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“It’s been proven that of all the interventions designed to reduce poverty, 

improving agricultural productivity is the best.” 

– Bill Gates, chairman of Microsoft and founder of the Gates Foundation 
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But is there evidence for these statements?
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Research questions

1. Does Indonesia’s publicly-funded agricultural research 

contribute significantly to productivity growth?

2. If so, what is the rate of return to this public 

investment?

3. How much of the observed productivity growth is due to 

agricultural research?

4. Does research-induced productivity growth reduce 

poverty, and if so, how much? 
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Research strategy

Agric. research  Agric. productivity   Poverty reduction

– We study these links one at a time, using econometric methods

I. Agricultural research  agricultural productivity

– using national level data

2. Agricultural productivity  poverty reduction

– using provincial level data
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Model I: Productivity determinants model 
- relates the rate of productivity growth in Indonesian 
agriculture to the level of agricultural research expenditure.

Model II: Poverty determinants model
- relates the rate of reduction of poverty incidence to the rate 
of agricultural productivity growth.

Model III: Poverty projection model
- combines models I and II to obtain the relationship between 
the rate of reduction of poverty incidence and the level of 
agricultural research expenditure. 
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Outline

1. Agricultural productivity growth in Indonesia 
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4. Decomposition of contribution of agricultural research

5. Effects on poverty incidence
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Background data
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TFP and factor inputs

A = Output

B =  TFP

C = Total factor input

(all at 1974 constant prices) 

Source: Keith O. Fuglie J Prod Anal (2010).
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Implications: 

Government-sponsored domestic agricultural research 

significantly raises productivity

CGIAR-sponsored international agricultural research  also 

significantly raises productivity

Government assistance directly to agriculture has no impact on 

productivity
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Calculation of IRR
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Calculation of IRR
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The findings for Thailand are similar:

Waleerat Suphannachart and Peter Warr, ‘Research and Productivity in Thai 

Agriculture’, Australian Journal of Agricultural and Resource Economics, vol. 

55, no. 1 (March 2011), 35-52. 
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r = 29% 
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Indonesia: Projected streams of real value-added in agriculture
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Indonesia: Contributors to real agricultural value-added growth, 
1975 to 2006
(units: millions of Rupiah, 1974 prices)
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Indonesia: Poverty incidence, 1976 to 2012 

29
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Effects of agricultural incomes, non-agricultural incomes and food prices on 
rural poverty incidence
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Effects of agricultural productivity, non-agricultural incomes and food prices
on rural poverty incidence
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Indonesia: Projected streams of rural poverty reduction
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Indonesia: Projected changes in rural poverty incidence, 1978 to 2005

33
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Conclusions: Indonesia

- Between 1975 and 2006 the level of agricultural research in 

Indonesia increased by a factor of 8.2. Suppose that instead its real 

value had remained permanently at its 1975 level. Then by 2006 the 

level of rural poverty incidence would have been 26 percent of the 

rural population and not the 22 percent actually observed. 

- That is, of the 32 percentage point decline in rural poverty 

incidence that actually occurred (from 54 percent to 22 percent of 

the rural population), four percentage points, one eighth of the 

observed decline, is attributable to government-sponsored 

agricultural research. 

34



35

- Out of a rural population of 121 million in 2006, 4.8 million 

people were non-poor because of the increased real level of 

agricultural research that had occurred since 1975.

- It is not suggested that Indonesia’s agricultural research 

establishment is world class. Casual inspection of the research 

facilities in place suggests otherwise. 

- But the activity of taking the output of the international 

agricultural research community and adapting it to local 

circumstances is so productive that even a modest 

commitment of skilled professionals and research facilities can 

generate a high payoff. 
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Conclusions: Thailand

Suppose real domestic research expenditure had 

remained at its 1975 level. Then three decades later 

rural poverty incidence would have been higher by 

0.5 per cent of the rural population (roughly 200,000 

people) than it actually was.

Urban poverty incidence would have been higher by 

0.35 per cent of the urban population (roughly 70,000 

people). 

That is, it is estimated that roughly 270,000 Thai 

people are non-poor now, but would have remained 

poor if the real value of research expenditure had 

remained constant since 1975.
36



37

Outline

1. Agricultural productivity growth in Indonesia 

2. Econometric analysis of sources of productivity growth

3. Internal rate of return to expenditure on agricultural research

4. Decomposition of contribution of agricultural research

5. Effects on poverty incidence

6. Comparison with Rada, Buccola and Fuglie (2011)
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Rada et al. (2011):

“We find that agriculturally focused liberalization efforts 

and massive depreciation succeeded in lifting Indonesian 

farm technology growth. Yet government-sponsored 

research can take little credit for the improvement. 

Most of Indonesia’s productivity growth is explained by 

informal technological diffusion unaccounted for by these 

government initiatives.” (p. 867)

“Among the range of interventions at government’s 

disposal – trade restrictions, subsidies, price supports and 

taxes, and public research – the latter appears to have 

been the least effective in boosting productivity growth.”
(p. 878) 
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Rada et al. (2011, p. 873):

Data on 22 provinces in 5 regions

“Although regionally located institutes may, regardless of 

their location, have some national research mandate, we 

assume their programs are oriented toward local or at 

least regional agronomic conditions (Evenson et al. 1994)”.
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Regional research and productivity assumptions: Rada et al.
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Thanks for listening
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Data decomposition: Mean annual changes in poverty incidence


