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THE ECONOMICS OF INVESTMENT IN AGRICULTURAL 
RESEARCH IN BANGLADESH 

 
M. M. Day and Uttam K. Deb  

 
ABSTRACT 

 
         The benefits of agricultural research are examined in an ex ante consumer-producer surplus framework for 
four agricultural sub-sectors-crops, livestock, forestry and fisheries-and for the agricultural sector as a whole in 
Bangladesh. The results are based on the analysis of data obtained from 240 researchers of Bangladesh agricultural 
research system and other secondary sources. The projected internal rates of return to research indicate 
substantial returns to public investments. The analysis reveals that government continues to underinvestt in agricultural 
research and that scope remains for the government and donors to invest more. 
 

I. INTRODUCTION 
 
Agriculture is the largest single sector of the Bangladesh economy and accounts for 
nearly half of the gross domestic product ( GDP ). It employs around 60 per cent of 
the labour force of the country. Hence, the overall  economic development of the 
country depends largely on the performance of the agricultural sector. If agriculture is 
to play a major role in economic development, the productivity of factors of  
production used in agriculture ( land labour and capital ) must be increased. Because of 
limited land base, the development of new technologies by means of agricultural 
research is essential' to achieve these productivity increases ( Mellor 1987 ). Research 
increases agricultural productivity in several ways- by raising returns to factors of  pro- 
duction through lowering costs or increasing output, by improving product qua lity or  
introducing new products, and by reducing the cultivators vulnerability to forces 
beyond his control (Arndt and Ruttan 1976). So, agricultural research must be 
considered as an integral part of agricultural development and should not be taken as a 
separate entity to be carries out at isolated research stations. It links back into the 
national planning and forward to serve the farmers. 

There is a general agreement that the efficient application of agricultural research is 
one of the primary means for accelerating the rate of agricultural 
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development in developing countries, and for maintaining this rate in the more advanced 
nation. The future of agricultural development thus depends to a large extent on the 
research activities that are undertaken, and these in turn ate dependent on the amount of 
financial resources which governments and other public bodies are prepared to invest. 

 
To allocate sufficient amount of resources to agricultural research, decision makers require 

information on the pay-off of agricultural research since it competes with alternative uses of 
public funds. This paper tries to 
 (i) estimate return to investment in agricultural research and 

 (ii) discuss policy implications for Investment in public agricultural research 
 
The paper consists of five sections. The second section reviews the studies that have concentrated 

on research impacts in Bangladesh and in other countries. Section III shows the returns to 
agricultural research in Bangladesh. Comparison of investment in agricultural research in 
Bangladesh and in other countries is presented in section IV. Conclusions are made in the last section. 
 

II. REVIEW OF STUDIES ON RETURN TO RESEARCH 
 

In this paper we are concerned with aggregate return to research. The rates of return to 
research in aggregate agricultural production, provide a more realistic measure of research investment 
because the process often involves the simultaneous exploration of problems that concern a large 
number of commoditles. Research leads to "deadends" as well as "breakthrough" and thus 
not every specific research project has a positive rate of return. We are more interested to 
know whether overall activity has a high average pay off to society. 

 
This section reviews the studies dealt with the return to research in crop, livestock and 

aggregate agricultural production in different countries. Table 1 summarises the study results 
and their analytical technique. These studies used thrae types of analytical techniques - 
Imputation Accounting Method (IAM), Statistical Meta-Production Function (MPF), and 
Total Factor Productivity Decomposition Studies (DS). 
 
      The estimated internal rates of return to investment for IAM studies is the average 
rates of return over the entire period. IAM studies have typically measured the combined 
producers and consumers surplus distributable to the 
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Bangladesh the estimated internal rate of return to crops ( rice, wheat, potato, jute, sugarcane, 
pulses and oilseeds ) research for the period of 1973 to 1989 was 143 percent. 

 

Some other studies ( Pray, 1979; Alauddin, 1982 and Gill. 1982 ) have also attempted to 
measure the return to investment in agricultural research in Bangladesh. Pray ( 1979 ) used index 
number apprach to estimate previous benefit from research ( ex-post analysis ). The study showed an 
estimated rate of return of over 30 per cent for the investment in agricultural research system 
even after substracting benefits from Pajam and part of benefits from MVs developed by 
the international agricultural research centers like IRRI and CIMMYT. 

 
Alauddin (1982) is also a ex post study of previous benefits from research. He estimated that 

the marginal product of research investment was 23 takas for cash taka invested. Gill (1982) 
estimated the future impact of new technologies produced by oilseeds, pulses and soil scientists. 
He projected a rate of return cf 90 per cent and over 300 per cent for the investment in 
developing new varieties of oilseeds and summer pulses respectively. 

 
Discussion of this section shows that IRR is high for investment in agricultural research 

both in developed and developing countries. But only a few studies have been conducted on the 
aggregate return to agricultural research in Bangladesh. In addition, all prior studies have been 
ex-post and have ignored the effect of government policies and of demand shifts. 

 
Ex-post studies evaluate completed research projects and estimate returns based on past 

performance. But it was productive fn the past does not mean that it will be productive in the 
future. Ex-ante studies of return to research use information on the projected yield, cost of 
production and rate of adoption, and estimate, benefits from research. 
 

 
III. RETURN TO AGRICULTURAL RESEARGH IN BANGLADESH: AN EX-ANTE 

ANALYSIS 
 
       The current study examine the benefit of agricultural research using ex-ante economic surplus 
technique. It extend previous studies on return to research in Bangladesh by considering the effect 
of demand shifts, the influence of government policies, and by using different formula for 
different commodities. 
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Siadsia and Ag. marketing Directorate ) for quantity of production, exports, imports, and prices. 
Information about elasticities, government price policies and demand shifts were collected ftom 
different secondary sources and from economists knowledgeable about particular commodities. Data 
used in the analysis have been given in the Appendix. 
 
Results: 

 
The formulas, data, and assumptions described above were incorporated in LOTUS programme. 

Total economic surplus gains minus research cost and internal rates of return were calculated 
(Table 2). We used 1990 as a beginning year of our analysis. Changes in yields or per unit costs 
determined by asking the scientists to estimate expected per unit cost reduction or yield increase 
due to their research over the next 5 years at the present level of investment. Thus, here we kept the 
real yearly expenditure in research constant for the 5 year period. Yearly nominal expenditure is 
assumed to increased by 10 percent only to cover 10 percent annual inflation. In calculating 
sector wise expenditure, expenditure on BARC has been divided among different sectors 
proportionately. Two scenarios are presented for calculating internal rate of returns. Under first 
scenario, 15 years time period is assumed to calculate benefit streams. Under second scenario, 
benefit streams are calcuIsted for 10 years only. 

 
Table 2 shows that internal rate of return to investment in agricultural sector in Bangladesh 

is 90 per cant. The results imply that Bangladesh earns Tk. 190 by investing Tk. 100 in agricultural 
research. Even if we use 10 yoars benefit stream, IRR would be 88 per cent. These estimated rates 
of return ate compareable to the rate of return obtained in a recent ex-post studies ( Dey a.1d 
Evenson, 1991 ). Dey and Evenson ( 1991 ) estimated that the internal r3te of return to the 
investment in crops research were 143 per cent. However, Day and Evznson ( 7991 ) has 
considered only rice, wheat, jute, sugarcane, potato, pulses and oilseeds within crops sector; 
and most of these crops have experienced major break through in yield. On the other hand, this 
study has considered 44 crops within the crops sector and some of these crops will not 
experience the benefits of the research in near future. 

 
Among the various sectors, IRR is highest for the fishery sector ( 113% ) followed by the crop 

sector ( 109% ). Internal rate of return is lowest in 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 



 



 



 



 



 



 



 



 



 



 



 


