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Innovation systems: Implications for agricultural policy
and practice

Andy Hall, Lynn Mytelka and Banji Oyeyinka

Introduction
Innovation is essential if farmers and businesses are to survive
and compete successfully in the rapidly evolving environment
associated with the contemporary agricultural sector. There are
several reasons why the current environment is so dynamic:
• agriculture is becoming increasingly interconnected with

regional and domestic markets, competitive pressures are
rising, and consumer demands and standards are changing;

• rapid social change is occurring, including urbanization and
changing food preferences and systems;

• intensification of agriculture is associated with rising pest
and disease problems; and

• environmental degradation is on the increase.
Many poor people rely on agriculture for their liveli-

hoods and a continuous process of innovation is essential if
the goal of poverty alleviation is to be achieved. Although
agricultural research plays a vital role in the complex process of
innovation, there is growing concern that its contribution is
not increasing in line with demand. Routine assessments, such
as analysis of the economic impact of research, provide little
guidance on how to improve performance (Hall et al., 2003).
There are, however, signs that the dynamic and multi-faceted
role of contemporary agricultural science and the need to
address the institutional dimensions of its performance are being
increasingly recognized (see box on page 2). Drawing together
these types of concerns has led to recent attempts to apply the
concept of an innovation system as a framework to help
understand and improve the contribution of research to devel-
opment. This has prompted new thinking on this topic.

The origins of this framework lie in the notion of a
national innovation system (Freeman, 1987; Lundvall, 1992).
This concept emerged because conventional economic mod-
els had limited power to explain innovation, which was viewed
conventionally as a linear process driven by research. The
innovation systems concept sees innovation in a more sys-
temic, interactive and evolutionary way, whereby networks of

Farmers and businesses need to adapt constantly if they are to survive and compete in the rapidly evolving environment
associated with the contemporary agricultural sector. Rethinking agricultural research as part of a dynamic system of
innovation could help to design ways of creating and sustaining conditions that will support the process of adaptation
and innovation. This approach involves developing the working styles and practices of individuals and organizations
and the incentives, support structures and policy environments that encourage innovation. Previous efforts to support
agricultural sector innovation largely targeted agricultural policy and research organizations. The systems approach
recognizes that innovation takes place through the interaction of a broader set of organizations and activities. These
patterns of interaction and working styles and practices – or institutions as they are referred to by social scientists –
need to adapt continuously if they are to meet the changing demands of the evolving agricultural sector. Institutional
learning is central to this process and will ensure research organizations remain relevant and continue to introduce
innovations that impact positively on the livelihoods of the poor.

organizations, together with the institutions and policies that
affect their innovative behaviour and performance, bring new
products and processes into economic and social use (Freeman,
1987; Lundvall, 1992). The concept is now being used as a frame-
work to understand and strengthen innovation at national,
regional and sectoral levels (OECD, 1997; Mytelka, 2000),
including agriculture (Hall et al., 2001).

Key insights from the innovation systems
concept
Focus on innovation
In contrast to most economic frameworks, which focus on
production (output), the new framework focuses on innovation
processes. Innovation is often confused with research and meas-
ured in terms of scientific or technical outputs. However, the
innovation systems framework stresses that innovation is neither
research nor science and technology, but rather the application
of knowledge (of all types) to achieve desired social and/or eco-
nomic outcomes. This knowledge may be acquired through learn-
ing, research or experience, but it cannot be considered as an
innovation until it is applied. Agricultural research organizations
with technologies that are ‘on the shelf’, please take note! The
processes of learning and acquiring knowledge are interactive,
often requiring extensive links between different sources of
knowledge.

The role of institutions
Institutional settings play a central role in shaping the processes
that are critical to innovation: interaction, learning and sharing
knowledge. The innovation systems framework distinguishes
institutions from organizations. Organizations are bodies such
as enterprises, research institutes, farmer cooperatives and gov-
ernmental or non-governmental organizations (NGOs), whilst
institutions are the sets of common habits, routines, practices,
rules or laws that regulate the relationships and interactions
between individuals and groups (Edquist, 1997).
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Policies also influence the way people behave. An environment
that supports or encourages innovation is not the outcome of a single
policy but relies on a set of policies that work together to shape innova-
tive behaviour. Furthermore, habits and practices interact with polices,
so when designing effective policies, the habits and practices of the
people affected need to be taken into account (Mytelka, 2000). For ex-
ample, the introduction of a more participatory approach to research is
often ineffective unless scientists change their habits and working
practices.

Stakeholder involvement and demands
The framework stresses the importance of including stakeholders and
making organizations and policies sensitive to stakeholder agendas and
demands. Demand shapes the focus and direction of innovation. It is
not articulated simply by the market, but includes non-market drivers,
such as collaborative relationships between the users and producers of
knowledge. Demand for certain kinds of innovation can also be stimu-
lated by policy, for instance by providing incentives to adopt a certain
technology or management practice. This can be especially important
when key stakeholders are poor and have limited social and economic
power or when the negative environmental impact of development needs
to be addressed.

The dynamic nature of innovation systems
The habits and practices that are critical to innovation are learned be-
haviours that may change gradually or suddenly. They are often enshrined
in institutional innovations, such as farmer field schools or participatory
plant breeding, that emerge through scientists’ experimentation and learn-
ing. Such new approaches to research and development often need new
partners in addition to new ways of working.

Changing to cope with change
One of the characteristics of successful innovation systems is that their
component organizations tend to create new partnerships and alliances
when facing external shocks. Examples of external shocks include new
pest problems that require collaboration between a different set of scien-
tific disciplines; new technologies, such as biotechnology, that need part-
nerships between the public and private sectors; or new trade rules and
competitive pressures in international markets that force a change in re-
lationships between local companies and research organizations. It is
not possible to determine the kinds of networks, links and partnerships
that will be needed in the future, as the nature of future shocks is, by
definition, unknown. Dealing with future shocks could be made easier if
organizations had both the flexibility and the types of networks needed
for rapid formation of new patterns of partnership dictated by new or
changing circumstances.

Implications for policy and practice
Institutions and policies matter
Planners and researchers need to pay much greater attention to policies
and institutions, recognizing their dynamic interactions and the need to
include them as critical variables in analyses. This involves thinking more
broadly about the range of polices relating to innovation and how differ-
ent policy domains can be coordinated. It is no longer sufficient to focus
on research policy alone as the driver of innovation; instead, policy has
to address the incentives, triggers and support structures needed to stimu-
late and sustain creativity. It is also important to recognize that policy
imperatives, such as the need to reduce poverty, will only be met if habits,

practices and institutions are in place to pursue such goals, probably at
the expense of other competing agendas.

Importance of relationships
The composite, multi-faceted knowledge needed for sustainable, equita-
ble development cannot be generated by single organizations working
alone, nor can market mechanisms alone deliver the goods and services
needed by the poor. The logical response is to create new relationships
through linking, networking and building consortia. It is therefore essen-
tial that all agricultural research organizations should have sufficient skills
and incentives to pursue this strategy. A further implication is that research
organizations need to expand their role beyond that of research to one
of broker, bridge and catalyst within the wider innovation system.

Development of flexible adaptive systems
The capacity to innovate can no longer be thought of in terms of the
creation of human and physical scientific and technological resources
alone. Instead, it must be thought of in terms of the policies and prac-

Signs of change

Some of the more obvious changes in our thinking about agricultural
innovation:
• The growing realization that the old national agricultural research

system model is obsolete as an organizational focus for capacity
development, and that while financial resources have declined, many
of the constraints faced by research systems are institutional in nature
(Byerlee and Alex, 1998).

• Acknowledgement of the need for a greater role for the private sector
in agricultural research, and of the challenges of building public–
private partnerships to achieve this (Spielman and von Grebmer,
2004).

• A recognition that civil society organizations and other non-research
organizations (including farmer groups) are valuable sources of tech-
nical and institutional innovation (Biggs, 1990).

• Changing paradigms in development practice, whereby participation,
diversity and reflection are becoming the expected modes of profes-
sional behaviour (Chambers, 1983).

• The broadening of the policy agenda of agricultural research to in-
clude poverty reduction and environmental sustainability (Hall et
al., 2000).

• Concerns about the impact of agricultural research and conventional
economic impact assessment as a way of capturing impact and the
recognition that institutional learning could be an important tool for
improving performance (Watts et al., 2003).

• Greater awareness of the opportunities presented by rapid technol-
ogy development and how this is reconfiguring disciplinary group-
ings (Hall et al., 2004).

• Greater awareness of a rapidly evolving development scenario char-
acterized by changing relationships between agriculture and the poor,
industrialization of the food chain, rapid urbanization and increas-
ing competitive pressure in global agricultural commodity markets
(Ashley and Maxwell, 2001).
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tices that promote learning and innovation in networks of organizations.
While agricultural research organizations will remain important players,
they are not sufficient on their own. Furthermore, policies and practices
must be put in place to promote the flexibility and adaptability of inno-
vation systems.

Building the social capital of agricultural innovation systems
 Pursuing a partnership-based approach to promoting innovation requires
working practices and institutions that encourage individuals and
organizations to form relationships of trust and cooperation in pursuit
of a common purpose – in other words, social capital. This can be
achieved by designing policies and programs that intensify the level of
interaction between important stakeholder groups. This is not to sug-
gest that everybody should be partners with everybody else in a mecha-
nistic way. The main objective is to build trust and confidence, so when
a new situation prompts a change in groupings or alignments of part-
ners, the barriers to partnership are lowered and responses are rapid.

Learning-orientated monitoring and evaluation
Assessing the economic impact of investment in research can make only
a limited contribution to developing better ways of achieving such goals

as reducing poverty. Instead, a continuous process of institutional learn-
ing and change is needed. In this process, scientists and their partners
will need to reflect continuously on the reasons for both success and
failure – especially the latter, since learning from failure is the key to
doing better next time. Practices, institutions and incentives will need to
be adapted to encourage research organizations to learn in this way.
These practices might be purposeful reflective exercises, ranging from
workshops to staff appraisal procedures. More important, perhaps, is
the development of an organizational culture that legitimizes and en-
courages this type of reflective activity.

Conclusion
Table 1 summarizes the differences and similarities between an agricul-
tural research system and an agricultural innovation system. The aim
here is not to downplay the importance of research systems, but to high-
light the essential characteristics of an agricultural innovation system
and to draw attention to the need for institutional change if agricultural
research organizations are to contribute more effectively to innovation.

A final word of caution. The agricultural innovation system should
not take an administrative and bureaucratic form – although there are
implications for existing bureaucracies. The intention here is not to sug-

Institutional features Agricultural research systems Agricultural innovation systems

Guiding agenda Scientific Sustainable and equitable development

Role of actors Researchers only Multiple and evolving

Relationships involved Narrow, hierarchical Diverse, interactive

Partners Scientists in agricultural research Evolving coalitions of interest
organizations and other public Various combinations of scientists, entrepreneurs, farmers
agencies such as universities and development workers from public and private sectors

Policy focus Narrow, related to agricultural Broad, also inclusive of trade, rural development, industry,
research and agriculture and food policy environment, education
Disconnected from other policy domains Integration and coordination between many policy

domains

Policy process Disconnected from stakeholders and Integrated with stakeholders and knowledge and sensitive
knowledge to differing agendas

Knowledge produced Codified All forms of codified and tacit knowledge: scientific,
Technical/scientific technical, organizational, institutional, marketing

and managerial

Indicators of performance Short-term: scientific publications, Short-term: institutional development and change/new
technologies and patents behaviours, habits and practices/links
Long-term: patterns of technology Long-term: social and economic transformation
adoption

Responsibility for Other agencies dedicated to extension All partners
achieving impact and technology promotion

Capacity development Trained scientists and research Training and infrastructure development related to a
infrastructure range of research and economic activities and people

Policies, practices and institutions that encourage
knowledge flows, learning and innovation among all
participants

Table 1. Comparison of agricultural research systems and agricultural innovation systems in developing
countries

Note: This table polarizes the differences been these two paradigms and has been exaggerated for illustrative purposes.
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gest that a national agricultural innovation organization or council should
be established – although coordination (probably by public bodies) is
clearly an element of the capacity of a sector or country to innovate. The
innovation system should be viewed as a policy tool, i.e. a way to organ-
ize policymakers’ thinking about how innovation can be nurtured and
how appropriate capacities can be built.

References
Ashley, C. and Maxwell, S. 2001. Rethinking rural development. Devel-

opment Policy Review 19(4): 395–425.
Biggs, S.D. 1990. A multiple sources of innovation model of agricultural

research and technology promotion. World Development 18(11):
1481–1499.

Byerlee, D. and Alex, G.E. 1998. Strengthening National Agricultural
Research Systems: Policy Issues and Good Practice. Washing-
ton DC, USA: World Bank.

Chambers, R. 1983. Rural Development: Putting the Last First. London,
UK: Longman Scientific.

Edquist, C. (ed.) 1997. Systems of Innovation Approaches: Technolo-
gies, Institutions and Organizations. London, UK: Pinter, Casell
Academic.

Freeman, C. 1987. Technology and Economic Performance: Lessons from
Japan. London, UK: Pinter.

Hall, A.J., Sulaiman, R.V., Clark, N.G., Sivamohan, M.V.K. and Yoganand,
B. 2000. New agendas for agricultural research in developing
countries: policy analysis and institutional implications. Knowl-
edge, Technology and Policy 13(1): 73–91.

Hall, A.J., Sivamohan, M.V.K., Clark, N.G., Taylor, S. and Bockett, G.
2001. Why research partnerships really matter: innovation theory,
institutional arrangements and implications for developing new
technology for the poor. World Development 29(5): 783–797.

Hall, A.J., Sulaiman, R.V., Clark, N.G. and Yoganand, B. 2003. From
measuring impact to learning institutional lessons: An innova-
tion systems perspective on improving the management of
international agricultural research. Agricultural Systems 78:
213–241.

Hall, A.J., Yoganand, B., Sulaiman, R.V., Raina, R., Prasad, S., Niak, G.
and Clark N.G. (eds.) 2004. Innovations in Innovation: Reflec-
tions on Partnership and Learning. Patancheru, India: Interna-

tional Crops Research Institute for the Semi-Arid Tropics
(ICRISAT) and New Delhi, India: National Centre for Agricul-
tural Economics and Policy Research (NCAP).

Lundvall, B.A. (ed.) 1992. National Systems of Innovation and Interac-
tive Learning. London, UK: Pinter.

Mytelka, L.K. 2000. Local systems of innovation in a globalized world
economy. Industry and Innovation 77(1): 15–32.

OECD. 1997. National Innovation Systems. Paris, France: Organization
for Economic Co-operation and Development (OECD).

Spielman, D.J. and von Grebmer, K. 2004. Public–Private Partnerships in
Agricultural Research: an analysis of challenges facing industry
and the Consultative Group on International Agricultural Re-
search. Environment and Production Technology Division Dis-
cussion Paper No. 113. Washington, DC: International Food
Policy Research Institute.

Watts, J., Mackay, R., Horton, D., Hall, A., Douthwaite, B., Chambers,
R. and Acosta, A. 2003. Institutional Learning and Change: An
Introduction. ISNAR Discussion Paper no. 03–10. The Hague,
The Netherlands: International Service for National Agricultural
Research.

About the authors
Dr Andy Hall (andyhallmails@yahoo.com) is a Researcher, Professor Lynn
Mytelka is Senior Research Fellow and Professor Banji Oyeyinka is Senior
Researcher at the United Nations University Institute for New Tech-
nologies in The Netherlands.

Available Briefs
1. The ILAC Initiative
2. Innovation systems
3. Learning-oriented evaluation
4. Collaborative agreements
5. Innovation histories
6. Appreciative inquiry
7. Outcome mapping
8. Learning alliances
9. The Sub-Saharan Africa Challenge Program
10. Making the most of meetings
11. Human resources management

The Institutional Learning and Change
(ILAC) Initiative is hosted by IPGRI, a
member of the Consultative Group on

International Agricultural Research
www.cgiar-ilac.org

The Institutional Learning and Change (ILAC) Initiative seeks to improve the relevance and effective-
ness of agricultural research programs in contributing to sustainable poverty reduction. Hosted by the
International Plant Genetic Resources Institute (IPGRI), the ILAC Initiative is supported by The Rockefeller
Foundation, The Ministry of Foreign Affairs of the Netherlands and The Federal Ministry for Economic
Cooperation and Development of Germany, and works with research centres and programs affiliated
with the Consultative Group on International Agricultural Research (CGIAR). ILAC Briefs are issued to
stimulate dialogue and disseminate ideas and experiences that researchers and managers can put to
use in strengthening organizational learning and performance improvement in their own work. An
ILAC Brief may introduce a concept, approach or tool; it may summarize results of a study; or it may
highlight results of a recent event.


