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FINAL EVALUATION: CONSEQUENCES OF
AGRICULTURAL MECHANIZATION

13. SUMMARY

The "Conseguences of Agricultural Mechanization® is a $917,459 research
pzoject funded over 2 five-year period, from 1878 to 1983, It was implemer.ted
by the International Rice Research Institute (IRRI) and the Agricultural
Developmert Council (ADC). The objectives of the project are (1) to provide a
better understanding of the effects of mechanizatior or productior, employment
and income, (2) to encourage more applied research on the effects of
mechanization, and (3) to improve the capacity of Asian scientists and
institutions to undertake research.

All of the objéctives have beer met. For example, studies in the five
participating countries, including the Philippines, Indonesia, Thailang,
Bangladesh and Pakistan resulted in better understanding of the production,
employment, income and social cornsequences of agricultural mechanization.
These are briefly summarized below:

== Mini-tractors and power tillers do not increase production. Rather,
they increase the productivity of comparion inputs such as land,
labor, water and fertilizer. Grain threshers and dryers do not
increase production, but decrease post-harvest losses and improve the
quality and lengthern the storage life of grains. Low-lift pumps and
tubewells, on the other hand, increase production through increased
yields and increased cropping intensity.

== Mini-tractors, power tillers, mechanical threshers and dryers are
labor displacing. They increase seasonal unemployment in some areas
and even—out the seasonal demand for labor in others. Tubewells and
low-lift pumps increase enployment through increased production,
particularly during the dry season or in areas where there is no
irrigation. '

== Mini-tractors and power tillers yield marginal returns on capital
investment. They are profitable only in places where custom work is
practiced and where landholdings are relatively large. Threshing
machines, dryers, low-lift pumps and tubewells are generally
profitaktie,

== In general, mechanization widens the income gap between rural and
urban population. In some cases, it promotes unequal distribution of
land ownership and hastens the transition of some farmers from
tenancy to hired labor status.

The project has encouraged awareness of the negative as well as positive
effects of mechanization. Over 100 studies have been completed under this
project, examining various aspects of agricultural mechanization. Similar
studies are likely to follow as countries develop ard refine their policies
regarding-the development, utilization and dissemination of agricultural
mechanization.
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Finally, the capacity of Asian scientists angd institutions to conduct research
or agricultural mecharization has beern improved substantially as a result of
this project. About 79 LDC scientists and economists have participated in
this project, 36 have obtained the ¥.Sc. degree, 5 obtained the Ph.D. degree
and 4 received grants for postdoctoral fellowships.

Equally importart is the introduction of agricultural mechanization policies
resulting from the studies. Ir the Philippires, a government agency is being
Created to develop guidelines or the manufacture, utilizatior and
dissemination of agricultural machinery. 1In Indonesia, the government has
changed its anti-mechanizatior policy to selective mecharization, and in
ThailarZ, specific provision regarding the development and utilization of
agricult :ral machinery was incorporated in the Five Year Development Plan,

14, LVALUATION METHODOLOGY

This is a final performance evaluatior. It focuses on the efficiency with
which inputs were delivered ang the degree to which outputs, purposes and
goals have beer achieved. It does not evaluate the research design of
specific studies, the methodologies irn collecting and analyzing the data, nor
the results and conclusions obtained in the individual studies. These will be
reported ir a separate paper.

The evaluatiorn is conducted internally within the Office of Agriculture,
Division of Policy and Planning, Bureau for Science and Technology, using data
from project files and comments of the project directors from IRRI and ADC.

No attempt was made to visit the project sites, nor to contact the
participants or beneficiaries of the project.

15. EXTERNAL FACTORS

There are three external factors that have affected the performance of the
pProject. First is the delay in funding which caused a one-year delay in
project start-up. This in turn caused renegotiation of agreements with
participating LDC governments, re-staffing the project, and rescheduling
project activities., Second is the loss of Pakistan as a research site.
Studies in Pakistan were allowed orly in relation to students funded research
supervised by ADC which may or may not be consistent with the research design
for the Philippines, Indonesia and Thailand admiristered by IRRI. Third is
the introduction of agricultural mechanizatior policies., For example, the
Philippines Council for Agricultural Mechanization (PICAM) was established to
provide guidance in the development, utilization and dissemination of
agricultural mechanization technology. 1In Indonesia, the government reversed
its policy of anti-agricultural mecharization to that of selective
mechanization. 1In Theiland, the development, use and dissemination of
agricultural mechanization was incorporated in its Five Year Development Plan,



16. INPUTS

The project was iritially funded for $715,000 over a period of three years,
1978-1980. However, as a result of the delay ir the first year funding and an
arnticipated cost over~-rurn, the 1979 Evaluation Team recommended an extensiorn
of the project to 1982 with additional funding to a total of $917,549. 1In
line with the extensior of the life of the project and increase ir funding,
the magrnitude of inputs has increased by the same proportion. Professional
staff has increased from 6 to 8 person years, and support staff from 20 to 35
persor years. The scope ¢f research and trairing activities have also
increased by more than the proportional increase ir funding.

Project implementatior procedures have beer revisea according to
recommendations of the 1979 Evaluatior Team. The changes include:

-— closer moritoring of activities ani increased staffing in the project
site ir South Sulanesi,

- improved commurication betweer AID/W and IRRI and betweer IRRI and
the project sites,

- regional modeling was abandoned for national modeling of alternative
policy options,

- request for two-year extension with additional funding, and

== continued independence of the project manager ir managing the ADC
component of the project.

17. OUTPUTS

The table below summarizes the difference between the planned and actual
outputs of the project.
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Table 1: Comparision Between Planned
and Actual Outputs by Category

Categories of Outputs
Output Planned Actual
l. Reports and Publication 2 103 working papers

43 publications

2 presented in professional
conferences

monographs

conference proceedings

country summaries

operations manual

code manuals

survey data sets

W o W~

2. Seminars and Workshops 2 8 workshops
1l conference

3. Methodologies Developed 0 Judicious use of standard
mathematical and statistical
procedures in isolating the
impact of mechanization and
the conseguences of alter=-
native policy options.

4. Agricultural Mechanization 3 3 (Philippines, Indonesia
Policies Developed and Thailang
5. Trained LDC Research Personnel 10 M.Sc. 36 M.Sc.
4 Ph.D. 5 Ph.D,

79 LDC scientists
7 ADC associates

18. PURPOSES

The purposes of the project are (1) to assess the imparc of mechanization on
foodgrain production, (2) to determine the effects of government programs and
policies on the type of mechanical technology utilized in agriculture, and (3)
to forecast the level and characteristics of mechanization required in the
future.

All of the above purposes have been attained. First, the production,
employment, income, equity and financial impact of mechanization have been
thoroughly documented in the 103 reports. Second, alternative agricultural
policies and institutions are beinc developed in the Philippines, Indonesia
and Thailand. Third, the countries that participated in the project have
benefited from the graduate degree training and the experience gained by their
scientists and economists in the research efforts.



19. GOALS

The goals of the proiect are (1) to increase employmert and income of the
rural poor, 2nd (Z) to increase foodgrair production.

Rlthough it is safe to hypothesize that this project will, ir the long run,
contribute to increased foodgrain production and employment, it is difficult
to ascertain whether this research project, during its period of performance,
has in fact contributed to increased foodgrain production, employment and
income. This is because there are so many factors that interact with
agricultural mecharizatiorn at the national level that it is virtually
impossible to determine its effect irdependent of physical and biological
factors as well as other policies relating to pricing, credit, land reform and
special government programs,

20. BENEFICIARIES

The direct beneficiazies are the 4] students who obtained their advanced
degrees and the 79 LDC scientists, economists and technicians who participated
and gained experience in the research process. The second echelon of
beneficiariess are the participating government agencies which gained research
capability in evaluating the impact of mechanization and developing
alternative policy options. The third beneficiarijes are machinery
manufacturers and smail farmers who benefit from studies regarding the design,
application and use of appropriate machines under different physical, economic
and social environments. Ir the long run, consumers and producers may
evertually benefit as improved mechanical technologies are adopted and
appropriate policies become operational.

21. UNPLANNED EFPECTS: NONE

20. LESSONS LEARNED

The contractor recognized the problems involved ir launching a full~-blown
research enterprise employing identical methodologies under different
physical, social, cultural ang institutional environments characteristic of
the participvating countries. 1In hindsight, the contractor reported that it
would have been better had the project started or a pilot basis, followed by
an interim evaluation and midterm corrections as the researchers gained

- experience and learned from past mistakes, Regarding evaluation methodology,
it would have beer better if funds and time allowed for a final evaluation
conducted on project sites rather than in-house evaluation based primarily on
project files and discussions with the project managers.

23. SPECIAL COMMENTS AND REMARKS

Despite the initial delay in disbursing the initial fund and the
implementational snags that subsequently developed, the project exceeded its
pPlanned outputs and attained all of its purposes and objectives.
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The remarkable succeuns of the project is perhaps due more to the personal
factor, the managemen: style, the sensitivity to culture ang inatitucions,
patience and hard work of all the principal actors, from the support
technicians in the field to the professional staff in IRRI, ADC and AID/W,
rather than the design or the strategy of the project.
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ANNEX A: List of Opereiion Menuels, Reports, and Publications

Operazion Manuals

Moraen, P. and D. Unson. Farm Survey and Recordkeeping Procedures for

Consequences of Smell Rice Farm Mechanization Project. Revised May
1980,

Wicks, J. A. Procedures for Constructing Two-Way Tables for
Consequences of Small Rice Farm Mechanization Project. January
1980.

Wicks, J. A. Specification of Variables to be Included in Data Files
for Consequences of Smzll Rice Farm Mechanization Project. October
1980,

Luces 4. A. Variable ldentification and Dats Codes for the
Philippines. Consequences of Small Rice Farm Mechanization
Project., 1984,

Lucas, A. 4. Variable Identification and Data Codes for Thailand.
Consequences of Small Rice Farm Mechanization Projecr. 1984,

lucas, A. A. Varigble ldentification and Data Codes for South
Sulawesi, Indonesis. Consequences of Small Rice Ferm Mechanization
Project. 1984,

lucas, A, A. Variable Identification and Data Codes for West Java,

Indonesia. Consequences of Small Rice Farm Mechanization Project.
1984,

Workshop Revorts and Publication

The International Rice Research Institute, The Consequences of Small
Rice Farm Mechanization on Production, Incomes and Rural Employment
in Selected Countries of Asia. 4 workshop report and project
proposal. February 1978.

The International Rice Research Institute. The Consequences of Small
Farm Mechanization on Rural Employment, Incomes and Production in
Selected Countries of Asia. A workshop Teport. Department of
Agricultural Engineering. September 11-13, 1978,

The Intecnational Rice Research Institute. The Consequences of Small
Farm Mechanization on Rural Exployment, Incomes and Production in
Selected Countries of 4sia. Workshop report no. 3. Department of
Agricultural Zngineering, October 1=4, 1979,



10,

11,

12,

The International Rice Research Instizute The Consequences of Smzll
Ffarm Mechanization on Rural Zmpioymen:, Incomes and Production in
Selected Countries of Asia. Repert of a Joint ADC~IRRI workshop.
Department of Agcicultural Engineering. September 14-18, 1981,

The International Rice Research Institute. The Consecuences of
Smzll Farm Mechanization. Selected papers from 198] workshop.
September 1983,

The laternations} Rice Rescarch Institute. 19E3. Consequences of
Small Farm Mechanizarion in Indonesia. Proceedings of a workshop
jointly sponsored by the Agency for Agricultural Researeh snd
Development, Directorate General for Food Crops and Internacional
Rice Research Institute. July-August.

The International Rice Research Institute, 1983, The Consequences
el Small Rice Farm Mechanization ir Thailand. Proceedings of &
vorkshop jointly sponsered by the National Economic and Social
Development Board, Department of Agriculture, Kasetsart Universicy
Kesearch and Development Institute and the International Rice
Research Institute. Bangkok, Thailand. November 10-11,

The International Rice Research Instituze., 1983. The Consequences
of Small Rice Farm Mechanization in the Philippines. Proceedings
of 2 workshop jeintly sponsored by the National Econemie and
Development Authority, Philippine Institute for Development
Studies, Ministry of Agriculture and the lnternational Rice
Research Inscicute. Tagaytay City, Philippines. December ]-2.

The International Rice Research Institute. The Consequences of Smell
Farm Mechanization op Rural Employment, Incomes and Production in
Selected Countries of Asia, Summary Report - Philippines.
Department nf Agricultvral Engineering. 1984,

The International Rice Research Institute. The Consequences of Small
Ferm Mechanization on Rural Employment, Incomes and Productian in
Selected Countries of Asig. Summary Report - Thailand. Department
of Agricultural Engineering., 1984,

The International Rice Research Institute. The Consequences of Small
Farm Mechanization on Rura) Employment, Incomes and Production in
Selected Countries of Asig. Summary Report - West Java, Indonesia.
Department of Agricultural Engineering. 1984,

The International Rice Research Institute. The Consequences of Smaill
Farn Mechanization on Rural Employment, Incomes and Production in
Selected Countries of Asiz. Summary Report - South Sulawesi,
indonesia. Deparrtment of Agricultural Engineering. 1984,
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*Jua:ez T. and E. Duff. The 9. Bernmsten, K. X, ancé A. Rochim.
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iz lioilo ané leguna. October Intensity. Revised March 1980,
1875. 10. Ayob, A. M. The EZconomics and
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Rice Threshing Machines in Harvester in the Muda Region of
Thailand: A Case Study of Malaysia. October 1979.
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Hidbito, C. and B. Duff. 4 1979.
Simularion Model to Evaluate
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Post-harvest Operations in the Economics of Pump-Irrigatiog in
Philippines. October 1979, Eastern Nepal. August 1980,
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Mechanization for Crop A. Wicks. The Decomposition of
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1979, Malaysia. October 1979.
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Thai Agriculture. April 1980. Employment and Production: A4
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Benefit from the Mechanmization 12. Wicks, J. A. Modelling the
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*
Denotes the working paper has

proceedings, book or monograph.

Consequences of Future
Mechanization: An Outline of
Possible Procedures. October
1979,

been formally published in a journal,
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Knoju, M. R. ané 3. 4. Wicks,
Economics of Pump-Irrigation ip
Eastern Nepzl. Auvgust 1980,

4. 7Zam, v, ~., J.P.G. Webster and J.
A. Wicks. The Decomposition of
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1981,

15, *Herdt, R. W. Mechanization of
Rice Production in Developing
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Evidence, and Issues.
September 198],

16. *Lantin, R. M. Mechanization
Policy. ané the Narional
Agricultural Mechanization
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September 1981,

*

17. Lockwood, B, fFarm Mechanization
in Pakistan: Policy and
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Tactor Productivity Growth of
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September 1983,

19, *Ahammed, C. S. and R. W. Herd:,
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of the Effects of Rice Farm
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Philippines. September 198],

20. *Mikkelsen, K. and N. Langanm,
Technology Change in the
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Machinery Industry. September
1981,

21, *Boughton, D. Znergy Use in
Alternative Rice Production
Systems in Nueva Ecija, Central
Luzon, Philippines. September
198].

*

22. Hurun, A. Financial Analysis of
Power Tiller Ownership in
Mariuk Village, West Java,
Indonesia. September 1981.
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23.
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