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1. Introduction
Integrated Pest Management (IPM) is an important component in sustainable agri​cul​ture. The paper describes the National IPM Programme which the Indonesian Govern​ment is imple​menting since May 1989. It is the first large-scale attempt to systemati​cally intro​duce more sustain​able agricul​tural practi​ces as a natio​nal, public sector effort. As of October 1995, the Pro​ject had trained an esti​mated 229,000 farmers in sea​son-long Farmer Field Schools. In doing so, the Project had learned immensely important lessons for all of us who are interested in what it takes, in practice, to foster sustainable agricul​ture. This chapter is an attempt to capture some of these lessons, although the authors realise full well that they can only describe some of the highlights. 

The Project has been managed right from the start from a professional non-formal education per​spective and not from a technical perspective. This is by no means meant to be a sneer on technical scientists, such as entomologists. In fact, our experience is that many of them, like, for example, irrigation spe​cialists, are particu​larly sensitive to the human dimension of agricultural change. It were the entomologists in charge of organ​ising IPM in Indonesia who made the deliberate choice to involve non-formal educatio​nists in its management. And that makes the Project especially interesting for this book: facil​itation strategies were deliber​ately designed and ways to overcome the hurdles of scaling up the successful pilot at​tempt were exper​i​mentally established. 

The Project is a temporary structure that will be continued for a limited number of years. Its first pilot phase (1989-92) was financed by donations from USAID to BAPPE​NAS, the national planning agen​cy, that were ori​ginally meant for pesti​cide subsidies. The second phase (1993-98), carried out by the Ministry of Agricul​ture, is supported by a World Bank loan. Both phases were imple​men​ted with assistance from a FAO techni​cal team that consists of 'technical' and educational scientists.

The Pro​ject was preceded by a Presi​dential Decree, in 1986, which banned fifty-seven pesti​cide brands for rice cultiva​tion, and declared IPM the national pest control poli​cy. A second policy measure gradually reduced the subsidy on pesti​cides, previously 85%, to zero in January 1990. These regula​tory measures created a favour​able climate for the implemen​tation of the National IPM Programme. 

Farmer training was considered neces​sary, in addi​tion to the regulatory measures. As will become clear, these measures were, in themselves, sufficient to reduce the use of pesti​cides and reduce the threat to food security. The IPM Project gives the fol​lowing grounds for elaborate additional farmer trai​ning:


* 
The conventional high external input approach to agri​cul​ture is heavily ingrained in the national system and can be expected to have considerable momentum. The pesti​cide indus​try and the input distri​bution apparatus, including exten​sion workers who support their income through pesti​cide sales, can be expected to exert contin​uous pressure on farmers to use pesticides, replacing banned substan​ces with permitted ones. Evidence to this ef​fect is the promotion of pesticides with relatively expen​sive car​bofu​ran granules permitted by the Presidential Decree. Only a critical​ly aware farming populace can provide the necessary counter​pres​sure;


* 
Local pest outbreaks can easily be used to scare far​mers and local officials into massive use of pesti​cides and to under​mine IPM. The IPM Project has experience with organi​sing collective activities to prevent unnec​essary pesti​cide use, even in outbreak situations;


* 
An impact study conducted for the IPM Project in 1991 among over 2,000 IPM Field School graduates in five pro​vinces showed that trained farmers used 50% less pesti​cides than untrained ones, especi​ally with respect to the banned substances (Pincus, 1991). This has later been confirmed by other studies (e.g., Van de Fliert, 1993);


* 
However, the main reason is that IPM, with its reliance on know​ledge-inten​sive local agro-ecosystem management, requires that far​mers are `experts' in their own fields, capable of obser​vation, experi​menta​tion, anticipation, considered decision making and joint deliberation.

The National IPM Programme provides an ideal case to con​trast the facilitation of sustainable agriculture with promoting high external input agriculture. IPM is being introduced into a farming system, irrigated rice, in which the Green Revoluti​on has been deeply embedded during the past twenty years.

2. The Green Revolution in Indonesia
The present generation of Indonesian rice farmers has grown up with the Green Revolution. From 1968, when famine threat​ened the Indonesian people, high-yielding varieties (HYV) of rice and agro-chemicals were introduced, often by force. Usually, village offi​cials exerted pres​sure in various ways to promote the Green Revol​ution technol​ogy. In some areas, the crops of far​mers not growing the new HYVs were cut down by village offici​als, or planting of HYVs and use of fertilisers were enforced by the army. Inputs were distri​buted through the village adminis​tration which allowed easy control. Moral pressure to cooper​ate in intensi​fication programmes was high. When farmers purchased input packages on credit through the Village Unit Cooperative (KUD), they had to take the entire package of seeds, fertilisers and pesti​cides pre​scribed as part of the blanket recommendation covering the entire rice producing area. 

Decisions to apply pesticides were often made by officials and entire areas would be sprayed by plane. Farmers could not take paddyland out of production if they wanted to grow more prof​it​able crops. In fact, the policy focused on produc​tion in order to obtain self-sufficiency, and farmers who might have been more interested in profit found themselves at odds with the goals of the Ministry of Agri​cul​ture.

The coercive nature of the intro​duction of the new technol​ogies should, however, not be over​stressed: farmers soon discovered the benefits and readily adopted the package, at least partly. The present situation is more relaxed. Many erstwhile compulsory measures are soon carried out voluntarily. Although farmers feel that rice production with the use of the new technologies is riskier and more of a hassle, they say they are much better off. 

However, rice farming is still considered official busi​ness. Farmers are treated as if they are the lowliest level of civil servants and consi​dered passive acceptors of official wisdom. Exten​sion's task is to tell them what to do. The agricultural extension system, based on the Training-and-Visit (T&V) model, organi​sed farmers into official farmer groups. For exten​sion conve​nien​ce, grouping is based on adjoi​ning rice areas and consequently puts farmers from different neighbourhoods and sometimes villages together. Logically, many of these artifi​cial groups do not function in prac​tice. A care​fully cali​brated scale, based on ten cri​teria, is used to `grade' farmers and allow them to advance, civil service style, to `progressive farmer'. Few, so far, have attained this lofty position.

In all, the Green Revolution seems to have been effective. Indonesia attained self-sufficiency in rice in 1983, after having been the world's largest importer for many years. Price relation​ships are carefully managed so that most farmers continue to make a minimal living, while rice remains cheap and allows low urban wages. Especially from a national point of view, the approach can be considered a success. The politi​cal turmoil which coincided with the famine in the sixties ensured that food security remains a political priority. This was only reinforced by the short-fall in rice prod​uction of 2 million tons as a result of drought in 1994. By then, the effec​tiveness of IPM in reducing `outbreaks' had paradoxically reduced the prior​ity of IPM so that the short-fall could give new impetus to large-scale promotional cam​paigns of high input technologies. But we are running ahead of an orderly story.

3. Beyond the Green Revolution
The Green Revolution seems to have run its course in Indo​nesia and it is time for the next `wave' of innovation which will allow farmers to increase efficiency, while maintaining and improving what has been achieved. The productivity of (irri​gated) rice is plateauing at about five tonnes per hect​are. In addition, the present high external input farming has a number of problems:


* 
Serious environmental and human health effects. Such ef​fects include loss of food sources such as fish, frogs and ducks, and poisoning of drinking water supplies. In terms of human health, high exposure to biocides is observed among farmers who usually do not wear any pro​tective clothing.


* 
Threats to food security through vast yield losses as a result of mass resurgence of such pests as brown plant​hop​pers, stem​borers, and rice leaffold​ers. These out​breaks are the invari​able result of the indiscrimi​nate use of pesti​cides (Van den Bosch, 1980; Kenmore, 1980; Gallagher, 1988). The broad-spectrum pesticides commonly used by farmers kill both pests and natural enemies. This results in massive pest outbreaks since the populations of pests build up faster than those of natural enemies. A second problem caused by indis​crimi​nate use of pesti​cides is observed in that farmers tend to make concentrations too high but cannot afford to spray the required volume per hectare. Spray​ing is often very uneven, and, there​fore, ineffective. What's more, ideal circum​stan​ces are created for the devel​opment of ​re​sis​tance to pesticides.


* 
Many traditional rice varieties appear to have been lost, and with them a store of genetic diversi​ty which took lit​eral​ly thousands of years to devel​op. Large areas covered by crops of the same genetic make-up create conditions for pests and diseases to spread rapidly.


* 
Continuous rice cropping in irrigated areas lead to a situa​tion in which pests always find sufficient food.


* 
Indigenous knowledge (e.g. Warren et al, 1991) about some of the compo​nents of rice farming seems strangely lack​ing. Indigen​ous knowledge of names and life cycles of many pest insects and their natural enemies is virtually absent, partly be​cause many current major pests were not important previous​ly, but also because of the input-oriented techno​lo​gy advo​cated by exten​sion. Most current farmers have grown up during the Green Revolution or unlearned indigenous practices.

4. The introduction of IPM in Indonesia
Efforts to introduce IPM had started as early as 1979, after Indonesia had experienced its first nation-wide brown plant​hop​per outbreak in 1975-77. The attempts followed the transfer of technology approach which had been so successful in the Green Revolution. Technical assistance was provided by the FAO's Inter-coun​try IPM Program​me2. IPM train​ing activities focused on pack​ages and pre​scrip​tions, and were incorporated in rou​tine extension meet​ings. No clear impact of these activi​ties has ever been reported.

The problems associated with pesticide use culminated in a major threat to food security in 1985-86. During two seasons, an estimated 275,000 hectares of rice were destroyed by the brown plant​hopper. There are two contrasting stories about the way the problem was appreciated at the national level (Box 1). 


_______________________________________________________________________​


Box 1: Two versions of the management information that led to IPM

First version. Brown Planthopper damage was not apparent at first in the national pest infesta​tion records as a result of a prin​ciple called `Asal Bapak Senang'. This means some​thing like: as long as one's superior feels good about it. The story is as follows. The infestation records are based on sampling reports of special field offi​cers (Pest Observers who are under the Directorate of Crop Protec​tion). These reports are amalgated step​wise as they move up through the administra​tive hierarchy, from sub-dis​trict level via district and prov​ince to the national level. Since records of severe pest outbreaks occur​ring in one's jurisdiction during the crisis years were con​sidered a potential embar​rassment to one's superior, brown plan​thopper damage became pro​gress​ive​ly smal​ler at every adminis​trative level. It was only when the home villag​ers of the President came to him for help, and after pressure from different quarters had led to an inde​pendent survey by BAPPE​NAS, the national planning agency, that the extent of actual damage became apparent. A politically dange​rous situ​ation had been created. It was this crisis which led to a Presidential Decree in 1986, declaring IPM the national pest control strategy.


Second version. The yield loss due to brown planthopper damage was sys​temati​cally overreported. Fields with some affect​ed areas could be counted as affected fields, and areas in which some fields were affected could be counted in terms of the total acreage of the area. The reason why crop protection personnel overreported systematically was to obtain higher pesticide allocations.


_______________________________________________________________________​

In looking at IPM activities in Indonesia, we must, as we said above, make a crucial dis​tinc​tion between the farmer training effort on which most of this chapter focuses, and its regulatory and fiscal context. The Presidential Decree, INPRES 3/86, introduced an impres​sive array of policy measures which provided important condi​tions for the training effort, including:


*
IPM declared the national pest control strategy


* 
prohibition of fifty-seven broad-spectrum insecti​cides for rice, lea​ving ten brands (with only four different active ingredients) of narrow-spectrum insecticides, most of them con​sidered specially effec​tive against brown planthoppers;


* 
creation of 1,500 new Pest Observer positions within the Directorate of Crop Protection, bringing the total up to 2,900;


* 
enforced use of resistant rice varieties;


* 
in several irrigated areas, enforced introduction of one (dry) sec​ondary food crop after two irrigated rice crops, prohib​iting continuous wet rice farming;


* 
crash action through so-called `POSKOs', or com​man​do posts, involving specially trained farmers to give mass applica​tions of narrow-spectrum insecti​cides, if necess​ary.


* 
the removal of the 85% subsidy on the price of pesti​ci​des (not part of INPRES 3/86, separate measure).

As a reaction IPM training was intensified through the T&V extension system (Matteson et al., 1993). The Govern​ment requested the World Bank to use US$ 4.19 mil​lion remain​ing for the second phase of the Nation​al Agri​cul​tural Ex​ten​sion Project (NAEP II) to be used for IPM trai​ning. Senior pest observers were trained as `IPM master trainers', and the new pest observer recruits and selected vil​lage exten​sion workers were given a six-day crash training programme. The trained pest observers and extension workers, in turn, had to train farmers. FAO's Inter-country IPM Pro​gramme pro​vided technical assistance.

In this crash programme, a tremendous effort was made to devel​op trainers' guides, flip charts, slide-audio modules, leaf​lets and pamphlets of which 150,000 copies were distributed by NAEP II. Travel money, honoraria, vehicles, sub​sistence and pocket money for farmers and other monies were paid. The entire budget, which would have total​led US$ 7 mil​lion if calculated on an annual basis, was spent in seven months. Though the activities had Presidential priority and were facilitated by the Ministries of Finance & Planning and Economic Affairs, only 8.5% of the allo​cated resources were delivered to the field to train less than 10% of the farmers targeted (10,300 persons). Where farmers were reached, train​ers used top-down approaches and did not use the field or farmers' own experi​ences. Only 25% of the training groups actually entered a rice field. Farmers trained reported not to have learned many new things, and their deci​sion-making re​mained dependent upon the offi​ci​als.

The 1990 Review Mission summed up the experience:


`A rigid system equipped to move simplistic messages to a large number of passive farmers could not ab​sorb the energy of IPM's field skills training. A transformation from within was needed to meet the new challenges from outside.'

In other words, a T&V-type 'transfer of technology' approach to IPM farmer training did not work. The same conclusion has been drawn from similar attempts in other countries (Agudelo and Kaimowitz, 1989; Matteson et al, 1993). 

Despite the meagre result from this crash IPM training Programme, the policy mea​sures resulting from INPRES 3/86 were enough to: 


* 
end the threat to food security from massive brown plant​hopper resurgence induced by the destruction of biological control agents;


* 
save an annual outlay for the insecticide subsidy of be​tween US$ 110 and 120 million a year;


* 
vastly reduce pesticide imports; and


* 
make farming more cost-effective. Contrary to popular belief fanned by the pesticide indus​try, careful experi​men​tation has shown yields to be unaffected by reduc​tions in pesticide use. Environ​mental and health effects at farm and macro level are less easily measurable, but assumed to be substantial.

In 1989, the time was ripe for the approval of an IPM pro​ject to start the large-scale implementation of a revised IPM farmer training approach in major irrigated rice growing areas, based on principles of non-formal education. Having learned from ten years of experience in IPM training and implementation in various Asian countries, the Indonesian model embarked on a new course, with respect to both technolo​gy and training. From mechanical in​structions for field sam​pling and spraying based on central​ly determined economic threshold levels, IPM shifted to more ecological principles. These diffe​rent principles required a different approach to farmer training, as will be shown below. But we must first describe the institutional actors in the National ​IPM Programme.

5. Introducing some of the actors involved

The pilot phase prior to 1992 was run by both expatriate and local experts and located within BAPPENAS, the planning agen​cy, and not the Ministry of Agriculture. This gave the Project much flexibility, especially since it was strongly supported by the then Director General of Bappenas. There were no senior counter​parts in the tradi​tional sense of the word. A Steering Committee, an Advisory Board, and a Working Group with members from various govern​ment institu​tions and universities were called into being to assist pro​ject manage​ment. For management and curricula devel​opment purposes, special secretariats were established in Jakarta and Yogyakar​ta. 

The Pro​ject worked inten​sive​ly within the coun​try's exist​ing framework, putting strong emphasis on crea​ting link​ages and contracting for speci​fic jobs, such as curriculum develop​ment and training. In addition to training regular extension staff and farmers, the Project supported research activities such as a field labora​tory in West Java focusing on white stembo​rer problems, a health impact study in a pesti​cide-intensive area in Central Java, insect habitat studies (gener​ally establish​ing the incredible robustness of the rice eco-system), studies on IPM in secondary food crops, and several train​ing evalua​tion and impact studies. An express training and action was organ​ised in West Java to control a severe white stemborer out​break. Air​plane spray​ing ordered by some senior officials could be prevented only at the last moment through effective mass action by school chil​dren and others to collect egg masses. The mass action was followed by a marked reduction in pest pressure, which boosted the national standing of IPM consid​erably.  

The Project continued to actively learn from its experi​ence. A good example is the `thres​hold' concept for chemical control decision making (Box 2). 


_______________________________________________________________________​


Box 2: The evolution of the `threshold' concept

It started as a technical damage count con​sidering only the number of pests per rice hill or square meter. The thres​hold then moved to the more sophis​ticated concept of economic threshold level (ETL) that weighed expected yield loss (in terms of damage (kg/ha) multi​plied by price per kg) against esti​ma​ted pest control cost. Apply​ing this con​cept in farmer condi​tions, however, appeared complex and confusing, and therefore not work​able. As a reaction to this, the `expe​rience thres​hold' was started,  which develops as farmers learn and experi​en​ce and focuses on the procedure of decision making. The former entomologist of the Pro​ject, Dr Kevin Gallagher (1990), came to the con​clusion that what mattered was that farm​ers made a sound decision, based on information collected from the field, whatever the actual deci​sion taken. Thus the Project came full cir​cle: from prescri​bing a con​crete concept, the only thing that mat​tered in the end was the process. Mean​while, however, it takes time for such learn​ing experiences to penetrate the curricula, while staff who have been trained in previous concepts continue to propa​gate them.


_______________________________________________________________________​

At the regional level, the pilot phase operated from twelve Field Training Facilities (FTF). Existing in-service agricul​tural training centres in the main rice growing prov​inces were partly transformed into IPM FTFs. Primary trainers at the FTFs were the Field Leaders I (21 in total), assisted by Field Leaders II (219 in total). They work in the Director​ate for Plant Protection, but were loaned to the Project. Most of the Field Leaders belong to the group of pest observ​ers who were upgrad​ed in the crash IPM training in 1986 to become IPM master train​ers. This cadre of highly quali​fied train​ers is a vital pivot in developing the multi​plier for the training of the 10 million farm fami​lies in the major `rice bowls' in Indone​sia. Field Lead​ers assisted in design​ing the final farmer training curriculum and field guides.

Pest observers are field level staff, also employed by the Director​ate of Crop Protection, whose num​bers were doubled by INPRES 3/86. As indicated by their name, the Pest Obser​vers' task is to monitor and report pest outbreaks they have observed on fixed sample fields. For this purpose a network of Pest Control Laboratories has been estab​lished throughout the country with Japanese assistance (Japan is a major exporter of pesticides). The Pest Observers were the farmer trainers used by the Pro​ject. 

​The Project has trained 2112 pest observers out of a total of 2900​ in the 12 Project prov​inces. After ​second​ary agricul​tural school, all pest observers were initially trained in the crash IPM Pro​ject in 1986-87. Since then, they have re​ceived 15 months special intensive train​ing through the Pro​ject. This training is a second vital pivot in the multiplier mentioned earlier. We shall describe it in greater detail later (Box 4). During the pilot phase of the Project, the trained Pest Ob​servers func​tioned as IPM trainers at the Region​al Exten​sion Centers (REC), to train both farmers and extension staff, with each REC having one or two pest observ​ers. 

All staff involved in IPM training are temporarily as​signed to the IPM Project and receive some topping up of their sala​ries.

Given the experiences in the earlier crash training programme, it seemed o​bvi​ous from the start that the Field Level Exten​sion Workers (FLEWs) would not be suit​able candi​dates for intro​ducing IPM. They have many tasks, among which pest con​trol extension is a relatively minor one. They are heavily involved in the T&V routine and in input distribu​tion activi​ties which con​flict with the nature of IPM. Yet, the Project faces a dilem​ma. It is impossible for some 2100 Pest Observers to effectively train 10 million rice farmers. There are 18,000 FLEWs. Hence the Project has systematically in​volved FLEWs from the start, by making them responsible for farmer selection, by giving them short training courses and by involving them in actual farmer training (see below) and now (1995) by giving them the regular 15 months IPM training through the Extension Training Academies.  

Rice farmers are obviously the intended benefici​aries of IPM training activities. At first sight, they seem similar in their cultivation practices. However, farmers appear to differ a great deal in terms of their use of inputs, farm size, tenure status, the type of off-farm jobs they engage in, the activity in farmer groups and so on (Van de Fliert, 1993). The villages in which farmers live also show great diver​sity due to geographical and infra-struc​tural isolation, leader​ship, history, and other factors. As described above, farmers are formally organised in farmer groups), which are officially used as a unit for selection of IPM training par​ticipants, but these groups differ a great deal in the extent to which they are 'active'.

Vested interests in pesticide use are not immediate​ly appar​ent beyond the agro-chemical companies. But inputs are an enormous industry with a turn-over valued at some US$ 1.5 billion per year. Involvement in this industry can be found in various sectors and levels, including salesmen, organisations such as the governmental village cooperatives, village officials and extension workers. Influence of these interests on effects of IPM training and implementation have been observed to be substantial.

Research institutes and Universities have only been mar​ginally involved sofar. The universities have trained the pest obser​vers for a few months to provide them with a diploma which allows them to advance in salary scale. Greater involve​ment of research institutes and universities is planned for the fu​ture.

6. Farmer Training
The principles developed for rice IPM in Indonesia are: 


1. grow a healthy crop; 


2. observe the field weekly; 


3. con​serve natural ene​mies; and 


4. farmers are IPM experts.

​Based on these prin​ci​ples, the Project emphas​ises the follo​wing:


* 
focus on a healthy crop, tolerant to local pests and dis​eases, and able to compensate for pest dam​age. The focus on healthy crops opens the possibility to give considerable attention to soil fertility management, a crucial avenue for expanding the Project from its narrow focus on `bugs', to a broader focus on sustainable prac​tic​es;


* 
a good knowledge of pests and their natural ene​mies, not in terms of their (Latin) names, but in terms of their function in the rice ecosystem, what they do to plants and to each other at what stage of the crop. Such knowledge includes the life cycles of pests and natural enemies and the recogni​tion of their different stages. This knowledge is ex​pected to be updated and improved by farmers' own observa​tion and experimenta​tion, and by farmer-to-farmer exchange of experience;


*
 regular and systematic observation of the field, using sys​tematic procedures (random selection of sample rice hills) to asses the occurrence of pests and natural enemies in rela​tion to the crop's development stage;


* 
sound decision making (whatever the decision) and discus​sion with other farmers about such decisions;


* 
experimentation with planting times, variet​ies, soil culti​vation practices, fertilisation, rotations and biolo​gical controls for their effect on pest populations;


* 
use of relevant, science-based knowledge, such as the work at the IRRI (the International Rice Re​search Insti​tute) on the regenerative capaci​ties of rice varieties after pest damage, or the work of the Project's own experi​ments, e.g., parasitism of white stemborer egg masses..

It is clear that with such priorities, farmers' own exper​tise and mastery is fostered rather than only their adoption of external information. It is remarkable, in this respect, that, when asked about advantages of IPM, farmers tend to mention not only the reduction in production costs, but also the confidence in their new-found expertise (Van de Fliert, 1993). 

This raises an important issue. One can regard IPM training as a way to reduce pesticide use. For example, in the present World Bank-financed National IPM Programme, the positive inter​nal rates of return for the project have been based on the expected reduction in pesticide use. This focuses the Pr​oject on targets which are expressed in term of the numbers of farmers trained and makes it logical to give the re​sponsi​bility for IPM to the Directorate of Crop Protection after the termi​nation of the Project. 

However, one can also see farmer IPM training as an entry point for moving the entire government approach to agri​cultur​al innovation. Away from its present narrow focus on heavy handed technology transfer, which views the farmer as a passive adopt​er of uniform imposed tech​nology packages, to a broad focus on enlisting the farmer as an intelligent and expert partner in the challenge to make optimal use of Indonesia's diverse natural resources (see also Castillo, this volume). One could even claim that this is the natural post-Green Revolu​tion approach to capturing additional productivity gains. Such a focus would locate post-Project responsibility for IPM at a much higher bureaucratic level, say the Director​ate General for Crop Production, rather than Box it in at the level of the Directorate for Plant Protection. At the time of writing, the choice has been made to box it in.    

The basis for the training approach developed in the Indone​sian IPM Pro​ject is Non-Formal Education (NFE), itself a `learner-centr​ed' disco​very process (Dilts, 1983; Dil​ts, 1990, Frith, 1983). It seeks to empower people to actively solve `living' problems by fostering participation, self-confidence, dia​logue, joint decision making and self-determination. Group dyna​mics exerci​ses are an important part of this approach. IPM trai​ning is organised in so called  Farmer Field Schools described in Box 3.


______________________________________________________________________


Box 3: Key ingredients of the IPM Farmer Field School

* 
An IPM Farmer Field School (FFS) consists of a group of 25 farmers, selected either from one farmer group, or across such groups within one vil​lage;


* 
During the training, farmers work in small sub-groups of five, the optimal size according to NFE experience world-wide;


* 
Training starts with a `ballot box' pre-test of knowl​edge and ends with a post-test. The tests which have a multiple-choice character, are done in the field and about field problems. The scores of the tests, which are fairly mean​ing​less in themselves, are a motiva​tional device for the partici​pants, and give an impor​tant diagnosis on trainees' relative ability to the trainers;


* 
The Farmer Field School lasts for the main part of an entire rice growing season so as to follow all stages of crop develop​ment. The school meets once a week for ten to twelve weeks;


* 
Each Farmer Field School has one training field, divid​ed into two plots: one IPM managed field, and one field with the package recom​mended by the Agricultural Service including one preven​tive granular pesticide application;


* 
During the training, lecturing is hardly used. The trai​ners do not allow themselves to be forced into the role of expert. They do not answer questions di​rectly, but try to make farmers think for them​selves instead. `What did you find?' `What did it do?' `What do you think?'. This is called the `Apa ini?' prin​ciple, meaning literally `What is this?' Answe​ring a ques​tion directly is considered a lost opportu​nity for lear​ning;


* 
The field school meets somewhere in or close to the field under a tree or in a small shack which provides some shade;


* 
The main activity, the first in the morning, is to go into the demonstration fields in groups of five and observe sample rice hills, usually chosen randomly along a diagonal across the field. Notes are made of insects, spiders, damage symp​toms, weeds and diseas​es, observed on each hill. The stage of the plant is carefully observed, as is the weather condi​tion. Interesting in​sects and other crea​tures are caught and placed in small plastic bags.


* 
Drawings of what was observed are made in the sub-groups, during the `agroeco​system analysis'. On large sheets of cheap news​print fixed to a sheet of plywood, using dif​ferent coloured crayons, farmers draw the rice plant at its present stage of growth, together with pests and natural enemies occurring on it. A con​clu​sion about the status of the crop and possible con​trol measures is drawn by the five members together and written down on the paper;


* 
The sub-groups' agroecosystem analyses are presented to the whole field school group. The conclusions drawn from the field observa​tion with respect to pest control are discussed in the entire group. The field has become the main training material and farmers' own observations the source of knowl​edge for the group;


* 
During each session, special subjects are introduced. Their tr​aining provided the pest observers with a sub​stantial reper​toire of mod​ules carefully developed to avoid lectur​ing. Special topics relate to occurring field prob​lems, such as rat population dynamics, effects of pesti​cides on natural enemies, and life cycles of rice field inhabit​ants;


* 
Group-dynamic exercises enliven the field school and create a strong sense of belonging to the school;


* 
Farmers often keep an `insect zoo', plastic netting around four bamboo poles set around a rice plant in a container. Inside, various pests and predators are intro​duced, and watched by farmers. Through their own experi​ments and observa​tions, farmers gain ecological knowl​edge;


* 
Active members of groups are encouraged to train other groups. This farmer-to-farmer dissemination is an impor​tant strategy for mass replication. We come back to this later;


* 
Once during a field school, a `field day' is organised for local officials, other members of the farmer group, and so on. This has an important diffusion effect. Re​sources are available to entertain the guests with snacks.


* 
Farmers participating in the IPM field school receive a compensation of Rp 1,000 (approximately US$ 0.50) per day from the Project to remunerate possible loss of income while spending time in training. Many groups use these monies for buying caps and T-shirts, decorated with the emblem of the Project and their farmer group name, visi​bly increasing group spirits. Some groups also use (a part of) the compensation to go on excursions, for in​stance to exper​iment stations or training centres.


* 
The `unit costs' of farmer field schools, that is the costs for snacks, for renting an experimental field and its treatment, for paper, plastic bags, crayons, etc., is borne by the Project.


_______________________________________________________________________​

Senior visitors to the field schools marvel at what is happe​ning. Here are farmers and some village officials, the low​liest ranked people on the bureaucratic hierarchy, actively and intelligently discussing their problems, drawing often very accomplished and accurate pictures of various insects, spea​king in front of others (including such visitors as the Minis​ter of Agriculture, and making considered decisions about pest control. It is small wonder that the Indonesian Farmer Field School model has now been adopted in at least ten other Asian countries, in both governmental and non-governmental IPM programmes. 

At this juncture it is perhaps opportune to point out that the `discovery learning' by farmers on the basis of `agro-ecosys​tem analysis' which uses their own field observation, is sci​ence-informed. The agro-ecosystem analysis methodology was carefully developed on the basis of the latest entomological knowledge. Hence this participatory approach does not repre​sent a violation of the `integrity of science', but rather a new interactive way of deploying science (see also Hamilton, this volume).    

8. The training of trainers
The type of farmer training we have discussed requires diffe​rent staff training. After the fiasco with the crash IPM training, T&V style, immediately following the 1986 Presiden​tial Decree, the National IPM Programme opted for a much more fundamen​tal and penetrating approach consistent with the needs of IPM. The trai​ning of trainers, as well as exten​sion worker train​ing, is more or less the same as farmer training. The same basic elements, such as field observation for agro-eco​sys​tem analy​sis, recur at all three levels. 

The NFE approach to staff training began in earnest in July 1989 with the trai​ning of trainers. Twenty-one Field Leaders I (formerly the IPM master trainers), fifteen pest observer coordinators, five heads of Pest Control Lab​ora​tories, and ten trainers from Agri​cultural In-Service Train​ing Centres were thoroughly trained to form the basic IPM trainer cadre. 

An important key to the success of the IPM Project obvious​ly lies in Pest Observer training. It basi​cally uses the same principles as farmer training, as de​scri​bed below. The train​ing takes fifteen months. Its compo​nents are described in Box 4.


_______________________________________________________________________​


Box 4: Components of Pest Observer Training

* 
rice IPM induction training (3.5 months);


* 
practical training in IPM farmer field schools (3.5 months);


* 
dry season secondary food crops IPM training (3.5 months);


* 
a diploma course at the university (4.5 months), which allows them to be promoted in the formal sys​tem;


* 
Each training group consists of fifty people, divided into subgroups of five each;


* 
Rice and secondary food crop IPM training takes place at the Field Training Facilities (FTFs) where the pest obser​vers grow their own crops. They have to become farmers first before they can face farmers in a position as trainers;


* 
The training curriculum is completely field-oriented. The `Apa ini?' principle is the basis for learning. Field prob​lems discovered in the practice fields become topics for dis​cussion. Carefully designed field experiments, such as systematically comparing varieties, fertiliser treatments, variations in pesticide treatments, and a range of special topics (modules to be used in farmer training) are intro​duced and discussed;


* 
Practical training takes place in the work areas of the pest observers where they conduct four IPM farmer field schools each during one season. In this training, two Field Level Exten​sion Workers (FLEW) for each pest observer are trained in IPM on-the-job;


* 
Field Leaders facilitate the FTF trai​nings, and super​vise the pest observer training in the field.


_______________________________________________________________________​

The goal of training the pest observers is to make them confi​dent IPM experts, instill an attitude of self-learning through experi​mentation, and develop a cadre of effective trainers of farmers and extension workers. Since `the methods we learn from are the methods we fall back on when we teach others' (Pontius, 1990), the methods used during pest observer train​ing are those they are expected to use with farmers. During their training, pest observers work in their fields every mor​ning, a rare event for civil servants. Special topics are developed and presented into a set of modules which pest observers feel confident to handle with farmers or exten​sion workers. The training is supported by elaborate field manuals.

During their training, one pest observer has to choose two FLEWs to form a team for farmer train​ing. The FLEWs are given a one-week intro​ducto​ry training at the FTF in which they are acquain​ted with the principles of IPM and with the farmer field school ap​proach. The teams formulate work plans for farmer training. One team conducts two farmer field schools, which implies four field schools for each Pest Ob​server. During the implementa​tion of the farmer field school, the Pest Observer is the main facilitator, whereas the FLEW assists where necessary and, at the same time, learns on-the-job to become IPM facili​tator.

With this set-up, one training cycle, which takes about a year, at one FTF delivers 50 trained Pest Observers, 100 FLEWs, and 5,000 Farmer Field School alumni. During the pilot phase, this pro​cess has been followed for over two years at ten FTFs, and at two additional FTFs that were opened in 1992. In all, by May 1992, that is, at the end of the so-called `pilot phase', about 1,120 Pest Observers and 4,700 FLEWs had been trained following a Non-formal Educa​tion approach, re​sulting in over 200,000 trained farmers.

After completing their training, t​he Pest Observers pick up their regular work as pest occurrence monitors, but with the additional responsibility to organise at least two Farmer Field Schools a year. This arrange​ment sets the scene for one of the typical bat​tles which must be fought to scale up the success of the pilot phase. Given that, with IPM, the chance of pest outbreaks has been greatly reduced, the Project wants to in​crease the propor​tion of the Pest Observe​r's time that can be devoted to farmer training. The Director​ate of Crop Protection still has not lived down the need for early warning systems for `out​breaks' which must be fought with all possible means. Hence it is loathe to release the Pest Observ​ers. 

9. Using Farmer Trainers: the vital multiplier
From the start of the Project, the big question was how the training approach could be scaled up to reach the 10 million small rice farmers in Indonesia. Various models were consid​ered, one of which was, as we have seen, to use the 18,000 FLEWs of the agricultural extension service. Various permuta​tions of Pest Observ​er/FLEW combinations have been consid​ered and tested by the Project. And this avenue has by no means been closed off. FLEW induc​tion train​ing at the Acade​mies now in​cludes a fully fledged IPM training of 15 months (see Box 4), and the new phase of the National Agri​cultural Exten​sion Project might well adopt Farmer Field Schools as its basic approach.  

Meanwhile, spontaneous enthusiasm of many Farmer Field School alumni to carry out training for other farmers in their farmer group and beyond, led the Project to embrace farm​er-to-farmer training as the most promising multiplier of Project success. By 1995, as many farmers had been trained by other farmers as by Pest Observ​ers. Farmer Trainers had become the major vehicle for scaling up. In estimates of what can be achieved with Farmer Trainers, the (conservative) assumption was made that a Farmer Trainer will at most train one field school and that farmers trained by farmers will not become Farmer Trainers themselves. 

The mechanisms for effectively using Farmer Trainers have been set up by the Project. Field Schools run by farmers are funded in the same way as those run by Pest Observers, although there was considerable reluctance to fund this on the part of the World Bank at first. For each Field School which a Pest Ob​server facilitates, he/she selects two farmers as likely trainers for other Field Schools. Experience has shown that it is wise to select one `organiser' and one `technical farmer' as an effective training team. The selected pairs of candidate Farmer Trainers are given a one-week Training-of-Trainers workshop. They prepare their field school with the Pest Observer, and plan it carefully so as to draw down funds for supplies, snacks, their own honorarium, etc. As a result of this careful preparation, the quality of Farmer Field Schools run by farm​ers is not observably lower than that of Schools run by Pest Observers (internal survey by the TA team).

In the four years that this system has been in operation, at the District level, a core of active IPM farmers has emerged which has been selected twice: once for the Farmer Field School and once as Farmer Trainer. They are highly motivated and enthusias​tic for IPM, they are the founding members of local farmers' associations, and they are often able to moti​vate local govern​ment at the village, sub-district and district levels to finance Farmer Field Schools. As we shall see, such local financing might be the mainstay for IPM sus​tainability after the termination of the Project. 

The Project has recognised the potential of these networks of Farmer Trainers and is deliberately building what it calls a horizontal `Management Information System' compris​ing regular meetings for farmers at the sub-district and district levels, and technical workshops where farmers can exchange experiences. The Project pays the small sums for travel, snacks, meeting rooms and so on, which are involved in these meet​ings. 

Multiplying Project impact through Farmer Trainers might not be enough. The Farmer Trainers are especially active in their own farmer group, that is, after a Field School facilitated by a Pest Observer has been held there. Presently, new farmer groups are identified by the FLEWs who (are sup​posed to) work with the farmer group. During the first years of IPM, the `easiest', most active farmer groups were chosen. Now these have been `done', either through the Project or through District funds. For example, in East Java, an IPM Field School has been held in about 5,000 of the 39,000 farmer groups (13%). According to the Field Leaders working in that area, there are no active farmer group anymore. This means a dis​continuity because an active and interested farmer group is a necessary condition for mounting effective Farmer Field Schools. A non-active farmer group tani implies that the relation​ship between local farmers and the FLEW is absent or dis​turbed. In those conditions, more time and effort will have to be invested in holding preparation meetings and Village Heads will need to be in​volved in mobilising Field Schools. This will raise unit costs of Farmer Field Schools. 

The present strategy for scaling up farmer training involved the following components: 



* 
hold at least one Field School in every village through direct involve​ment of a trained facilitator (Pest Observer or Farmer Trainer). (There are several farmer groups in one village).



* 
train Farmer Trainers and support Field Schools run by them;



* 
build active local networks among alumni of Field Schools and especially among Farmer Trainers as a mechanism of autonomous change.       

10. The institutional support framework
Nearly all observers agree that Indonesia's National IPM Programme has evolved a new and highly successful approach to farmer practice, learning and facilitation (the first three dimen​sions of Box 3 of chapter 1 of this volume). But it is one thing to develop such an approach to facilita​tion, quite another to develop and install an institu​tional frame​work for supporting it, and especially to manage the change of the existing aparatus which is required. 

At the simplest level, IPM seems to require decen​tralised teams of trained staff, capable of autonomous, local​ity-speci​fic deci​sion making, based on local monitor​ing and experimen​ta​tion, and rooted in active farmer participation and control. In fact, farmer organisation was seen, from the beginning, as a neces​sary condition for IPM sustainability (Dilts, pers. comm.). At a more complex level, the approach requires new flows of financing, and, especially if IPM is to become susta​inably ingrained into the Indonesian fabric, a bureaucratic support structure. Can a decentralised system as de​scribed function in such a hierar​chical system as Indon​esi​a's public sector? 

Below we shall briefly describe some of the experiences which accompanied the change-over of the Project from its so-called pilot phase to its present status as a World Bank project of the Indonesian Government. One thing that happened was a unexpectedly quick change of affiliation from BAPPENAS, the Planning Agency, to the Ministry of Finance, Directorate General of Crop Produc​tion. Without going into detail, the following aspects are worth mentioning (Box 5).  


_______________________________________________________________________​


Box 5: Some institutional implications of becoming part of the Government structure

* 
At the central level, a special Bureau coordinates the Project and is in charge of financial flows, coordination with other agencies, annual reporting, etc. This Bureau was created rather quickly and, initially, it found it hard to submit the required estimates in time for the annual Treasury procedures. Given that these procedures, even if implemented according to the book, take at least two months from the end of the financial year on March 31 to get new money into the field, a whole year was more or less lost during which hardly any activities could be mounted.


* 
An estimated 40% of total project funds are required to fund `costs' of various sorts at the national level.


* 
In the field, the cadre of highly trained Field Leaders has been installed at the sub-province and district levels in all 12 provinces of the Project. There is a Pest Obser​ver in virtually every sub-dis​trict. Monthly management meetings and technical updating ses​sions for these staff are held, especially at the dis​trict level, though their financing is not secure.


* 
A special structure has been installed which allows funds to flow directly to the Agricultural Service offices at the sub-district and district levels. This is an achievement. One of the problems is that, in some areas, serious compe​tency battles are going on between Agricultural Service (in charge of agricultural development in the Province) and the Director​ate of Plant Protection (of the National Ministry of Agriculture) to which the Field Leaders and Pest Observers officially `belong'. As a result, some Field Leaders are no longer involved in decision making about IPM and Pest Observers are cur​tailed in the time they are given for farmer training.


* 
The unit cost per Farmer Field School was cut, and snacks, farmer remunera​tion, supplies, experimental fields (a key to a successful Field School) and special activi​ties, such as field days, networking, train​ing of trainers, and technical meetings were no longer fi​nanced. In other cases, the funds arrived late, so that the Field School could not complete the growing cycle. This meant a sharp reduction in the quality of the Field Schools, with many farmers dropping out after a number of ses​sions. The focus was on targets, athat is on the number of farmers trained. Offi​cially, the target of 400,000 was achieved by 1995. But this figure was arrived at by multiplying the number of Field Schools held by 25, the official number of partici​pants. In actual fact, the number of farmers properly trained has probably not increased that much over the number at the end of the pilot phase.      


_______________________________________________________________________​

In all, the change to the status of official World Bank Pro​ject has had very serious implications for the quality and enthusiasm of the staff. One can doubt the capacity of the largely self-referential bureaucracy in Jakarta to under​stand what it takes for the country to benefit fully from this innovative project that was spawned under the Govern​ment's own auspices. Although the Bank's Mid-Term Review has raised some of these issues, and although the Jakarta officials agreed to go along with some of the suggestions, one cannot expect farmer meetings in sub-districts, farmer train​ers, insect zoos, snacks for Farmer Field Schools, etc. to continue to be financed from the annual Government allocation to the Direc​torate of Crop Protection, once the World Bank funding is terminated. The best bet for sustain​ing the IPM 'move​ment' seems to be to create the condi​tions at dis​trict, sub-district and village levels, through NGO and Local Gov​ern​ment funding, for the development of local activ​ist net​works of pro​gressive and influential farmers who want to move beyond the Green Revolu​tion and have seen the value of IPM-type training for achiev​ing that.   
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1. Part of this chapter appeared earlier as an article by N. Röling and E. Van de Fliert (1994) called "Transforming exten�sion for sustainable agriculture: the case of Integrated Pest Management in rice in Indone�sia" in Agri�cul�ture and Human Values Vol 11 (2+3), Spring and Summer, pp 96-108. That arti�cle benefitted from assistance from Mrs Jennifer Dunn (who edited a 50 page 1991 mission report into a first draft), from Dr Patri�cia Matteson who made helpful comments on the third draft, and from Dr Russ Dilts, the team leader of the FAO TA team of Indones�ia's IPM Programme, who made equally helpful comments on the fourth. Dr Haynes and Dr Lori-Ann Thrupp, resp. editor and guest editor of Agri�cul�ture and Human Values, also made impor�tant contribu�tions. The article was originally based on a report written by the au�thors during a field trip of the first author to the project in 1991. At the time, the second author was carrying out an evaluation of IPM farmer field schools in a district in Cen�tral Java for the FAO. This evaluation became the basis of her doctoral dissert�ation (Van de Fliert, 1993). The article was later updated and changed on the basis of her work. 





The article was updated a second time in 1996 on the basis of the first author's participation in the World Bank's Mid-Term Review of the Programme in September 1995. The Mid-Term Review was particularly useful in learning more about the efforts to scale up the impact of the programme, especially through the use of Farmer-Trainers. 
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2. The FAO `Inter-country Programme for the Development and Applica�tion of Integrated Pest Control in Rice in South and South-east Asia' started with a pilot IPM (training) programme in 1978-80 in the Philippines. In the next nearly 20 years, funded by the governments of The Nether�lands, Australia and The Arabic Gulf Fund, the programme expanded to 13 partici�pat�ing coun�tries in South and South-east Asia, where it initi�ated IPM training and research activities, and supported national programmes.





