	CASE STUDY:  The Zig-zag Methodology for Participatory Research and Extension in Nicaragua and Central America
  


The Zig-Zag methodology for participatory research and extension was developed by a NORAD-funded program of the the Tropical Agricultural Research and Higher Education Center (CATIE).  The program is based in Nicaragua and is called CATIE-IPM/A
F.  CATIE-MIP/AF has responded to a situation of fragmentation of the research and extension system in Nicaragua (and elsewhere in Central America), where responsibility for attending to the smallholder sector has become divided among a multitude of institutions. 

CATIE-MIP/AF engages multiple institutions in joint planning of activities and public monitoring of results.  An annual work plan for the collaborative participatory research and extension program is developed based on feedback from farm households (from diagnostic activities and previous participatory training cycles) and the interests of institutional stakeholders.  The institutional environment spans government organizations, public universities, national and local farmers organisations, non-governmental organizations and private techical assistance enterprises.  Planning is organised on a regional basis, with 5 regional groups now active in Nicaragua and three in other Central American countries (one in Honduras, another operating the tri-national Trifinio region of Guatemala, El Salvador and Honduras, and a third in Costa Rica).  The Program is targeted to smallholders engaged and to the major smallholder cropping systems in Nicaragua; coffee, basic grains (maize and beans), and vegetables.  

The multi-institutional planning process is carried out with several levels of actors, with institutions and levels linked as illustrated in Figure 1.  Trainers (specialists from universities and research organizations) and farm households are linked through a mechanism or methodology known as the “Zig-zag.” CATIE’s role in the Zig-zag is as facilitator, convenor and catalyst, and also though the development of content for participatory training.  Figure 2 shows how trainers, extensionists, and farm households interact through the “Zig-zag” and how planning and training and participatory research activities are organized to mirror the developmental stage of the crop.  

Participants at all levels plan their activities within the framework of a small project with objectives that can be monitored and evaluated. These small projects are funded by CATIE and executed by counterpart organisations. They not awarded on a competitive basis, but rather designed to create opportunities for counterpart organisations to judge the merits of participatory learning approaches by applying them themselves.   Farmer experimentation with technical options is integrated within the training activities of each small project during a crop cycle.  The Program actively encourages the participation of the whole farm family and the collection of gender-disaggregated data.  The technical content of the training is designed to develop decision-making capacity based on ecological reasoning, integrating concepts related to diversification, soil, pest, disease, water and shade management concepts and practices.  Typically the budget for a small project is on the order of $700.

CATIE-MIP/AF staff collaborate with specialists, CATIE-HQ staff and CATIE technical offices in the region to develop support mterials for training, and to carry out strategic regional research based on feedback from the Zig-zag process.   

Figure  AUTONUM   Linkages among different actors in the CATIE-MIP/AF Program to connect decision-makers, specialists (researchers), trainers, extension workers and farm households.
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	Groups of farm households learning and experimenting by crop stage


	Extension workers in training to improve their capacity to work with farm households learning and experimenting by crop stage 
	Regional multi-institutional groups planning, coordinating and evaluating IPM-AF activities 
	National groups of specialists organised by crops or themes developing improved methods and contents for learning by crop stage 
	National and local decision-makers evaluating impacts of IPM-AF activities and proposing new projects



Figure  AUTONUM   The Zig-zag methodology developed by CATIE-MIP/AF.  The trainers are specialists from research organisations and universities.  The extensionists are from GOs, NGOs, farmer organisations and private technical assistance enterprises.

Decision-makers, specialists, extensionists and farmer groups in Nicaragua and the regional pilot areas acclaim the effectiveness of the zig-zag methodology and of the multi-institutional platform that has been created.  The platform is highly valued as effective communication and coordination mechanism.  Before the project, coordination and cooperation among institutions and with farmer groups were on a bilateral basis, at best.   

A good start has been made on intitutionalising program experience in CATIE and the reorganisation and reorientation that CATIE’s new management has been catalysing is providing a favourable environment for further institutionalisation to take place.  CATIE’s new structure places each regional project within a department (Agroforestry, Ecological Agriculture, Forestry, Environment and Rural Development), rather than in the office responsible for outreach (for further details see section Error! Reference source not found.).

In terms of research outputs the direct impact has been in four areas.  

1. Important ecological knowledge has been generated through related to:

· Relationships between disease incidence and shade levels of coffee

· Mechanical and biological methods for managing coffee berry borer and various pests of vegetables pests respectively

· Effect of altitude on coffee quality

· Role of rural women in food production

2. Participatory research has led to new methods for working with coffee farmers on design of coffee agroforestry systems, analysis of soil fertility and fertilization needs, relationships between disease incidence in coffee and shade levels and tecniques for organic production of vegetables.

3. Research projects have been used as a forum to train students.  Six BS thesis students have participated in small projects in Nicaragua.  The Master’s courses in CATIE-HQ have used the drawn on program participatory research experiences to expose students to methods for working with farmers, and two students have conducted their thesis research on this.  

4. A further area of impact has been in the content of training courses and materials for the training of extensionists and farmers.  Farmer training sessions on coffee shade management and coffee agroforestry system design have been incorporated in to the training curriculum for extensionists.  Two training modules on natural control of pests have been incorporated in the training curriculum of extensionists working in basic grains.  

Areas of farm-level impact of the integrated training and participatory research include: 

· Reductions in pesticide use

· Less pest/disease damage

· Increased agroecological diversity

· Better use and conservation of natural resources (soil, water, shade)

· Reduction of risk through diversification

The program includes several elements that are directly related to improveing the well-being of farm households.  The program stresses diversification though incorporation of trees and new crop species into the farm.  Diversification reduces the risks of associated with crop failure and makes farm households less vulnerable to unfavourable market conditions.  The program also stresses asset-creation.  Assets are human/social, natural, material or financial resources, which are the basis of wealth creation in modern societies.  Soil fertility management, erosion control and adding trees to the farm, are important aspects of ecological agriculture that build natural assets.  The program has a also focuses on pesticide use reduction, which contributes to better health.  Health is an important form of natural capital.  In its absence, the contribution of individuals to the well-being of their families is limited.  The program also builds human and social capital through its capacity and institution-building activities.  

Cost effectiveness 

The original funding for the program was USD 10 million, but the funds lost 20% to the devaluation of Kroner.  With another 1.5 - 2 years to completion, the program has USD 1.8 million of unspent budget.  The program has liquidated USD 6.2 million to achieve the following impacts, mainly in, but not exclusive to, Nicaragua.  The positive impacts are indicated in: 1) human resources development (capacity-building) for specialists, extensionists, and producers, 2) economic benefits received, 3) publications available for different purposes and audiences, and 4) education support for students.  All data used in this analysis were provided by the program.  

Human resources development (Capacity-building) 

Based on the project design three levels of capacity building have been carried out: for specialists who serve as trainers for extensionists, extensionists who provide capacity building for producers, and producers.  The largest impact from capacity-building is on coffee growers: 58% of the producers were coffee growers, 29% were vegetable growers, 13% grain growers, while no plantain growers were included, same as the extensionists and specialists (Table 5).  The 19,964 producer families who participated in program-supported capacity building consisted of only 40% of the coffee growers distributed in six regions of Nicaragua; while 5,818 vegetable growers consisted of 68% of all growers.  The least impact is on basic grain (maize/beans) growers where only 2,533 farmers, consisting of only 1% of all growers, participated in training.

Cost effectiveness of capacity building for producers ($35.33/person) is considerably higher than that of extensionists ($253.6/person) or specialists ($234.43/person).  Focusing on capacity building for producers (12% of total spent budget), instead of extensionists and specialists, therefore contributed to high economic efficiency of the program expenditure.

Table 5. Capacity building training for producers, extensionists, and specialists organized by crops.

	Crops
	Producers
	Extensionists
	Specialists

	
	#

trained
	% 
	% of all producers
	#

trained
	%
	#

trained
	%

	Coffee
	11,621
	58
	40
	354
	41
	44
	33

	Vegetables
	5,818
	29
	68
	248
	29
	35
	26

	Grains
	2,533
	13
	1
	152
	18
	41
	31

	Plantain
	0
	0
	0
	107
	12
	13
	10

	Total number
	19,964
	100
	
	861
	100
	133
	100

	Investment:

$/person

             Total $

% total budget
	35.33

728,622

12
	253.60

219,559

4
	234.43

30,849

0.5


Economic benefits

Economic benefits of the program are distributed among:

· Those receive direct payment from the program for various purposes.

· Producers whose income has increased as the result of capacity building.

The most direct economic benefits were received by the 14 national staff employed by the program, accounting for 15% of the total spent budget (Table 6).  Salary and employment benefits make up the bulk of this expenditure.  Funds spent for domestic and international travel can be viewed as both direct economic and professional benefits and because program-related travels certainly contribute to capacity building of the program staff.  These travel are important opportunity for professional development since there has been little formal capacity-building for the program staff.

Table 6. Funds allocated for project employees’ salary, employment benefits, and travels.

	
	Salary and benefits
	Domestic travel
	International travel
	Total
	Per capita

	Amount
	658,300
	188,800
	83,000
	930,100
	   66,436 

	% of budget
	11
	3
	1
	15
	


The program has allocated a small portion of the funds for 51 specialist trainers from the national institutions as stipends, for additional training, and for attending workshops (Table 7).   These expenditures only amounted to 3% of total spent budget, and of this modest expenditure the emphasis was on workshop participation, which is an important activity for professional development for these specialists.

Table 7. Funds allocated for specialist trainers from the national institutions.

	
	Stipend
	Capacity
	Workshops
	Total
	Per capita

	Amount
	17,100
	4,800
	54,400
	187,300
	1,067

	% of budget
	0.3
	0.1
	0.9
	3
	


The more important economic benefits derived from the central focus of the project—capacity-building for producers.  The direct investment in producer families was $728,622 (all other expenditures are considered as infrastructures needed to achieve this goal and are viewed as indirect investment in them), and idea of the program was that these producers would turn a profit from these direct and indirect investments on them.  So far these benefits are measured by a combination of cost reduction and yield increase because, as mentioned in an earlier section, there have not been price increases for their produce.

Based on the data provided by the program, the savings from cost reduction among coffee, vegetable, and grain producers have been significant with coffee producers enjoying the largest reduction ($547,922), which reflects the emphasis on capacity building for coffee producers (Table 8).   Government policies on pesticide imports and subsidieswill have major impacts on the projection of such benefits; therefore it is not very productive to project such savings in the future.  The gain from yield increase, again based on the data provided by the program, is far more significant, with coffee and vegetables each providing $1.5 million of additional income to producers (Table 9).  Between the savings and gain, it is estimated by the program that the economic benefits for participating farmers in 1999-2001 totaled $4.1 million (Table 9).

Table 8.  Savings from cost reduction of producers who have learned, adopted and adapted technology offerred by the program (based on data provided by the program).

	
	Pesticide use (lit/mz)
	Cropping area (mz/HH)
	Pesticide cost (US$/lit)
	Pesticide use after training (lit/mz)
	# farmers trained
	Savings through reduction (US$)
	Total reduction (US$)

	
	before 99
	99-01
	2001
	99-00
	00-01
	99-00
	00-01
	99-00
	00-01
	99-01

	Coffee
	4.50
	2.00
	15.00
	2.07
	1.70
	2256
	4565
	164462
	383,460
	 547,922 

	Vegetables
	7.50
	1.00
	20.00
	5.40
	4.70
	1080
	2338
	34,020
	98,196
	 132,216 

	Grains
	2.80
	2.00
	15.00
	1.30
	0.80
	414
	911
	18,630
	34,093
	   52,723 


Table 9.  Economic gains and total benefits of producers who have learned and adopted the technology introduced by the program (based on data provided by the program).

	 
	Yield in 1999 (lb/mz)

(mt/mz)
	Yield in 2000 (lb/mz)

(mt/mz)
	Produce price  (US$/lb)

(US$/mt)
	Total gain (US$)
	Total benefits

(US$)

	Coffee
	2699
	2929
	0.70
	1,469,930
	2,017,852

	Vegetables
	26
	27
	400
	1,496,320
	1,628,536

	Grains
	
	
	
	--
	52,723


*Based on the same number of farmers trained and cropping areas as in Table 8.
In addition to economic benefits, other areas of impact indicators that need to be tracked more systematically are the effects of IPM or organic farming on the health of the producers and their families and on the environment.  These two indicators, along with knowledge (gained from capacity building) and economic benefits (result of adoption of appropriate technology), are the four important areas of concern and interest identified by the producers.  

Publications

The program has produced various publications specifically to be used by researchers/specialists, decision-makers, extensionists, and producers, and the total cost 1.6% of the total spent budget (Table 10).  These publications will produce wider impact for both educational and extension purpose. 

Table 10.  The number and cost of publications produced by the program targeting for producers, extensionists, decision-makers, and researchers/specialists, and producers.  

	
	Researchers/

Specialists
	Decision-makers
	Extensionists
	Producers
	Total

	# publications (#)
	1
	4
	4
	9
	18

	Total costs (US$)
	800
	12,300
	51,200
	36,100
	100,400

	% of total budget
	0.01
	0.2
	0.8
	0.6
	1.6


Education

The impact on education is also a significant contribution of the program to the development of Central America.  So far, the program has provided financial and technical support to 9 MSc students in CATIE-Turrialba and another 8 in Nicaragua, together 15 MSc theses were produced (Table 11).  The 15 B. Sc students who received technical support, on the other hand, did not receive financial support. 

Table 11.  MSc and B.Sc students supported by the program.

	Student
	Financial support ($)
	Technical support
	Theses

	MSc students in CATIE (n=9)
	182,000
	9
	9

	MSc students in UNAN Leon (n=8)
	18,000
	8
	6

	BSC Students in Nicaragua (n=15)
	
	15
	15

	% of total budget
	3.2
	
	


Summary

Overall, 39.3% (US$ 2.44 million) of the liquidated budget (US$ 6.2 million) was spent directly on producing field results, capacity-development and economic benefits in Central America (Table 12).  The other approximately 60% (US$3.76 million) of the liquidated budget was indirect expenditure that provided infrastructure (institutional, human, material, transportation, and etc.) to support the program.  These direct and indirect expenditures resulted in close to 20,000 trained producers, 861 trained extensionists, 133 trained specialists, 14 trained staff, and 15 trained students.  

The direct economic impact is $3.699,111 of benefits for producers from cost reduction and yield increase.   When divided among those producers who participated in training and testing of technologies, each received $185.29 of benefits.  These benefits could continue, or even increase, depending on government policies and potential connection to the market.  The direct benefits for the national program staff averaged $66,436 per person, some of which has become capital for personal investment which contributes to overall national economic development.

Table 12.  Impact on producer families, extensionists, specialists, CATIE-MIP/AF staff and on undergraduate and post-graduate students

	
	Producers
	Extensionists
	Specialists
	CATIE

Staff
	Students
	Total

	% budget
	
	
	
	
	
	39.3

	Training
	12
	4
	0.5
	
	3.2
	19.7

	Publication
	0.6
	0.8
	0.21
	
	
	1.61

	Payment
	
	
	3
	15
	
	18

	Impact produced
	
	
	
	
	
	

	No. of participants
	19,964
	861
	133
	14
	15
	

	Total economic benefits (US$)
	 3,699,111 
	
	
	930,100
	
	

	Economic benefits (US$/person)
	185.29
	
	
	66,436
	
	


Study Questions:

1. What are the main steps in the Zig-Zag process?

2. Why do you think the program has combined farmer training with participatory research?

3.  How have farmers, researchers, extensionists and decision-makers benefitted from the Zig-zag process?

Analysis


Field exercises


 Preparation for  next event


 


del ciclo





Analysis


Field exercises


 Preparation for next event 


del ciclo





Analysis


Field exercises


 Preparation for the next event








Problems Options Planning





Visit farms and traing sessions Revise advances 


Plan the next training








Visit farms and training sessions


Revise advances 


Plan the next training








Revise advances 


Plan the next training





Visit farms and training sessions


Revise advances 


Plan the next training








Workshop on participatory methods





IPM workshop for the crop





Prepare report on results based on indicators





Visit farms and training sessions


Revise advances 


Plan the next training





Complete design of the workshop





Prepare curricular design for training





Trainers








Crop Stages 





Groups of Farm households





Extensionists





Ecological reasoning Observations Data


 Options





Ecological reasoning Observations Data


 Options








Evaluation of the crop Options  Planning





Evaluation of the training process in terms of advances in knowledge and abilities





Identification & Prioritization of problems Planning of  crop cycle





Harvest





Development


Fruit ripening 





Vegetative growth 


Fruit formation





Post-harvest Flowering








� Sources:  Charles Staver and Jeremy Haggar (CATIE-IPM/AF) and Report of CATIE-IPM/AFMid-term External Review Mission by A. Braun, D. Peters, M. Covault and J. Mercado


� Integrated Pest Management/Agroforestry
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