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SUSTAINABLE DEVELOPMENT OF RURAL LIVELIHOOD SYSTEMS 
 
 More and more it is recognized that sustainable development, including conservation of our natural 
resources, depends on the adaptability of alternative courses of action to very diverse biophysical and 
socioeconomic situations.  More than half of the world’s current 6 billion people are resource-poor, rural inhabitants 
whose livelihoods depend to a large degree on the direct use of the natural resources with which they are in close 
contact.  Their numbers continue to increase (Dixon et al.) at the same time they are becoming subjected to the 
impacts of outside forces, not the least of which is economic integration and globalization. 
 
 Micro adaptability to localized situations helps to maintain the magnificent diversity still present on this 
planet, but to achieve it is a challenge in the face of the industrial advantage of broadly adaptable alternatives that 
can be mass produced and commercialized on a massive scale.  Commercialization has become an integral aspect of 
subsistence in rural livelihoods even in the most isolated parts of the world, but these livelihood systems still 
maintain most of their diversity. 
 

The challenge is to help develop and improve the livelihood strategies of the rural poor while at the 
same time maintaining their diversity and conserving the natural resource base upon which they, and 
all of us, depend. 

 
 Globally, the most influential drivers of “development” are the donor and implementation agencies of the 
industrialized countries (such as USAID, GTZ, FINNIDA etc.); the multinational development programs such as the 
World Bank, the UN/FAO and UNDP; and the increasingly important Non-Governmental Organizations.  These 
entities, and mainly the first two groups, necessarily are influenced by aggregated statistical data that mask the micro 
diversity at local levels.  An unfortunate consequence is the ignorance of local situations by the people who make 
far-reaching decisions that will have highly differential, but unknown impacts on these diverse rural livelihood 
systems.  Often the most important products of and constraints on these livelihood systems are not even included in 
the aggregated data upon which the decisions are based.  Economists in the donor organizations and different 
government levels, few of whom have ever been in a resource-poor rural household, make more complex and 
sophisticated models to help them explain what went wrong when the responses in the countryside were not what 
were expected from previous models.  But the main problem is that the data do not reflect, and the economists do 
not understand what is going on at the individual rural household livelihood level. 
 

Understanding the system is important for identifying problems. 
It is even more important for shaping solutions. 

              Michael Collinson 
 
 Michael Collinson is one of the persons in widely scattered parts of the world who were developing 
methodologies for helping shape and adapt solutions to rural livelihood problems in the late 1960s and early 1970s.  
These activities, taking place in Africa, Asia, and Latin America, were in response to the emerging realization that 
the majority of small farmers in the world were not benefiting from the Green Revolution technology that had been 
heralded in the early 1960s as the scale-neutral approach to modernizing agriculture in the Third World.  These 
methodologies have come to be called Farming Systems Research-Extension (FSRE).  An excellent history of the 
development of FSRE is found in Collinson (2000). 
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 WHAT IS "FARMING SYSTEMS RESEARCH-EXTENSION" OR FSRE? 
 
 
 FSRE is a multi-disciplinary, participatory methodology for technology development that merges research 
and extension efforts.  It is often called by other names such as on-farm adaptive research with a farming systems 
perspective.  FSRE is a means of integrating farmers with researchers and extensionists, or with less official NGO 
personnel, in a systematic procedure for identifying and solving problems associated with attempts to achieve 
diversified and sustainable agricultural development. Multidisciplinary FSRE teams, comprised of research, 
extension and other personnel, work with farmers to identify problems and constraints and then create, adapt and test 
alternative solutions.  Solutions are matched to specifically characterized, yet diverse biophysical environments and 
socioeconomic conditions of farm households and their fields called Recommendation Domains.  FSRE is a flexible 
methodology as useful in industrialized countries as in developing countries and is increasingly being used in the 
broader sphere of conservation and sustainable development. 
 
 FSRE field teams identify problems and constraints of farmers in Research Domains through rapid survey 
techniques designed specifically for this purpose.  Farmers participate in a search for and testing of options and as 
much work as possible is carried out on farms rather than on experiment stations.  This is necessary to subject 
technologies being tested to the diverse biophysical and socioeconomic conditions of these farmers rather than just 
to the highly controlled experimental conditions imposed on stations (see Hildebrand and Russell, Chapter 1).  
Because of continued farmer participation, and because research and extension activities are combined rather than 
separated, communication problems are reduced and the lag from problem identification to technology adoption is 
minimized.  In this way, FSRE is a complement to community adaptation, learning and diffusion, which historically 
has been important in agricultural technology innovation and change (See Bastidas 2001 p. 19) for a schematic 
representation of this methodology). 
 
 Most people in society have become concerned about maintaining the sustainability of agriculture.  This 
concern was fomented by the rapidly increasing consumption of non-renewable natural resources, combined with a 
deteriorating environment where air, ground and surface water, and our natural ecosystems are being contaminated 
or disappearing.  A movement toward a more diversified and sustainable agriculture will necessarily require a shift 
of agriculture away from vast, artificially created and relatively homogenous farming systems based on the heavy 
use of fossil fuels and chemicals to dominate natural biophysical environments and to farming systems more in tune 
with naturally existing, but quite varied natural environments and ecosystems.  Farming systems research and 
extension evolved in situations where it was necessary to work with the natural variability of existing ecosystems 
and the different farming systems that farmers developed to survive and hopefully prosper while minimizing the use 
of off-farm resources.  Therefore, FSRE is a valuable procedure for helping in the search for a more sustainable 
agriculture worldwide. 
 
 Recently there has been a renewed interest in farmer-participatory, on-farm research in North America.  A 
number of Non-Governmental Organizations have been created to foment this kind of activity and the USDA, the 
W.K. Kellogg Foundation and others have been providing support.  Many Land Grant universities now have, or are 
initiating programs to provide support for farmer-initiated and directed research.  Much of the methodology in these 
initiatives flows from that generated by the FSRE practitioners who have been involved with it over the past 25 or 
more years in developing countries. 
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  AEE 5232: FARMING SYSTEMS RESEARCH AND EXTENSION METHODS 
 
Course Objective 
 
 Combine professionals from biological, social, physical and economic backgrounds into smoothly 
functioning multidisciplinary teams capable of using limited time and other resources in a systematic, farmer-
participatory approach to identifying and solving rural family livelihood problems and disseminating relevant 
information to improve the overall welfare of these families while maintaining the diversity and sustainability of 
their systems. 
 
Course Goals 
 
 1.  Understand the FSRE approach to solving rural livelihood problems.  This process includes participatory 
problem diagnosis procedures, stakeholder identification, and the generation, adaptation, validation and diffusion of 
solutions specific to scale, problem, gender, criteria and location.  More broadly, these solutions must also take into 
account the impact of those global phenomena that more and more affect these livelihoods. 
 
 2.  Understand and be able to use the biophysical, economic and social science methods required for persons 
from different disciplines and backgrounds to work together, and with farmers and other stakeholders, in joint 
problem identification and solution efforts under conditions of urgency and usually with limited institutional 
resources. 
 
 
Course Grading (In percent of total) 
 
Individual participation in teams (graded by self and fellow team members) 
 Sondeo      15 
 On-farm trial      15 
 
Team reports (graded by professor) 
 Sondeo (written and oral)    15    (Due February 19) 
 On-farm trial (written)    15    (Due April 2) 
 
Peer review of term papers (graded by students)  10     (Monday April 7) 
 (5% for each of two papers reviewed) 
 
Term paper (written) graded by professor   15    (Due April 21) 
 (10% off per day for late papers) 
Term paper presentation (graded by professor)  15 



 4
Texts 
 
Hildebrand, P.E. (ed). 1986.  Perspectives in farming systems research and extension methods.  Lynne Rienner 
Publishers, Inc., Boulder, Colorado. 
 
Hildebrand, P.E. and J.T. Russell. 1996.  Adaptability analysis: A method for the design, analysis and interpretation 
of on-farm research-extension.  Iowa State University Press, Ames, Iowa. 
 
Chambers, R.  1997.  Whose reality counts?  Intermediate Technology Publications, London. 
 
 
 
Term Paper  
 
 A professional quality term paper will be written during the semester and presented in class beginning 
Monday, April 12.  Papers may be presented orally or as a poster, but the professor must approve the method of 
presentation in advance.  Written papers should be limited to 15 double-spaced pages.  Figures and bibliography can 
be additional.  Professional quality oral presentations will be 15 minutes in length to be followed by a discussion.  
Poster presentations will be on display up to 30 minutes.  The papers will be on topics of current interest in Farming 
Systems Research-Extension.  An abstract should be prepared and distributed prior to the presentation. 
 
 Term papers may be part of a paper the student anticipates publishing, or part of a thesis or dissertation.  
Each term paper will be read, edited and commented on (suggestions and/or corrections) by two other persons in the 
course on Monday, April 5. For those who are not native speakers of English, at least one of the reviewers will be a 
native English speaker.   Names of those who reviewed the report should be listed in a footnote.  The author will 
grade the quality of each review.  If the finished paper requires extensive editing by the professor, the grades of 
the author and the reviewers will be affected.  Use a standard professional journal format for your discipline so 
that the paper is in a form ready for submission. 
 
 Students will be expected to review current farming systems literature (see list of References, recent 
Farming Systems Symposia Proceedings, the Journal for Farming Systems Research-Extension, Agricultural 
Systems, etc. as a point of departure).  Note:  the topic must be approved by Monday, January 26.  Other due 
dates:  Outline of paper: Wednesday, 3/1; Finished term paper due Monday April 19.  See course calendar for all 
deadlines. 
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COURSE OUTLINE 
Jan 7 
 
I.  Introduction to course and course requirements 
 
II.  Introduction to Farming Systems Research and Extension 
 
 C Origin of the term "farming systems research" as applied to technology development for 
small-scale, limited resource farmers in the Third World (1965 - 1980). 
 C Formalizing "Farming Systems" -- FSR, FSR&D, FSRE – and confusing the issue (1975 - 

1990). 
 C FSRE and sustainable agriculture (1985 - 2000). 
 C FSRE and natural resource management (1995- ) 
 C FSRE:  Farmer participatory systems methodology for sustainable agriculture. 
    Philosophy of on-farm research (OFR) 
    Concept of research, recommendation and diffusion domains 
    Extension strengths in FSRE 
 
Required reading: (See the bibliography for complete references.)  Note:  Suggested and background 
readings will serve as a guide to extended reading for the term papers. 
 

Perspectives, Preface, Chap. 1. 
 
Suggested:  Poats et al., 1986, pp 1-45; Hildebrand, 1988; Hildebrand, 1990b; Hildebrand, 1992a; 
Hildebrand 2002a; Hildebrand 2002b; Byrnes, 1988; Chapman et al., 1988; EcoGen PRA series; Francis 
and Hildebrand, 1988; FSSP Newsletter Vol. 2, No. 1, 1984 (pp 4-5); Norman et al., 1994. 
 
Teams:  Formation:  (Students turn in biographical information) 
 
Background:  Andrew and Hildebrand, 1993 (Chapters 1-4); Byerlee, et al., 1982; Byerlee, 1987; 
Bunting, 1979; Francis and Hildebrand, 1989; Gilbert, et al.  1980 (pp 1-20); Hildebrand, 1982; 
Hildebrand, 1990a; Jones and Wallace, 1986 (Forward, Chapters 1 and 2); Norman, 1980 (1-10, 20-23); 
Norman, 1982; Norman and Collinson, 1985; Poats, et al., 1986; Schultz, 1964 (Chapters 2 and 9); 
Shaner et al., 1982 (Chapters 2, 3); Stevens, 1977 (Chapters 1 and 9); Vallaeys et al., 1987; Whyte, 1977; 
Whyte and Boynton, 1983 (Chapters 1-3, 12, 13); Zandstra, et al., 1979 (Chapter 1); Collinson , 2000. 
 
Jan 12 
 
III.    The small-scale family farm livelihood system 
 
  Society as a system 
  Hierarchical agricultural systems 
  Defining livelihood systems and farming systems 
  Household, livestock, crop and market subsystems 
  Disaggregating the household by gender and age 
   
Required:  Perspectives, Ch. 2. 
 
Suggested: Wilk, 1989 (Ch. 12); Feldstein and Poats, 1989 (pp 16-35). 
  Models from previous classes (12.055) 
 
 
Background:  Behnke and Kerven, 1983; Collinson, 1983 (Chapter 2-5); Harmston, 1983; Hayami, 1978 
(Chapter 7); Hayami et al., 1987; Low, 1986 (Particularly Chaps. 13 - 14); Moock, 1986 (Forward, 
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Introduction, Chapter 1); Olayide, 1987; Poats et al. 1987; Poats, 1988; Poats and Feldstein, 1988; 
Ruthenberg, 1980 (Chapter 1); Turner and Brush. 1987 (Chapter 2); Whyte and Boynton, 1983 (Chapters 
10, 11); Wilk, R. R.  1989. 
 
 
Jan 14-Feb 16 
 
IV. Rapid, Participatory Appraisal 
 
 In-depth versus rapid survey methods 
 Combining disciplines in rapid appraisal: 
   the Sondeo approach 
   Critical observation 
   Interviewing techniques 
   Processing and sharing information 
   Selection of target system(s) 
     Socioeconomic characterization(s) 
     Biophysical characterization(s) 
     Modeling the system(s) 
     Disaggregated activities calendar(s) 
 Problem formulation and specification within systems 
  Definition of problems 
  Symptoms versus causes of problems 
  Constraints to problem solution 
  Problem prioritization 
 
 Teams: *** Field trips: Sat. Jan. 17, Mon. Jan 19 (optional), Sat. Jan 31, and Sat. Feb 7 *** 
 
  Conduct transect and sondeo, and prepare sondeo report. 
 
   (Sondeo reports due Monday 2/16) 
 
Required reading: Perspectives: Chaps 4 and 5; Tripp and Woolley, 1989; Lightfoot et al., 1989;  
Chambers, 1997 
 
Background:  Andrew and Hildebrand, Chapter 3; Cernea, 1985 (Chapter 13 by Robert Chambers); 
Chambers, 1983; Chambers, nd; CIMMYT, 1980 (Chapters 6-9); Dahlan et al., 1986; de Zeeuw and van 
Veldhuizen, 1992; Franzel, 1984; Gladwin, 1979; International Rice Research Institute (IRRI), Kumar, 
1993; 1982; Lightfoot et al., 1991a and 1991b; Mascarenhas, nd.; Mutsaers et al. 1986 (Chapters 3, 4); 
Okali et al.  1994; Schmidt, 1984 (pp 17-29); Schultz, 1964 (Chapters 3, 8); Shaner et al., 1982 (Chapter 
5); Sharp, 1952; Spicer, 1952 (Forward and Introduction); Spradley, 1979; Stevens, 1977 (Chapters 6-8); 
Werge, 1978; Whyte, 1991; Wotowiec et al. 1987.  
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Feb. 18-Mar 31 
 
V.    Analysis and Design of On-Farm Research  
 
Teams Teams will plant and care for a field trial that will simulate multi-environmental, on-farm 

trials.  Each team will be considered a farm family at each of four "villages."  Thus the 
number of farms will be four times the number of teams.  The teams will take measurements 
on their own farms.  Analysis will be based on the pooled data from all farms.  Each team 
will analyze and interpret data and write a report on the results from the combined data.  The 
reports will include a problem statement, hypotheses and objectives. 

 
  *** Reports are due Wednesday Mar. 31 *** 
 
Topics 
 Introduction to Adaptability Analysis 
 Sources of data 
 Single location vs. multi-location research 
 Sources of variation 
 Location of trials 
 Management of the trials 
  Researcher managed 
  Farmer managed 
 Site characterization 
  Socioeconomic 
  Biophysical 
 Locations versus replications 
 Adaptability analysis 
 Risk assessment 
 Implications for: 
  designing on-farm research 
  crop-livestock interactions 
  livestock on-farm trials 
  agroforestry trials 
  extension functions 
  extension messages 
  institutional organization 
 
Required reading: Perspectives, Chaps. 6-7; Hildebrand and Russell, 1996, especially Chapters 1, 2 and 
7 but also look over other chapters. 
 
Suggested:  Andrew and Hildebrand, 1993 (Ch. 6); Hildebrand, 1992b; Moock and Rhoades, 1992; 
Stroup, et al., 1991; Stroup, 1992. 
 
Background:  Andrew and Hildebrand, 1993 (Chapters 7-10); Bradley et al., 1988; Cornell and Berger, 
1987;  FSSP, 1985; Moock and Rhoades, 1992; Mutsaers et al. 1986 (Chapter 5); Rzewnicki et al., 1988; 
Schultz, 1964 (Chapter 11); Shaner et al., 1982 (Chapter 7); Stucker and Hicks, 1992; Tripp, 1991. 
 
VI Term papers 
 
 Apr 5  Peer review 
 
  Apr 12-19 Presentations 
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