the problem lies within the ‘planning’ activity or ‘putting’ plans into effect. At the second level, the question determines where the focus of the problem is between the “people” involved and the “place” which is associated with the problems such as systems, structures, management, etc.? These two sets of dichotomies give rise to four general kinds of activities and a dynamic flow between them. Within planning, people in place will first propose something and then move into planning amongst people, to develop a perception about it. They proceed into a more certain frame of mind and emphasise putting ideas and plans into effect, pulling them to go along with what they think is right, and finally they return to the place of the organisation to push new systems and structures into effect. The four general kinds of activity break down into eight principal activities on the basis of a further question, “which way should be used?”. The activities are: Pounce, Procedure, Price, Policy, Promotion, Productivity, Pliability and Practice.
The adjusting structure can be used to balance objective decisions about efforts, resources, actions and activities of normal business operations and the maintenance of systems; and about reviewing of processes and procedures.
There are famous models whose components fit in an adjustment structure: the EFQM Excellent Model used to promote excellence in European organisations by the European Foundation for Quality Management (EFQM) (EFQM 1999), the Content, Context and Process Model used as checklist for change programmes in organisations by Pettigrew Ferlie McKee (Pettigrew, Ferlie et al. 1992) , the Hyman’s 8 Ds of marketing effectiveness  (Hyman 2004), Carmel’s Oval Model of 8 factors that lead software industries to export success (Carmel 2003) and the 8 basic findings on the characteristics of excellent companies by Peters and Waterman (Peters and Waterman 1982), only to mention a few. The constructs seem to correspond depending on the contexts in which they are used. Table 1 shows how the components fit the adjusting structure.
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	Brugha 1998
(Adjustment)
	EFQM
(Excellence Model)
	McKee
(Change Context)
	Hyman (2004)
(8 Ds of Marketing)

	Carmel (2003)
Oval Model of 8 Success Factors in Software Industry
	Peter and
Waterman (1992)
(Excellent Companies)

	Pounce
	Customer Focus: Goals and Targets
	Simple and clear Goals and Priorities
	Product Design
	Technological infrastructure
	Bias for action

	Procedure
	Continual Learning, innovation and improvement
	Supportive Culture
	Diary (Culture)
	Linkages
	Hand-on Value Driven

	Price
	Corporate social responsibility: 
	Environmental pressure
	Demand
	Human Capital
	Autonomy and entrepreneurship

	Policy
	People involvement, knowledge and experience sharing; agreeing.
	Quality of local Policy
	Dialectic or market strategy
	Government Vision and Policies
	Simultaneous loose-tight properties

	Promotion
	Leadership and constancy of purpose.
	Leadership by key people
	Didactics (informing customers)
	Quality of life/desirable locations
	Close to customers

	Productivity
	Results oriented.
	Sound Inter-organisational Networks
	Duty (Rights and Obligations)
	Wages
	Productivity through people

	Pliability
	Partnership development.
	Fix of change agenda and locale
	Distribution method 
	Capital
	Simple form Lean staff

	Practice
	Management by processes and facts.
	Good Relations
	Direction (on way forward) 
	Industry characteristics
	Stick to the Knitting






5. Description of the Case
Tanzania is located in the Eastern part of Africa, Longitude 290 and 410 East; and Latitude 10 and 120 South. It shares borders with Kenya, Uganda, Rwanda, Burundi, Democratic Republic of Congo, Zambia, Malawi and Mozambique. It has an area of about 1 million square Kilometres.
The majority of the population are generally poor with 16.6% and 33.6% below National Food and Basic Needs poverty lines, respectively, 87% of the poor people living in rural areas on small-holders agriculture by the year 2007. This was an improvement by 2.1% from 18.7% and 35.7% (respectively) in the year 2001. Unemployment rate has remained unchanged at about 11.7% (URT 2010).
Tanzania has made initiatives to fight poverty since independence through various approaches such as sensitising the people to work hard (Independence and Work catchword); Arusha Declaration which was based on the values and principles of Socialism and Self Reliance and many others which “did not sufficiently address the complexity and dynamic character of policies and incentive structures which were necessary to effectively drive the development process” (URT 1999). 
[image: ]
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The current approach is to empower citizens through participatory processes within the local government framework. Tanzania has, thus, institutionalised participation decision-making to ensure that it is implemented across all Local Government Authorities (LGAs).
There are many community participation methodologies used in Tanzania being promoted by NGOs and donors and other development partners who provide development assistance while others are implemented by the Government. One of them is the Extended Participatory Rural Appraisal (E-PRA) methodology which is practiced by a Government Agency: Tanzania Social Action Fund (TASAF) which finances projects that are proposed by communities.
Kakeneno (Kakeneno 2012) conducted a participatory action research to determine the usability of structured methodologies (that use generic structures to perform problem structuring) in participatory processes in rural communities in Tanzania. The methodologies were applied within the E-PRA framework which is implemented by TASAF.
The study by Kakeneno (Kakeneno 2012)  covered five communities in Korogwe District Council, Tanga Region, Northern Tanzania. The District is located at Latitude 4015’ and 5015’ South of Equator, Longitude 3800’ and 38045’ East of Greenwich Median. It covers an area of 3,544 km2. Administratively, the District has four divisions, 20 Wards and 122 registered Villages. The District Council is composed of 27 Councillors and four (4) standing committees: Finance, Planning and Administration; Education, Health and Water; Economics, Works and Environment; and Control of HIV.
The village communities that were involved in the study were Toronto, Makangara, Mbagai, Mazinde and Bwiko. The criterion used to select these villages was that, at the time of the study, the villages had a real problem of proposing projects to be supported by TASAF. This was essential because, according to Brugha (Brugha 2004), there must be a real problem to be solved by real decision-makers at the time that is current in order for a decision-aiding intervention to be effective. This provided the opportunity to observe the participatory process from the beginning to the end as the communities evolved ideas and decided how to solve current problems. Another reason for choosing these communities is that they were reachable by car and telephone.
The five communities had indicated that they wanted to be supported to construct infrastructure for small hold farm irrigation. They belong to the Pangani River basin where the water available is much less than is required because of the increased population, environmental degradation, climate change and increased industrial uses that include hydro-power generation (IUCN 2003; Mbonile 2008).
The decision problem was about selecting a suitable irrigation method between available alternatives: Open Canal and Closed Canal. A third alternative, Combined Open-Closed Canal was added later by one community during the participatory process. These options, among other things, had implications for conflicts arising from differences in altitude, amount of water used and shared among many users and control over the use.
The problem was complex and unstructured in that the communities had different views about the source of water to be considered, e.g. streams from hills and mountains; and reserves of underground water and springs recharged by rain depending on the topography (Mbonile 2008); different levels of infrastructure development and utility availability and reliability for project support; mixed culture and un-even power relations. The process was to be conducted in the national language, Swahili using principles written in English.
The following paragraphs summarise the procedure used by Kakeneno (Kakeneno 2012) to access (obtain) criteria constructs from the minds of community representatives and abstract them into a criteria tree (decision-model) that was, later, used to conduct multi-criteria evaluation.

6. Participatory Problem Structuring 
Problem structuring was conducted in a workshop setting. Each community was represented at the workshop by 5 representatives; hence five groups. Also involved were sector experts at the District Council (environmental management, community development, agriculture and irrigation) to provide advice on technical factors. For the fact that participatory processes need to be well facilitated, five specialist/trained facilitators were also involved (one per group) as research assistants to facilitate discussions during break-away sessions.
 We used the approach proposed by Brugha (Brugha 2004) as suitable for constructing criteria trees for application in Multi-Criteria Decision-Making (MCDM). The proposed approach is based on Nomology principles together with MCDM experiences and guidelines (Keeney and Raiffa 1976; Von Winterfeldt and Edwards 1986; Keeney 1992), the  Personal Construct Theory (Kelly 1955), Grounded Theory and Critical Realism.
According to Brugha (Brugha 2004) the structured MCDM methodology should follow an eight (8) stage process of shaping decision information. The first four stages (accessible, differentiable, abstractable, understandable information) are for constructing the criteria while the other four (verifiable, measurable, refinable and usable information) are for implementing the tree thereby conducting multi-criteria evaluation. For the purpose of problem structuring, the first four stages were used. Fig. 1 summarises the 8 MCDM stages by Brugha (Brugha 2004). Based on the first four stages of the model, the following 5 steps were followed to construct the criteria tree.
	
[bookmark: _Toc333475656]Figure 1: Structured MCDM Model
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Source (Brugha 2004)

6.1 Step 1:	Determining the Generic Structure to Use
Our proposition is that the type of the problem to be solved determines the type of generic model to use.  At this step, it was determined that the decision problem was developmental (Brugha 1998 (c)) in that the DMs, the communities, were deciding if they could make commitments in terms of efforts and contributions to the project and if the project could add value to their quality of life. The corresponding Nomological structure, Committing through Convincing was used.

6.2 Step 2:	Accessing Constructs
During this step (first stage of Brugha (Brugha 2004), the DA endeavoured to access constructs from the minds of the DM. Interactive group discussions were made, in a workshop setting, on what made an alternative the most preferred amongst available ones. Probing guide questions were applied to individual groups during ‘break-out’ sessions. The following questions were asked (in Swahili):

1. Miongoni mwa aina hizi za umwagiliaji, ni aina ipi unayoipendelea kuliko nyingine zote?. Eleza kwa nini.
Amongst the listed alternative methods, which one do you prefer most? Convince me that what you have chosen is the best alternative.

2. Je kuna vigezo vingine ambavyo ungependa vizingatiwe katika kubuni mradi wa umwagiliaji?
Are there any other qualities of a good alternative?

* These questions sought to elicit from community representatives constructs that could be used to form criteria for evaluation of alternative irrigation methods

Each group was requested to present to all participants the constructs generated during ‘break-out’ sessions. A total of 54 constructs were generated: Toronto 9; Mazinde, 17; Mbagai, 13; Bwiko, 8; and Makangara, 7. Appendix 1 is the list of the constructs presented by community groups.
It was, therefore, possible to access the constructs as they were being generated from the minds of the DMs naturally by stating what they thought would be good to them.
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A representative from Bwiko group presenting constructs

6.3 Step 3:	Differentiating Constructs
Interactive discussions were made by all participants of the workshop to cluster the constructs proposed by all groups according to their qualitative similarities or differences. Similar constructs were combined, ambiguous ones deleted and others modified, deconstructed or reconstructed to reflect the problem to be solved and the intended meaning as perceived by the participants. Appendix 2 explains how the process was conducted, the criteria and criteria expressions. The number of constructs was thus reduced by 63% from the earlier total of 54 to 20. Appendix 3 is the list of the modified constructs. 
It was revealed that the concerns of stakeholders go far beyond the few criteria provided by TASAF: -not exceeding U$ 30,000; duration of 12 months and ease of operation & maintenance. Another significant observation was that communities consider “environmental and social impacts” to be important factors for consideration during the design of sub-projects because they directly affect land, water and environment; and they may trigger conflicts over the use of land and water resources. TASAF, on the contrary, addresses these issues during sub-project implementation in the context of anticipating their prevalence and arranging for mitigating their impacts in the due course. Community members, during group presentations, were of the view that some of the damages arising from these impacts are irreversible, such as “transfer of salinity from one place to another” and “permanent destruction of water sources and valleys”.

6.4 Step 4:	Abstracting Constructs
This step was concerned with abstraction of constructs that were naturally generated from the minds and shaped to suit the intentions of the DMs into a generic structure which was relevant to the nature of the problem to be solved. As earlier explained, the Committing-Convincing structure was used.
Under normal circumstances, the modified list of Appendix 3 could be used to arrive at a usable criteria tree based on the relevant generic structure. All the five (5) groups that contributed the constructs would be considered as one (1) group of DMs. A slightly different approach was used to investigate:

(a) if the constructs presented by individual groups could fit in the same structure; and
(b) if the process of constructing the criteria tree could be carried out by using constructs presented by such individual groups separated by distance or time in the context of distributed decision-making.
In order to achieve these objectives, the modified constructs presented by individual groups were fitted into the same structure in the following sequence: Toronto; Mazinde; Mbagai; Bwiko  and Makangara. Starting with the Toronto constructs, the final criteria tree that could be usable by all groups was developed in four stages; being shaped from stage to stage as new constructs were being added by succeeding groups as explained hereafter.

6.4.1 Step 4.1:	Basic criteria tree (Toronto constructs)

The following modified constructs were presented by Toronto:

1. Sufficiency: Sufficient water during the whole irrigation season and appropriate for the type of crop that is grown there;
2. Ease of Control: Ease of control over misuse and abuse of water;
3. Impacts on Land: Minimum land pollution by transfer of salt from one location to another, soil erosion and deforestation;
4. Impacts on Environment: Minimum environmental pollution by uncontrolled flow of waste water and incidences of floods related to the irrigation method;
5. Social Conflicts: Minimum conflicts over land use and project activities;
6. Water Source: Suitability of the method to the source of water;
7. Initial Cost: Reasonable and affordable initial cost of constructing the required infrastructure;
All the groups were facilitated to participate in the process of fitting these constructs into the structure based on their similarities, differences and relationships. It was observed and agreed by all participants that the constructs fall into three categories: Those that were about the ability to start and implement the project; those that focused on how good the project designs were while one construct was about the sufficiency of water for the intended use as shown here below.

Category 1: Feasibility (two constructs)
1. Initial Cost: Reasonable and affordable initial cost of constructing the required infrastructure;
2. Water Source: Suitability of the method to the source of water;
Category 2: Acceptability (four constructs)
1. Ease of Control: Ease of control over misuse and abuse of water;
2. Impacts on Land: Minimum land pollution by transfer of salt from one location to another, soil erosion and deforestation;
3. Impacts on Environment: Minimum environmental pollution by uncontrolled flow of waste water and incidences of floods related to the irrigation method;
4. Social Conflicts: Minimum conflicts over land use and project activities;
Category 3: Sufficiency (one construct)
1. Sufficiency: Sufficient water during the whole irrigation season and appropriate for the type of crop that is grown there;
Based on this categorisation, the basic structure was developed (Fig. 2)
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6.4.2 Step 4.2:	Incorporation of Mazinde constructs
The list of modified constructs presented by the Mazinde group was examined. Those that were a repetition of Toronto constructs were discarded because they are already accomodated in the Basic Structure. The following new constructs were added by Mzinde:

1. Expertise: Ease of getting the expertise needed to implement the irrigation project;
2. Operating Costs: Reasonable and affordable operating and maintenance costs;
3. Water Quality: That the method provides for minimum water contamination;
4. Ease of Maintenance: Minimum infrastructure maintenance/servicing effort;
5. Labour: There is local capability to implement the project in terms of labour availability and supervision requirements;
6. Topography: Suitability of the method to the topographical features of the project area;
7. Reliability of Supply: That the method provides for reliable water supply for irrigation purpose;
8. Land Availability: Ease of obtaining land for the project under this method;
9. Source of Energy: Ease of getting the right type and amount of energy required to implement the project;
10. Ease of operating: Ease of availing water to farms;
Adjustments were made to the Basic Criteria tree in order to accommodate the new constructs as follows:

Category 1: Feasibility
Six new constructs fell into this category:
1. Land Availability: Ease of obtaining land for the project under this method;
2. Topography: Suitability of the method to the topographical features of the project area;
3. Expertise: Ease of getting the expertise needed to implement the irrigation project;
4. Labour: There is local capability to implement the project in terms of labour availability and supervision requirements;
5. Operating Costs: Reasonable and affordable operating and maintenance costs;
6. Source of Energy: Ease of getting the right type and amount of energy required to implement the project.
In order for this branch to accommodate the new constructs, the following adjustments were made:
· Three new higher level constructs were formed:  Natural Resources (to accommodate Land Availability and Topography); Local Capability (to accommodate Expertise  and  Labour) and Prime Resources (to accommodate Operational costs and Source of Energy).;
· Initial Costs  and Water Source  were naturally dispalced to the lower level to be accommodated by these new constructs.
Category 2: Acceptability
Two new constructs were brought to this category:
1.  Ease of Maintenance: Minimum infrastructure maintenance/servicing effort;
2. Ease of operating: Ease of availing water to farms;
Likewise, formation and displacement of constructs was inevitable in order to accommodate these new constructs. 
· One new higher level construct was formed; Operating and Maitenance  to accommodate Ease of Maintenance and Ease of Operating;
· Ease of Control was also naturally dispalced to the lower level to be accommodated by the new constructs.
Category 3: Sufficiency 
The other two constructs brought in by Mazinde went beyond sufficiency of water. The constructs were:

1. Water Quality: That the method provides for minimum water contamination;
2. Reliability of Supply: That the method provides for reliable water supply for irrigation purpose;
This top branch could not accommodate these constructs anymore. It was replaced by Deliverables which could accommodate Sufficiency together with the new constructs.
Overall, the process of incorporating the new constructs brought in by Mazinde involved creating new higher constructs to accommodate them, displacing some to lower levels and fitting them into the basic structure thereby increasing the tree branches downwards. Fig. 2 shows the Stage 2 Criteria Tree that incorporates Mazinde Constructs.

[bookmark: _Toc333475661]Figure 2:  Criteria Tree Incorporating Mazinde Constructs











6.4.3 Step 4.3:	Incorporating Mbagai  constructs
Many constructs presented by Mbagai had already been addressed else-where by the predecessors, Toronto and Mazinde. Only one construct was new:
Impacts on Water: Minimum destruction of water reserves and sources such as valleys and rivers;
Already in the Stage 2 Criteria tree, the existing Adverse Impacts could accommodate this new construct. It was then fitted between On Land and On Environment as shown in Fig. 3

[bookmark: _Toc333475662]  Figure 3: Criteria Tree Incorporating Mbagai Constructs




6.4.4 Step 4.4:	Incorporating Bwiko  constructs
The following new constructs were added from Bwiko:
1. Area Covered: Reasonable size of the area to be irrigated;
2. Beneficiaries: Relatively good number of people that will benefit from the project.
These fit well in the Deliverables branch. In order to accommodate them, a new construct was formed Quantity of Water  to replace Sufficiency of Water which was further displaced to a lower level to be accommodated by this newly formed construct. The resultant tree is shown as Fig. 4

[bookmark: _Toc333475663]Figure4: Criteria Tree Incorporating Bwiko Constructs
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Toronto group discussing a tentative criteria tree with the facilitator

6.4.5 Step 4.5:	Incorporating Makangara  constructs
The Makangara community members were surprised to learn that, for their constructs being the last to be considered, all had already been addressed the criteria tree, so far. Therefore, Stage 4 Criteria tree was adopted as the Final Criteria Tree to be used by all groups for further processes.
-After this stage, it was clear that all constructs from all the groups could fit in the same generic structure; new constructs could be accommodated by constructing some constructs at higher levels and increasing the tree downwards.


6.5 Step 5:	Understandable Constructs
All groups discussed the resultant criteria tree to be clear with the constructs and their relationships. The participants were motivated to participate in the discussions because they wanted to ensure that the constructs contributed by individual groups were included. They also discussed the criteria expressions to get a common understanding of what the constructs meant. 

7. Reflections from Participants 
7.1 Views from Community Representatives
The community representatives discussed the usability of the methodology in break-out sessions. The views of individual groups were presented and discussed by all participants at the workshop.
The participants were pleased to see that all their concerns raised during the process were taken into account as they witnessed them being accommodated to the basic criteria tree as they were being proposed. They were far more than the criteria directed by TASAF. 
Involvement of the groups in a workshop setting, according to the participants, enabled them to share knowledge particularly the factors that were area-specific. They gained wider knowledge about what would make a community project good.
Further to the type of project that they would perceive as good, they proposed three criteria that were reflective of the top branches of the criteria tree that was based on the developmental structure earlier used for abstraction of the constructs

(a) the project should be (feasible) implementable; considering available physical, financial and human resources; suitability for local conditions; and the ability of the stakeholders to participate especially where they are required to meet part of the costs;
(b) convenience of operating, maintaining and control with minimum environmental and social impacts;
(c) the project should provide results that are consistent with the actual community needs.
They made a specific request to TASAF: to provide opportunity and resources to allow stakeholders to participate fully in the process of designing the sub-project or, at least, evaluating available options in a formal way.

7.2 Views from Sector Experts
The sector experts who participated in the study commended the approach that, in general, it was participatory right from the beginning and inclusive. During planning and the first days of the workshop, they were wondering how the community members would be engaged and facilitated to construct, in a collaborative manner, the decision-making model.
The experts were of the view that, the methodology was usable and practicable in the context of TASAF projects because it takes on board varied views of participants over appropriate use of available resources and local conditions. According to the experts, community members accepted the methodology and liked it. If adopted in practice, it would help them own the processes and the outcomes.

7.3 Views from specialist facilitators
Generally, they commended the methodology that it was participative, inclusive and effective. If adopted, it could lead to better project designs. It could, also, foster implementation since the participants liked it, were motivated in which case there was a sense of ownership and empowerment. In order to make it effective, in their opinion, there must be proper selection and use of visual participatory tools to enhance understanding at the community level. Facilitation is also important. The facilitators considered “clear expression of constructs” very important. 

8. Conclusion, Contribution and Implications to Future Research 
8.1 [bookmark: OLE_LINK1][bookmark: OLE_LINK2]Conclusion
This paper has discussed the strengths and weaknesses of traditional Problem Structuring Methods (PSMs) and explained the alternative paradigm that promotes use of generic decision structures that provide for simple, natural and effective decision-making. The paper, further, demonstrated how such generic structures could be used to support problem structuring in rural participatory process for selecting a suitable irrigation method amongst available options.
 It was possible to elicit from the minds of participants usable constructs that reflected the qualities of the irrigation method they wanted. The constructs proposed by one community were used to construct the basic criteria tree which was based on the developmental decision structure proposed by Brugha (Brugha 1998 (c)) since the problem was about making commitments in terms of efforts and contributions to the project. New constructs presented by other groups were accommodated into the basic structure by forming new higher level constructs and displacing others to lower levels thereby increasing the criteria tree downwards. 
All categories of participants; community representatives, sector experts and specialist facilitators were satisfied with the process and the results. 

8.2 Contribution
This case was the first, ever, to apply the Structured methodology to aid and investigate a rural participatory process in a developing country in Africa. It was possible to integrate the methodology into the existing participatory process and use it along with other participatory tools and guidelines. The case study has demonstrated the capability of the methodology to elicit from the minds of participants usable constructs develop a criteria tree that was later used for multi-criteria evaluation. The study contributes to theory and practice as explained in the following sections.
 
8.2.1 Contribution to Theory
Kakeneno (Kakeneno 2012) validates Brugha’s assertion (Brugha 2004) that in order for a decision model to be transferable to and usable in similar problem contexts and various situations, it must be relatable to some generic structure. It demonstrates that a model which is based on such structure is flexible and therefore capable of accommodating new constructs that may be added through refining processes or by a new participant. Such a model can easily support distributed participatory decision-making or be integrated in a Participatory Decision Support System.
The Structured methodology is participatory in that the relationship between the DA and the DM alternates between “Consultative Participation” and “Interactive Participation”. When the DA uses his/her position (to access information and abstract the constructs into a generic structure) he/she involves the decision participants in a Consultative manner where “people participate by being consulted or by answering questions. External agents define problems, conduct information gathering processes and control analysis” (Bass, Dalal-Clayton et al. 1995). When the DA goes in person (to discuss how differentiable the constructs are and get the common understanding about the model) he/she involves the DMs in an Interactive Participation manner (Bass, Dalal-Clayton et al. 1995) where “people participate in joint analysis, development of action plans and formation or strengthening of local institutions. Participation is seen as a right not just the means to achieve project goals. The process involves interdisciplinary methodologies that seek multiple perspectives and make use of systemic and structure learning processes. As groups take control over local decisions and determine how available the resources are used, so they have a stake in maintaining structures and practices”.
This alternation between positional and personal (see Brugha (Brugha 1998 (a); Brugha 2000; Brugha 2004) for details) approaches is based on the objective adjusting structure in which the balance of the activities is necessary (Brugha 1998b). The consultative activities enable the DA to understand the problem in order to guide the process. The interactive activities, on the other hand, seek to empower the DM to own both, the process and the outcomes (solutions to the problem). This could be used to guide on the design of participatory processes. The alternation between consultative and interactive participation approaches during the process would provide guidance on the roles of Facilitator (DA) and the varying scope of involvement at various stages of the participatory process.
The major shortcoming of the methodology which is based on Brugha (Brugha 2004) to date is that it does not take account of the presence of parties other than the DA and DM; particularly the experts (in our case, Sector Experts SEs); and the Rule Makers (RMs) (in our case TASAF). This dissertation has demonstrated the need for the DA to regulate the contributions of SEs and RMs by defining and separating their roles during the participatory process. The methodology must recognise existence of these multiple parties in “place” and provide that the DA or facilitator should regulate their contributions since they may wish to go beyond the scope of their role, especially during consultative stages (use of positions) where they could ask leading questions, for instance, to get the answers that suit their interests. 

8.2.2 Contribution to Practice

TASAF may extend the level of community participation by providing method specifications and resources for sub-project design in order to take on board local contexts, perspectives and values. The E-PRA procedure may be updated accordingly.

8.3 Implications to Future Research
These findings will stimulate the emerging research and debate on participatory process design, implementation and evaluation with the view to developing generic models that can be used. It might, also, attract the attention of management scientists to investigate the possibilities of using simple and user friendly methods for decision aiding. They may undertake to validate and build on the work of  Brugha (Brugha 1998a; 1998b; 1998c; Brugha 2004) to develop knowledge and use of Nomology based approaches and generic structures.
In relation to the findings of this study, there is need to improve the Structured MCDM methodology (Brugha 2004) to enable it take into account the presence of multiple parties in ‘place’ who work together with the DA during the participatory process. A Participatory-Structured methodology is desirable.  
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 APPENDIX 1
THE LIST OF CONSTRUCTS AS RECORDED IN SWAHILI AND TRANSLATED INTO ENGLISH

JUMUIYA YA TORONTO
TORONTO COMMUNITY

1. Uhakika wa kudumu wa chanzo cha maji katika mto Pangani
Permanent and reliable source of water that is River Pangani

2. Gharama nafuu ya ujenzi wa miundo mbinu 
Reasonable initial cost of construction of the required infrastructure 

3. Rahisi kusimamia utekelezaji
Easy to implement

4. Maji ya kutosheleza katika msimu mzima wa umwagiliaji
Sufficient water during the whole irrigation season

5. Urahisi wa kudhibiti matumizi mabaya ya maji
Ease of control over misuse and abuse of water

6. Kiwango kidogo cha kusafirisha magadi kutoka sehemu moja hadi nyingine
Low level land pollution by transfer of salt from one location to another

7. Uchafuzi mdogo wa mazingira kutokana na kutiririsha maji machafu
Low level of environmental pollution by uncontrolled flow of waste water

8. Kutokuwa na mgogoro wa kijamii baina ya wafugaji na wakulima juu ya matumizi ya ardhi 
No conflicts between crop farmers and pastoralists over land use

9. Ufyekaji mdogo wa miti 
Low level of deforestation

JUMUIYA YA MAZINDE
MAZINDE COMMUNITY

1. Urahisi wa kupata utaalamu wa kutekeleza mradi 
The ease of getting the expertise needed to implement the irrigation project
 
2. Gharama ndogo ya utekelezaji wa mradi 
The low cost of implementing the project

3. Gharama ndogo ya uendeshaji wa mradi 
Low and affordable operating and maintenance costs

4. Upotevu mdogo wa maji
Low level of lost water

5. Maji hayachafuliwi 
No water contamination

6. Hayahitajiki matengenezo ya mara kwa mara
No need for frequent servicing and repair 

7. Kiasi cha kutosha cha maji kulingana na aina ya zao linalolimwa 
Sufficient water for the type of crop that is grown there

8. Kiasi kidogo cha nguvu kazi inayohitajika
Low level of labour requirement for smooth implementation of the project

9. Hakutakuwepo mgogoro wa kijamii kuhusu  matumizi ya ardhi 
No conflicts over land use

10. Hakuna mmomonyoko wa udongo
No soil erosion 

11. Uchafuzi mdogo wa mazingira 
Low level of environmental pollution 

12. Aina hii ya mradi inavyoendana na jiografia ya eneo husika 
The design is suitable and relevant for the geographical features of the area 

13. Jamii ina uwezo wa kusimamia mradi
There is local capability to implement the project

14. Kuna uhakika wa upatikanaji wa maji kwa ajili ya umwagiliaji
Availability of water supply for irrigation purpose is reliable

15. Ni rahisi kupata eneo la kuchimba
Easy to obtain land for the project

16. Kuna urahisi wa upatikanaji wa nishati ya umeme kwa ajili ya kuvuta maji
Ease of getting electricity for pumping water

17. Hakuna matumizi mabaya ya maji
No loop holes for misuse and abuse of water

JUMUIYA YA MBAGAI
MBAGAI COMMUNITY

1. Urahisi wa kupata ushauri na usimamizi wa wataalamu
The ease of getting technical advice and support
 
2. Hakuna matumizi mabaya ya maji 
No loop holes for misuse and abuse of water

3. Kutakuwepo na haribifu mdogo wa hifadhi na chanzo cha maji hususan mabonde na mito 
Low level of possible destruction of water reserves and sources particularly valleys and rivers

4. Kiasi chakutosha cha  maji kikilinganishwa na aina ya zao linalolimwa 
There will be sufficient water for the type of crop that is grown there

5. Kuna uhakika wa upatikanaji wa maji 
The availability of water supply is reliable

6. Ni rahisi kupata nishati inayohitajika kuendesha mradi 
Ease of getting the right type of energy required to implement the project

7. Kiwango kidogo cha kusafirisha magadi kutoka sehemu moja hadi nyingine
Low level of land pollution by transfer of salt from one location to another

8. Kiwango kidogo cha uchafuzi wa mazingira
Low level of environmental pollution

9. Kiasi cha maji kingi na kinachotosheleza mahitaji
Sufficient water for the intended use

10. Kiwango kidogo cha mmomonyoko wa udongo 
Low level of soil erosion 

JUMUIYA YA BWIKO
BWIKO COMMUNITY

1. Gharama nafuu ya kujenga miundo mbinu inayohitajika
The low cost of constructing the needed infrastructure for the irrigation scheme

2. Urahisi wa kuchukua maji kwenda kwenye mashamba
The ease of availing water at the farms

3. Chanzo cha maji cha uhakika
Reliability of the source of water (for availability of water at all times)

4. Uwezo wa kumwagilia sehemu kubwa zaidi
Large area can be irrigated

5. Idadi kubwa ya watu wanafaidika na mradi
Relatively many people benefit

6. Matumizi madogo ya maji
The economy of the use of water

7. Ukataji mdogo wa miti
Low level of deforestation

8. Ongezeko dogo la chumvi kwenye ardhi
Low level of land pollution by salts transported from one location to another

JUMUIYA YA MAKANGARA
MAKANGARA COMMUNITY
1. Gharama ndogo ya kujenga miundo mbinu inayohitajika
Reasonable and affordable cost of constructing the needed infrastructure 

2. Mfereji hauwezi kuzibwa na mmonyoko wa udongo
The water canal cannot be clogged by eroded soil 

3. Ni rahisi kusambaza maji kwa vile kijiji kiko bondeni na chanzo kiko juu
Easy delivery of water as the source is at a higher altitude

4. Kiasi cha maji kinachpatikana kinachoendana na aina ya zao linalolimwa
Sufficient amount of water supplied as required by the type of crop grown

5. Hakuna utupaji wa taka ndani ya chanzo cha maji
No contamination of the source of water

6. Kiwango kidogo cha mmonyoko wa udongo
Low level of soil erosion

7. Hakuna mafuriko ya mara kwa mara kutokana na aina ya miundo mbinu
Low frequency of incidences of floods related to the design of the scheme

APPENDIX 2
CLUSTERING AND MODIFICATION OF CONSTRUCTS
	
	ORIGINAL CONSTRUCT
	SOURCE/COMMUNITY
	NEW INPUT
	AGREED  CONSTRUCT EXPRESSION

	1
	Sufficient water during the whole irrigation season
	Toronto
	Sufficiency of water; whole irrigation season
	Sufficient water during the whole irrigation season and appropriate for the type of crop that is grown there.

	
	Sufficient water for the intended use (which is irrigation)
	Mbagai
	
	

	
	Sufficient water for the type of crop that is grown there
	Mazinde
	Type of crop grown
	

	
	Sufficient amount of water supplied as required by the type of crop grown
	Makangara
	
	

	
	There will be sufficient water for the type of crop that is grown there
	Mbagai
	
	

	

	2
	Ease of control over misuse and abuse of water
	Toronto
	Ease of control; misuse and abuse of water
	Ease of control over misuse and abuse of water

	
	No loop holes for misuse and abuse of water
	Mbagai and
Mazinde
	
	

	
	Low level of lost water 
	Mazinde
	
	

	
	The economy of the use of water
	Bwiko
	
	

	

	3
	Low level of deforestation
	Toronto;
Bwiko
	Low level of deforestation
	Minimum land pollution by transfer of salt from one location to another, soil erosion and deforestation.

	
	Low level of land pollution by transfer of salt from one location to another
	Toronto
Mbagai
Bwiko
	Land pollution, transfer of salt 
	

	
	No soil erosion 
	Mzinde
	Soil erosion
	

	
	Low level of soil erosion 
	Makangara
Mbagai
	
	

	

	4
	Low level of environmental pollution by uncontrolled flow of waste water
	Toronto
	Low level of environmental pollution; uncontrolled waste flow of water
	Minimum environmental pollution by uncontrolled flow of waste water and incidences of floods related to the irrigation method.

	
	Low level of environmental pollution
	Mazinde
Mbagai
	
	

	
	Low frequency of incidences of flood related to the method of irrigation
	Makangara
	Floods related to irrigation method
	

	

	5
	No conflicts between crop farmers and pastoralists over land use
	Toronto
	Conflicts between farmers and pastoralists over land use
	Minimum conflicts over land use and project activities.

	
	No conflict over land use
	Mazinde
	
	

	

	6
	Ease of getting the expertise needed to implement the irrigation project
	Mazinde
	Ease of getting experts
	Ease of getting the expertise needed to implement the irrigation project

	
	Ease of getting technical advice and support
	Mbagai
	
	

	
	
	
	
	

	7
	Low and affordable operating and maintenance costs
	Mazinde
	Operating costs;
Maintenance costs
	Reasonable and affordable maintenance costs. 
** During deliberations at the workshop over construct expressions, it was noted that ‘maintenance’ includes, also, ‘operating’ as perceived by the communities in the context of ‘costs’.

	

	8
	No water contamination 
	Mazinde
	Contamination of water
	That the method provides for minimum water contamination

	
	No contamination of the source of water
	Makangara
	
	

	

	9
	No need of frequent servicing and repair
	Mazinde
	No frequent need for servicing and repair
	Minimum infrastructure maintenance/servicing effort.

	
	The water canal cannot be clogged by eroded soil
	Makangara
	No clogging (which, also, reduces the need for servicing)
	

	

	1
	Low level of labour requirement for smooth implementation of the project
	Mazinde
	Labour requirement
	There is local capability to implement the project in terms of labour availability and supervision requirements.

	
	There is local capability to implement the project
	Mazinde
	Local capability
	




	

	1
	Reasonable initial cost of construction of the required infrastructure
	Toronto
	Initial costs
	Reasonable and affordable initial cost of constructing the required infrastructure.

	
	The low cost of constructing infrastructure for the irrigation scheme
	Bwiko
	
	

	
	Reasonable and affordable cost of constructing the needed infrastructure
	Makangara
	
	

	

	1
	Permanent and reliable source of water that is Pangani River
	Toronto
	Source of water
	Suitability of the method to the source of water.
**During deliberations, the construct was changed substantially to suit the problem that was being solved as agreed by representatives of all the five communities at workshop.

	

	1
	The method is suitable and relevant for the geographical features of the area
	Mazinde
	Geographical features
	Suitability of the method to the topographical features of the project area

	
	Ease of delivery of water as the source is at a higher altitude
	Makangara
	
	

	

	1
	Availability of water supply for irrigation purpose is reliable
	Mazinde
	Reliability of water supply
	That the method provides for reliable water supply for irrigation purpose.

	
	The availability of water supply is reliable
	Mbagai
	
	

	
	Source of water is reliable
	Bwiko
	
	

	

	1
	Easy to obtain land for the project
	Mazinde
	Land availability
	Ease of obtaining land for the project under this method.




	

	1
	Ease of getting electricity for pumping water
	Mazinde
	The needed electricity (source of energy)
	Ease of getting the right type and amount of energy required to implement the project

	
	Ease of getting the right type of energy required to implement the project
	Mbagai
	
	

	

	1
	Low level of possible destruction of water reserves and sources particularly valleys and rivers
	Mbagai
	Destruction of water reserves and sources
	Minimum destruction of water reserves and sources such as valleys and rivers

	

	1
	Ease of availing water to farms
	Bwiko
	Ease of availing water to farms
	Ease of availing water to farms

	

	1
	Large area can be irrigated
	Bwiko
	The area covered by the method
	Reasonable size of the area to be irrigated

	

	2
	Relatively many people benefit
	Bwiko
	The beneficiaries
	Relatively good number of people that will benefit from the project




APPENDIX 3
LIST OF MODIFIED CONSTRUCTS
1. Sufficient water during the whole irrigation season and appropriate for the type of crop that is grown there;
2. Ease of control over misuse and abuse of water;
3. Minimum land pollution by transfer of salt from one location to another, soil erosion and deforestation;
4. Minimum environmental pollution by uncontrolled flow of waste water and incidences of floods related to the irrigation method;
5. Minimum conflicts over land use and project activities;
6. Ease of getting the expertise needed to implement the irrigation project;
7. Reasonable and affordable maintenance costs;
8. That the method provides for minimum water contamination;
9. Minimum infrastructure maintenance/servicing effort;
10. There is local capability to implement the project in terms of labour availability and supervision requirements;
11. Reasonable and affordable initial cost of constructing the required infrastructure;
12. Suitability of the method to the source of water;
13. Suitability of the method to the topographical features of the project area;
14. That the method provides for reliable water supply for irrigation purpose;
15. Ease of obtaining land for the project under this method;
16. Ease of getting the right type and amount of energy required to implement the project;
17. Minimum destruction of water reserves and sources such as valleys and rivers;
18. Ease of availing water to farms;
19. Reasonable size of the area to be irrigated;
20. Relatively good number of people that will benefit from the project.
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