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Abstract 

 

Studies by the Economics Policy Working Group- Soil Fertility Consortium for Southern Africa 

quantified the financial returns, farmer perceptions and adoption patterns of Integrated Soil 

fertility Management Technologies-ISFMTs developed under farmer-managed conditions. This 

review presents finding of selected case studies on factors   influencing the adoption of ISFMTs 

in Zimbabwe and Malawi and draw implications for Zambia and Mozambique The studies 

employed economic financial and econometric analytical tools. The results showed that ISFMTs 

examined have modest financial returns which depended on the end-use and marketability of the 

outputs associated with the practices, valuation of the biomass advantages in building soil fertility. 

The perception and risk aversion behavior of farmers and prevailing input and out marketing 

environment significantly affect the financial viability of ISFMTs. Although some ISFMTs make 

a very significant contribution to soil fertility, their ease of adoption is quite low due to limited 

extra benefits to the farmers. For ISFMTs to be easily adopted, the emphasis should in corporate 

farmers’ perceptions and interest. Analysis of adoption studies indicated that farmer participation 

in on-farm research experimentation position in society, age, sex of household head and 

education as significant in explaining the adoption of the soybean in Malawi. The number of 

cattle, soil type, and membership to farmers’ clubs, extension contact and reasons of legume 

production significantly determines green manure adoption intensity among smallholder farmers 

in Zimbabwe. The findings confirm that profitability, adoption potentials of ISFMTs could be 

enhanced by farmer based technology development, and improved policy environment 

 

Media summary 

Understanding the profitability and adoption potentials of soil fertility technologies would 

contribute to the development of robust recommendation s and messages for farmers 

 

Key words. 
 

Soil fertility , soil organic matter, profitability, sustainability econometrics 

 

The Problem Setting 

Smallholder farmers’ profile in Southern Africa  

Agriculture plays a vital role in the economies of Southern African countries.  It provides 

livelihood to smallholder farmers accounting for 70% of the population. In Zambia and 

Mozambique where mining and port services are the dominant sectors, agriculture accounts for 

18 to 22% of the GDP. In Zimbabwe and Malawi agriculture contributes over 40% of the GDP. 

sThe smallholder farmers cultivate small plots of 0.5 hectares in Malawi and 2 hectares in 

Mozambique and 3 hectares in Zimbabwe. Of the three countries, Zimbabwe has recently 

completed a land reform program but its impact on average land holdings in smallholder farming 



areas remains almost the same. High rates of poverty and food insecurity in the rural areas have 

elevated soil fertility challenges into social challenge of political interest of national governments. 

In all four countries slow rates of economic growth and rising unemployment in urban areas 

combined with limited prospects for rural industrialization confirm that farming is bound to 

remain the main form of livelihood for a growing rural population. Soil fertility management 

technologies therefore shall become increasingly important for rural livelihood (Mano et. al.2005). 

Despite decades of research, and the widespread adoption of improved varieties and hybrids of the 

major crops in the region, there is a persistence of yield gaps between the potential of the improved 

germ plasm and what farmers are getting under their farming conditions due to the non-adoption of 

the complimentary crop management practices. Smallholder farmers of southern Africa have 

invested little in soil fertility management and crop yields and water use efficiencies remain 

despairingly low (Ryan and Spencer, 2001; Mapfumo and Giller, 2001).  

It is widely documented that there is a substantial body of literature on the biophysical features 

and potential of ISFM technologies in southern Africa.  In the past most crop management and 

soil fertility research have been conducted at research stations or near project related sites or 

demonstration plots near the main roads. However participatory research initiatives are now 

popular in many of the countries being undertaken by NARS(including universities), IARCs and 

NGOs. In Southern Africa the Economics and Policy Working Group (EPWG) studies initiated 

during 2001-2004 have analyzed the performance and adoption patterns of ISFMTs under 

farmers-managed conditions. These studies have attempted to investigate and to quantify the 

financial returns of the best bets and examined the advantages or disadvantages of the practices as 

perceived by farmers. The findings of EPWG studies on the socioeconomics of ISFMTs and their 

adoption and subsequent recommendations are being made available to researchers most as 

student theses, but not yet well publicized to be used by stakeholders.  

This review attempts to fill the gaps by presenting finding of selected case studies on the financial 

analysis of ISFMTs and provide insights on the factors and or constraints influencing the 

adoption of ISFMTs in Zimbabwe and Malawi and draw lessons and implications for Zambia and 

Mozambique.  Recommendation for improving the efficiency of technology development and 

transfer and creating enabling policy environment are suggested. 

 

Profitability of ISFM technologies: Financial viability is one of the basic measures of welfare 

gains associated with technology use.  Financial analysis of TSFM technologies are important for 

farmers; researchers and development agents; governments; policy makers and donors that invest 

in R&D. The adoption of ISFM technologies is a private decision of farmers. Farmers need to 

understand and have information on the performance of technologies to make informed decision 

on whether to test and then adopt or dis-adopt them. Adoption of ISFM practices has implications 

on farmers’ resource allocation/ use, farmer’s skills and the time lag for the technologies to 

generate returns. Naturally farmers are interested in improving their welfare. Those ISFM 

technologies with positive financial returns would be attractive to farmers while those with little 

or negative returns might be shunned. 

Feed back on how farmers are using or modifying the practices to suite their financial 

circumstances and the problems they encounter are very critical for researchers and change agents. 

Governments, policy makers and donors frequently request for financial and economic analysis of 

ISFM technologies and their impacts and contributions to food security and poverty reduction 

 

Overview of Methods and Tools: A number of tools and indicators are available for 

measuring financial viability of technologies at the farm level. Tools that have been applied to 

analyze ISFM technologies in some of the SOFESCA countries are discussed below. 

Gross Margin (GM): This is a budgeting tool that measures the benefit of the technology as the 

difference between the value of an output (gross income) and total variable costs of production 



per unit of land. It is a static measure whose outcome is dependent on the prevailing prices and 

costs in a given season. 

Net Present Value (NPV:  This is applied to those technologies with streams of benefits over 

more than one season. Such technologies include green legumes like Mucuna whose residual 

effects persist up to three years. Future net benefits are discounted by an appropriated discount 

factor to get their present value. Positive values indicate financial viability and negative ones, 

otherwise.  Computed values are sensitive to prices and discounting factors used. 

 Internal Rate of Return (IRR):  Instead of applying a specific discount rate to compute NPV as 

above, alternatively one can compute a discount rate which results in a NPV of zero. This 

computed discount rate is called the internal rate of return (IRR). Effectively it shows the highest 

discount rate at which the technology remains viable. The IRR is compared to the discount rate 

prevailing in the economy; if it is higher then the technologies is worthwhile and vice versa if it is 

lower.  

Benefit Cost Ratio (BCR): The interest here is on the ratio between benefit and costs so that one is 

able to see how much are the returns per dollar spent in production. Values above one indicate 

high returns and those less than one, losses. Computed value are static and sensitive to prices and 

costs obtaining at a given time and location. 

Statistical analysis and , econometric models employed include regression models of logit, probit 

and tobit in analyzing the pattern and intensities of adoption for the best bets mentioned in the 

paper.  

 

Table 1 Summary of financial analysis of selected ISFM technologies 
 

Author Country Technology Financial 

indicator 

Results 

Chilongo (2004) Malawi Maize/groundnut 

intercropping 

PAM Positive 

Chilongo (2004) Malawi Maize-groundnut rotation PAM Positive 

Chilongo (2004) Malawi Maize/pigeon pea 

intercropping 

PAM Positive 

Mekuria and Siziba 

(2003) 

Malawi 

Zimbabwe 

Maize/Mucuna under-

sowing 

NPV USD 132.42 -152.77 in 

Zim. 

USD 13.48-19.35 in 

Mal. 

Chawoneka(2002) Zimbabwe Inorganic Fertilizer+ 

cattle manure+ lime 

GM 50% higher GM than 

with out lime 

Chawoneka(2002) Zimbabwe Inorganic fertilizer + 

cattle manure 

GM 59% higher GM than 

cattle manure alone or 

47 % than inorganic 

fertilizer used alone. 

Chikazunga(2004) Zimbabwe Phosph-compost GM/lab 30% more GM/Lab 

than Compound D 

and9% to manure 

Nhemachena(2004) 

 

Zimbabwe Cowpea/maize rotation BCR 3.41 

  Sun hemp/maize rotation BCR 1.98 

Geurts(1997) Mozambique Inorganic fertilizers BCR >2  

 



Adoption of ISFMTs 

 

Whilst several ISFMTs are available as possible intervention to the problem of declining soil 

fertility, the issue of adoption opportunities and constraints need a systematic empirical 

investigation. What has been the adoption pattern and intensity of these technologies among 

smallholder farmers in the region? What are the key factors that affect the adoption of these 

technologies and what is their relative importance in determining the process of adoption?  And 

what are the most promising ISFMTs based on farmers’ adoption process that have the highest 

potential for widespread dissemination? And what tools could be used to find some answers to 

these questions? The review will draw some lessons from the limited empirical work undertaken 

by members of SOFECSA to provide partial if not complete answers to these questions. Kabuli’s 

study for Malawi and Chaduka’s for Zimbabwe are discussed to give an overview the results. 

Results from Kabuli’s (Table 2) study revealed that farmer participation in on-farm research 

experimentation (ONFARM), position in society, age, sex of household head and education were 

significant (at P<0.05, P<0.1, P<0.01) in explaining the factors influencing the adoption of the 

soybean in Malawi. Conducting on-farm trials and participation in field demonstrations seemed to 

have exposed the farmers to the benefits associated with the use of such technologies and 

subsequent adoption decisions. Age was also found to be significant in explaining adoption 

decisions by farmers (p<0.05). The average age of the farmers was 28 years. This was probably 

an indication that most of the respondents were relatively younger as such were more open to new 

innovations. The significance of the age parameter in explaining adoption could be attributed to 

the fact that as younger farmers, most of them were willing to experiment with the new 

technology and were convinced of its benefits and continued to practice it.  

The education parameter was also significant (p<0.05) in explaining the adoption decision. These 

results were similar to the findings of Feder et al. (1985) who also reported that education was 

positively related to adoption of hybrid maize in Malawi. Sex of the household head was found to 

be positively related to adoption of the technology and this was no surprise considering that the 

majority of the soybean adopters were women who valued soybean production both as a food and 

nutrition security crop for their households.  

Access to credit and extension services parameters were all found to be very insignificant in 

explaining the adoption of the soybean technology. This is quite a surprise for access to extension 

as it was postulated that the more farmers are in contact with their extension agents, the more 

likely they are going to be exposed to new technologies. But as Hussain et al., (1994) stated that 

the notion that contact with extension agents per se will influence farmers perceptions of 

technologies seem to be misplaced. It is the quality of information being conveyed by extension 

agents and intensity of extension effort that are key variables in influencing adoption decisions. 

 

Chaduka (2004) evaluated the likelihood of soyabean production among smallholder farmers in 

four provinces, Manicaland, Mashonaland West, Mashonaland East and Mashonaland Central. 

The number of cattle owned by a household, membership to a farmer organization and farm size 

significantly affect the probability of a household growing soyabeans in all the four provinces 

except in Mashonaland Central (Table 4). In Mashonaland West, additional factors that 

significantly affect soyabean production are age of household head and size of the family. A 

logistic regression analysis showed that across the four provinces, there are some common factors 

that are important in determining the likelihood of a household growing soyabean. The number of 

cattle owned by a household, membership of a farmer organization and farm size significantly 

affects the probability of a household growing soyabeans in all the four provinces except in 

Mashonaland Central. In Mashonaland West, additional factors that significantly affect soyabean 

production are age of household head and size of the family were as annual family income was 

also an important variable in Mashonaland Central and Manicaland.   



An increase in family size increases the chances of a household participating in the production of 

soyabeans. Cattle are generally used as a source of draft power in the smallholder sector. The 

more the cattle a farmer has, the more the draft power available and the higher the chances of the 

household participating in the growing of soyabeans. Membership of a farmer organization 

provides farmers with an opportunity to access important marketing information and also to 

market their produce collectively. This enables farmers to bargain for better prices and select 

market outlets that bring the highest possible financial gains. Annual family income enables a 

household to purchase the necessary inputs needed in crop production in time and the more the 

income, the higher the chances of participating in soyabean production by a particular household. 

 

The two examples that have been provided here including all the others studies that were 

conducted reveal a common lesson. That is, there are common household specific socio-economic 

characteristics as well as technology specific factors that determine the likelihood of adoption. 

The findings confirm that profitability, adoption potentials of ISFMTs could be enhanced by 

farmer based technology development, and improved policy environment 

 

Table 2  Maximum Likelihood estimates for the Tobit Model of Adoption 

VARIABLE Coefficient 

     (B) 

Std error 

    (SE) 

T-ratio Р- values Mean of variable 

Constant 

1.2613 0.3524419445 3.574* 0.0120  

On-farm (on farm) 0.6803 0.4601  1.479*** 0.0052 0.82 

Extension (Ext) 0.1721 0.1215      1.415 0.6405 0.26 

Age (AGE) 0.0128 0.0143  0.914*** 0.0043          27.82 

Sex (SEX) 0.9546 0.6568 1.453* 0.0550 0.59 

Off-farm Income        -1.1119 0.9128     -1.219 0.3336  MK439.29 

Position 

(POSTIN) 

 0.0651 0.02627    2.479** 0.0230            0.63 

Credit (CREDIT) 0.1190 0.1763     -0.674 0.8300            0.43 

Education 
(EDUC) 

0.7321 0.8103 0.903* 0.0623            3.23 

Α 0.0925 0.0218      4.241 0.6302  

Log-likelihood function = -135.3; Restricted Log-likelihood function = -134.0 

Significance levels:   *=ρ< 0.1; ** ρ<0.05; *** ρ<0.01 

B = coefficient  

Mean of dependent variable (PLAND) = 0.25 acres 

Squared correlation (R2) = 63.5; Adjusted R- Squared = 62.3 

Source: Kabuli A. (2005) 
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