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Introduction 

In the continuum of basic to applied to adaptive research in agriculture , 

farmers were seen as valuable source of knowledge , which in the process 

was respected and empowered. However, the mainstream research and development 

(R&D ) organizations still have to acknowledge farmers as partners of 
technology development. In addition to the on-farm research and extension 

activities, an exclusive domain of development intervention is needed to 

enhance the farmers ' capacities in developing new technologies. In this 

endeavour, a number of tools and techniques were developed by the concerted 

efforts of sociologists, economists and scienti sts . Among these , the most 

widely used tools are the rapid rural appraisal ((RRA), participatory rural 
appraisal (PRA), participatory technology development (PTD) and 

interactive bottom up (/BU) approaches. The APNLBiotechnology Programme 

is one such programme which uses IBU approach for developing agricultural 

biotechnologies for small-scale farmers and tries to assess its impact. Programme 

involves various stakeholders including farmers, scientists , extensionists , 

NGO staff, policy makers , etc . in the technology development process . 

Participation in Technology Development 

The traditional v.iew of technology development and transfer is a one-way process. 

According to this, research produces innovation, which is passed on to extensionists, 

who in turn pass them on to farmers. This approach was called "sock-it-to-them" 

by Roiing 1 and top-down transfer of technology (TOT) by Chambers2. In this 
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approach, however efficient technology transfer mechanism may be, there is a 

bias in favour of 'big' or 'prosperous farmers ' for a variety of reasons (their 

in fl uence, quick short-term results in terms of increased production for national 

self-sufficiency, market, etc.). This way, many agricultural research scienti sts, 

development experts remain frustrated by the limited success of their research 

projects in the farmers fields especially the resource poor. This aspect is attributed 

as 'technology application gap'. Several other common problem areas in 

technology research, technology design and technology transfer and extension were 

resulted mainly due to the di sregard or misconception of critical socio-economic 

and technical factors3. However, if appropriate agricultural technologies are to 

be developed, it is essential that the various groups of people involved in the process 

need to participate and interact with one another effectively to discuss the common 

problem areas . These groups include not only farmers and scientists but also 

extensionists, NGO staff, representatives of farmers' and women organizations , 

policy makers, donors, traders, processors, input sales staff and others4 . All the 

stakeholders in the technology development should have the clear conviction about 

the participatory aspects. 

What is Participation? 

Experts opine that 'participation' in the real spirit means 'involvement ' of all the 

stakeholders at different stages of technology development process. In the true sense 

participation cannot be imposed on the people from above, it should be voluntary 

and based on will to participate. People 's participation or involvement can better 

be understood in four senses - (i). Partici pation in decision maki ng (ii ). Participation 

in implementation of development programmes and projects (iii ). Pa1ticipation in 

monitoring and evaluation and (iv). Participation in sharing the benefits5. 

Genesis of Participatory Research 

During the last few decades 'peoples' participation' has been the widely used 

term in development I iterature. People's participation has been regarded as a 

pre-condition for the success of many developmental programmes. In fact, Socrates, 

Lord Buddha, Lord Jesus Christ and Saints of Siva and Vaishnava cults and other 

great sp iritual leaders respected people from all walks of life as participants of 
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the development process6. This way, the foundation was laid for development 

activiti es that were built on the ex isting knowledge and conditions of the people. 

Over the decades, there had also been small beginnings of changes in modes of 

learning. Systematic studies were undertaken to understand the people's ro le in 

the development process. Farmers ' participation in agricultural research became 

a focus since 1970s and Farrington 7, Paul Richards8, Roland Bunch9 and Stephen 

Biggs10 were among those who recogn ized farmers as experimenters. H owever, 

for successful implementation one should 'know how' to participate and equip 

with various modes of participatory approaches. 

How to Participate in the Process of Technology Development 

The participatory ori entat ion has given a new impetus to the deve lopment 

of different methods of parti c ipation. B esides understanding innovative 

professional approac h to far mer participation during technology 

development, conscious efforts were made to discuss important stakeholders' 

perceptions on feasi bility of experimentin g w i th farm er-participatory 

research methodologies. I n this regard, a number of too ls and tec hniques 

were emp loyed. The most widely accep ted and empl oyed approaches and 

methods are i) fa nning systems approach of 1970s, ii) rapid rural appraisal 

( RRA ) which spread in the 1980s and its further evo lution into iii) 

participatory rural appraisal ( P RA ) which has conie in the J 990s and spread 
fast and further refinements into current approaches of iv) participatory 

technology development ( PTD) and (v) interactive bottom up approach ( lB U). 

In the latter I980s and earl y 1990s it was increasingly recognized that farmers 

should and could pl ay a much greater role and take part in agricultu ra l research. 

Thu s f ield research on farm in g sys tems contributed espec ially to the 

appreciation and understanding of the comp lexity, diversi ty and risk proneness 

of many farm ing systems, the knowledge, profession and rat ionality of small 

and poor farmers. 11 In the 1970s and I980s many research strategies started 

using 'farming systems research ' wherein social sc ientists were asked to give 

comp lementary information on the socio-economic impacts of technologies . 

However, a pointed out by Bunders et.al 12 (199 1) 'farming systems approach' 

is actuall y a too l to help research station scienti sts more accurately analyzing 
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the markets for their own preferred technologies. Farmers still did not have 

any power to exert influence on research programmes. Among the parallel 

moves in different parts of the world in search of better ways to utilize farmers ' 

knowledge 'rapid rural appraisal' 13 emerged in the late 1970s. In establi shing 

the methods and principles of RRA many people and institutions took active 

part at national and international level. RRA was evolved on its own principles 

and rigour 14, 15 •16 In the latter 1980s RRA was further developed and 

dissemin ated through extensive training by the Internation al Institute for 

Environment and Development (IIED) based in London and the widely used 

'RRA notes' was publi shed in 1988. However, the RRA was also ended up 

like fa rming sys tems approach with more benefits to outsiders in obtaining 

information and anal yzi ng it. Realizing thi s IIED team developed participatory 

RRA i.e. participatory rural appraisal 13 (PRA) where voluntary sec tors played 

major role. In thi s process, there is a scope for continuous innovation, sharing 

and exchange of ideas of researchers and endusers. PRA is a continuum of 

RRA, which is done in a more participatory manner. Bas ically the PRA is 

intend_ed for outsiders learning and is also intended for enabling local people 

to conduct their own analysis and often to plan and take action. 

Whatsoever may be the efforts of scienti sts and benefits of PRA, there sti ll existed 

a gap between the scope and adoption of PRA and RRA techniques and were 

not widely accepted and adopteG by universities and institutions in their core 

systems. John et.al , 17 as a part of farm~r participatory study commissioned by 

Government of India through National Institute of Agricultural Research and 

Management (MANAGE) based at Hyderabad in India highlighted some of the 

bottlenecks to participatmy mechanisms as-socio-cultural , administrative, methodological, 

conceptual and resource scarci ty. During their study, it was also observed that 

farmers are more willing to participate in activities, which meet their felt needs. 

Sanghi 18 emphas ized that if people are to become partners in their own future, 

they have to be actively involved fro m programme planning itself. 

Despite the efforts of involving people in the process of technology development 

it became clear that farmers/enduser of the technologies were still left outs ide 

the technolog ical framework. Reali sing this fact, the concept of 'participatory 

technology development' 13 (PTD) was introduced in the late 1980s wherein farmer 
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was recognized as partner in 'on farm research trails'. PTD is also a process of 

creative interaction within rural communities in which indigenous and scientific 

knowledge are combined in order to find solutions to farmers' problems and to 

take fullest possible advantage of local opportunities 19• 20 . In PTD, farmers are 

encouraged to generate and evaluate indigenous technologies and also exercise 

option to choose, test and adopt external technologies on the basis of their own 

knowledge and value systems2 1. The complementary strengths of PTD help to 

fill gaps in conventional research by providing farmers with better tool s to sustain 

the process of adapting to the change22 . Haverkort et al. ,20 and Reijnitjes et al .,2 1
, 

elicited the efforts and contributions made by various national and international 

institutions in organizing PTD. However, the issues re lating to th e 

institutionalization, cost effectiveness and sustainability of the process of PTD 

are still to be answered. To overcome this lack of broader perspective Broerse 

and Bunders4 have suggested a new approach in participatory technology 

development i.e. the 'interactive bottom up' (/B U) approach. The 'i nteractive 

bottom up' approach was named deliberately in contrast to 'top-down' approach 

as in this approach the end user of the technology is considered first. This approach 

has a numberof important features. The approach starts with an analysis of farmers' 
I . 

problems and rev iews scientific developments that are re levant to address those 

needs where there is a need for technology intervention. The IBU model was 

originall y developed by the Department of Biology and Society, Vrize U niversitat, 

Amsterdam, the Netherl ands23, 24 for assessi ng the potential of biotechnology for 

small-scale farmers in developing countries. The concern for small farmers was 

expressed primarily from the risk that technological advancement (like biotech­

nology) may bypass them or worsen and result in adverse impact on them from 

not only direct impact of the tech nological change but also indirectly due to 

economic, social and environmental changes that follow a technological change25 . 

Experience with the approach is described by Bunders et al 12 and Broerse26. 

However, for many organizations, pa1ticipatory or interactive approaches to coordinating 

and organizing technology development are still the exceptions rather than a rule. 

Here we describe the case study of APNL Biotechnology Programme, wherein 

the agricultural biotechnologies are being developed usi ng participatory 

approaches mai nly through interactive bottom up approach. 
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Participatory Approaches in Andhra Pradesh Netherlands 
Biotechnology Programme (APNLBP) 

Introduction 

The Andhra Pradesh Netherl ands Biotechnology Programme is sponsored by the 

Ministry of Foreign Affairs, Government of the Netherl ands. The Programme is 

for a peri od of ix years starting from the beginning of 1996. The broad obj ective 

of the Programme is to contribute to poverty allev iation through biotechnolog ies. 

lt fo llow an 'interactive bottom up ' approach and aims at developing appropriate 

biotechnologie fo r small scale farmers through participatory approaches by 

in volving vari ous groups/stakeho lders including farmers, scienti sts, ex tensioni sts, 

GO staff, policy makers etc. in the technology development process. 

Rationale 

To be relevant to soc iety's needs, agricultural biotechn ol ogy req uires a c lo e 

integ ration w ith agr icultural deve lopment viz. , growth of product ion , equi ty. 

fo cl ecurity and sustai nab ility. To hi ghli ght and rea li ze some of these 

concep ts, demand orien.1 ec/ bio1ech.nology has fo rmed the bas is fo r th e 

implementati on of th e APNL Biotechnol ogy Programme. The Programme 

lay emphas is on th e needs of end users and benefic iar ies of new technol ogie 

and speci fica ll y smal I-sca le pt od ucers and processors. 

Objectives 

Specific objecti ve of the Programme are: 

• To prom ote appli cati on of biotechnolog ies rel evant to small-scal e 

agr icultural producers and proces ors in Andhra Pradesh, one of th e 

federal states of Indi a. 

• To deve lop appropri ate bio-technol og ies through research ac tiviti es 

that foc us on identified pri ori ty prob lems; 

• To co nduct supporti ve ac ti v iti es required to ensure devel opment and 

adop ti on of bi otechno log ies includin g trainin g, transfer of techno logy 

act i v itie , workshops and in formation di ssemination ; 
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• To strengthen capacities of local organizations in Andhra Pradesh to 

develop and transfer biotechnologies and conduct analysis in the field 

of technology assessment; and 

• To promote the adoption of biosafety measures and to contribute to 

discussions on issues of intellectual property where appropriate . 

Methodology and Approach 

The Interactive Bottom Up (IBU) approach followed in the APNL 

Biotechno_logy Programme is developed basically on the principles of 

participatory technology development (PTD). The approach regards the 

research agenda suggested by the farmer/end-user and facilitates the exchange 

of information amongst all groups, which are involved in the development 

and application of biotechnology innovation eventually leading to innovations 

that are realizable and easy to adopt by smalJ-scale farmers 12. Following the 

identification of priorities through local need assessment survey the phase of 

project formulation and implementation started . The process is time 
consuming but, if done properly, it is time well spent. Although building 

consensus among multi-stakeholder group takes time and effort , the experience 

has been considered as useful as it produces valuab le information and results 

in a sharper focus on problem areas, a genuine dialogue between users , 

researchers and policy makers, resulting in a consensus on Programme Development. 

Public Priority Setting, Planning and Programme Formulation 

Followed by an initial preparatory phase and local need assessment survey, 

a priority setting and planning workshop was organized to bring together all 

the stakeholders in the Programme. The deliberations of the workshop helped 

in prioritizing the following specific problem areas in dryland agriculture27 . 

Priorities 

• Foodgrains and pulses 

• Oil seeds, 

• Agro-forestry, tree crops, horticulture and sericulture and 

• Animal production and health 
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Institutional Set-Up 

The Programme is unique in the sense that the entire decision making powers 

are vested with local institutions. The donor agency has transferred the 

ownership to a multistake holder steering committee called the 

Biotechnology Programme Committee (BPC). The BPC is responsible for 

a ll po licy matters. The Committee is supported by an intermediary 

organization i.e , the Biotechnology Unit (BTU) hosted by the Institute of 

Public Enterprise, Hyderabad t~at manages programme implementation. The 

other set of institutions are those engaged in research and extension activities 

with the support of the Programme. Barbara Marcus 28 in the SCOT (Social 

Construction of Technology) analysis of the APNLBiotechnology Programme 

referred BTU as 'obligatory point of passage' linking up with Ministry of 

Foreign Affairs (MOFA), The Netherlands and the relevant social groups. 

The obligatory point of passage is the 'nodal point ' between the local and 

global network where the interactions between the networks are coordinated. 

Besides linking up with MOFA , the BTU works with two different social 

groups - the scientists an d the farmers. 

Project Formulation and Implementation 

The Programme has been using pre-project formulation workshops (PPFW) 

as a method of refining the priorities already identified and launching the specific 

projects for funding. PPFWs give enough scope for different stakeholders 

including farmers/farmer representatives to deliberate specific issues at length. 

Farmers' representatives explain their constraints and expectations which inturn 

form the basis for further deliberations. Group discussions play a key role in 

identifyi ng the critical issues and problems to be pursued in the form of projects. 

The Programme also evolved certain guidelines for monitoring and evaluation 

of the projects and programme. These are based on the principles ofparticipatory 

monitoring system wherein the endusers are also consulted and their viewpoints 

are considered for further finetuning of the projects. 

Progress Made 

During the last six years, the Programme made significant contributions in terms 
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of evolving methodologies for problem identification, prioritization of interventions, 

people's participation and project formulation and monitoring. It succeeded in 

achieving greater commitment from laboratory scientists towards achieving the 

identified goals. It also succeeded in establishing good ·networks with researchers 

on one hand and farming community on the other. Problems of resource poor farmers 

received focused attention of the Programme. Following the IBU approach the 

Programme so far supported 56 projects with a total commitment ofRs.17.62 crores. 

The projects deal with~ range of technologies starting from simple, well-established 

ones such as verrniculture, biofertilizers, biopesticides, botanical pesticides, biocontrol 

agents and tissue culture to high-tech biotechnologies such as genetic engineering. 

The Programme established a number of tissue cu lture laboratories to produce 

and popu larize qualitatively superior planting material of neem, teak, custard 

apple, tamarind, am.la, karaya and some important medicinal plants. Using elite 

germplasm more than 30,000 teak and 2,500 neem tissue cuitured plantlets 

were produced and distributed to the farmers . About 25 hectares were covered 

under block plantations and nearly 500 families in the Programme operating 

villages were supported with plantlets of teak for homestead farming . Besides 

development of tissue culture protocols and large-scale micropropagatio n of 

agroforestry species the Programme covered an area of 300 hectares under 

agroforestry through a network of institutions and NGOs. 

From the biofertilizers production cum extension unit established at one of 

the identified villages about 4,800 kgs of biofertilizers such as Rhizohium, 

Az.ospirilluni and phosphate sol ubili zi ng bacteria were produced and 

distributed to the farmers. About 1,000 farmers were trained in the application 

of biofertilizers. The Programme is also engaged in a big way in popularizing 

vermiculture technology by way of bringing awareness and training the youth 

and women in vermicompost production and application. Eight large sea.le 

production units by the NGOs and 80 small vermicompost production units 

by the farmers were established in the villages. 800 farmers from 40 villages 

are active ly involved in large-scale propagation of vermiculture technology. 

Considerable progress was achieved in the area of botanical and biopesticides. 

Field trials were carried out in 80 farmers' fields to test the efficacy of 

botanical pesticides from the extracts of custard apple and Vitex negundo. 
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Technology development and tran sfer for b iocontro l agents such as Bacillus 

th uring iens is, Baculovirus, Trichoderma etc . was al so taken up for cas tor 

and g roundnut crops. Exten sive survey s were conducted in farm ers' fi e lds 

fo r iso lati on and ident ifi cation of antago ni stic fun g i to manage cas tor w ilt. 

Co llec tion and sc reen ing of geographical isolates of se mi loope r B aculo virus 

and identi fy in g potenti al stra in s of Bacillus thuringiens is was undertake n. 

Cost effec tive mass m ul tipli cation techno logy for Bacillus thuring iens is was 

deve loped . Farmers were also trained in IPM prac tices. 

Propagati on of med icin al pl ants fo r general health and inco me generat ion 

also rece ived du e attention of the Progra mme . About 10,000 medic in al pl ants 

seed lin gs/seeds to 600 fami lies were di stributed. Farmers we re trained in 

preparatio n of important he rbal produc ts for treating some of the comm o n 

a ilm ents. Th e Pro g ramme is also e ngage d in th e develo pm e nt a nd 

popul ari zati o n of post harves t techno logies. About 100 farm ers we re trained 

in mushroom preservation and processing. Al so econo mi call y feas ibl e pos t 

harvest techn olog ies for increasing she lf life of tomatoes and custard apple 

usin g bi oc he mi cal approaches were stand ardi zed . 

The projec ts on genetic transformat ion technology address the probl ems o f 

biotic and abi otic stresses in the pri odty crops viz., sorghum , pigeonpea, castor 

and ground nu t and also aim at capac ity bu ildin g of the indi vidua ls and 

institutions working in thi s area of research. The progress in the projects dealing 

with bi otic stress has been encouraging . Regeneration and transformation 

pro toco ls were standardi zed fo r casto r and sorghum . Four antifungal pro te ins 

have bee n p urifi ed fr om so rghum seed . S imil a rl y rege nerat io n and 

transfo rmati on protoco ls are be ing standardized fo r developing disease res istant 

transgenic pigeonpea and groundnut. In all putati ve transgenics were produced 

and some of them have even been confi rmed fo r the presence of introd uced 

gene/s. Efforts are on in all these crops to produce large number of independent 

transgenics. Proj ects on abiotic stress management in so rghum , pi geonpea and 

groundnut are also expected to create impact in the coming years wherein 

iso lation and introduction of stress responsive gene/s is taken up . 

Animal hea lth and production is another important area th at made substanti al 

progress Ill the programm~. T he projects in thi s area were intended fo r de-
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veloping diagnostic kits and vaccines. About four lakh dosages of sheep pox 

vaccine was already produced and supplied. Antigens and antiserums were 

prepared and toxins were purified for developing diagnostic kits for 

Hemorrhagic Septicaemia, Black Quarter and Enterotoxaemia. Intensive field ' 

trials were carried out for feed improvement through application of yeast 

culture and expander and extruder technologies for improved utilization of 

agro industrial by-products. About 25 farmers were involved in the technology 

demonstrations. Experiments were also carried out for long-range supplement 

of protected fat for improving feed utilization in grazing sheep during fodder 

scarcity. An innovative programme on integrated livestock development was 

implemented in a big way covering all the aspects of livestock health and 

production viz. artificial insemination, vaccination, fodder improvement, feed 

supply, ram exchange, market linkages etc. Educated unemployed youth from 

the selected villages have been trained and provided with kits to attend animal 

health requirements in the villages. Realising the importance of public 

awareness on the introduction of new technologies like biotechnologies Programme 

is also engaged in a big way in organizing systematic campaigns in 

biotechnology for different stakeholders in a project mode. 

Entrepreneur incubation has already taken place by way of setting up village 

level rural units for production of tissue-cultured plantlets, bio and botanical 

pesticides and biofertilisers by the farmers. The Andhra Pradesh Netherlands 

Biotechnology Programme also played a significant role in capacity building 

in biotechnology at the individual and institutional level in the State of Andhra 

Pradesh. As a part of this, it provided necessary support in the research projects 

for human resource development and infrastructural facilities . It also brought 

greater awareness at the state level about biotechnology at the decision making 

level in universities and agricultural research organizations. 

Conclusion and Way Forward 

Earlier experiences with the introduction of new technologies in agriculture 

reiterated the need for participatory approaches involving end users in the 

technology development process. Recognizing this fact, the Andhra Pradesh 

Netherlands Biotechnology Programme follows an interactive bottom up 
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approach where in it combines participatory approaches w ith biotec hnolog ies 

to impro ve the rainfed agriculture situation. Ecofriendly biotechnologies 

such as bioferti lisers, biopesticides, vermicompost, ti ss ue cu lture, animal 

vacc ines and di ag nostic kits have a lready started c reatin g positive impac t 

in the se lec ted vill ages. Results in the basic research projects at the laboratory 

leve l are quite encouraging. In the co min g years the Programme would focus 

on technology demonstration and tran sfer at fi eld leve l and embark on new 

intervention s in biotechnology. 
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