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This research report highlights findings from a set of stud-
ies applied economists have undertaken on the impact 

that improved banana cultivars and management practices 
have had on farmers in the Lake Victoria region of Tanzania 
and Uganda. A particular focus is on the impact of genetic- 
ally transformed cooking bananas. Genetic transformation to 
achieve pest and disease resistance is a promising strategy 
for smallholder farmers in this region: biotic constraints are 
severe there and not easily addressed through conventional 
breeding or control methods. Moreover, exports to world 
markets are currently negligible, so the risks of reduced 
exports because of policies against genetically modified foods 
are low. The crop’s status as both an important food source 
and significant generator of rural income means that improving 
productivity could have major social and economic benefits.

FIndInGS
The report’s findings demonstrate the potentially pro-poor 
benefits of transgenic cooking varieties and the likely social 
consequence of the choice of host cultivar for trait insertion. 
Also, simulations illustrate the extent to which supporting 
public investments in education, market infrastructure, and 
extension would augment farmer demand for new planting 
material. Demand for planting material of potential host vari-
eties for gene insertion varies according to household and 
farm characteristics, market access, and the attributes of vari-
eties. The evidence also confirms that adoption of recently 
developed hybrids reduced the vulnerability of Tanzanian 
households to yield losses from pests and disease. For farm-
ers with few nonfarm sources of income, reducing production 
risk can smooth both consumption and income from local 
sales. In addition, social capital evidently plays a significant role 
in the use of current best practices for managing soil fertil-
ity in Ugandan banana production. Most of the villages in the 
banana-producing areas foster active social organization, and 
village social characteristics will likely have especially impor-
tant implications for planting-material systems of the East 
African highland banana. For this crop, transfers of planting 
material and related information are heavily based on farmer-
to-farmer exchange, compared to the more formal, commer-
cialized systems of some cereal crops.

The productivity of cooking bananas depends on the 
economic, climate, and soil characteristics of regions, and 
policies will need to be tailored to local conditions. Some 
evidence suggests that the efficiency of banana production  
can be improved, particularly in the Central Region of 
Uganda, where labor productivity is higher than elsewhere in 
the country. Soil pH and the application of manure have posi-
tive and significant effects on productivity, especially in the 
southwest and central areas of the country. Labor is criti-
cally important in banana productivity. Given the presence 
of surplus labor in the southwest, investment in technology 
development could shift banana productivity there. Wages 
are higher for casual labor in the central areas, where a more 
developed market for unskilled labor exists, creating labor 
deficits. Extension visits enhance productivity in the south-
west, and education improves technical efficiency there, but 
not in the central areas. Banana production appears to be 
more efficient when managed by men than by women, prob-
ably due to underlying differentials in access to resources. 
Access to credit increases efficiency, while rent and remit-
tances from other income sources reduce efficiency.

Simulations of the gross economic benefits that could 
be generated by a set of technology options indicates that 
more widespread adoption of current best practices is likely 
to generate the greatest investment payoffs. Yet the authors 
argue that the longer-term strategy endorsed by Uganda’s 
National Agricultural Research Organization, which combines 
conventional and transgenic approaches to mitigate the biotic 
pressures that cause major economic losses, is essential for 
sustaining banana production systems.

POLICy IMPLICATIOnS
The results of this study have implications for R&D policies in 
five categories, as outlined below.

Developing Improved Banana Genotypes 
Findings confirm the vulnerability of the endemic banana geno-
types to pests/diseases and the need for a research policy to 
commit long-term investments to the development of resistant 
banana genotypes. The choice of host cultivar and use group 
will have social consequences in terms of which farmers will be 



most likely to use and benefit from the technology. In general, 
however, greater social costs are likely to be inflicted through 
benefits foregone as the result of delays in banana improve-
ment. Time lags in research and adoption have often been 
shown to be the single most important parameter determining 
the social payoff of investments.

Enhancing Demand and Supply  
of Improved Germplasm
A policy supporting investments in agricultural education, 
extension, marketing infrastructure, and access to good roads 
will enhance demand and supply of improved banana varieties, 
in turn raising banana productivity and efficiency. We predict 
a demand for pest- and disease-resistant material, given the 
evidence that farmers value these traits, especially if other 
supporting investments in education, extension, and market 
infrastructure are made. 

Devising Dissemination Mechanisms
Findings support the current policy of the Government of 
Uganda, which emphasizes farmer association and human 
capital development as pillars of technology and knowledge 
dissemination. Farmers are price-responsive, adopting at 
greater rates when output prices are high relative to input 
prices. The high rates of dissemination of improved soil-
fertility practices are promising, despite the labor they demand. 
Farmer- and socially based mechanisms appear to be a 
crucial factor in the dissemination of both planting material 
and technologies. This finding reflects, in part, the clonally 
propagated nature of the banana plant.

Scaling Up Genotype Adoption
A demand-driven strategy for scaling up farmer use of 
approved banana varieties is needed. Recently introduced 

hybrids have been more widely adopted in Tanzania than in 
Uganda, possibly because of greater disease pressures, heavy 
dissemination efforts, and farmers’ past pursuit of planting 
material free from pests and diseases. Adoption definitely 
shows an impact on vulnerability to disease losses. Long-term 
analysis is needed, however, to determine whether diffusion 
and benefits are sustained and whether income effects can  
be observed. We recommend a farmer- and socially based 
network design, with farmer-supplied planting material, pos- 
sibly scaling up from some of the experiences in Uganda.  
The strategy of providing materials free-of-charge in large 
quantities is not sustainable. 

Developing R&D Strategies for the  
Highlands and Lowlands
In the high-elevation areas, developing and promoting best 
cultural practices and marketing improvements are of pri-
mary importance. In the low-elevation areas, developing and 
promoting endemic cultivars that are resistant to pests and 
diseases are priorities, alongside cultural practices focusing on 
reviving productivity. To support the success of these efforts, 
major investments will need to be made in dissemination.

COnCLUSIOn
Technical change is a continuous, multidimensional process. 
Social science research can support research program design 
and investors’ decisionmaking by identifying the impediments 
to widespread adoption of promising new technologies by 
farmers. Genetic transformation offers the rare opportunity 
to maintain the end-use qualities preferred by East African 
consumers while enhancing agronomic traits. Given the 
economic role of the banana plant in the region, the social 
benefits of technical change will be significant.
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