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Abstract

The paper discusses the innovations required for effective institutionalization of integrated natural resource management (INRM) approaches in research organizations in eastern and central Africa to make them effective drivers for agricultural development. The research question being addressed is what changes in institutional values, mind-set, structures, practices and incentive system are required to institutionalize INRM approaches. Overtime, NARS partners have been exposed to new approaches such as integrated agriculture for development (IAR4D) and integrated natural resources management (INRM) through competence development sessions. Results show that research projects are compelled to integrate components of the new approaches in their work. Efforts to scale up participatory methods and ultimately, their institutionalization within the activities of partner organizations is a critical challenge. These endeavours are coupled with research to understand how methods can be disseminated more broadly without losing quality and the most effective institutional arrangements for the widespread application of the integrated natural resource management approach.
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Introduction
The African Highlands Initiative (AHI) is an eco-regional research program of the CGIAR, hosted by World Agroforestry Center (ICRAF). Established in 1995, AHI was also a network of the Association for Strengthening Agricultural Research in East and Central Africa (ASARECA) until 30th September 2007 following the re-organisation of ASARECA from 17 programs/networks/projects to seven (7) programs.  Currently, AHI operates under the Eastern Africa Program of ICRAF. The African Highlands Initiative focuses on developing tools and methods for improving the impact of agricultural research on development particularly in reversing natural resource degradation and increasing the returns to land and labour in the densely populated humid highlands of East and Central Africa (ECA) (AHI, Annual Report, 2001). 

Specifically, during phase 3 (2002-2004) AHI supported implementation of sustainable integrated natural resources management (INRM) in practice and scaling up INRM through increased institutionalisation by pursuing the following thrusts: (i) improving watershed management using participatory, integrated approaches; (ii) developing and implementing district-based strategies to improve the orientation of development, policy interventions and practice of INRM; (iii) inducing change in research institutional policy and practices; and, (iv) enhance skills in and widely share INRM lessons and experiences with partner institutions. In doing this work, AHI trained a number of national agriculture research (NARS) organization scientist including lecturers in participatory methods at regional, national and site levels. Among the recipients of the training are NARS, extension department, NGOS and universities such as Makerere, in Uganda Jimma, Awassa and Alemeya in Ethiopia). 

While building on the lessons from the previous Phases, AHI focussed its competence develop strategies on selected methodological dimensions needed to achieve impact such as integration of research disciplines, partnerships and working arrangements, collective action and farmer innovation, and institutional change. Further, AHI pursued action and learning research as a way of working that simultaneously builds researcher capacity to invent and explore new approaches and methods to institutionalize INRM. The competence development of a number of researchers and research managers was taken up as an entry point for institutional innovations and change: it meant to create critical mass in the research organisations.
Research problem

The driving forces for institutional innovations are least documented and understood.  Attempts to change the institutional setup to respond to the call for impact oriented have been met with mixed feelings. Institutional innovations include the necessary changes in organizational set up and mind set to allow new approaches to be mainstreamed in research design and execution. Innovations that would allow use of participatory research methods are basically pragmatic: most research organizations see the need to improve adoption rates and impact. They see that the traditional approaches are not achieving this particularly with: the more complex NRM technologies (IPM and integrated soil fertility management); resolving communal resource management issues (irrigation schemes, hillside management); realization that there is need to deal with multiple stakeholders their needs, varied circumstances and agendas (importance of social and institutional processes); and limited institutional mechanism to deal with multiple dimensions and levels (policies, economic conditions at local, regional and national levels) are hindering change.

While reviewing the reform process within the NARS, Patel, et al (2001) in many countries, the process of generating knowledge and technology had become more ‘scientific’ and ‘academic’ and thus remained separated from the users. Additionally, Hagmann and Blackie (2002) observed that the division of research and extension had become increasingly strong and inhibited effective feedback loops in the system – with the same result as in most African research systems until today: low impact, supply and discipline-driven agendas, rather than an interdisciplinary response to demand-led challenges which are cross-disciplinary and systemic by nature. 

In response to these hindrances, AHI with support of a change facilitator systematically built competences of researchers and managers in new research orientations to enhance their ability to apply INRM principles and approaches.. These included exposure to new approaches such as integrated agriculture for research and development (IAR4D) and innovation systems thinking; participatory monitoring and evaluation (PM&E) and integrated natural resources management (INRM). This “paradigm shift” requires changes in researcher attitudes, behaviours and skills, and at some stage, changes in institutional operations, arrangements and values to support the changes in practice.
This change is based on the premise that INRM approach that AHI promoting within the NARS is relatively new and departs from the single-factor and reductionist approaches normally used by more traditional agricultural R&D organizations, individual and institutional capacity and experience in applying them is limited. Promotion and adoption of INRM is therefore seen as a research “evolution”.  It is envisioned that research is not only oriented towards developing new technologies in consultation with farmers but learns to manage a technology development system that incorporates various sources of innovation including that coming from the farmers. Part of managing this was, for example, finding ways to build local and researchers’ capacity to improve the management of research agenda.

The overall objective
The aims of this paper are to highlight key competence development processes that have been piloted within the NARS with AHI facilitation together with a change process consultant. Therefore, the paper retroactively gives an account of the methods used to build competences of NARS stakeholders in new research approaches, while highlighting the institutional innovations needed to sustain the change process to bring desired impacts. This paper shares mechanisms and the associated context that enabled or inhibited the institutionalization of new approaches and competences in national agriculture organizations from the perspective of researchers and managers.   

Literature 
The capacity development processes with the NARS researchers and managers embraced action research.  Action research is a form of inquiry that is participatory, experiential and action oriented that brings together action, and reflection, theory and practice in participation with others (Bradbury and Reason 2002). Most of the research programs in the NARS are fragmented along commodity components with a positivist tradition. Positivist tradition exemplified by the understanding of phenomena by breaking them down into constituent parts and then studying these simple parts in terms of cause and effects (Flood, 2002).  Sellamna (1999) observed that reductionist science is at the heart of the ‘teaching’ model of transfer of technology model and in general, the diffusion of innovation model that has dominated science. To Chambers and Jiggins (1987) this model is traditionally oriented towards products and not towards clients. Conversely, action research is a paradigm that provides innovations in action which offers new understanding of the relationship between ideas and practice (Bradbury and Reason, 2002: Greenwood and Levin, 2007).  

Change processes involve the interplay of the Context, Mechanisms, Outcome (CMO) approach (Pawson and Tilley, 1997).  In this paper, the context in which the NARS operate is fluid and dynamic as demand for visible impacts to communities is on the agenda of donors and governments. The main mechanism to catalyize the change process in the NARS was competence development, while the desired outcomes are new institutional arrangements that enable uptake of new approaches to bring about impacts. Outcomes are of key concern for local actors as well as policy makers.  
New approaches are envisaged to bring impact to target groups. For example, INRM and innovation systems approaches bring synergies among actors in a system. As key concept it is based on the premise that an effective innovation system is one where information flows between actors, allowing for new knowledge to be generated in the context of application (Gibbons et al., 1994, Biggs and Matsaert, 2003). The innovation systems approach in agricultural research and development takes an action and systems perspective (Hall, et al, 2001; Flood, 2002). It tries to overcome the weaknesses of the more reductionist and linear approaches from the conventional scientific paradigm. In response to the need to show impacts and work in non-conventional research within complex environments, National Agricultural Research Systems (NARS) in Africa are compelled to take on the innovation systems approach in their research design. 

Given the changes in the context and shifts in the context of research and development, the call for researchers and managers to have new competences had been echoed as a mechanism to improve the effectiveness of research (Senge, et al, 1999; Patel et al, 2001; Chambers, 2005; Kibwika, 2007). Conventionally, researchers are trained to be “teachers” when they graduate as they are viewed as the experts and custodians of knowledge. Universities and other professional institutions reinforce the teaching paradigm by giving the impression that they are custodians of knowledge which can be dispensed or given -usually by lecture - to a recipient -a student or a farmer - (Pretty and Chambers, 1993; Pretty, 1998). 
Methodology: Getting started on change process 

Engaging institutional leaders: To start with the AHI coordinator and a facilitator
 approached the top management of the two NARS, Ethiopian Institute of Agricultural Research (EIAR) and Department of Research and Development (DRD) Tanzania, to discuss whether it might be desirable to find more out about the value added by participatory research to their research systems. Both Director Generals were (independently) interested in having a better understanding of the key elements of participatory research, how to judge its quality, and whether or not it is a cost effective way to address clients’ needs. Some EIAR and DRD researchers (dominantly biophysical scientists) were appointed by the management to undertake a participatory research assessment exercise. The work was run concurrently but separately in the two countries. The work in Tanzania slackened due to limited funding and change in staff. In 2004, NARO Uganda got involved in a change process to build researchers capacity in IAR4D.  This paper shares the experiences generated in Ethiopia and Uganda hitherto.

Internal workshops: In all the countries, in-country workshops (that involved training on job, field phase to apply what was learned and report back workshops) were held to build consensus on roadmap for the desired changes. In a first workshop, in Ethiopia, researchers and managers designed a field assessment framework of participatory research including the identification of impact areas, values and principles, and designed the assessment process ( Fig. 1).   
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The responses from the field were clustered into areas that  represented ‘different ways of doing research leading to design of performance criteria that together this formed the assessment framework.  

In total 8 cases were chosen according to degree of participatory research used for various types of research for comparative field assessment by the group that was divided into small multi-disciplinary and institutional teams. After the field work was completed a second workshop was held to synthesize the information and to agree upon the challenges, success factors, best practices and constraints which led to the identification of the cornerstones that were logically required to run an effective research system – achieving the impact envisioned. This information as well as the assessment process was shared back to management of NARS. In Uganda, seven zonal research stations were involved in competence development trajectory for IAR4D.  In the in-country workshops, NARS managers and the assessment team each identified implications for their organizations and proposed a way forward to operationalize and further explore INRM in practice.  

The work with NAR researchers and managers used a step-wise methodology that embedded action research to ensure that research activities are linked to actions that bring change. Through periodic reflection sessions on action plans and sharing of field experiences in workshops,  their own institutional barriers and opportunities to institutionalize new paradigms such as participatory approaches were discussed and strategies to sustaining the change processes processed and piloted. 
The process consultant was the main facilitator of the workshops and introduced action –reflection processes congruent to action research (see, EIAR Workshop Reports).  This approach was important in making the workshop participants reflect on their action plans and their alignment to the desired outcomes of making bring about an effective national agriculture research system.  

Field Phase: At the end of each workshop action plan was developed that guided the next steps (based on issues to be addressed Fig 1). While in their respective research stations, researchers would apply the new skills to a broad range of topics; for example, finding ways to influence community management through facilitation and negotiation, towards solving community development issues – facilitating and building local capacity to manage a production - market chain, and towards influencing policy and other institutional aspects that impact on the way local communities are able to manage their environment. These topics and avenues of research would strive to apply the scientific process, but with new, innovative but practical contributions towards African development goals as the end product.

During the field phase, workshop participants were able accumulate experiences, which would then serve as input to subsequent workshops, the managers and researchers informed each other during the country and station level workshops in their respective duty stations on what had been done and agreed in the previous workshops. This was intended to keep all the large number of researchers not participating in the country level workshop on progress and the need to align their work with the on-going change processes.
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Much of the work was carried out in an action-research/action-learning mode, so that activities responded to the needs and interests of stakeholders. In addition, there was a synthesis of the experiences from each learning workshop that was shared with workshop participants and their respective managers. In there recent book, Introduction to Action Research, Greenwood and Levin (2007), refer to a balance of three elements that are key in action research process: action, research and participation. In the end they conclude that unless the three elements are present, the process may be useful, but not action research. 

Results and Discussions
Research station managers committed themselves to bring the impact orientation. What the managers would do differently to enhance impact focus included: facilitating team meetings, monitoring and evaluation performance, critical reflections on what is working well or not, openness to change and piloting new ideas, shifts in mind sets from fear to respecting culture while identifying capacity gaps. The participants also identified competences needed to include; communication, visioning, technical know-how, personal mastery and delegation. Participants summarized the benefits of a coordinated system as being interdependence, information flow, coverage of agro-ecologies, policy lobbying, effective resource utilization that reduces redundancy unnecessary competition and duplication of efforts, joint monitoring and evaluation.
In both Ethiopia and Uganda, researchers and managers noted that a major attitude shift is needed so that more researchers accept and use participatory methods; and that their research system needs to “organizationally” think about how to include how and where to include participatory methods – when should they be used by whom; how does participatory research, INRM and innovation systems approaches relate to more traditional modes that are also needed, and how does this relate in the way things are organized in time and spatially? 

Integration of watershed, INRM and innovation systems approaches: First , there is high-level interest in the integrated watershed management approaches due to the multiplier effects of benefits and potential for reaching out and engaging with a large target group. For example, EIAR has started its own thrust in watershed management and its being taken as a policy for future work. Already, watershed work is being tested in some regions such as Amhara, and Southern parts of Ethiopia. The use of integrated watershed approach is yet to be applied in NARO.  In tandem to the processed changes, EIAR managers are building upon existing integrated, participatory community or watershed-based work especially in Areka and Galessa where AHI has benchmark sites. In both Ethiopia and Uganda, the NARS have set up a number of committees to look into the M&E system to enhance the quality of research services, the variety release system and policy to accelerate the process of decision making and mechanisms needed to facilitate the process, the incentive system to recognize and reward staff who apply innovative approaches beyond the conventional scientific procedures, work with, planning and protocol development to embrace new criteria for assessment of plans before they are funded. 
From commodities to innovation systems: The use of the innovations system approach as a guide to assessing the quality of research work and its linkages with partners and potential for development outcomes has been applied in all the countries. Workshop sessions generated innovation systems diagrams that depicted holistic ways working to address the systemic issues that researchers could not address alone. An example from a zonal research institute in Uganda indicated that the team was working along the lines of the innovation systems and brought on board many non-traditional partners into the research process (Fig 2). This change was in line with the NARO policy of that emphasised on integration, partnerships and team work in research planning and implementation. 
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Figure 2: Partners of the Bulindi team involved in applying the innovation systems concept (adapted from map drawn by Bulindi team, November 2005).
The above illustration shows the way the research team worked with diverse partners. In the discussions, the team members indicated that in trying to follow up on the assignments of the learning workshops, the abstract ideas become real. They have experienced that it is not an easy job to get all the partners on board for joint agenda setting and implementation of action plans.  In practical terms it meant that they had to meet all partners twice or more before the meeting - first, to invite the partners, and then, to follow up on the invitation and pursue their attendance in stakeholder meetings. Similar challenges were noted by research station managers and researchers in Ethiopia as they implemented the innovation systems approach in their work. 
An innovation system can therefore be seen as a network of actors that are directly involved in the creation, diffusion and use of new knowledge and technology, as well as the actors responsible for the coordination and support of these processes.  EIAR has gone along way now in documenting the success stories with technologies innovation where participatory research 
In a workshop context, the facilitator asked the participants how they wanted their research to influence the society. One manager said “ EIAR is not starting from scratch to build competencies, but that staff development is evolving ad new challenges and opportunities emerge.  Now, research outputs need to go beyond a ‘report’ of findings because we have to ensure that food, poverty, degradation issues are really solved as well as responding to the call for development impact. So, we have to pull in innovations and play a stronger role in making the whole system work.” The facilitator asked what they would do differently if the NRM approaches were successfully implemented your organizations so as to create impact? Participants were divided into small working groups and the results workshop participants generated are summarized below ( Table 1). 

Table 1: What would be different if NRM was institutionalized
	Capacity building for all stakeholders

· Capacity building for all INRM stakeholders

· Broader training on research methods

· Create NRM awareness among stakeholders
Build on and integrate farmers knowledge

· Facilitate delivery of scientific knowledge, collection of indigenous knowledge

· Researchers would integrate farmers/indigenous knowledge in development of technologies and methods
· Appreciation for farmers ‘ITK” in research process 

Active farmer involvement in the research process

· Develop methods to increase adaptive, innovative expectations of farmers (FFS, etc.)
· Monitor, analyze and synthesize farmers’ expected outcomes

· Involve farmers and farmers organizations in technology development
· Involve, conduct and work together with farmers in developing NRM technologies
· Participatory problem identification, analysis at farmer and community levels

· Participatory planning and development of interventions
Catalysing policy change

· Resources and poverty mapping for policy makers

· Creation of awareness among policy makers on actions and effects (NRM-oriented)

· Initiate policy recommendations – participatory methods and provide information
· Plays an advocacy role for an integrated approach of research

Demand-driven research

· Researchers would develop research agenda that are demand-driven

· Responsiveness to farmers’ needs

· Participatory validation of a basket of technological options

Facilitate local community organisations

· Strengthen group dynamics and organisational capacity

· Researchers would study, catalyse and promote institutional dynamism and innovations at all levels

· Understand how to resolve conflicts and foster collection action

· Attitude change in service delivery methods
Interdisciplinary team work

· Researchers would develop a multi-disciplinary approach to solving NRM problems

· Multi-disciplinary team work strengthened
	Enterprise development as part of research agenda

· Profitability analysis

· Develop and promote more competitive and profitable technologies

· Research on market processes and development of markets, and how to develop local capacity

Information and decision-support “tools”

· Organize information (synthesis, analysis, packaging) for local users – market, technology, impact)
· Develop decision support tools for farmers, extension agents and policy makers
· Develop methods to help farmers/ communities visualize their landscape issues and scenarios
Linkages and research partnerships catalyzed

· Facilitate linkages and partnerships between R&D and local people

· Strengthen linkages and partnerships for addressing farmer’s needs
· Institutions need operational and budgeting mode to foster joint research
· Researchers would adopt a multi-institutional approach to conducting research (different types of research)
· Researchers would develop better mechanisms for collaboration and partnerships with different stakeholders/ clients

System-based approach is applied
· Joint planning and implementation across disciplines within systems framework

· Methods for systems analysis –modelling and others – for researchers and for farmers

· More systems approach to research

· Use of integrated approaches at all levels

· Take a holistic approach through team work in disciplinary research to ensure the product fits the system
Scale integration in the research agenda

· Researchers appreciate off-site impacts

· Ability to accommodate spatial variability and research


Impediments: Across all the countries, fifty two and thirty seven managers participated in the competence trajectory in Uganda and Ethiopia respectively. The outcomes of competence development trajectory have been distilled to identify opportunities and barriers to institutional innovation. Notable issues are negative attitude and scepticism about benefits of reforms, research set-up and uptake of participatory approaches, lack of incentives for participatory work, internal policies that are not supportive of supportive of participatory work and development of strategies for mitigation of the barriers so that institutional innovations happen. We noted that despite the foregoing outcomes, the competence building increased knowledge and application of participatory approaches among researchers and managers. 

Conclusions

From the foregoing experiences, there is gradual progress towards appreciation of innovative approaches that would bring impact to target groups. However, the challenge now is how to move beyond the pilot initiatives to spread the methods across diverse use groups within organizations. The experiences describe in this paper looked at inward assessment of barriers to change and development of strategies that ensures research activities lead to generation of new knowledge and development outcomes. Many challenges also touch the researchers deeply, both in their belief system and the institutional-scientific culture that they have been raised in. Policymakers and research managers need to be mindful of the great distance between the drawing board where ideas for transformation are conceptualised and the reality of the researchers on their stations and in the farmers’ fields. 
The challenges encountered during the implementation of the competence development trajectory indicated that changing organizations to make them become innovative has a bearing on structure, functions and culture of the organization. Research organizations have functions and objectives that are described their mission statements and strategic plans. These get implemented within the structure of the organizations. In research organisations the structures include arrangements of research activities along commodity domains, themes and semi-autonomous research station that are hierarchically linked to the headquarters. 
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