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Introduction 

In this Policy Note, we examine both household and spatial factors that may drive participation by 

smallholder farming households in commercial value chains for pulses, legume crops that are pri- 

marily harvested for their dry seed. Here the focus is on value chains for common bean (Phaseolus 

vulgaris), cowpea (Vigna unguiculata), and pigeonpea (Cajanus cajan). Bean and pigeonpea are 

particularly important secondary crops within many smallholder farming systems in Malawi, while 

cowpea is less common. All are commonly grown as intercrops in smallholder farming systems, 

primarily with maize. 

 
By directing increasing shares of their farm production to the market and, thereby, realize greater 

incomes, smallholder farming households can significantly accelerate local agricultural and rural 

economic development. The increased income of these progressively more commercially oriented 

farmers increases their demand for the goods, services, and labor that can be supplied by other, 

often poorer, households in their community, expanding local non-farm employment opportunities 

and raising incomes for those other households.1 Appropriately targeting agricultural development 

efforts towards commercially oriented farming households has important second-round economic 

development benefits in their communities, effects which cannot be achieved without properly 

identifying such households. In this paper, the potential is assessed for where and for what type of 

smallholder farming households pulse crops might form a significant part of their crop mix, 

particularly for commercial production. 

 
All three pulses have been produced in Malawi for several generations, if not centuries. Annual 

production and yield levels for these crops in recent years are shown in Table 1. Based on recent 

spatially disaggregated production data from the Agricultural Production Estimates System of the 

Ministry of Agriculture and Food Security, common bean is grown primarily in the mid-altitude 

plateau, particularly in the Lilongwe-Kasungu plain of the Central region and in the Shire Highlands 

of the Southern region. Pigeonpea production is centered in the Southern region both in the mid- 

altitude Shire Highlands and in the lowland areas of the Upper Shire Valley and around Lake 

Chilwa. Long-duration pigeonpea varieties notably benefit from the light Chiperoni dry season rains 

that fall in the South but not elsewhere. Cowpea is less commonly produced overall. It is found 
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primarily in the Southern region, with production concentrated in the Lower Shire Valley and in 

districts south and southwest of Lake Chilwa. 

 

Table 1: National production and yields of common bean, cowpea, and pigeonpea in 

Malawi, annual average for 2013/14 to 2018/19 
 

 Common bean Cowpea Pigeonpea 

Production, mt 194,000 41,000 385,000 

Yields, kg/ha 560 440 1,570 

Potential yields, kg/ha 2,000 2,000 2,500 

Source: Production and actual yields based on analysis of annual data from Agricultural Production Estimates System, Ministry of 
Agriculture. Potential yields from Ministry of Agriculture and Food Security (MoAFS). 2012. Guide to Agricultural Production and Natural 
Resources Management in Malawi. Revised. Lilongwe: MoAFS. 

 

Bean and cowpea are used primarily for own consumption within the household, but many farmers 

sell part of their harvest. Pigeonpea similarly is grown for own consumption. However, over the 

past 50 years pigeonpea producers in Malawi have found a reasonably strong export market for 

their crop in India, facilitated through resident South Asian processors in Blantyre.2 Malawi has 

been among the major exporters of pigeonpea to India. However, in recent years India has im- 

posed quotas on imports from Malawi, resulting in a drop in prices and considerable uncertainty in 

the market for pigeonpea.3 Nonetheless, we find that nationally pigeonpea is the most grown of the 

three pulses. Smallholder farmers, if they do grow it, also tend to devote a greater share of their 

cropland to pigeonpea than to bean or cowpea. 

In what follows, after considering the agro-ecological suitability of different areas in Malawi for pro- 

duction of pulses, two sets of analyses are done using household level data from the fourth Malawi 

Integrated Household Survey (IHS4) of 2016/17. 

▷ We develop a four-category typology of Malawian households based on survey information 

on their economic engagement and level of crop sales. The propensity of households in 

each category to produce the three pulse crops, to sell any of their production, and, if they 

sold any, the share of production sold is then explored. 

▷ We then examine in a multivariate context drivers of household participation in pulse value 

chains. 
 

These analyses are done to generate evidence on where and which farming households might 

grow pulses on a commercial basis across Malawi. Government and other agricultural stakehold- 

ers can use this information to identify and foster the participation of smallholders in pulse value 

chains either through direct support to households that are most likely to engage in the commercial 

production of one of these pulses or through targeted investments in the specific pulse value chain 

either upstream around input supply or downstream to improve and expand the marketing and pro- 

cessing of the crop. 

 
Agro-ecological suitability for pulse production across Malawi 

Figure 1 shows an overlay of crop-specific suitability maps for common bean, cowpea, and pigeon- 

pea, with the value mapped for each land unit being the highest suitability level in a given location 

for any of the pulses considered.4 Generally we find that these pulses are relatively well suited for 

production across Malawi.5 The areas around Lake Chilwa and in the Lower Shire Valley that are 
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Figure 1: Crop suitability map for production of pulses – common bean, cowpea, and 

pigeonpea – in Malawi under improved traditional management 
 

Source: Benson, Mabiso, and Nankhuni (2016). 
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subject to flooding and the Rift Valley escarpments in the transition zones from the mid-altitude 

plateau areas to the lakeshore are the principal areas where pulses are unlikely to do well. 

Given the general agro-ecological suitability of most land in Malawi for production of pulses, the 

principal spatial constraints to smallholder farmers engaging in their commercial production are 

more likely to be linked to the costs producers would face in order to profitably sell their pulses. 

 
Which households produce pulses in Malawi? 

Analysis of the nationally representative IHS4 survey data shows that about one-third of all farming 

households in Malawi produce bean, cowpea, or pigeonpea (Table 2). Pigeonpea is the most com- 

monly produced pulse, with 22 percent of farming households growing the crop. Twelve percent 

produce bean. Only a small share of farming households produce cowpea. 

 

Table 2: Production of pulses by households that produce any crops, 2016/17 
 

Pulses Common bean Cowpea Pigeonpea 

Produce [crop], % of households engaged in crop agriculture 34.7 12.3 2.2 22.4 

If produce [crop], cropped area under [crop], ha 0.24 0.23 0.24 0.22 

… cropped area under [crop], % share of total cropped area 
of producers 

48.7 38.3 34.2 49.8 

Sold [crop], % of [crop] producers 34.4 30.7 20.8 35.1 

If sold any [crop], share of [crop] harvest sold, % 61.4 67.6 61.1 59.0 

… sold more than half of crop, % of [crop] sellers 55.0 59.3 57.4 53.7 

Source: Author’s weighted analysis of 2016–17 Malawi Integrated Household Survey. 

Note: Observations (IHS4 survey sample households that engage in crop agriculture): 9,293. 

 

The area farmers devote to each crop if they grow it is about the same for all three crops at about 

one-quarter of a hectare. However, as noted, those who grow pigeonpea dedicate a considerably 

larger share of their cropland to the crop than do those growing bean or cowpea. This is because 

landholdings are smaller in southern Malawi, where almost all pigeonpea is grown. Consequently, 

even if the amount of land a farmer devotes to pigeonpea may be similar to that which other farm- 

ers devote to bean, for example, the share of the farmer’s cropland planted to pigeonpea will be 

relatively greater than the share of their cropland bean producers devote to those crops. However, 

as all three pulses commonly are intercropped with other crops at varying intensities, these esti- 

mates of the area and share of cropland devoted to each are likely to be imprecise. 

The three pulses are primarily grown for own consumption – only about one-third of those that 

grow them sell any of their harvest. However, there are differences between the crops – only 20 

percent of cowpea producers sell any of their production, whereas around one-third of bean and 

pigeonpea farmers sell some of the crops. However, if a farmer sells part of their pulse crop, they 

report selling a substantial share of about 60 percent. More than half of pulse sellers sell more than 

half of the pulses they harvested. 

To help understand what sorts of households produce and sell pulses in Malawi, all IHS4 survey 

sample households were placed into one of four categories based on their level of productivity, lo- 

cation, and the share of their maize production that they sold: 
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▷ Commercially oriented smallholder households reside in rural areas, are not ultra-poor 

(based on the food-based ultra-poverty line used in the poverty analysis of IHS4) and pro- 

duce considerably more maize than they consume within their households. Households are 

categorized as commercially oriented if they reported selling annually more than 25 percent 

of the maize that they reported harvesting. 

▷ Other productive rural households are economically active rural households that do not 

sell much, if any, of their maize production. The bulk of Malawian households fall into this 

category. 

▷   Not economically productive households are ultra-poor with high dependency ratios, 

i.e., the share of household members that are workers (between 15 and 64 years of age) is 

less than 0.50 – that is, there are more members who are non-workers than workers. 

▷ Urban households are economically productive households residing in urban areas. Thirty 

percent of such households reported engaging in some farming. 
 

Commercially oriented smallholders are most commonly found in the mid-altitude plateau areas of 

the Central and Northern regions that agro-ecologically are among the best areas of the country to 

produce maize. Rural land pressures are not as severe in these areas as in upland areas in the 

Southern region contributing to greater surpluses. In contrast, commercially oriented farming 

households in southern Malawi are rare – a subsistence orientation to farming dominates. A larger 

share of not economically productive households is found in southern Malawi.6 

The information on the production and sales of pulses in general that was presented in Table 2 is 

disaggregated by household economic category in Table 3. There is little difference between the 

four household categories in terms of the share of households that produce pulses in aggregate. 

However, with regards to sales, commercially oriented households are more likely to sell some of 

their pulse harvest and tend to sell a greater share of it than do pulse producing households in 

other categories. 

However, when these estimates are disaggregated by crop, more complex patterns emerge. Pi- 

geonpea is far less likely to be produced by commercially oriented smallholders than by either 

other productive rural households or those that generally are not economically productive. How- 

ever, this stems to a large degree from surplus maize producing households being rare in southern 

Malawi, where most pigeonpea is grown. Nonetheless, the commercially oriented smallholders that 

do grow pigeonpea are more likely to sell part of their harvest, and a relatively larger share of it, 

than are households in other categories. 

In contrast, bean, which is grown in all three regions, primarily in the mid-altitude plateau areas, is 

more likely to be grown by commercially oriented smallholders. These households are also more 

likely to sell part of their bean production. 
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Table 3: Production of pulses by households in different economic categories, 2016/17 
 

 
 

 
Characteristic 

 

 
All 

households 

Commerci- 
ally oriented 
smallholder 
households 

Other 
productive 

rural 
households 

Not 
economically 

productive 
households 

 

 
Urban 

households 

Share of households in the population, % 100.0 5.5 66.6 9.2 18.7 

Rural North 6.8 6.0 83.8 10.1 0.0 

Rural Central 36.2 10.7 80.5 8.8 0.0 

Rural South 38.0 3.1 83.6 13.3 0.0 

Urban 19.0 0.0 0.0 1.7 98.3 

Engaged in crop agriculture, % 75.8 100.0 84.7 88.9 30.3 

Household cropland holding, for those 
engaged in crop agriculture, ha 

0.66 1.01 0.66 0.53 0.54 

Pulse (common bean, cowpea, pigeonpea) 
producing households, of those engaged in 
crop agriculture, % 

34.7 34.7 34.8 36.3 31.1 

If produce pulses, cropped area under 
pulses, ha 

0.24 0.35 0.23 0.24 0.22 

… cropped area under pulses, % share of 
total cropped area 

48.7 47.3 48.0 52.3 52.4 

Sold pulses, % of pulse producers 34.4 48.2 34.6 28.6 28.2 

If sold any pulses, share of pulses sold, % 61.4 66.9 60.9 60.0 60.3 

… sold more than half of crop, % of pulse 
sellers 

55.0 58.2 54.6 51.2 59.9 

Common bean producing households, % of 
engaged in crop agriculture 

12.3 23.6 11.2 8.1 17.8 

Sold common bean, % of bean producers 30.7 40.6 30.6 20.4 25.2 

If sold any bean, share of common bean 
harvest sold, % 

67.6 68.7 66.7 77.9 67.2 

… sold more than half of crop, % of bean 
sellers 

59.3 59.7 58.1 74.6 60.3 

Cowpea producing households, % of 
engaged in crop agriculture 

2.2 2.4 2.2 2.6 1.6 

Sold cowpea, % of cowpea producers 20.8 30.5 19.1 25.6 19.3 

If sold any cowpea, share of cowpea 
harvest sold, % 

61.1 67.1 63.2 51.4 48.6 

… sold more than half of crop, % of 
cowpea sellers 

57.4 52.4 68.0 21.3 36.5 

Pigeonpea producing households, % of 
engaged in crop agriculture 

22.4 11.1 23.5 27.6 15.2 

Sold pigeonpea, % of producers 35.1 59.4 35.3 29.7 28.8 

If sold any pigeonpea, share of pigeonpea 
harvest sold, % 

59.0 65.6 59.2 57.4 51.1 

… sold more than half of crop, % of 
pigeonpea sellers 

53.7 57.4 53.9 48.8 56.8 

Observations 12,447 636 7,869 1,725 2,217 

Source: Author’s weighted analysis of 2016–17 Malawi Integrated Household Survey. 
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Household and contextual drivers of the production and sale of pulses 
in Malawi 

Tables 2 and 3 can only provide limited insights into the household characteristics and contextual 

factors that are driving the engagement of households in the production and possible sale of 

pulses. To gain greater insights into these factors, we undertake three logistic regression analyses: 

▷ Using the IHS4 sample of all crop-producing households, we first examine what factors are 

associated with a household producing any pulse crop (bean, cowpea, or pigeonpea). 

▷ We then examine for the sub-sample of all pulse producing households in the IHS4, what 

factors are associated with their selling some of their pulse production. 

▷ Finally, for the sub-sample of households in the IHS4 that sold some of their pulse produc- 

tion, we analyze what factors are associated with those that sold more than half of their pro- 

duction. 

We use the same explanatory variables in all three models.7 

▷ Household demographic character- 

istics – household size, share of 

household members that are workers, 

whether the head is a woman, and the 

age of the head (less than 35 years, 

35 to 64 years (base category), and 

65 years or older). 

▷ Maximum educational attainment 

within the household – no educa- 

tion, some primary education (base 

category), and secondary level or 

higher. 

▷ Agricultural production character- 

istics – total cropped area for house- 

hold, whether household hired-in la- 

bor, whether household hired-out any 

of its labor (ganyu), and amount of 

livestock owned. 

▷ Non-farm livelihoods, credit – 

household member has wage employ- 

ment, household has a non-farm eco- 

nomic enterprise, and member re- 

ceived a loan in past year. 

▷ Relative dependence on market for 

consumption – share of maize re- 

ported consumed by the household in 

the past week that was purchased is 

used as a proxy measure. 

Figure 2: Malawi – Agricultural development 

domains by district 

 

Source: Benson, Mabiso, and Nankhuni (2016). 
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▷ Agricultural development domains – All districts of Malawi have been assigned to one of 

six domains that reflect variation in agricultural commercialization potential across Malawi 

as defined by agro-ecological conditions, market access, and population density (Figure 

2).8 

▷ Household economic category – commercially oriented smallholder households, other 

productive rural households (base category), not economically productive households, and 

urban households. 

The results of the three logistic analyses are presented in Figure 3 as plots of the odds-ratio for 

each explanatory variable together with their 95 percent confidence intervals.9 Those explanatory 

variables for which the plot of the confidence interval of the odds-ratio does not cross the 1.0 odd- 

ratio line are statistically significant (at the 5 percent level) factors associated with a household en- 

gaging in pulse production, making some sales of the pulses they produce, or, if they sold any of 

their pulses, selling more than 50 percent of their production, respectively. 

 

Figure 3: Household and contextual factors associated with pulse production and sales, 

results of logistic analysis, plots of odds-ratios with 95 percent confidence intervals 
 

Produce 
pulses 

Sell any pulses 
produced 

If sell pulses, sell 
more than 50 percent 

Household size, number 
      

      
Workers (15 to 64 years of age), share of household members 

 

     
Female-headed household, 0/1 

 

 

     
Household head aged less than 35 years, 0/1 

 

 

     
Household head aged 65 years or older, 0/1 

 

 

     
No members reported ever attending school, 0/1 

 

 

     
Member with schooling at secondary-level or above, 0/1 

 

 

     
Total cropped area, ha 

 

 

     
Hired-in labor, 0/1 

 

 

     
Hired-out labor as ganyu, 0/1 

 

 

     
Livestock owned, Tropical Livestock Units 

 

 

     
Member has wage employment, 0/1 

 

 

     
Has a non-farm household enterprise, 0/1 

 

 

     
Member received credit in past year, 0/1 

 

 

     
Maize consumed past week that was purchased, share 

 

 

     
Lower Shire Valley development domain, 0/1 

 

 

     
Lakeshore, good market access, low population domain, 0/1 

 

 

     
Lakeshore, poor market access, low population domain, 0/1 

 

 

     
Mid-altitude plateau, good market access, low pop., 0/1 

 

 

     
Mid-altitude plateau, good market access, high pop., 0/1 

 

 

 
    

Commercially oriented smallholder, 0/1 
 

   

 
Not economically productive, 0/1 

 

 

 
Urban productive, 0/1 

 

  

 
 

   
 

   
 

   

Source: Analysis of IHS4. 

Notes: ‘Produce pulses’: Observations: 9,293 households; pseudo-R2: 0.062. ‘Sell any pulses produced’: Observations: 3,472; 
pseudo-R2: 0.029. ‘If sell pulses, sell more than 50 percent’: Observations: 1,271; pseudo-R2: 0.028. 

Base categorical variables: age of household head – “Household head aged 35 to 64 years, 0/1”; maximum educational attainment 
within the household – “Member with some primary schooling, 0/1”; agricultural development domain – “Mid-altitude plateau with low 
population density and poor market access, 0/1”; household economic category – “Other productive rural households, 0/1”. 
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Here are some of the key findings by type of explanatory variable: 

▶ Household demographic characteristics – Demographic characteristics are not strongly as- 

sociated with pulse production or sales. Female-headed households are significantly more 

likely to produce pulses than those headed by males. However, they are no more likely to sell 

any share of their harvest. Two variables are associated with lower propensity to sell pulses 

produced – households with a greater share of workers among their members and households 

with heads aged 65 years and older. Whether these two associations are important to the de- 

sign of programs to increase commercial production of pulses will need to be demonstrated 

through additional study, including on the labor requirements of pulse production relative to that 

for other crops with commercial potential grown by smallholders. 

▶ Maximum educational attainment within the household – Education is strongly associated 

with whether a household produces any pulses, but not of whether any of the pulses produced 

are sold. Households without any educated members are significantly less likely to produce 

pulses than households with members with some primary school education (the base category 

for analysis), while households with secondary education or above are significantly more likely 

to produce pulses. 

▶ Agricultural production characteristics – Households with smaller cropland holdings are sig- 

nificantly more likely to produce pulses. However, landholding size is not significantly associ- 

ated with any sales of pulses produced. Households with workers who hired-out any of their 

labor (ganyu) are found to be more likely to produce pulses as well. In contrast, we find that 

households that hired-in some labor for crop production are more likely to sell some of the 

pulses they produced than are households that did not hire-in any labor. These results, coupled 

with those on the household demographic characteristics, suggest that there may be a labor 

dimension to the production and sale of pulses by smallholders that merits further study. 

▶ Non-farm livelihoods, credit – Whether a household has a member with wage employment or 

has at least one household enterprise, both are significantly associated with the household pro- 

ducing pulses. While neither of these factors are associated with whether any of the pulses 

produced are sold, if a household did sell any of their pulses, wage employment is associated 

with the household being more likely to sell more than half of their harvest. Whether a house- 

hold received credit does not affect pulse production, but those that received credit and pro- 

duced pulses are significantly more likely to sell some of their harvest. Credit is not associated 

with sales of more than half of what was harvested, however. 

▶ Relative dependence on market for consumption – The share of maize consumed by the 

household that was purchased is not associated with households deciding to grow pulses. 

However, it is associated with pulse sales, but the relationship is possibly counter-intuitive – 

households, which consume relatively higher amounts of purchased maize are significantly 

less likely to sell any of the pulses they produced or, if they sell any, less likely to sell a large 

share. Commercial pulse production is not the means these households use to obtain income 

to purchase maize for consumption. 

▶ Agricultural development domains – The results for the six domains suggest that agro-eco- 

logical, market access, and landholding factors are important both in determining where pulses 

are produced and where producers are likely to produce it for sale. 

▷ Only households in the ‘Mid-altitude plateau with high population density and good market 

access’ development domain were more likely than households in the base domain, ‘Mid- 

altitude plateau with low population density and poor market access’, to produce pulses. 
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Households in the two Lakeshore development domains were significantly less likely to do 

so. 

This pattern to where pulses are likely to be grown reflects the concentration of pigeon- 

pea production in the Shire Highlands of southern Malawi and the relatively limited produc- 

tion of any pulses along the lakeshore, despite Figure 1 showing that the zone is well-suited 

for pulse production. On this divergence, we note that the crop suitability map is based on 

average agro-climatological conditions and does not consider variability in those conditions. 

Pulse production in the Lakeshore domains is riskier than would be indicated by only con- 

sidering average conditions. With increased risks of drought or floods, in particular, farmers 

along the lakeshore may be less likely to produce bean, cowpea, or pigeonpea than are 

farmers in the mid-altitude plateau upland areas. However, these crop choices require fur- 

ther study. 

▷ For pulse sales, we find a different pattern across development domains than for produc- 

tion. In addition to being more likely to produce pulses, households in the ‘Mid-altitude plat- 

eau with high population density and good market access’ are significantly more likely to 

sell any pulses they produce than are households in the base development domain. How- 

ever, we also find that households in the ‘Mid-altitude plateau with low population density 

and good market access’, the ‘Lower Shire Valley’, and, somewhat surprisingly, the 

‘Lakeshore with low population density and poor market access’ development domains also 

to be more likely to sell some of the pulses they produce. 

▷ We find no development domains in which pulse-selling households are more likely than 

those in the base domain to sell more than half of their output. 

▶ Household economic category – The only significant association for pulse production is for 

urban households that engage in any crop production. These households are significantly less 

likely to produce pulses than other households. 

 
Insights for design or targeting of efforts to strengthening value chains 
for pulses 

This analysis suggests that efforts to increase small farmers’ production of pulses in Malawi should 

focus on farmers with smaller landholdings in the mid-altitude plateau zone in southern Malawi, 

particularly those farming households that are female-headed. The ability to use small areas of 

land for growing pulses, possibly as intercrops, appears to be an important consideration in farm- 

ers’ decisions to produce them. 

Household labor availability also appears to be important in household’s decisions to produce and 

to sell pulses. However, the reasons are not clear, so this association needs further study. 

Finally, while Figure 1 indicates that areas along the lakeshore (and upper Shire Valley) should be 

well suited for pulse production, our household survey results suggest that farmers in those areas 

are significantly less likely to produce pulses than those farming at higher elevations. A better un- 

derstanding of what drives lakeshore farmers reluctance to produce pulses is therefore needed. 
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