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FOREWORD

This paper tells the story of the Bank's involvement in the development of
agricultural extension in India, starting in 1977 and up to the present time. The
report analyzes past investments and achievements, strengths and weaknesses of
ongoing extension projects, the future challenges to be faced and prospects for future
Bank support. It is a story of gradual, but remarkable, institutional change and
strengthening on a very large scale. Few Bank-supported programs can have
reached so many farmer beneficiaries in a sustained manner on the scale of the subcontinent of India. The paper provides a useful case-study for the student of
extension and for those involved in the preparation and design of extension
projects for which the Indian experience may provide some valuable lessons.

Heinz Vergin
Director
Country Department II
South Asia Region
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EXECUTIVE SUMMARY
The purpose of this paper is to provide an account of the World Bank's past
and on-going experiences in extension development in India; to describe what has
been achieved thus far and to discuss recent developments and new directions.
Starting in 1977, the Bank has supported extension development in 17 states
of India through 15 Credits. Twelve Credits are closed and 3 multi-state Credits,
(covering 12 states) are on-going. The total value of the Credits for extension
development in India is US$373 million, of which $314 million has been disbursed
thus far. Bank-assisted extension development in India has been based on the
Training and Visit (T&V) model.
The outcome of past and on-going assistance is that 17 professional state-wide
agricultural extension services have been established and are accessible to abou.t 80
m, or 90% of all Indian rainfed and irrigated farmers, covering some 150 million ha
of cultivated area. A physical infrastructure of housing, offices, training facilities,
and vehicles has been provided and a force of 88,000, mostly field-based, agricultural
extension workers trained and positioned in the field. Over 50,000 of these positions
were filled through the re-deployment of existing state government employees.
Strong organizational linkages have been established between the state Departments
of Agriculture and the research systems of twenty-six State Agricultural
Universities, and a significant start made to involve other development
departments, Forestry, Horticulture, etc. in coordinated state research and extension
services. The Government of India's Directorate of Extension (DOE) has been
strengthened and has proved effective in generating extension policy, organizing
national and international training, fostering cross-state exchange of experience and
ideas, and in monitoring state extension development. Every month in India ,about
400 joint research and extension monthly workshops, and 7-800 fortnightly
extension staff training sessions are held and 9-10 million farmer field visits made
by village extension workers. Few Bank supported programs have reached so many
on a sustained basis. Functioning Monitoring and Evaluation Units have been
established in all 17 states, offering an almost nation-wide coverage.
The T&V state extension services introduced to India in the 1970s and 1980s
as project entities have, over time, become institutionalized as state agriculturaLl
extension services. Though no longer beholden to any particular extension dogma,
in the most part, the states have found that the discipline of the field visit program
and regular training of the T&V approach continue to be appropriate. The T&Vr
extension system, created with World Bank support, is the only nation-wide, villagebased agricultural service in the country. There is general agreement that the future
challenges are to improve overall extension quality and effectiveness by innovation
and modernization of these existing public resources together with the promotion
of greater private sector involvement.
The sustainability of the T&V agricultural extension model has often been
doubted, particularly the ability or willingness of states to continue to fund a system
that is more staff intensive than the one they had before. Experience has shown that
sustainability has not, so far, become a major issue in India. Most states are
ix

x

increasing their financial allocations for extension, extension staff that were
redeployed or newly recruited for the T&V extension services are not being
transferred to other duties on project completion and the regular training and
disciplined field-based farmer visits are being retained, mostly without dilution.
Lack of sufficient operating funds is a problem in some states, but this is more a
fund management issue as the net shortfall is in an amount marginal to the total
agricultural extension budget.T&V-based state extension services have also proved
resilient to a fractured single line of command. For example in Gujarat,
Maharashtra and Andhra Pradesh, where considerable powers over extension staff
have been delegated to elected district bodies, extension services are working as well
as elsewhere.
For several years now, the T&V extension approach has been applied flexibly
with innovation encouraged so that extension is tuned to meet state-specific needs.
State agricultural extension services now handle information on technologies for a
wider range of crops and farm activities than before; monitor and advise on farm
input and credit supply; make increased use of demonstrations and modern
communication technologies in extension work; have begun to introduce woman specific extension activities into their work schedules; and are becoming
increasingly forceful and confident in the feedback of production constraints and on
inadequacies of recommended technologies to the research system.
The level of economic benefits resulting from investment in extension in
India will continue to be debated because of the difficulty in linking the investment
to specific production benefits. In the few cases where an economic analysis has
been attempted acceptable rates of return have been obtained. It is however
generally agreed that the extension services have enhanced the rate of adoption of
productivity increasing technology whenever such technology is available.
Despite the many years of GOI, State Government and Bank involvement
with extension development in India a number of weaknesses are still apparent.
These include needs to improve: the quality of Subject Matter Specialist support to
the system as a whole; extension management and planning; services to rural
women; use of modern communication technologies; cooperation with NGOs and
the industrial sector in agricultural extension; and most importantly to introduce
meaningful farmer participation in the operation and planning of state extension
services.

Future development and improvement of agricultural extension has to
respond to the above weaknesses as well as introducing new ideas and innovations
to carry extension forward into the 21st Century. Some main challenges for the
future are to:
-

fully broadbase extension to cover information on all land based farm
activities and to ensure more effective coverage of all social groups: This
will require considerable staff re-training; much stronger interdepartmental coordination in the planning and operation of agricultural

xi
extension; and improved output from research in areas which have
hitherto received little attention;
-

improve the quality and effectiveness of extension: This will require
radical improvement in the quality of both in-service training and of
agricultural education at State Agricultural Universities; adjustmaent of
personnel and cadre management rules to upgrade recruitment criteria,
provide reward for achievement, allow promotion on merit rather than
on seniority alone, and allow inter-change of SMS between extension
cadres of departments of agriculture and research cadres of agriciultural
universities; increased use of modern communication technologies in
extension; and improved, more broadbased technology output from
research that takes production costs, benefits and risk into full account;

-

improve extension management: through adjustment of rules for
manager selection to be more merit-related; the provision of mo:re need based management training for senior and mid-level extension
managers; increased international exposure; and modernization of
information collection and handling in an MIS system to serve extension
management and planning needs;
hold or in the longer term to reduce public expenditure on extension:
Options for this include: making more use of NGO and industrial sector
inputs into extension to minimize state costs; make increasing use of
modern communication technologies to reduce staff requirements;
privatize extension for high value cash crops; provide the right incentive
structure to encourage private sector investment in information
diffusion; and gradual reduction in staff intensities as staff quality and
mobility improves and as farmers individual access to information
(telephone, personal transport, etc.) improves; and

-

introduce farmer participation in public sector extension management
and planning: As there is little successful experience of this so far in
India, innovative approaches need to be developed and tested in the
field. These could include involving farmers in extension staff selection;
performance evaluation and transfer; community contribution towards
extension costs; and more delegation of extension control and budgets to
locally elected bodies.

Continued Bank assistance for key agricultural services, such as extension,
remains an integral part of the Bank's lending strategy for India. Future assistance
would be designed to address the above challenges with a view to promoting
extension operations that can be effective in meeting the future demands of the
farming community as well as supporting national agricultural growth objectives.
Action-based agendas to achieve this could be funded, both through state-specific as
well as national programs.

I

AGRICULTURAL EXTENSION IN INDIA
The purpose of this paper is to provide an update on the World Bank's past
and ongoing assistance to extension development in India; to describe what has
been achieved thus far; and to discuss recent developments and new directions. It is
presented in three sections, namely, Past, Present and Future.
PAST
Bank Assistance
Soon after independence, GOI began sponsoring a number of extension
programs designed to meet the need for more effective country-wide agricultural
development. Despite their proliferation, these programs covered only a small
proportion of farmers, and among them, generally the larger ones. They focussed
largely on implementation of target oriented, farm input distribution schemes.
Recognizing that a different approach was required to achieve a more broadly-based
increase in agricultural output, the Government of India (GOI), with IDA assistance,
introduced an extension approach tried in several countries before India and
generally known as the "training and visit" system (T&V). It was first tried in India
through pilot projects in the Rajasthan Canal Command Area and the Chambal
Command Area in Madhya Pradesh. Results of the pilot projects were satisfactory
and the Government decided that such professional extension services based on
T&V principles should be introduced throughout the nation. The system was
subsequently adopted in various states with Bank support, commencing in 1977.
Since then, IDA has supported extension development in 17 major states through 15
Credits (12 are now closed and three on-going). National coverage is nearing
completion. The total original cost of the 15 extension development projects in
India is US$660 million of which $373 million is the Bank's share. $314 million has
been disbursed to date (see Annex Table 1).
Currently, three National Agricultural Extension Projects covering 12 staLtes
are being implemented. Each project supports the development of agriculture
extension services in a number of states, in most cases for a second time to focus on
specific follow-up needs remaining after a first project intervention. When the
T&V model was first introduced to India, it was fully realized, given the scale of
institutional reform involved, that the recruitment or redeployment of staff, their
training, the introduction of new working procedures, the establishment of stronger
links with the SAUs would take time and be a gradual process. Therefore, first
phase projects concentrated upon establishment of the new extension services and
focussed technology transfer on foodgrains (the national priority at that time) and
the available, low-cost, high-return technologies. Second phase projects were
designed to consolidate the establishment of the new extension services, upgrade
service quality, and to broaden coverage. Extension development in India has
always been viewed as a long term and evolving process.
In addition to supporting the development of state extension services,
national extension projects have included components to strengthen the Central
Directorate of Extension of the Ministry of Agriculture, GOI, and to establish a
1
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special sub-project fund administered by the Ministry of Agriculture, designed to
finance the development of extension at the center or in any State, in areas or
subjects not specifically covered at the time of project appraisals. Central component
assistance under three Credits amounts to US$4.0 million for strengthening the
Directorate of Extension (DOE), and US$31.0 million for the special sub-project fund.
In 1987, the Bank undertook a review of agriculture extension in India.
(Agricultural

Extension Sector Review

-

January 1988

-

Report No. 6950-IN). This

report took stock of past assistance, examined implementation performance and
achievements; identified strengths and weaknesses of the T&V extension approach
in the Indian context; and made recommendations for the improvement of
extension. The report concluded that the T&V approach was an appropriate and
effective way of managing extension in circumstances as those that prevail in India,
and that through the extension reforms of the past fifteen years a professional and
powerful force for technology information dissemination has been developed in
much of rural India. It also concluded that extension has still a central role to play
in the inter-linked network of agricultural services (credit, research, marketing,
input supply, etc.), and that many opportunities remain for increased productivity
and production in both irrigated and rainfed farming situations. It was, however,
recognized that there is much room for improvement and need to strengthen the
management and operational efficiency of the state extension services and to adjust
and tune the system so that it evolves to meet changing farmer needs and national
and state priorities. How T&V-based state extension services are in practice being
adjusted and modified is discussed below.
The extension sector report made the following main recommendations:
-

the coverage of information disseminated by extension services should
be broadened to cover technology transfer for all on-farm, land-based
activities;

-

the quality of extension services must be improved, mainly through
training and manpower development;

-

staff deployment (particularly of SMSs, VEWs and AEOs) should be
reviewed and rationalized by individual states;

-

state extension services should make a more conscious and concerted
effort to understand the role and influence of women in agriculture
and to provide an improved on-farm service to rural women;

-

improvement in the quality and efficiency of extension monitoring
and evaluation through training and computerization and improved
extension program planning, especially at the district level, are vital to
improve decision making by extension managers;
the role of the GOI Directorate of Extension requires re-definition to
exploit its comparative advantage. The review suggested that DOE
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should play a coordinating role in areas where the states gain most
from centralized operations and planning - most particularly training;
and
the Indian Council of Agricultural Research (ICAR)/SAU extension
schemes should be reviewed and rationalized'.
Parallel to its assistance for extension reform and development, the Bank has
supported the development of adaptive and applied research. Initially this was done
through including research components in combined extension and research
development projects in five states2 . Subsequently the National Agriculture
Research Project (Credit 855-IN) was approved in 1978 and was designed to enhance
the adaptive and applied research capacity of state agriculture universities (SAUs) at
the level of 120 agro-ecological zones in India, using ICAR as the nodal executing
agency. A follow-up project, NARP II (Cr. 1631-IN), was approved in 1984, bringing
the total Bank financial support for research development under the two national
projects to US$99.1 m. Strong linkages between state extension services and the 120
zonal research stations have grown, with the zonal research stations responsible for
providing and presenting location-specific technologies to extension staff working
in each of the 120 agro-ecological zones. In NARP II, the scope of research work
being undertaken by state agriculture universities at zonal stations has been
broadened to include subjects such as horticulture, fodder and animal husbandlry,
agro-forestry and water management, enabling research to provide the information
required by a truly broadbased extension service. Having the extension and research
development projects running concurrently has afforded the Bank and GOI the
opportunity to focus attention on the linkage between the two, and the critical need
to make research work farmer-relevant.
Monitoring and Evaluation
Monitoring and Evaluation Units have been established to monitor and
evaluate extension project performance in all 17 participating states. A total
national M&E staff of 1270 have been sanctioned, of which 962 or 75% positions are
filled.
In the early 1980s, the Bank invested considerable time in developing
standardized M&E survey formats and methodologies specifically for extension
monitoring and evaluation, and also provided training to M&E staff in the conduct
and supervision of M&E work. In addition, innovative extension evaluation
research studies were designed and executed. These first surveys were designed to
monitor physical developments and the introduction of the new operational
procedures of the T&V extension approach. In the first instance, they gave less
emphasis to the difficult task of evaluating extension impact on production.

1

The subsequent Sector Review of Agriculture Research (Report 8383-IN in 1990) recommrended
that ICAR extension schemes should be discontinued.

2

Orissa, West Bengal, Rajasthan, Assam and Bihar.

4

Surveys investigating the rates of adoption of key technologies were incorporated
later. As a result of these efforts, standardized M&E was effectively introduced in all
states and the introduction of the T&V extension approach has been thoroughly
monitored. The evaluation of extension impact has proved more difficult and has
been less successful. The M&E Units have continued to operate after projects have
been closed and monitoring reports are produced bi-annually in all states, and an
increasing number of special evaluation studies are being prepared, both by M&E
units themselves and in conjunction with SAUs.
Performance of Closed Projects
Twelve Extension projects are closed. At closing, five states were rated as
having no significant problems, six having moderate problems and one having
major problems. The main reasons for delayed implementation were: initial
difficulties in staff recruitment and the re-deployment of staff from other
departments; inadequate counterpart funding in the early years; and delayed civil
works mainly due to difficulties in land acquisition at the thousands of dispersed
rural sites involved. Analysis of estimated and actual Rupee expenditures under
the 12 closed Credits (Annex Table 2) shows that eventually total actual expenditure
exceeded SAR estimates by 30%. Although some states delayed the provision of
adequate counterpart funding by one or two years, in the end they provided
considerably more financial support than was originally anticipated. Actual
expenditures on staff salaries and civil works considerably exceeded original
estimates whilst expenditures on vehicles and equipment and training were
generally less.
Over the years, the PCRs and PPARs of extension projects in India have
offered a wide range of findings and lessons to be learnt. They have mostly
concluded that T&V extension projects have been implemented satisfactorily, that
the T&V extension model is appropriate, and that reformed extension appears to be
having a positive impact on improved agricultural output. 3
-

The most recent PPAR (dated June 29, 1990)4 covering five states West Bengal, Bihar, Kerala, Maharashtra and Tamil Nadu - provides
an exhaustive list of findings and lessons. Major concerns emphasized
therein include:

-

the sustainability of T&V-based extension services, particularly with
respect to the continued provision of adequate operating costs;

3

Empirical evidence for this is extremely limited and in practice, difficult to obtain because of the
difficulty in separating the impact of extension on production from other influencing factors such
as credit and irrigation development. Whilst extension project evaluation studies have
measured comparative technology adoption rates, they have not been able to determine precise
levels of productivity increase due solely to extension work. Only one study conducted in
Haryana in 1984 has done that (see C. Feder, L. Lau and R. Slade). The impact of Agricultural
Extension, World Bank Staff Working Paper No.756 November 1985.

4

Report No. 8808
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the difficulty of managing and the reduced effectiveness of extension in
cases where the VEW reports to separate technical and administrative
supervisors (as in case of Maharashtra);
the need to improve the quality of extension through enhanced
analysis of benefits and costs and production/market risk analysis in
formulating and presenting recommendations and greater recognition
of local conditions and constraints faced by farmers;
the failure of public sector extension services to take greater advantage
of complementary private sector technology and information sources;
and
-

intensive extension should not be provided in areas for which relevant
technology is not available.

The Outcome of Past Investments in Extension
Professional agricultural extension services have been established in 17 major
states in India. These state-wide services cover both rainfed and irrigated areas, and
are estimated to be accessible to about 80 million agricultural farm holdings or 90%
of all Indian farmers (1980-81 census data). In terms of area coverage, some 150 M ha
(91% of the total cultivated area) fall in the area of influence of the T&V-based
extension services.
A basic infrastructure of field staff housing, training halls and sub-divisional
and district agricultural offices has been established throughout most of India.
Vehicles have been made available to supervisory staff at sub-divisional, district and
state levels, and self-replenishing loan funds established for motorcycle purchase by
junior staff. Although vehicle replacement can be a slow business after a projec:t has
closed, there are procedures in all states for vehicle write-off and replacement from
the states' non-Plan budget 5 ; this procedure works, but there can often be delays. In
most states, continued mobility of extension staff is being ensured. Audio-visual
equipment, ranging from simple flip charts to video equipment, have been
provided in most states. Many states have also taken advantage of the centrallyadministered (DOE) special sub-project fund to further equip extension with
training and communication equipment even after their state extension project has
closed. In terms of staff numbers, there are currently 88,400 sanctioned extension
posts in state Departments of Agriculture, of which 87,000 or 98% are field postilngs.
These positions have been created partly through the transfer of staff from other
departments, particularly from Community Development, and partly through t:he
creation of new posts. Approximately 51,000, 62% of the total 82,000 AEO and VEW
sanctioned positions were filled by the redeployment of existing government staff.
In total, 73,000 (83%) out of the 88,000 sanctioned posts are filled (see Table I below
and Annex Table 3).
5

During project implementation Bank-supported expenditures are funded under a states 'Plan' or
'Development Budget'. On project completion and withdrawal of external support, liability for
vehicle replacement is usually transferred to a states 'Non-Plan' or 'Recurrent Budget'.
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Table 1

-Status

Extension Staffing

Posts Sanctioned Posts Filled Vacancies
(No)
(No)
(%)
State and Divisional levels

132

124

7

District and Sub-divisional levels

1639

1383

16

Subject Matter Specialists

4272

3349

22

Field Staff (AEO & VEW)

82392

68204

18

88435

73060

17

Total

This very considerable, village-based extension work force has received basic
training in agriculture (usually matriculate plus one or two years training in
agriculture or increasingly a B.Sc. in agriculture) and receives regular in-service
training once or twice a month, amounting to about one and half months of inservice training per annum per field worker. This has resulted in a steady
upgrading of staff knowledge and skills over the years. Through Subject Matter
Specialists, field staff are kept in contact with State Agricultural University scientists
and the latest technological recommendations of their zonal research stations.
Every month in India, some 400 joint research-extension workshops are held and
700-800 in-service training sessions held for field staff. Almost everywhere the
Village Extension Worker is maintaining a disciplined program of field visits; on
average each VEW will make about 125 field visits and five group visits per month.
With a total of 80,000 field staff, 9-10 million extension field visits are being made
each month in India. Past investment in extension has therefore established
relatively well-trained, field-oriented state extension services, being constantly
improved through regular inservice training, operating in a systematic and
monitorable manner, and backed by the essential physical infrastructure of buildings
and vehicles.
Performance of state extension services has been variable. Not surprisingly,
those states having the strongest administrations, the best managed Departments of
Agriculture and the least constrained financial positions have performed the best.
Of the states which have already fully participated in one or two extension projects,
only West Bengal and Bihar have failed to fully establish the reformed extension
service. In most states, there is no doubt that the extension services apart from
being numerically stronger and better organized, are also much better trained and
more closely associated with research than before. Each state has also developed a
reasonably well-staffed and equipped monitoring and evaluation unit. Although
originally established to monitor the introduction of T&V extension, their role has
begun to broaden and they have the potential to develop into useful tools for the
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management and planning of state agriculture. Performance of M&E units is
variable but particularly good in Karnataka, Tamil Nadu, Haryana, Rajasthan,
Assam and Gujarat.
Whilst the physical and organizational aspects of the extension projects have
been thoroughly monitored and documented, it has not proved possible to reliably
deternine the impact of extension investments in terms of increased agrictdtural
production and to derive meaningful estimates of economic rates of return.
Empirical evidence on the impact of extension on output is in practice difficult to
obtain, because of the difficulty in separating the impact of extension from other
influencing factors, such as credit and irrigation development. Whilst extension
project evaluation studies have measured comparative technology adoption rates,
they have not been able to determine precise levels of productivity increase due
solely to extension work.
Past investment at the center has resulted in the establishment of a strong
Directorate of Extension within the MOA. This has taken ten years to achieve
during which time performance has been mixed. Now DOE is proving useful and
effective in:
presenting new policy directions such as the broad-based extension
approach to states;
the organization of national seminars on extension-related topics;
the organization and coordination of international and inter-state
training programs;
-

publication of bulletins on extension;

-

fostering cross-state exchange of ideas and experience;

-

administering a national special project fund for extension
development;

-

assisting states prepare proposals for financing under the national
special project fund;

-

appraising state project proposals; and

-

monitoring and reporting on state extension developments.

Even though agriculture is constitutionally a state subject, strong central
support is often needed for new initiatives to take a firm foothold. Whilst DOE has
promoted the establishment of T&V-based state extension strenuously, a lack of
understanding and positive commitment on the part of the Ministry of Agriculture
as a whole has in the past contributed to the difficulties of extension development
and is one of the reasons why DOE did not develop as quickly as expected. Thiis
problem is still alive as witnessed by the continued emphasis and high profile given
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to centrally-supported subsidy-laden special crop schemes alongside the broad-based
technology-based extension approach followed by state extension services.
The T&V extension services introduced to India in the 1970s and 1980s as
project entities in each state have been transformed over time to become state
agricultural extension services. They are now part of the accepted institutional
fabric, there to serve farming in that state in the most appropriate and efficient way.
Though no longer beholden to any particular extension dogma, in the most part, the
states have found that the essentials of T&V continue to be appropriate. Whether or
not the "T&V extension system" is the right thing for India is no longer a question
frequently posed in India. The T&V-based state extension services are now the defacto existing, and only, public-financed nation-wide village-based agricultural
extension service in the country. The challenge now is to build upon this base by
innovation and modernization to improve extension quality and effectiveness.

PRESENT
Performance of On-going Project States
Bank-supported extension development is ongoing in 12 states. Performiance
in two out of the twelve participating states is rated as having major problems.
These are, Bihar where extension services are poorly managed and funded, and.
Punjab where implementation has been severely constrained by a lack of financial
support (due mainly to law and order budgetary priorities). The performance of DOE
at the center is continuing to improve and it is now playing a significant role in
extension development in the country as a whole. Furthermore, the quality of their
state monitoring missions has improved to an extent where they are now able to
progressively take over state supervision responsibilities from the Bank.
Current Issues of Extension Development
Before discussing the India-specific experience, it is of interest to consider
findinrgs of some global assessments of T&V-based extension. The UNDP in 19906
stated that the most commonly encountered weaknesses of T&V extension,
worldwide, were:
-

limited use of mass media which might increase effectiveness
especially in reaching women and other small scale farmers;

-

limited or no clientele involvement in program development;

-

recurrent cost problems that become serious when donor funding
terminates; and

-

weak links with research, plus the lack of adequate SMS capacity,
frequently resulting in the lack of appropriate technology.

All the above are relevant to a greater or lesser degree in India today, and are
further discussed below.
A worldwide review of extension undertaken by the Agriculture and Rural
Development Department of the World Bank in 19907 noted four main lessons
arising from the Bank's experience in lending for extension:
agricultural extension requires effective organization and management
tailored to suit specific situations;
agricultural extension requires site-specific methodologies and suiitable
technologies;
agricultural extension must be relevant and responsive; and
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-

farmer participation is fundamental to sustainable extension.

All these general requirements apply to India.
The following discusses how several main issues considered critical to
successful extension development in India have or are being addressed; responds to
some of the common criticisms of the T&V model as it is applied in India; and notes
some continuing or newly emerging areas of concern.
Sustainability of T&V-BasedExtension
The sustainability of the T&V-basedextension model has been frequently
questioned with doubts expressed as to its affordability. It is not commonly realized
that, in most states, T&V extension services were largely staffed by redeployment of
existing government staff, either from other Departments (Community
Development Department) or from outdated commodity-based schemes. About
65% of extension field staff positions were filled in this way. The real incremental
number and costs of extension staff associated with the introduction of T&V-based
extension in India have often been over-estimated. As measures of sustainability,
the paper briefly responds to the following questions; what is the actual cost of a
Department of Agriculture T&V-based extension service? Is this proving
affordable? Are extension staff or other resources being transferred from extension
to other functions or departments on project completion? Are radical changes
being made to the extension organization or approach established under the Bankassisted projects after project completion?
The actual annual cost8 of operating T&V-based extension services in India
(17 states) is about Rs. 4000 million or US$ 150 million. This works out at a cost of
about Rs.50 (US$2.0) per agricultural farm holding or about Rs.27 (US$ 1.0) per ha
cultivated. In terms of produce equivalent at current farmgate prices, this annual
extension cost translates to about 5 kgs of paddy or wheat or 3 kgs of a pulse or
oilseed per ha. Some specific state examples of extension costs are given below at
Table 2.

Table 2Total Cost
Per Annum
(Rs.M)

State

Costs of Extension
No Agri.
Holdings
'000

Cultivated
Area
'000 ha

Cost/Annum
Rs.
Rs.
Holding ha

Tamil Nadu

250

5000

7088

45

35

Rajasthan

230

4500

17,000

50

14

8

Includes staff salaries; travelling allowances; extension, office and vehicle operating costs; and
vehicle replacement, for the state agricultural extension services.
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In states where projects have closed, the cost of extension has been mostly
transferred from the Development (Plan) to (non-Plan) budgets and thus become an
accepted state commitment. In most states, financial allocations to extension have
not diminished, rather increased, mostly because of increased salary costs. pAn
analysis of actual expenditures on agricultural extension 1981-82 to 1990-91 in Tamil
Nadu (Table 3 and Annex Table 4) illustrates this trend.

Table 3 -Actual Expenditure Agricultural Extension in Tamil Nadu9
(Rs. Million)

Year

1981-82
1982-83
1983-84
1984-85
1985-86
1986-87
1987-88
1988-89
1989-90
1990-91

Total
Operating
Expenditurel(

22.3
74.7
90.8
102.4
128.1
144.7
154.3
168.0
226.1
261.2

Civil Worksll

18
20.5
29.6
5.9
47.2
22.5
-

Overall
Total

22.3
76.5
111.3
131.9
134.1
192.8
176.7
168.0
226.1
261.2

However, in several states, the level of operational funding has not been
maintained in real terms, reducing the mobility of extension. This is more a fund
management rather than a fund shortage issue, as the net shortfall of operational
funds is an amount marginal to total allocations for extension or agriculture, which
could be rectified by reallocation of resources within the overall agricultural budget.
Also, in states where operational funds for extension have been reduced or not
increased, extension has not suffered more or less than any other state services, but
has been subjected to state-wide stringency meastres imposed across all secltors. The
general picture in India is then that, so far, most states are affording to fund their
agricultural extension services, and that financial sustainability of extension is not
yet a major issue.
There is no evidence that substantive transfers of extension staff to other

9

Project started in 1981-82 and completed June 1987.
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Includes establishment salaries, office costs, training, equipment and vehicles.
Completed during Bank-supported project.
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duties is taking place once the Bank's assistance comes to an end. Agricultural
extension staff may from time to time be used for non-agricultural purposes in crisis
situations and at election times, but as a rule they have been allowed to work
exclusively on agricultural extension.
The core features of the T&V organization and approach have remained
largely intact in closed project states. Over the years, states have made adjustments
to the basic T&V model in order to tailor extension organization and operations to
their particular requirements. Such change is generally positive and to be
encouraged. The most radical changes have taken place in Kerala. In that case, the
contact farmer has been replaced by commodity farmer groups and the role of the
SMS has been integrated with that of field supervision. Given the special characters
of Keralite agriculture and demography, some of the changes introduced by the State
Government have merit and are worth experimenting with. Some seem less
positive, the total replacement of the contact farmer by commodity-specific farmer
groups (initially rice farmers) has led to: VEWs withdrawing from a monitorable
field visit schedule, extension becoming more office- and classroom-oriented than
before, and extension focussing on a more restricted section of the farming
community with a narrower technology information package. In other states, the
number and disciplines of SMSs are being revised and reduced. In Uttar Pradesh,
for example, where it is intended that all new VEWs employed will be graduates
and equipped with a motorcycle, a less intensive staffing pattern is being adopted.
VEWs will cover a larger geographic area and number of farm families, and the
immediate AEO supervisory cadre will be dispensed with. This revised
organization is still being established and has yet to prove itself. These are some
examples of the ways states are modifying the system to meet their needs and to
improve cost-effectiveness.
The basic T&V approach is being applied flexibly and experimentation is
encouraged so that individual state services become more relevant to farmers needs
and changing policies. Change is increasingly apparent in the range of contact
points being used. The individual contact farmer point is increasingly
supplemented with group meetings, village video shows, and on-farm
demonstrations.
Extension and Farm Input Supply
There is a perception that by definition T&V extension has nothing to do with
farm input and credit supply. In the early years, the typical state T&V service tended
to distance itself from input activities. Today, extension staff still do not operate
input stores or trade in supplies, but all are responsible for the assessment and
monitoring of input supply in their respective areas, either through the cooperative
or private retail systems, and assisting in the processing of credit applications. The
private and cooperative sectors are playing an increasing role in input supply,
particularly fertilizers, pesticides, weedicides and high value seeds. Several states,
recognizing this, have started to withdraw government from the input supply
business. The Government of Tamil Nadu, for example, is now phasing out its
pesticide and seed production and distribution activities, and the Government of
Uttar Pradesh is drastically curtailing its large input supply network and retraining
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and redeploying their farm input supply staff to extension. The pressures on
extension staff to become involved directly in input trading are thus gradually
diminishing.
Single Line of Command
The ability of the T&V model to function effectively without a rigid
hierarchical single line of administrative and technical command has often been
questioned. The process of administrative decentralization to district and village
levels has not in fact moved as quickly as was expected, and there has been rauch
variation in its application between states. At present it is only in real effect in
Maharashtra, Gujarat, Andhra Pradesh and Karnataka. The decentralization of
power to the district and village levels has brought some problems with it. There
does tend to be greater call on extension staff to assist in other non-agricultural
extension duties, the movement and promotion of district cadre staff is made more
difficult, and the financial control and administration of extension is more
complicated. On the other hand, such decentralization does bring the extension
worker and district administration closer together improving district administration
commitment to agricultural extension and, enhances extension worker
accountability to the local administration and community. In practice, and despite
some problems, extension services are working well in Gujarat and Karnataka and
reasonably well in Andhra Pradesh and Maharashtra and on balance, the
decentralization of administration is proving positive.
Focus of Extension
State extension services have been said to be too narrowly focussed on food
grains production and to be only concerned with irrigated agriculture. In contrast,
Irrigation Departments frequently feel T&V extension services are not adequately
concentrated in irrigated areas. Further, the justification of investing in a staffintensive operation in the more marginal rainfed areas has been questioned. It is
certainly true that reformed extension in India was introduced around the FHYVrice
and wheat varieties, fertilizer with irrigation package. However, rainfed areas are
not ignored, and have in fact been given equal extension coverage; but the impact of
extension in most rainfed areas is less obvious because the generation of improved
relevant, risk-tolerant technologies for rainfed agriculture has been given far less
emphasis, and has been less successful, than for irrigated agriculture. It is GOI policy
to broadbase state extension services to cover all land-based activities (inclucling
horticulture, agro-forestry, fodder production, soil and moisture conservation and
water management). DOE is pursuing the adoption of this strongly through their
field mission work and through regional and national workshops. As this policy
direction is being steadily accepted by most states, this issue of "narrow extension
focus" is on the wane. Already extension on horticultural crops is being practised in
most states and extension in agro-forestry and fodder production is beginning but
has still to take hold on a significant scale. Good extension work in vegetable and
fruit production has already been observed in Haryana, Tamil Nadu, Maharashtra,
Rajasthan, Himachal Pradesh and coastal Andhra Pradesh. Specific programrs to
intensify agricultural extension work in agro-forestry are being introduced in
Rajasthan, Uttar Pradesh and Haryana. Special efforts are also being made tc) spread
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watershed development technologies outside watershed development project areas
in Karnataka, Madhya Pradesh and Andhra Pradesh. The broadbased approach is
being applied most completely in Tamil Nadu. Apart from being technically sound,
the broadbased concept is also attractive to state planners who realize that the
creation of a parallel extension service for horticulture, agro-forestry and the like is
neither desirable nor affordable.
Information Flow
It is a commonly held view that T&V extension based services have only
succeeded in providing a downward message transfer service and have given little
emphasis to the feedback of information from the farm to research, and that
research extension links are poorly developed. This is partially true. Although the
T&V model was designed with the intention of giving equal emphasis to
information feed back as top-down message transfer, in Indian practice it has been
more successful in the latter direction. When VEWs are visited in the field, it is
clear that many have an excellent understanding of the farming systems and
production constraints that pertain to their geographic area of operation. However,
they often seem unable to diagnose or articulate this information precisely and
convincingly. The movement of information bottom-up is not encouraged or made
easy by the strongly hierarchical nature of Indian government. Some senior
scientists are unable to give due regard to the comments of the junior extension
worker, and extension workers are reticent to comment. Such attitudinal issues are
difficult to resolve and will take time to change. But change is taking place and
extension workers are gradually becoming more aggressive and sure in their
feedback to research.
There is no doubt that the linkage between research and extension has been
greatly enhanced under the combined influence of the extension and research
projects: this very significant improvement in research-extension contact should
not be underestimated. Now some 6000-7000 Subject Matter Specialists and
extension managers are in regular, organized, monthly contact with agricultural
scientists at some 400 locations. Useful interaction is taking place through a range of
joint extension-research activities. These include on-farm trials, joint diagnostic
team field visits, on-farm research, field days, and monthly and bi-annual
workshops. Nevertheless, it is recognized that the quality of the interaction between
research and extension needs to be greatly improved and the influence of feedback
from extension services on research prioritization and planning enhanced. This is
an issue of concern in most states.
Client Focus
When the T&V extension services were first established, genuine attempts
were made to ensure that they served all economic groups of village society.
Contact farmers selection was stratified to ensure representation of all farm size
groups; monitoring surveys have subsequently shown that extension visits have
not been heavily biased in favour of the larger farmer. However, it is clear that not
all social groups have benefitted equally. Women and landless labour, in particular,
have not been in regular direct contact with extension services. The established
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state extension services are almost 100% male staffed, the only exception is Kerala
which has a 50-50 gender mix. Whilst some information is no doubt reaching rural
women indirectly, and an increasing number of women farm managers are
becoming contact farmers, most state extension services make little conscious effort
to directly communicate with women or to tackle women-specific interests. Wlhilst
this will be addressed to some extent through the broadbasing of extension to
include horticultural crops, fodder and livestock, all of which are areas of particular
concern to women, extension's impact on women development remains weak.
Efforts to improve this situation will center around enabling the existing male
extension staff to reach women more effectively, particularly through groups.
Specifically designed pre-season village level group meetings for women have
recently been introduced in Rajasthan on an experimental basis. The response has
been very encouraging and they are to be replicated throughout the state and
supported by the Bank under a proposed Agricultural Development Project. WNhile
there is no intention or need to create a separate cadre of women extension staff,
increasing the percentage of women in the extension staff cadre is desirable anid is
now being encouraged in some states. No doubt, over time the percentage of
women in extension will increase, particularly in the southern states where already
a considerable percentage of agricultural students at SAUs are women. Improving
extension to rural women remains a major issue and challenge. As for providing
assistance to landless persons, no specific programs have been designed or tested for
this social group.
Staff Quality
The quality of extension staff, particularly of SMSs, is a frequently expressed
concern. Generally, VEWs are performing well but there are significant weaknesses
in SMSs, particularly the SMS (Agronomy). SMSs in subjects such as Water
Management and Extension exist only in name. This continuing problem of 'SMS
quality is linked to a failure to create a professional stream or cadre of SMS, closely
linked with the University system. State personnel policies and cadre managiement
are extremely complex and no state has yet been able to develop a separate SMS
cadre. Because of differences between DOA and SAU, pay scales and conditiorns of
service, efforts to provide SMSs to the DOA from the SAUs, on deputation or by
other arrangement, has not worked so far. Poor SMS quality represents an
important weakness in state extension services. Mid-level extension management
at sub-division and district levels also tends to be weak. There is no lack of good
potential mangers within the extension services but current personnel policies and
cadre management rules allow officers who are not good managers to be promoted
to important management positions on the basis of seniority.
Inter-departmental

Coordination

An issue of importance, but one less frequently raised, is the lack of interdepartmental coordination in state agricultural planning, development and
extension. This issue will become more prominent, as extension broadbasing is
implemented. Lack of such coordination is already a major problem in canalcommand areas. Interaction between irrigation and agriculture departments is poor,
and usually worsened where there is a Command Area Development Authority
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(CADA) in between the two. Departmental accountability for agricultural
production in command areas is often a grey area and neither the state
governments, GOI nor the Bank have been able to offer a workable solution to this
issue so far.
Non-Government

Financed Extension

A recent PPAR covering extension projects in five statesl 3 correctly draws
attention to the fact that state extension services tend to think only in terms of
public sector support and investment. Private sector and para-statal farm input
suppliers, fertilizer companies, pesticide manufacturers and the like also invest in
extension associated with the use of their products. The aggregate size of such
support is not known, and its coverage is patchy and mostly concentrated in the
more intensively-cultivated, high input use parts of the country. There is an
increasing trend for bilateral donors to fund project activities, including extension
support, through such fertilizer companies. Similarly, there are a large number of
NGOs in all states involved in agricultural extension. This involvement is patchy
and of variable significance and quality. It is evident that there is little coordination
between public, industrial and NGO-funded extension in States. States are generally
not tapping these alternative non-government fund sources, either to improve
overall extension intensity and quality or as a means to reduce public expenditure
on extension. Whilst a continued public sector extension service for the bulk of
India's 90 million small growers, producing a wide range of cereal, pulse and oilseed
crops, seems inevitable, few initiatives are being made at present to seek and
consolidate resources from other non-government sectors. In contrast, extension
for several high value commercial crops such as tea, coffee, rubber, grapes, tobacco,
cardamom and peri-urban poultry are already financially supported by the growers
themselves or through crop boards or cooperatives financed through a crop cess or
marketing charge. Possibilities for further reduction in public expenditure on
extension is also feasible in other high value crops, such as pepper in the south or
horticultural crops (apples and stone fruit) in the north.
Use of Mass Media
Significantly, increased use is now being made of the mass media in extension
support (radio, TV and video films). A number of states have developed good
video production and reproduction studios, and the use of the video is catching on
fast as a relatively simple and easy-to-manage audio-visual aid that is well received
by farmers and their families. As television monitors, video cassette players and
private video cassette hire shops become increasingly commonplace in rural areas of
India, there is increased scope for using this powerful communication tool in
extension. Several states have already established video libraries at the sub-division
level, some are providing funds to allow VEWs to hire privately-owned video
cassette players to show films in villages and some placing technical videos at
selected private video hire shops for individuals to borrow. There is also
13
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considerable scope for states to share films and DOE has an important role to play in
the documentation and networking of available materials. Newspapers ancdthe
radio are already widely used by all Departments of Agriculture to disseminate
information and notices. This is at present mostly done on an adhoc basis and
should be further expanded and systemized to relate to the extension impact points
being promoted at any given time.
Impact of Extension
Doubts have frequently been expressed as to whether the T&V extensionbased extension system in India is having any impact on production, and paying its
way. Such doubts are difficult to refute or prove. Practitioners of extension in most
state Departments of Agriculture are able to show substantially increased use of farm
inputs (seeds, fertilizers, pesticides), increased adoption of various technologies (e.g.
Rhyzobium culture, use of zinc sulphate, etc), changes in cropping patterns, and
introduction of new crops. These observations, however, are not fully convincing,
as they do not provide a precise level of economic benefit to extension. Attempts to
estimate actual economic return to extension investment are limited. Several Bank
appraisal reports have demonstrated that only a very nominal increase in
productivity per unit area, providing it occurred as a result of extension, would
render extension investment economically attractive. In 1990, the New Delhi
Resident Mission calculated that the first National Agricultural Extension Project
was achieving an ERR of 50%, based on actual costs and benefit assumptions derived
from actual production data. The one empirical study1 4 conducted in India was
restricted to one state, over two years and to irrigated rice and wheat. This study
conducted in Haryana in 1984 showed that in the case of irrigated wheat, a yield
increase of 2% per annum was directly attributable to extension; this alone was
sufficient to generate an internal rate of return of 15% with a high degree of
confidence. Whilst its particular findings were positive, they are very location and
crop-specific. The PPAR of June 29, 1990 noted:
"The level of economic benefits from investment in extension services will
continue to be debated because of the difficulty in linking the investment to
specific production benefits. It is generally agreed, however, that extension
services can enhance the rate of adoption of productivity increasing
technology if that technology exists."
To sum up on this issue, the following is quoted from a recent paper by Byrant
Kearl1 5 :

"There have been few cost-benefit studies for Third World agricultural
extension that are comparable to those made for research. Initiation of more
thorough and detailed analysis would be highly desirable. Nevertheless, the
current belief and the limited amount of work done so far support the
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conviction that every Rupee that goes into extension is returned several
times over: It is clear that some approaches to extension have been more
effective - and more cost-effective - than others, the search for economy
and efficiency should continue, but the danger of under investment appears
to be greater than that of wasteful investment."
The considerable past achievements of monitoring and evaluation have been
described above at pages 3 and 4. In some states, M&E work has become ritualistic
and dated, with survey results of dubious utility. On the other hand, some states,
particularly Karnataka, Rajasthan and Tamil Nadu, have adjusted M&E surveys and
priorities, and modernized data handling through computerization. There are
therefore some good examples where high level agricultural managers and planners
value and recognize the potential of M&E as an objective feed-back mechanism and
as a key tool for improved management and planning. In such states, M&E units
have already adjusted their work, discarding those aspects of the early 1980 surveys
which have run their useful life and included more special evaluation studies on a
broader front of priority concerns to agricultural development, not just extension. In
1990, DOE hired consultants to review and update the old M&E survey guidelines to
reflect new priorities such as the broad basing of extension. A new direction for the
M&E units is emerging: over time, they will be transformed from extension
monitoring units to state agricultural development planning and monitoring units,
with increasingly their work centered around development and management of an
MIS for agriculture.
Bank support of extension development from 1977 to 1991 has undoubtedly
had considerable impact. It has also evolved from its early days when emphasis was
given to infrastructural development, staff placement and training, and the
introduction of new ways of working and a tightly focussed technology transfer
program, to a more flexible, broadbased extension approach emphasizing quality.
However, weaknesses and gaps do affect Indian extension services. These include:
-

shortage of funds for operating costs (especially transport and
subsistence charges) is a problem in some states, although the quantum
of funds required to correct this is marginal compared to the total cost
of extension or total allocations for agriculture in a state;
inter-departmental coordination is often lacking and will have to be
improved to implement the broadbased extension policy;
Subject Matter Specialist quality is often poor, and they are not always
fulfilling their intended role;
middle level extension management tends to be weak;
feedback from the farm to research via extension requires to be
strengthened and then actually used in deciding research priorities;
extension services to rural women need to be radically improved;
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organization of extension services in command areas requires
rationalization, and the respective roles of DOA and CADA staff
clarified;
extension on in-situ moisture conservation and water management are
weak;
better use should be made of mass media technologies;
increase efficiency of, and possibly reduce, public expenditure on
extension through enhanced private sector and NGO involvement;
the work of Monitoring and Evaluation units needs to be re-directed
towards the operation and management of an MIS for monitoring and
planning agricultural development; and
the clientele (farmer) is not involved in, and has little influence on,
extension operations and future planning. Introducing meaningful
farmer involvement and control into the operations and planning of
state extension services is probably the single most important challenge
facing future extension development in India.

FUTURE
India has a total state government agricultural extension staff of some 88,000
distributed in 17 major states under the control of their respective state Departments
of Agriculture. The total annual cost of these is estimated to be about Rs. 4000
million (US$150 million). Future challenges for extension development must
center around the improvement of these existing services, and can be categorized as
follows:
-

to complete the broadbasing of state extension services both in terms of
information coverage and of clientele, ensuring more effective
coverage of all social groups, especially women;

-

to improve operational linkages and planning with other sectors;

-

to improve the quality and effectiveness of the service rendered, both
to the farmer and to the research system;

-

to improve the planning and management of extension;

-

to seek means of holding and if possible of reducing public expenditure
on agricultural extension;

-

to modernize state extension services' handling of information; and

-

to introduce farmer participation to extension planning and
management, and more accountability of extension to farmers.

Broadbasing of Extension
This is a major plank of future development and a cornerstone to the
achievement of several objectives. Broadbasing extension coverage to include all
land-based activities makes eminent sense as the client farmer wants a range of
information options and advice on his farm as a whole. Broadbasing represents a
major step in the evolution of a farm system-based extension service. Its
development will negate the need, and reduce pressures, for additional costly
parallel extension services in other disciplines or for other departments, such as
horticulture, agro-forestry and animal husbandry. Full implementation of a
broadbased extension approach will require acceptance by other departments to use
and rely on the field staff of the Department of Agriculture for the extension of
information in their subjects, a willingness and ability to provide subject matter
support to the DOA extension work force and a level of inter-departmental
cooperation in operations not experienced hitherto. This process should start to
address, or at least to find solutions to, some of the existing problems of
coordination between departments of irrigation and agriculture for example. To
ensure client coverage is also broadened, special and conscious efforts are needed to
develop methodologies whereby the male-dominated extension services can
communicate more directly and effectively with women. It is now proposed to
develop methodologies, accordingly train staff and execute a special extension effort
directed to rural women in Madhya Pradesh and Karnataka as model operations.
The reasons for poor rates of adoption of known in-situ moisture conservation
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practices in rainfed areas need study. The main constraint to improving extension
impact on rainfed farming in the more marginal areas and on water management
in command areas is thought to be mainly technical, to be solved by research.
Operational Links and Planning with Other Sectors
It is hoped that the exercise of extension broadbasing will provide one avenue
for developing better operational links between the different departments involved
in agriculture. This is critically important in the case of irrigation and agricultural
departments, because the efficiency of water utilization is frequently poor and
returns on enormous investments made in irrigation infrastructure are not being
fully realized. State planning of "agriculture" in the broad sense tends to be
fragmented and the departmentalized process lacking in broad analysis and
overview. Thus, state and district level extension management and planning of the
Department of Agriculture lacks the broad view. Important objectives, such as
animal husbandry, agro-forestry and fodder, tend to slip through the cracks.
Therefore, state extension planning should be developed to take into account future
extension needs of all departments involved in agriculture.
The issue of improved sectoral planning is being addressed more intensively
through state Agricultural Development Projects (ADPs). Many states are showing a
strong interest in participating in this series of projects. A major objective of the
new generation of ADPs would be to assist respective states in encouraging
accelerated growth of agriculture through improved technical, financial and
economic efficiency. As complementary objectives, closer attention would be given
to improving the social dimensions of development, particularly rural poverty
alleviation, increasing the participation of women in the development process and
ensuring sustainability of the productive resource base. Attention would be given
also to rationalizing expenditures of public funds in support of agriculture,
enhancing the role of private sector, and improving on a permanent basis planning
capability to identify constraints and opportunities, to evaluate priorities, and
generally to facilitate accelerated, equitable and sustained growth in the sector as a
whole. The maintenance and improvement of a field-oriented, broad-based and
cost-effective agricultural extension service will be an important concern of ADPs.
Improvement to the Quality and Effectiveness of State Extension Services
The quality and effectiveness of state extension services can be improved by
several means:
Improved training and general upgrading of extension staff,
particularly of key Subject Matter Specialists and extension managers.
Much can be done to improve the planning of training through proper
skill gap analysis and the development of responsive high quality
training programs. Investment in human resource development for
agriculture needs to be significantly increased to fundamentally
improve the quality of human capital already involved in the sector by
improved and more relevant training, and through reform and radical
improvement in the quality of agricultural education at all levels of
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educational institutions.
The time has come to change recruitment criteria in order to establish a
minimum B.Sc. qualification for VEW entry, and to recruit all SMS by
direct recruitment (not on promotion) according to the suitability of
qualifications and merit. The selection process should give greater
weightage to an individual's background; a person from a rural
farming background is more likely to be in tune with the client farmer
and ability to speak the local language is clearly an important
consideration. Because of complex personnel policy and cadre
management issues, the establishment of a separate cadre for SMS has
not yet proved possible. However, the outstanding SMS quality
problem has to be addressed as a matter of priority and ways of
establishing an SMS cadre should be looked at again; especially
arrangements whereby SAU staff members could be seconded to DOA
as SMSs for a fixed period with guaranteed re-entry to the University.
Tailoring and adjustment of extension organization and methods by
individual states should be continued to tune extension to better fit
local conditions. One of the main areas of concern with the existing set
up is the choice and efficacy of the contact farmer as a diffusion point
for technologies. There is no doubt that greater use of male and
female farmer or rural community groups can be used as contact points
by the extension service. However, the individual contact farmer
approach has proved its worth over time and still has its place. The
systematic visiting by VEWs to individual farmer fields serves to keep
extension field focussed; this is an important strength of the system.
The danger of shifting to a group visit approach is an observed
tendency for such interactions to take place in the village, an office or
class room and not in the field. Such a trend has to be guarded against.
The lesson for the future is that there is considerable scope for
innovation and experimentation in this area; however, good and fieldtested features of past practice should be retained.
Increased and more effective use of modern communication
technologies in extension, including mass media, has considerable
potential and should be one of the main thrusts of future extension
development.
The generation and presentation of "improved technology messages"
should take costs and benefits, production and marketing risks into full
account. This is rarely the case at present. Research economists
employed under the National Agricultural Research Project at SAUs
have not started doing this sort of analysis before a new technology is
released. Extension managers are not insisting on such information
from research services. In the future, this has to be addressed both
through SAUs and DOA.
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More use should be made of result demonstrations in extension work,
as has already been started in several states.
Diagnostic skills of SMS and field staff should be enhanced to improve
the quality of feedback from the farmer to research through extension.
Feedback must be presented convincingly to research scientists so that
research programs are modified for improved relevance. This
feedback process is already practised well in some districts; in others,
there is much scope for improvement. Improvement of SMS
diagnostic skills would also serve to enhance the interpretation of the
"top-down" recommendations to fit real conditions of farmers.
Improvement in Extension Planning and Management
There is much scope for improvement in the quality of extension planning
and management. The mission of extension services and their managers needs to
have a clear direction which is understood and appreciated by the farming
community and their political leaders. Some specific options to improve extension
management include:
change in selection procedures for extension management positions,
with reduced emphasis on service seniority;
management training, backed by support from MANAGE. The Bank
has recently agreed to further support the development of MANAGE
as a center in India for information and training on extension
management. Complementary inputs have also been made under
British ODA funding of a management and training technical
assistance support project being implemented by the Coverdale Group;
increased use of the 120 zonal research stations of the SAUs to serve as
agro-climatic zone information centers for extension, public (all line
departments), private (fertilizer companies etc.), NGOs, and irLdividual
farmers; and
development of data collection and MIS to improve extension
planning and monitoring. Several states have already taken advantage
of funds available under NAEPs to introduce computerization of
information for extension service management and more for general
development management and planning. Whilst a start has been
made in this field, much remains to be done to modernize extension
management and planning information handling in India.
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Reduction of Public Sector Extension Costs
Reduction in public expenditures on extension may be approached in three
main ways:
through rationalizing and seeking economies within the existing
publicly-financed services;
through cost recovery from recipient farmers; and
through progressively shifting responsibility for the financing of
extension to the private/cooperative sectors. Each is examined in turn.
There are possibilities for organizational rationalization and staff reduction in
government extension services that could lead to cost reduction. Some are:
-

broadbasing extension, in the process of which existing field extension
staff of some departments can become surplus to requirements (e.g. the
separate Oilseeds Department was wound up in Tamil Nadu);

-

by improving the basic quality of VEWs and their mobility, so that
reduction in the number and levels of supervisory staff can be
considered;

-

by reducing the number of SMSs, especially in certain unrequired
disciplines or the number of SMS layers in the system; and

-

by considering whether it is necessary to maintain equal levels of staff
intensity in all rainfed areas, particularly in the very low rainfall areas
below 450 mm of rain, with predominantly sandy or poor moisture
retention capacity soils, for which little technology is available and
where prospects for developing improved adoptable technologies are
poor. In such areas, skeleton extension services could be considered
(as is done in dry western districts of Rajasthan).

Prospects for direct extension cost recovery from the majority of India's small
subsistence or subsistence plus farmers, mainly farming food grains and oilseeds, are
very limited. Furthermore given the actual low cost of extension per hectare or per
holding, it is likely that the cost of recovery would be greater than the amount
recovered. However there is a substantial body of larger, irrigated farmers growing
wheat, rice, sugar and oilseeds who could afford to pay for extension. This and the
whole question of the need to raise more revenues from the rural sector is a
challenge that has to be faced up to sooner or later. How extension cost recovery,
from those who can afford it, can be administered in practice has to be worked out.
The shedding of public sector responsibility for extension, particularly for
high value cash crops, to farmer groups, cooperatives, or private companies is a
possibility. This is already working in the case of seed potatoes in Himachal
Pradesh, and grapes in Andhra Pradesh and Karnataka. There are possibilities of
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shedding responsibilities for extension in other high value crops such as apple and
stone fruit crops in the north, spice crops in the south, for concentrated mango
producing areas in Uttar Pradesh, Maharashtra and Andhra Pradesh, for example.
Also, increased financial support from private agro-companies for the general
support of state extension services could be sought.
Modernization

of Information Handling

There is enormous scope for modernizing and improving the collection,
analysis, distribution and presentation of management and technical information,

through greater use of existing mass media facilities, remote sensing services and
computerization. Revision of the work of monitoring and evaluation units to
update and broaden their work, modernize their data handling capacities, and to
produce timely information essential to improve state agricultural management
and planning is required. As a first step, a special sub-project under NAEP I has
been approved whereby personal computers, appropriate software and training in its
use is to be furnished to all state Monitoring and Evaluation Units.
Farmer Participation in Extension Management and Planning

Introducing meaningful farmer participation in the management and
planning of publicly-funded extension is a difficult subject and little has been done
in this direction so far in India. There is no one recipe to achieve this objective,
possible options include:
-

involving farming communities in staff selection evaluation and
transfer;
introduction of some community cost contribution, if not monetary in
other forms such as rent-free housing; and
introducing stronger accountability of extension to local leaders and
political representatives. There are possibilities for this in India

especially where the local councils (panchayats) are well developed and
empowered.

The risk of this option is political interference and

diversion of staff to non-extension functions.
These and other options should be further studied and tested on pilot scales in
interested states in the coming years to develop models and evolve practical ideas to
enhance farmer participation.
Further Extension Development

in India

In summary the future development of extension in India should center
around improving:
-

extension strategic planning;
extension management;
training and staff quality;
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information and data handling;
financial and personnel management;

extension accountability and farmer participation; and
promotion of the private sector in extension.
The strengthening of key agricultural support services, such as extension, continues
to be an important element of the Bank's lending strategy for agricultural
development in India. Further assistance should be designed to address the above
priorities to evolve extension services that can respond effectively to future
technology demands of farmers as well as national objectives of agricultural growth.
Such assistance could be provided, either through state specific projects such as
Agricultural Development Projects or through institutional support at the center.

Annex
Table 1
Total Cost and Value of Bank Credits
Year

Project Name

1977
1977
1977
1977
1977
1977
1979
1980
1981
1981
1981
1982
1985

Orissa Agriculture Development
West Bengal Agriculture Extension
& Research
Madhya Pradesh Extension & Research
Assam Agriculture Development
Rajasthan Agriculture Extension & Research
Bihar Agriculture Extension & Research
Composite Agriculture Extension
Kerala Agriculture Extension
Maharashtra Agriculture Extension
Tamil Nadu Agriculture Extension
Madhya Pradesh Agriculture Extension
Andhra Pradesh Agriculture Extension
National Agriculture Extension I

1985
1986

-

US$ ml

Credit
No.

Total
Cost

B3ank
Credit

682

40.00

20.00

690
712
728
737
761
8622
1028
1135
1137
1138
1219
15233

28.20
20.86
16.40
26.56
16.00
53.50
15.30
38.20
45.60
60.00
9.70
65.60

National Agriculture Extension II

15695

83.60

National Agriculture Extension III

17546

140.20

12.00
10.00
8.00
13.00
8.00
25.00
10.00
23.00
28.00
37.00
6.00
39.10
(43.8)4
49.00
(69.6)
85.00

('104.5)
Total

659.72

373.10

(417.9)

1

At the time of negotiations.

2

Included support for Gujarat, Karnataka, Haryana and GOI.

3

Includes support for Rajasthan, Madhya Pradesh, Orissa and GOI.

4

Revised value of Credit at 04/92 in parenthesis. (Little revision in values prior to 1985,
as Credits were in US$ and SDR and Rupee/US$ exchange rates were relatively stable.)

5

Includes support for Jammu and Kashmir, Gujarat, Karnataka and Haryana.

6

Includes support for Uttar Pradesh, Himachal Pradesh, Assam, Punjab, Bihar and GOI.
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INDIA: AGRICULTURAL EXTENSION
ESTIMATED AND ACTUAL STATE EXPENDITURE
FOR CLOSED PROIECTS

SAR ESTIMATS (Rs. m)
States

Credit No.

Incre.
Staff

Ciil
Works

Equip. &
Vehicles

Iraining

US$ m

Operating
Cost

Contingency

Total

ACTUAL EXPENDITURE (Rs. m)

IDA
Provision

Incre.
Staff

Civil
Works

Equip. & Training
Vehicles

Operating
S1E!

US$ m
Contingncy

Total

IDA Credit
Distrituted

Tamil Nadu

Cr. 1137-IN

115.9

76.5

313

24.3

38.3

78.5

364.8

28.0

209.9

106.0

36.9

31.9

46.6

-

431.3

263

Maharashtra

Cr. 1135-IN

114.8

37.9

22.0

13.6

40.0

77.8

306.1

23.0

2823

84.7

33.0

7.4

56.1

-

463.5

205

Kerala

Cr. 1028-IN

48.9

31.5

16.2

6.5

-

253

128.4

10.0

143.5

62.6

18.5

5.9

-

53.8

230.5

10.0

Rajasthan

Cr. 737-IN

119.6

30.0

23.9

11.6

20.0

21.9

227.0

13.0

199.6

31.7

17.4

4.6

-

-

253.3

13.0

Bihar

Cr. 761-IN

66.3

44.5

33.3

-

-

33.1

177.2

8.0

263.9

12.2

127

2.5

5.9

-

297.2

4.2

Cr. 690-IN

78.5

79.1

273

10.2

25.0

32.9

253.0

12.0

105.9

74.9

7.3

0.8

-

-

188.9

6.9

Cr. 826-IN

36.9

18.2

12.9

4.4

33.2

20.8

126.4

7.0

8.4

43.8

11.4

-

103.6

-

167.2

8.6

Haryana

Cr. 826-IN

37.7

18.2

9.0

4.0

25.0

18.6

112.5

62

98.1

28.4

5.6

-

29.5

-

161.6

4.9

Karnataka

Cr. 826-IN

60.4

38.5

18.6

19.3

30.8

37.9

205.5

11.1

3783

48.7

16.8

-

-

-

443.8

112

Orissa

Cr. 682-IN

182.3

55.6

253

21.5

-

753

360.0

-

194.1

94.5

227

28.1

-

-

339.4

18.7

Cr. 712-IN

713

322

24.8

3.6

55.8

-

187.7

10.0

93.0

33.4

226

0.5

24.9

-

174.4

9.7

Cr. 728-IN

69.8

46.3

19.4

12.0

-

-

147.5

8.0

64.8

22.8

14.4

1.9

-

-

103.9

9.0

Cr. 1219-IN

20.6

13.0

22.3

7.0

15.3

-

78.2

6.0

62.9

8.9

19.0

103

133

-

114.4

6.4

Cr. 1138-IN

208.0

133.0

40.0

15.0

84.0

-

480.0

37.0

4642

150.1

22.1

9.4

48.7

694.5

36.9

1231.0

654.5

326.3

153.0

367.4

422.1

3154.3

1793

2568.9

802.7

260.4

1033

328.6

West Bengal
Gujarat

Madhya Pradesh
Assam
Andhra Pradesh
Madhya Pradesh

Total

53.8

4063.9

1863

CDX

INDIA: AGRICULTUREEXTENSION
TOTAL NUMBEROF STAFF BYGRADE AND STATE
State HQ
ADA
S
A

Division
JDA/DDA
S
A

Dist.
DAO/DDA/PAO
A
S

Sub-Division
SDAO
S
A

Andhra Pradesh

1

1

5

5

22

22

67

Assam

1

1

5

4

16

16

Bihar

1

1

9

7

24

GuJarat

1

1

7

7

Haryana

1

1

3

J&K

I

1

Karnataka

1

Kerala

Field
AEO

SMS

Field
VEWs

S

A

S

A

S

A

67

272

259

704

704

4000

3905

48

48

154

138

383

353

2926

2314

24

96

75

176

117

1155

799

6220

3455

19

16

69

68

199

165

553

455

3861

3371

2

12

12

35

35

153

153

256

238

1485

1437

2

2

11

11

56

52

192

111

321.

308

1800

1354

1

8

8

20

20

175

152

409

311

750

631

5200

4500

1

1

2

2

13

13

36

36

193

193

398

313

1952

1952

Madhya Pradesh

2

2

13

13

49

49

131

121

623

556

1891

1645

11924

11374

Maharashtra

1

1

7

11

29

29

90

87

221

1R3

794

687

6000

5614

Orissa

1

1

13

13

42

42

50

49

219

167

779

746

6502

6467

Rajasthan

1

1

8

8

27

27

58.

55

292

286

729

560

4373

3973

Tamil Nadu

1

1

18

18

18

18

99

104

364

363

641

641

4022

4022

West Bengal

I

1

4

17

17

50

50

192

155

335

250

2445

1923

Himachal Pradesh

1

1

2

2

12

11

-

-

73

68

167

17

1000

866

Punjab

1

1

-

-

3

3

-

-

18

14

56

47

450

372

UttarPradesh
(NAEP 111)
Uttar Pradesh
(Sub-project 30 Districts)

1

1

4

4

21

16

67

49

179

110

468

441

4298

2360

2

2

6

-

30

-

138

-

343

-

-

-

3554

-

Iltal

20

20

12i

1048

42Z2

3349

10380

894

72012

59259
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INDIA
ACTUAL EXPENDITURE ON AGRICULTURAL EXTENSION IN TAMIL NADU (RS.'O0O)
1981/81 - 1990/91
Year

198142

1982-83

1983-84

1984-85

1985-86

1986-87

1987-88

1988-89

1989-90

1990-91

Item
Salaries and allowances:
Salaries
Dearness Allowance
Medical Charges
Other allowances
Leave travel concession
ddl.DA/Fixed Allowance
Wages
Travel expenses
Other

7,393
1,895
16
557

32,326
12,502
101
2,222
136
1

44,258
21,250
147
2,865
1,527

45,631
29,787
238
5,033
858

73,476
17,148
324
7,232
1,044

1,616

7,803

10,268

11,377

11,477

55,092

80,315

1,911

5,884

145

Machinery & equipment
Motor vehicles

Est. costs

Subtotal

Office expenses
Rent,rates & taxes

Training

88,653
24,652
486
1,917
786
2,554
70
15,863

91,310
34,624
596
15,755
718
34
54
14,337

117,320
42,309
728
14,948
828
501
38
19,798
21,796

149,428
62,345
791
15,381
691

57
14,478

85,210
14,165
426
8,276
332
235
114
16,648

92,925

113,760

125,407

134,979

157,428

218,267

251,260

4,645

4,349

3,951

3,880

3,739

4,684

4,316

5,714

528

1,026

140

1,398

1,863

2,149

1

919

1,569

1,587

5,211

582

36

4,182

*6,323

274

69

6,565

6,384

2,416

2,279

2,251

2,299

2,955

2,351

2,325

2,417

640

1,654

1,786

2,625

4,235

6,543

3,822
3,568

15

18

501

104

Advertisement

24

Stipend
Materials & Supply
Civil Works
Total

22,326

1,804

163

720

333

61
21,104
1,461

291

1,808

20,564

29,597

5,951

48,137

22,410

76,560

111,334

131,950

134,093

192,807

176,668

(D
TD 21

168,032

226,616

261,151

Distributors of World Bank Publications
ARGENiNA
Carlos Hirsch, SRL
Galeria Guemes
Florida165.4thFloor-O 453/465
1333BuenosAre
AUSTRALIA,PAPUA NEWGUINEA.
FIJI,SOLOMON ISLANDS,
VANUATU,AND WESTERNSAMOA
DA Books & Journals
648Whitehorse Road
MiEtiam3132
Vktoria
AUSTRIA
Geroldand Co.
GrCben31
A-lOll Wient
BANGLADESH
MicroInduafries Development
AssistanceSociety IDAS)
HouseS, Road 16
OhanmondiR/Area
Dhaka 1209
Br,uc&efimO:
156,Nur Ahmed Sarak
Chittagong 4000
76, KD.A. Avenue
Kulnra9100
BELGiUM
Jean De Lannoy
Av. duRoi 202
1060BrusseLs
CANADA
La Dilfuseur
CrP.85,ISiB rue Amp&re
Boucherville Qu6bec
J4B5E6
CHILE
InvertecICGS.A.
AmericoVespuco Norte 1165
Santiago
CHINA
China Financial& Economic
Publishing House
8. Da Po Si Dong Jie
Beijing
COLOMBIA
InfoenlaceLtda.
Apartado Aereo 34270
BogotaD.E.
COTE DTVOIRE
Centre d1;dition et de Diffusion
Africaines(CEDA)
04 B.P.541
Abidjan 04Plateau
CYPRUS
Cyprus Colege Bookstore
6, Diogenes Street,Engomi
P.O. Box2006
Nicosia
DENMARK
SamfundsUtteratur
RosenoerrtsA11h11
DK-1970FrederiksbergC
DOMINICANREPUBLIC
EditoraTaller. C. por A.
Restauraci6ne Isabel la Cat6lica309
Apartado de Correos 2190Z-1
SantoDomingo
EGYPT,ARAB REPUBLUC
OF
AlAhram
Al GalamStreet
Cairo
The Middle East Observer
41,Sherif Steet
Cairo

FINLAND
Akateeminen Klrjakauppa
P.O.Box 128
SF-i0010 Helsinki 10

KOREA,REPUBLICOF
Pan KoreaBookCporation
P.O. Box 101,Kwangwhimun
Seoul

FRANCE
World Bank Publicatons
66, avenue d'lena
75116 Paris

MALAYSIA
University ofMalaya Cooperadve
Bookshop,Limited
P.O. Box 1127,Jalan Pantei Bam
59700 Kuala Lumpur

GERMANY
UNO.Veriag
Poppeisdorfer Allee 5
D4300 Bonn I
HONG KONG, MACAO
Asia 2000Ltd.
4648 Wyndham Street
Winning Centre
2nd Floor
Central Hong Kong
INDtA
Allied Publishers PrivateLtd.
751 Mount Road
Madras - 600 002
Braechoffi>
15 I .N.Heredia MArg
Ballard Estate
Bombay -40003S
13/14 Asaf AURoad
New Delhi-110 002
17 Chittirjan Avenue
Calcutta - 700o07
Jayadeva Hostel Building
Sth MiainRoad Gandhinagar
Bangalore -560009
3-5-1129Kachiguda CrossRoad
Hyderabad - 500027
Prarthana Flats, 2nd Floor
Near Thakore Baug Navrangpura
Ahmedabad -380 009
Patiala House
16-AAshok Marg
Lucknow - 226001
Centrsl Bazaar Road
60 BajajNagar
Nagpur 440010
INDONESIA
Pt. Indira Limited
Ji. Sam Ratulangi 37
P.O. Box 181
Jakarta Pusat
IRELAND
Government Supplies Agency
4-S Harcourt Road
Dublin 2
ISRAEL
Yozmot Literature Ltd.
P.O. Box56055
Tel Aviv 61560
ITALY
Licosa CommissionariaSansoniSPA
Via Duca Di Cala ria, 1/1
Cesella Postale 552
50125 Furenze
JAPAN
Eastern BookService
Hongo 3-Chome.Bunkyo-ku113
Tokyo
KENYA
Africa BookService(E.A) Ltd.
Quaran House, Mfangano Street
P.O. Box 45245
Nairobi

MEXICO
IFOTEC
Apartado Postal22-60
14060Talpan, MexicoD F
NETHERLANDS
De Lindeboom/InOr-llbkaties
P.O. Box202
7480AE H"aksbergn
NEWZEALAND
iBSCO NZ Ltd.
PrivateMail Bag99914
New Market
Auckland
NIGERIA
University
Linited
Three Crowns Building Jericho
PrivateMal Bag.5095
boadan
NORWAY
Narvesen Infonation Center
Bok Departmnent
P.O. Box6125Etterstad
N-0602Oslo 6
PAKISTAN
Mirza BookAgency
6S.Shahrah-e-Quaid-e-Azarn
P.O. BoxNo. 729
LahoreS4000
PERU
Editorial DesarrolloSA
Apartado,3824
Lira 1
PHILIPPINES
InternuationalBookCenter
Fifth Floor,FilipinasLife Building
Ayala Avenue, Makati
Metro Manila
POLAND
International PublishingService
UlT.
Piekna31/37
00-677Warzawa
Forsubscr7tin onrdrs:
IPSJournals
UlI.Okrezna 3
02-916Warszawa
PORTUGAL
Livraria Portugal
Rua Do Carmo 70-74
1200Lisbon
SAUDI ARABIAQATAR
jarir BookStore
P.O. Box3196
Riyadh 11471
SINGAPORE TAIWAN,
MYANMAR.BRUNEI
InformationPublications
Private, Ltd.
Golden WheelBuilding
41, KallangPudding 404.03
Singapore 1334

SOUTH AFRICA,BOTSWANA
Forsingletitlo
Oxford University Pre
SouthernAfrica
P.O. Box 1141
Cape Town 8000
For sublecr,ia orers:
International SubecriptiomService
P.O. Box41095
Craighall
Johannesburg2024
SPAIN
Mundl-Prensa Lbros SBL
Cestello37
28001Madrid
Librerlalnternaciona AEDOS
Consell deCent, 391
08009Barcelona
SRI LANKA AND THE MALDIVES
Lake House Bookshop
P.O. Box 244
100.Sir Chitiampalam A.
Gardiner Mawatha
Coloml,o2
SWEDEN
Forsini titJe
Fritzes Fackboksforetagel:
Regeringsgatan 12, Box 16356
S-10327 StDckholm
ForsutscrWtiaeorders:
Wennergren-WDlliams
All
Box 30004
5-10425Stockholm
SWITZERLAND
Forsinle litfL:
Librairie Payot
1, rue de Bourg
CH 1002Lausanne
For suscrrtion ardrys:
Librairie Payot
Servicedes Abonnementr
Case postale 3312
CH 1002Lausanne
TANZANIA
Oxford University Press
P.O. Box 5299
Maktaba Road
Dar es Salaam
THAILAND
Central DepartmentStore
306 Silom Road
Bangkok
TRINIDAD &TOBAGO, ANTIGUA
BARBUDA BARBADO',
DOMINICA, GRENADA,GUYANA.
JAMAICA, MONTSERRAT,ST.
KITTS & NEVIS, ST. LUCIA
ST. VINCENT & GRENADINES
SystematicsStudies Unit
49 Watts Street
Curepe
Trinidad, West Indies
TURKEY
Infotel
NarlabahqeSok. No. 15
Cagaloglu
Isianbul
UNITED KINCDOM
MicroinfoLtd.
P.O. Box 3
Alton Hampshire GU342PG
England
VENEZUELA
Libreria del Este
Aptdo. 60.337
Caracas 1060-A

RECENT WORLD BANK TECHNICAL PAPERS (continued)
No. 156

De Geyndt, ManagingHealthExpendituresunderNationalHealthInsurance:The Caseof Korea

No. 157

Critchley, Reij,and Seznec, WaterHarvestingfor Plant Production,vol. Jl: CaseStudies
and Conclusionsfor Sub-SaharanAfrica
Hay and Paul, Regulationand Taxationof CommercialBanksduring the InternationalDebt Crisis
Liese, Sachdeva, and Cochrane, Organizingand ManagingTropicalDiseaseControlPrograms:
Lessonsof Success
Boner and Krueger, The Basicsof Antitrust Policy:A Reviewof TenNationsand the European
Communities
Riverson and Carapetis, IntermediateMeansof Transportin Sub-SaharanAfrica:Its Potential
for ImprovingRuralTraveland Transport

No. 158
No. 159
No. 160
No. 161
No. 162
No. 163

Replogle, Non-MotorizedVehiclesin Asian Cities
Shilling, editor, BeyondSyndicatedLoans:Sourcesof Creditfor DevelopingCountries

No. 164

Schwartz and Kampen, AgriculturalExtensionin EastAfrica
Kellaghan and Greaney, UsingExaminationsto ImproveEducation:A Study in FourteenAfrican
Countries
Ahmad and Kutcher,IrrigationPlanningwith EnvironmentalConsiderations:
A CaseStudy
ofPakistan'sIndus Basin
Liese, Sachdeva, and Cochrane, Organizingand ManagingTropicalDiseaseControlPrograms:
CaseStudies

No. 165
No. 166
No. 167
No. 168
No. 169
No. 170
No. 171
No. 172
No. 173
No. 174
No. 175
No. 176
No. 177
No. 178
No. 179
No. 180
No. 181
No. 182
No. 183
No. 184

Barlow, McNelis,and Derrick, SolarPumping:An Introductionand Updateon the Technology,
Performance,CostsandEconomics
Westoff,Age atMarriage,Age at First Birth,and Fertilityin Africa
Sung and Troia, Developmentsin Debt ConversionProgramsand ConversionActivities
Brown and Nooter, SuccessfulSmall-ScaleIrrigationin theSahel
Thomas and Shaw, Issues in the DevelopmentofMultigradeSchools
Byrnes, Water UsersAssociationin WorldBank-AssistedIrrigationProjectsin Pakistan
Constant and Sheldrick, WorldNitrogenSurvey
Le Moigne and others, editors, Country Experienceswith WaterResourcesManagement:Economic,
Institutional,Technological
and EnvironmentalIssues
The World Bank/FAO/UNIDO/Industry Fertilizer Working Group, Worldand RegionalSupply
and DemandBalancesfor Nitrogen,Phosphate,and Potash,1990/91-1996/97
Adams, The WorldBank's TreatmentofEmploymentand LaborMarketIssues
Le Moigne, Barghouti, and Garbus, editors, DevelopingandImprovingIrrigationand Drainage
Systems:SelectedPapersfrom WorldBank Seminars
Speirs and Olsen, IndigenousIntegratedFarmingSystems in the Sahel
Barghouti, Garbus, and Umali, editors, Trendsin AgriculturalDiversification:RegionalPerspectives
Mining Unit, Industry and Energy Division, Strategyfor AfricanMining
Land Resources Unit, Asia Technical Department, Strategyfor ForestSectorDevelopmentin Asia
Najera, Liese, and Hammer, Malaria:New Patternsand Perspectives

No. 185

Crosson and Anderson, Resourcesand GlobalFoodProspects:Supplyand Demandfor Cerealsto 2030
Frederiksen, DroughtPlanningand WaterEfficiencyImplicationsin WaterResourcesManagement

No. 186
No. 187
No. 188

Guislain, Divestitureof State Enterprises:An Overviewof the LegalFramework
Geyndt, Zhao, and Liu, FromBarefootDoctorto VillageDoctorin RuralChina
Silverman, PublicSectorDecentralization:
EconomicPolicyand SectorInvestmentPrograms

No. 189

Frederick, BalancingWaterDemandswith Supplies:TheRoleofManagementin a Worldof Increasing
Scarcity

The World Bank
Headquarters
1818 H Street, N.W.
Washington, D.C. 20433, U.S.A.

European Office
66, avenue d'Iena
75116 Paris, France

Telephone: (202) 477-1234
Facsimile: (202) 477-6391
Telex: wui 64145 WORLDBANK
RCA 248423 WORLDBK
Cable Address: INTBAFRAD

Telephone: (1) 40.69.30.00
Facsimile: (1) 40.69.30.66
Telex: 640651

Tokyo Office
Kokusai Building
1-1 Marunouchi 3-chome
Chiyoda-ku, Tokyo 100, Japan
Telephone: (3) 3214-5001
Facsimile: (3)3214-3657
Telex: 26838

WASHINGTONDC

..

Cover design by Walton Rosenquist

ISBN 0-8213-2291-5

