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Agriculture, Rural Livelihoods and Welfare in Liberia 
 

 
 

Overview 
 

Liberia is a country on the development path for inclusive economic transformation. 

Acknowledging the need to address the consequences of the relatively weak diversification of the 

economy and the dominance of extractive sectors, Liberia is committed to its economic 

transformation. 

 

This analysis uses data from the 2016 Liberia Agricultural Recall Survey to analyze the role of 

agriculture and rural livelihoods in poverty reduction. A review of the poverty profile finds that 

poverty rates are generally higher among rural households, those more dependent on farming (both 

urban and rural), headed by males, and people living in the South-Eastern B and North Central 

regions. The core of the analysis focuses exclusively on farming households.  

 

The analysis confirms the important role agriculture can play in rural income growth and poverty 

reduction. It highlights the importance of increasing agricultural productivity and market 

participation, as well as crop and income diversification. The following are the key findings from 

the analysis: 

 

Cropping Patterns and Smallholder Productivity 

 

The prevailing cropping system is intercropping, with over two-thirds of the farming households 

practicing it. Cassava and rice are the most common crops grown (74%), followed by vegetables 

(including pepper, bitter balls, eggplant, cucumber, etc.) at 60%, maize (34%), and cash crops 

(33%). As wealth levels increase, the proportion of growers falls systematically for rice,  but 

increases for maize and cash crops. No pattern is found for cassava.  

 

Being a female-headed household results in lower land productivity, after controlling for 

household, production characteristics, and other factors. However, that effect is only statistically 

significant for rice where they experience yields that are 15% lower. Households have greater land 

productivity and yield for a crop if they also sell that crop. Overall, a positive association is found 

between the levels of wealth and crop yields. 

 

Farmer Participation and Performance in Agricultural Markets 

 

Market participation rates (considering all crops) are estimated at 71% of the households. 

Overall, male-headed and relatively wealthier farming households have higher market 

participation rates; however, there is not much variation across regions. In terms of market 

participation intensity, about one-third (32%) of the crops households produce make it to the 

market.  

 

In terms of crop-specific market participation rates among crop producers, maize (64%) is 

marketed by more households than rice (12%) and cassava (37%). Regarding market 

participation intensity for selected crops, sales volumes per household and sales intensities are 

quite balanced across space (regions and counties) for cassava and maize, but greater variability is 

observed for rice. The average intensity rate is 29% for rice, 62% for cassava, and 64% for maize. 

teresamartens
Highlight

teresamartens
Highlight

teresamartens
Highlight

teresamartens
Highlight

teresamartens
Highlight

teresamartens
Highlight

teresamartens
Highlight



  

ii 

 

Market participation rates are positively associated with expanded land areas, the use of irrigation, 

chemical inputs, and access to extension, though the effects of the last two variables are not 

statistically significant. Female headship and high dependency ratios reduce the likelihood that 

households participate in the market. Overall, agricultural market participation rates increase with 

wealth. 

  

Effects of Productivity, Marketing and Diversification on Welfare and Poverty 

 

The analysis looks at how gains in productivity, marketing intensity, and non-farm diversification 

ultimately affect income growth and poverty reduction. The results help inform the focus of 

policies and programs that may help to improve those outcomes. 

 

Rice and maize productivity differences contribute significantly to increasing welfare, but gains in 

rice yields are relatively more efficient in reducing poverty. The analysis shows that, ceteris 

paribus, gains in rice and maize yields have a similar effect on household per adult equivalent 

consumption expenditure increasing it by 3.4 and 3.5 percent, respectively. The effects on poverty, 

however, are relatively stronger and only statistically significant for rice. 

 

Crop specific marketing intensity effects on welfare and poverty are positive and significant for 

rice and cassava, but not for maize. Rice marketing, which is currently less common in Liberia, 

yields relatively larger effects on consumption growth and poverty reduction.  

 

Participation in non-farm economic activities has a significant impact on consumption expenditure 

levels (dominance of wage jobs over self-employment) and poverty status (dominance of self-

employment over wage jobs). Thus, self-employment appears to be more efficient at reducing 

poverty.  

 

Regarding the effects of production characteristic variables, in spite of all variables showing a 

positive effect on welfare and poverty reduction, only land area size has a statistically significant 

impact. Note that land area cultivated represents about 52% of the average total area reported per 

household, which means  there is room for expansion in land utilization, which could potentially 

further help income growth and poverty reduction.  

 

Policy Implications 

  

The country has developed an Agriculture Sector Investment Plan (LASIP2) for the period 2018-

22. LASIP2 identifies 6 priority crops, including a set of cash crops (palm, rubber, and cocoa), 

rice, and horticulture, and centers around five pillars: (1) food security; (2) competitive value 

chains and market linkages; (3) research and extension; (4) natural resource management; and (5) 

governance and institutional strengthening. Given these policy priorities, the results from this 

analysis suggest a few areas to inform the investment plan while focusing on household welfare.  

 

First, strengthen investments in crop production to enhance the productivity of crops with 

particular emphasis for rice, which is already a crop produced by a wide range of households, 

but relatively less marketed. The productivity and marketing effects identified suggest that if 

enough rice surpluses are generated and access to markets is improved, poverty reduction can be 

achieved. As unutilized land remains an issue, the increase in production can be achieved through 

expanding land area (in the short run) and increasing the use of modern agricultural technology (in 

the medium to long run). Supporting cassava, maize, and cash crop production should also be 
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pursued in areas where they can be effective in maximizing the benefits of diversification and 

income generation. Efforts in this front are linked to LASIP2 Pillars 1 and 3. Specific actions could 

be centered around strengthening productive capacity through intensification, funding research 

and improving extension delivery systems, and promoting technology adoption along the value 

chains. 

 

Second, improve support to market development given that households rely extensively on 

the production of multiple crops. This helps to reduce risk, improve food security and dietary 

diversity, and grow incomes. The positive association found between yields and marketing 

outcomes is indicative that market access can create a financial incentive to invest in crop 

production. Improving marketing participation and value addition in crops such as rice, cassava 

and maize, will require efforts linked to LASIP2 Pillar 2. Specific actions include, but are not 

limited to, infrastructure development, value chain and agro-industry development, and inclusive 

agro-financing. 

 

Finally, the role of income diversification, including into cash crops and non-farm 

employment, is critical as it is closely associated with income growth and poverty reduction. 

Support to initiatives that strengthen linkages with agriculture in selected value chains need to be 

encouraged. In fact, strengthening marketing linkages and value addition can allow for broad 

participation and shared benefits in the value chains covered in this study. These efforts need to be 

extended to permanent/cash crops, including palm and rubber. This is well in line with the call for 

the adoption of a supportive industrial policy based on market-based sustainable value addition 

(LASIP2 Pillar 2). All these efforts will be successful and sustainable if developed concomitantly 

with policies that are supportive of sustainable natural resource management (Pillar 4) and good 

governance and institutional strengthening (Pilar 5). 
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Agriculture, Rural Livelihoods and Poverty in Liberia4 

1. Introduction 

 

Poverty in Liberia remains widespread and rural. More than half of the population (51%) lived in 

poverty in 2016. This translates into more than 2.2 million Liberians that were unable to meet their 

basic needs (LISGIS, 2017). While the population is almost evenly distributed between rural and 

urban areas (46% of the population is rural), the agricultural sector remains the main source of 

livelihood for approximately 80% of the country’s population (AfDB, 2008), contributing 

significantly to employment and household income.  

 

The incidence of absolute poverty among farming households remains relatively higher (74.9%) 

than that of non-farming households (34.3%). While most Liberian households also draw income 

from non-agricultural sources, e.g., among agricultural households, 40.8% have some form of self-

employment income and 22.6% have some form of wage employment, the overwhelming majority 

(73.5%), however,  report agriculture-related income as their main livelihood. This fact and recent 

evidence on the relative strengths of growth in agriculture as a vehicle to promote fast poverty 

reduction, suggests that investments in the sector are likely to benefit a large set of the population 

(Benfica et al., 2018; and Jayne et al, 2018). Structural weaknesses derived from the relatively 

weak diversification of the economy and the dominance of extractive sectors, calls for the need for 

the economic transformation of the country. Developing a good understanding of the agricultural 

sector in the country, the drivers of household level participation in markets and their development 

outcomes is critical for supporting development policy and programing in Liberia. 

 

The analysis in this document relies on the “2016 Agriculture Recall Survey” (Farming 

Households) linked to the 2016 Household Income and Expenditure Survey (HIES). The full 

sample for the HIES is used in the analysis of poverty and welfare. The rest of the analysis, relies 

solely on the sample of farming households from the Agricultural Recall Survey. It should also be 

stated that the analysis includes households located in the Greater Monrovia Region (Monteserrado 

County). Respondents in that sub-sample (predomoinantly urban) likely report on some 

agricultural activity undertaken outside the county, including that of permanent crops. While some 

caution will be needed in interpreting county comparisons as a result, the full sample results are 

representative of agriculture in Liberia.5  

 

The route to this paper is as follows. Section 2 explores poverty and welfare distributions among 

Liberian households, highlighting the distinction between farming and non-farming households. 

In Section 3, we describe the demographic and economic characteristics of farming households, 

highlighting livelihood sources beyond agriculture, endowments, and the use of technology. 

Section 4 looks at cropping patterns and the aggregate and crop-specific (rice, cassava, maize, and 

                                                 
4 

This paper was prepared by Rui Benfica and Allison Wesley (Research and Impact Assessment Division, 

International Fund for Agricultural Development - IFAD), and Alejandro de la Fuente (World Bank, Poverty and 

Equity Global Practice). We are grateful to Ayago Esmubancha Wambile and Gabriel Lawin Kotchikpa for sharing 

the HIES data for analysis. We acknowledge peer reviewer comments from Chris P. Jackson (Senior Agricultural 

Economist, GFA12) and Kristen Himelein (Senior Economist/Statistician, GPV02). The findings, interpretations, 

and conclusions of this paper are those of the authors and should not be attributed to the World Bank Group, IFAD, 

or to their member countries. 
5 

Keeping this in mind, and as a robustness check, we generated results to assess if any noticeable  differences 

emerged in the national mean, and non-geographic breakdowns (gender and wealth) when a restricted sample 

(excluding Monteserrado County) is used. While some differences emerge in the order of magnitude of the averages, 

the general patterns are consistent with the full sample results. 
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cash crops) land productivity levels and its determinants among farming households using multi-

variate regression analysis. In Section 5, we look at the participation and performance of farming 

households in agricultural markets in general and in selected crops using 2-stage sample selection 

models. Section 6 evaluates the extent to which agricultural productivity, food crop market 

participation intensity, engagement in cash crops, and non-farm income activity affect the levels 

of household welfare and poverty status. We close with a summary of conclusions and policy 

implications. 

2. Poverty and Welfare in Liberia 

  

This section looks at the levels of poverty and consumption expenditure per adult equivalent in 

Liberia and the distribution and concentration of consumption among households. The analysis is 

broken down by area of residence (rural/urban), region, county, sex of the head (male versus 

female), and farming status. The analysis uses the full sample of households in the 2016 Household 

Income and Expenditure Survey (HIES). The distribution of the sample and the number of 

households and individuals it represents for the country and the farming population is presented in 

Annex Table 1. 

 

Poverty and Consumption Expenditure  

 

The analysis uses three measures of consumption poverty: absolute poverty, food poverty, and 

extreme poverty. Absolute poverty is defined as a situation where individuals cannot meet their 

food and non-food minimum needs. The benchmark for those needs is established through an 

overall or absolute poverty line. Food poverty is defined as a situation whereby individuals cannot 

meet their basic food needs. The minimum benchmark for those food needs is established through 

a food poverty line. Extreme poverty is observed when the individuals’ total food and non-food 

consumption falls below the minimum food requirements of 2,400 kilo-calories per person per day 

(LISGIS, 2017a). Results are presented in Table 2.1.  

 

Poverty rates are generally higher among rural households, those more dependent on 

farming, headed by males, and people living in the South-Eastern B and North Central 

regions. The greater Monrovia region exhibits the lowest levels of poverty overall.  About 

71.6% of rural households are absolutely poor, against only 31.5% in urban areas. The results also 

show a great disparity in poverty rates across counties. Looking at the absolute poverty rates, we 

find that counties with absolute poverty rates below the national average (at 51%) include 

Montserrado, which covers the Greater Monrovia region (20.3%) and Sinoe county (46.3%). 

Additionally, Bong (71.3%), Grand Cru (74.4%), River Gee (81.9%) and Maryland (84%) have 

absolute poverty rates considerably higher than the national average. Results also indicate that 

farming household’s poverty rate (74.9%) is relatively higher than that of their non-farming 

counterparts (34.3%). Absolute and food poverty rates are relatively higher among male-headed 

households, but no significant differences are found in extreme poverty rates across those groups. 

The observed differences in consumption expenditure per adult equivalent are consistent with the 

absolute poverty results (Table 2.1).  

 

In addition to their lower levels of expenditure per capita, poorer households tend to spend 

relatively more on food (higher level of food expenditure shares) than relatively better off 

households.6 This is evident for rural and farming households which have shares much greater 

                                                 
6 This is consistent with Engel’s Law, which states that the share of expenditures in food falls with an increase in the 

level of wealth. 
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than their counterparts, implying that some of the disparities observed for absolute poverty will 

tend to reduce and even alter the ranking when it comes to food and extreme poverty rates. To 

illustrate this fact, we note that male and female-headed households have similar shares of food in 

total consumption and similar extreme poverty rates despite important differences in absolute 

poverty. However, because there is great dominance and reliance on food consumption 

expenditures and a great reliance on home production and local markets, poverty reduction will 

ultimately be driven by improvements in the agricultural sector. The current structure of 

consumption, dominated by food, reflects the relatively low level of economic development. As 

the economy transforms and incomes grow, the poverty reduction process will result in a relatively 

greater dominance of non-farm income sources and a structure of consumption dominated by non-

food consumption (Table 2.1).  

Table 2. 1. Poverty and Household Consumption Expenditure in Liberia, 2016 [All Households] 
 Poverty Rates Consumption Expenditure 

Overall   

Poverty (%) 

Food Poverty 

(%) 

Extreme Poverty 

(%) 

Consumption 

Expenditure Adult 

Equivalent (LD) 

Share of 

Expenditure on 

Food (%)  

Liberia [All Country] 50.9 39.1 16.5 78,784 67.5 

By Urban/Rural      

     Urban 31.5 28.1 7.2 94,694 62.2 

     Rural 71.6 50.9 26.5 58,362 74.2 

By Region      

     Greater Monrovia 20.3 20.2 2.7 113,384 58.9 

     North Central 68.5 51.1 23.5 59,358 71.1 

     North Western 58.6 40.2 20.4 67,653 73.3 

     South Central 57.2 42.4 18.1 71,850 69.9 

     South Eastern A 58.4 37.4 15.5 66,771 72.2 

     South Eastern B 81.3 66.0 40.8 48,108 73.2 

By County      

     Bomi 64.3 44.8 22.2 64,096 73.1 

     Bong 71.3 55.9 24.7 55,512 70.8 

     Grand Bassa 61.8 45.0 21.9 69,792 71.7 

     Grand Cape Mount 53.7 35.3 19.5 71,646 74.1 

     Grand Gedeh 63.7 47.8 17.5 64,138 67.8 

     Grand Kru 74.4 50.1 26.8 51,964 76.4 

     Lofa 68.7 55.0 26.9 59,101 70.5 

     Margibi 52.2 39.6 14.1 74,023 68.0 

     Maryland 84.0 71.5 47.5 46,517 72.6 

     Montserrado 20.3 20.2 2.7 113,384 58.9 

     Nimba 66.5 45.2 20.6 62,287 71.6 

     River Cess 66.4 45.2 23.3 62,235 75.5 

     Sinoe 46.3 19.4 7.6 73,160 75.2 

     River Gee 81.9 68.7 39.4 48,004 71.9 

     Gbarpolu 60.5 43.2 19.8 65,153 72.5 

By Sex of the Household Head      

     Male headed households 52.3 40.7 16.8 77,099 67.3 

     Female headed households 46.3 34.2 15.4 83,908 68.1 

By Agricultural Status      

     Farming households 74.9 54.0 28.5 54,702 74.3 

     Non-Farming Households 34.3 28.9 8.2 95,313 62.8 

Source: Liberia Household Income and Expenditure Survey (HIES) and Agricultural Recall Survey (2016). 

 

Welfare Distribution and Inequality 

 

In order to assess how gains from economic growth are being shared by the population, we need 

to go beyond the levels of household consumption and the assessment of poverty rates and take 

into account distributional considerations. While there is a wide range of ways to assess welfare 

distributions and inequality, we use two key measures: (a) Gini Coefficients of consumption 
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expenditure per adult equivalent; and (b) a comparison of the shares of consumption expenditure 

from the bottom 40% with that of the top 10% of the population wealth distribution.  Table 2.2 

presents the results. 

 

Inequality in Liberia is relatively lower than in other countries in West Africa. In the 

country, it is higher in urban areas and among non-faming households, but no major 

differences are found in intra-group inequality between male and female headed households. 

The Gini Coefficient measures the inequality among values of the frequency distribution of 

consumption expenditure per adult equivalent (CEAE).7  The national Gini is 0.33, a level  that 

reflects inequality relatively lower than that observed in neighboring countries (Sierra Leone – 

0.34; Cote d’Ivoire – 0.43; and Guinea – 0.34). It is also significantly lower  than those found in 

other countries in the West Africa region (Ghana – 0.42; Benin – 0.42; Nigeria – 0.43; and Senegal 

– 0.40). As expected, relatively better-off groups (non-farming households) and geographic areas 

(urban areas and relatively less poor regions) have relatively higher levels of inequality: Urban 

inequality (0.31) is higher than that of rural areas (0.27); and non-farming households (0.31) have 

higher levels of inequality compared to their farming counterparts (0.26). There is seemingly no 

difference of inequality in male-headed versus female-headed households (Table 2.2).  

 
Table 2. 2. Welfare Distribution and Inequality in Liberia, 2016 [All Households] 

 

Welfare Distribution Inequality 

Share Earned by  

Bottom 40% 
 

Share Earned 

by Top 10% 

 
Gini Coefficient 

Liberia [All Country] 20.1  25.4  0.33 

By Urban/Rural      

     Urban 20.5  21.3  0.31 

     Rural 22.9  24.6  0.27 

By Region      

     Greater Monrovia 22.1  23.4  0.29 

     North Central 23.3  21.1  0.26 

     North Western 22.4  21.1  0.28 

     South Central 21.2  24.2  0.31 

     South Eastern A 23.6  21.0  0.26 

     South Eastern B 22.1  23.8  0.30 

By Sex of the Household Head      

     Male headed households 20.3  25.3  0.33 

     Female headed households 19.6  25.2  0.34 

By Agricultural Status      

     Farming households 23.6  21.4  0.26 

     Non-Farming Households 21.0  24.4  0.31 
 Source: Liberia Household Income and Expenditure Survey (HIES) and Agricultural Recall Survey (2016). 

 

There is some considerable degree of disparity in the distribution of income, nationally and 

at different levels of disaggregation, with the bottom 40% combined earning/consuming 

relatively less than the top 10%. The comparison of the shares of consumption expenditure from 

the bottom 40% with that of the top 10% of the distribution gives a measure of the level of income 

concentration and disparity in a population. Results indicate that at the national level, the top 10% 

of Liberians consume a greater share (25%) of the wealth than the bottom 40% of the population 

(only 20% of the wealth). That disparity is also present at all levels of disaggregation, with a few 

                                                 
7 The Gini coefficient values range from 0 to 1. A Gini coefficient of zero expresses perfect equality, a situation 

where everyone has the same CEAE. A Gini coefficient of one means maximal inequality, e.g., the unlikely 

situation where only one person accumulates all the wealth.  

http://en.wikipedia.org/wiki/Frequency_distribution
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exceptions, e.g., farming households and some relatively poorer regions where inequality is less 

accentuated, but still present (Table 2.2).  

 

3. Demographics and Economic Characteristics of Farming Households 

 

This section analyses the demographic and economic characteristics of households in Liberia by 

region, county, sex of the head of household and wealth quintile.8 The analysis considers 

exclusively farming households covered in the 2016 Agricultural Recall Survey.  

 

Demographic Characteristics  

 

Demographic characteristics of farming households include the percentage of female-headed 

households, the household size, the dependency ratio (defined as the number of children plus 

elderly per economically active adults in the household), the age, and the years of schooling of the 

head of household. Results on Demographic Characteristics of Farming Households are presented 

in Table 3.1. 

Table 3. 1. Demographic Characteristics of Farming Households, Liberia, 2016 
 Household Demographic Characteristics 

Female Headed 

Households (%) 

Household Size  

(# of people) 

 Dependency Ratio Age of the Head 

(years) 

 Years of Schooling of 

the Head 

Liberia [All Country] 20.4 4.8  1.2 44.3  3.8 

By Region        

     Greater Monrovia 15.1 5.3  1.2 49.3  6.2 

     North Central 21.5 4.8  1.2 43.4  3.7 

     North Western 20.3 4.3  1.1 45.8  3.3 

     South Central 17.2 4.5  1.1 42.2  3.4 

     South Eastern A 21.1 4.7  1.2 45.1  4.3 

     South Eastern B 21.3 5.4  1.2 46.8  4.4 

By County        

     Bomi 18.9 4.2  1.1 43.4  3.4 

     Bong 20.5 4.5  1.2 43.9  3.1 

     Grand Bassa 11.1 4.4  1.1 41.4  2.8 

     Grand Cape Mount 21.7 4.4  1.2 48.0  3.3 

     Grand Gedeh 25.1 4.7  1.2 44.9  5.2 

     Grand Kru 22.0 5.5  1.2 47.6  5.0 

     Lofa 27.4 4.8  1.1 42.2  3.1 

     Margibi 26.0 4.6  1.0 43.4  4.2 

     Maryland 19.7 5.5  1.2 45.6  3.6 

     Montserrado 15.1 5.3  1.2 49.3  6.2 

     Nimba 19.1 5.0  1.2 43.6  4.5 

     River Cess 16.7 4.5  1.1 44.1  3.7 

     Sinoe 21.2 4.9  1.2 46.2  3.9 

     River Gee 21.1 5.1  1.2 47.0  4.2 

     Gbarpolu 18.3 4.4  1.0 43.1  3.4 

By Sex of the HHH        

     Male HHHs  0.0 4.9  1.1 43.4  4.4 

     Female HHHs 100.0 4.0  1.4 47.7  1.6 

By Wealth Quintiles        

     Quintile 1 22.7 5.7  1.6 43.3  2.7 

     Quintile 2 20.0 5.0  1.3 44.7  3.1 

     Quintile 3 17.1 4.7  1.1 43.7  3.9 

                                                 
8 When using wealth quintiles, we divide the population into five equal groups, in which quintile one represents the 

bottom 20 percent of the population and quintile five represents the upper 20 percent of the population. That is, 

quintile one accounts for the poorest 20 percent, quintile three accounts for the population median, and quintile five 

accounts for the wealthiest 20 percent. 
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     Quintile 4 22.1 4.4  1.0 46.2  4.6 

     Quintile 5 19.8 3.9  0.9 43.4  4.9 

Source: Liberia Household Income and Expenditure Survey (HIES) and Agricultural Recall Survey (2016). 

 

Overall, farming households in Liberia are predominantly male-headed, with less members 

and with fewer dependents per economically active adult compared to female-headed 

households. Male heads are also relatively younger and have more years of schooling. Male-

headed households have approximately one additional member and one less dependent per 

household compared to households that are female-headed. Male heads (normally associated with 

married households) are about five years younger than female heads (that have a greater incidence 

of single headship or widow status). Additionally, we find a significant difference in the completed 

years of school for male and female heads of household, in which male heads complete about 3 

more years of schooling. We also find that among farming households as wealth increases, the 

household size and number of dependents per household decreases, while the years of schooling 

of the household head increases. 

 

While there is some variation in the percent of female-headed households per county, there 

is relatively no difference between counties in the number of dependents per economically 

active adult. First, we find that Grand Bassa county has the smallest percent of female-headed 

households at 12.3%, while Lofa county holds the greatest at 28%.  Second, there is little variation 

across counties in the number of dependents, in which each household has approximately 1 

dependent per economically active adult. 

 

Household heads that live in larger and more rural counties have less years of schooling 

compared to those that live in small towns and urban areas. The average years of schooling 

of the household head ranges from about 3 years in Grand Bassa to 7 years in Montserrado. Like 

all counties in Liberia, with the exception of Montserrado, Grand Bassa is predominantly rural and 

greatly relies on agriculture. Grand Bassa is also a large county and lacks adequate school infra-

structure. Conversely, Montserrado is an urban county that holds the capital of Libria (Monrovia). 

The urban environment, specifically in the capital, results in a greater supply and access to more 

schools to accommodate the larger population, and thus, heads of households in this region are 

more likely to have more years of schooling compared to those living in rural counties. 

  

Participation in Economic Activities by Farming Households 

 

The assessment of household participation in economic activities first looks at economic 

participation in non-farm employment and self-reporting of main economic activities by the 

household head. More specifically: (a) household members’ involvement in non-farm 

employment, which includes household members that are self-employed versus wage employed, 

and (b) the main economic activity of the household head, which includes household heads that 

work in agriculture, work for self, work for an employer, or whose work is undefined. The non-

farm categories are defined as follows. Self-employment includes the involvement in micro and/or 

small enterprise activities in the non-agricultural sector – those activities may include trading 

(including buying and selling crops or livestock), manufacturing or providing services. Wage 

employment refers to working for others as a paid employee. In the self-reported activities, 

agriculture also encompasses livestock production.  

 

Farming household in Liberia manage a portfolio of activities that goes beyond agriculture; 

however, with the exception of households living in Montserrado county, the majority of 

household heads report agricultural work as their main livelihood . Even so, two-fifths of 
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households have members that engage in self-employment and about one-fifth of households have 

members with some kind of wage employment. While the heads of 3 in every 4 households self-

report agriculture as their main economic activity, 1 in every 7 and 1 in every 8 heads of household 

report non-farm self-employment and wage employment as their main livelihood employment 

(Table 3.2).  

 
Table 3. 2. Economic Activities of Agricultural Households, Liberia, 2016 

 Economic Activities of Agricultural Households 

 
Involvement of Members in Non-Farm 

Employment 
 

Self-reported Main Activity of the Household Head 

 Self-Employment Wage Employment  Agriculture Self- Employment Wage Employment Undefined 

Liberia [All 

Country] 

 

40.8 

 

22.6 

 

73.5 12.2 13.6 0.8 

By Region        

     Greater Monrovia 89.2 74.0  22.7 16.7 60.6 0.0 

     North Central 32.2 15.7  81.7 10.4 6.8 1.1 

     North Western 55.1 22.4  64.6 18.2 16.5 0.7 

     South Central 44.1 25.2  
73.4 12.8 13.8 0.0 

     South Eastern A 42.7 25.5  69.5 12.7 16.8 1.1 

     South Eastern B 30.8 28.8  72.9 8.1 18.4 0.6 

By County        

     Bomi 44.7 15.7  68.8 19.3 11.0 1.0 

     Bong 38.8 10.1  82.4 11.9 4.6 1.2 

     Grand Bassa 41.4 15  85.3 8.9 5.9 0.0 

     Grand Cape 

Mount 71.8 29 

 

55.6 21.5 22.4 0.6 

     Grand Gedeh 39.3 20.4  76.5 10.2 11.6 1.7 

     Grand Kru 31.3 35.1  67.6 7.4 24.8 0.3 

     Lofa 28.3 19.9  77.1 11.1 11.0 0.8 

     Margibi 48.1 39.8 
 

56.2 18.5 25.4 0.0 

     Maryland 30.3 23.7  78.5 7.6 13.4 0.5 

     Montserrado 89.2 74  22.7 16.7 60.6 0 

     Nimba 29.5 17.5  83.6 9.0 6.3 1.1 

     River Cess 45.5 17.4  75.3 14.1 9.6 1.0 

     Sinoe 43.3 37.3  57.9 13.8 27.8 0.5 

     River Gee 30.6 25.5  74.5 9.5 15.0 1.0 

     Gbarpolu 20.8 13.1  86.1 5.9 7.7 0.3 

By Sex of the HHH        

     Male HHHs  42.2 24.8  71.8 12.2 15.3 0.7 

     Female HHHs 35.5 13.9  79.9 12.1 6.9 1.1 

By Wealth Quintiles        

     Quintile 1 28.7 10.3  86.0 9.9 3.5 0.7 

     Quintile 2 32.7 16.7  78.9 10.2 9.6 1.3 

     Quintile 3 44.2 19.4  78.8 10.7 9.2 1.3 

     Quintile 4 46.6 29.9  64.8 15.4 19.6 0.3 

     Quintile 5 52.4 37.1  58.7 14.7 26.2 0.5 

 Source: Liberia Household Income and Expenditure Survey (HIES) and Agricultural Recall Survey (2016). 

 

The region of Greater Monrovia, specifically the county of Montserrado, proves to be an 

outlier as the majority of household members and household heads work outside of the 

agricultural sector. This may be due to the region and county's large population, urban landscape, 

and the fact that it holds the capital of Liberia. Within Montserrado county, 89% of households 

engage in some form of self-employment and 74% claim to have wage jobs. As expected, the 

county also holds the lowest percent of household heads that report agriculture as the main 

economic activity (22.7%), while a greater number (61%) report wage employment as the main 

activity.  

 

Conversely, while the majority of household heads report agriculture as their main economic 

activity, there is variation across counties in terms of the percent of households with 
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members involved in non-farm employment. Gbarpolu county holds the lowest and second 

lowest number of households with members working as self-employed and wage employed (at 21 

and 13%, respectively). Bong county holds the lowest number of household members working as 

wage employed (at 10%). It should be noted that with the exception of Montserrado, all counties 

in Liberia are predominantly rural. Thus, the majority of household heads report agriculture as 

their main livelihood. 

 

Male-headed households are more likely than female-headed households to have members 

engaged in employment outside of agriculture. Likewise, relatively wealthier households are 

more likely to engage and depend on non-agricultural activities.  Male-headed households are 

more likely to have household members engaged in self-employment and wage-employment 

compared to female-headed households, whose members report agriculture as their main economic 

activity. Male heads are also more likely to report wage employment, while a small, but equal 

proportion of  both male and females heads report self-employment as their main activity. Finally, 

as wealth increases fewer household heads and household members work in agriculture.  

 

Household Production Characteristics 

 

The analysis of production characteristics of farming households looks at the availability and use 

of land for agricultural production, the use of irrigation, the application of inputs such as chemical 

fertilizer, organic fertilizer, and pesticides, and the use of agricultural extension services.9  

 

Overall, total farm area per household is estimated at 2.7 hectares, while the total cleared and 

planted area per household equates to 1.4 hectares, which reflects about a 50% utilization rate. 

Additionally, very few farming households have access to technology and chemical inputs. In 

general, this reflects an agricultural sector at a very low scale and with a very low level of 

intensification. It also indicates there is plenty of room for expansion through putting more land 

into cultivation if the right conditions are created. 

 

Greater Monrovia has cultivated land area per household that is significantly smaller than 

in other regions, but the level of intensification, i.e., the use of irrigation and productivity 

enhancing inputs and services, is relatively higher. While households within Greater Monrovia 

have relatively smaller areas of cultivated land, they show a significantly greater use of irrigated 

land, chemical fertilizers, organic fertilizers, and pesticides. The relatively higher use of 

agricultural technology is likely due to the predominance of cash crops that require the use of such 

resources.  

 

Male-headed households have and cultivate larger areas, use more chemical inputs 

(inorganic fertilizers and pesticides), have greater access to extension services, but use less 

irrigation than their female counterparts. Male-headed households have relatively larger land 

area owned (2.8 versus 2.2 hectares) and cultivated  (1.5 versus 1.0 hectares) than female-headed 

households. They are also more likely to use chemical inputs and use extension services. However, 

female-headed households are more likely to have irrigated land areas (6.1 versus 3.6 percent) and 

use more organic fertilizer (7.4 percent) than male-headed households (5.4 percent).  

 

While wealthier households own more farm land, all agricultural households report 

cultivating approximately the same amount of land. Households in the upper quintile had the 

                                                 
9 Agricultural extension refers to the access to knowledge disseminated regarding agricultural practices through 

farmer training and assistance. 
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most total farm area at 3.15 hectares, while the lowest quintile had the least total farm area at 2.47 

hectares. However, all quintiles held about 1.4 hectares of planted crop area. This suggests  land 

ownership is more unequal and relatively poor households are cultivating more of their land (e.g. 

55.1% for the bottom wealth quintile) than relatively better off households (e.g., only 42.5% for 

the top wealth quintile). This distributional fact is further illustrated in Figure 3.1.  

 

 
Table 3. 3. Production Characteristics of Farming Households, Liberia, 2016 

 Household Production Characteristics 

 
Total farm 

area per 

HH (ha) 

Planted crop 

area per HH 

(ha) 

HHs with 

irrigated 

area (%) 

HHs using 

chemical 

fertilizer (%) 

HHs using 

organic 

fertilizer (%) 

HHs using 

pesticides (%) 
HHs using 

extension (%) 

Liberia [All 

Country] 

 

2.68 

 

1.39 

 

4.1 

 

2.5 

 

5.8 

 

1.9 

 

3.4 

By Region        

     Greater Monrovia 0.51 0.44 28.6 22.2 34.3 20.1 2.1 

     North Central 3.47 1.65 2.4 1.4 4.7          1.2 3.9 

     North Western 1.89 1.38 2.0 1.0 2.3 0.3 3.1 

     South Central 1.80 1.07 5.5 2.5 5.6 0.6 1.7 

     South Eastern A 1.75 1.09 2.8 0.1 3.1 0.9 2.6 

     South Eastern B 2.49 1.02 1.7 0.3 2.1 0.7 5.1 

By County        

     Bomi 1.13 1.06 1.6 1.2 1.4 1.0 2.9 

     Bong 1.53 1.20 4.3 3.5 6.4 2.4 2.4 

     Grand Bassa 2.42 1.24 1.8 0.2 0.9 0.2 0.5 

     Grand Cape 

Mount 
1.57 

1.43 2.1 1.2 3.2 0.0 1.4 

     Grand Gedeh 1.75 1.01        5.9              0.4 3.4 1.5 5.0 

     Grand Kru 1.61 1.03 0.3 0.0 2. 9 0.0 6.1 

     Lofa 8.70 2.09 2.9 0.6 2.7 1.2 6.8 

     Margibi 0.90 0.81 10.9 5.8 12.5 1.3 3.4 

     Maryland 3.79 0.99 4.1 0.6 0.6 1.1 1.5 

     Montserrado 0.51 0.44 28.6 22.2 34.3 20.1 2.1 

     Nimba 2.16 1.76 0.7 0.4 4.5 0.3 3.5 

     River Cess 2.42 1.17 2.7 0.0 4.1 0.4 0.5 

     Sinoe 1.17 1.09 0.0 0.0 1.8 0.6         2.3 

     River Gee 2.38 1.04 1.0 0.4 2.6 1.1 7.2 

     Gbarpolu 4.22 1.75 2.4 0.0 1.1 0.0 8.9 

By Sex of the HHH        

     Male HHHs  2.80 1.48 3.6 2.7 5.4 2.2 3.6 

     Female HHHs 2.20 1.04 6.1 1.5 7.4 1.2 2.8 

By Wealth Quintiles        

     Quintile 1 2.47 1.36 1.7 0.3 1.8 0.1 2.4 

     Quintile 2 2.84 1.37 2.1 1.4 5.6 1.3 2.7 

     Quintile 3 2.30 1.46 3.3 1.4 3.8 1.6 3.9 

     Quintile 4 2.63 1.41 4.3 3.7 5.9 1.8 3.2 

     Quintile 5 3.15 1.34 9.4 5.5 12.1 5.1 4.8 

Source: Liberia Household Income and Expenditure Survey (HIES) and Agricultural Recall Survey (2016).  

 

The Lorenz Curve looks at the concentration in the distribution of total land area owned and land 

area cultivated.10 In each case, this study compares farming households located in urban versus 

                                                 
10 The Lorenz Curve looks at the concentration of land. In the vertical-axis the graph shows the cumulative share of 

land and in the horizontal axis the cumulative share of the population ranked by land size (from poorest to richest). 

The straight line (45 degrees) indicates "Perfect equality" in the distribution of land, i.e., at each percentile of the 

population an equal share of land is owned (cultivated). If the curve fell exactly at that line, then the distribution of 

land would be perfectly equally distributed. The further away a curve is from (below) the "Perfect Equality Line" the 

more unequal a distribution is because a greater share of the population is getting a smaller share of the land. 
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rural areas. There are three insights from this analysis: (a) as suggested by the analysis of land 

owned (cultivated) by wealth, the land area owned is more unequally distributed than land areas 

cultivated11; (b) at relatively low land areas, the level of inequality is fairly similar in both urban 

and rural areas, but there is higher inequality in rural areas at higher land areas; and (c) in terms of 

land area planted, inequality is greater in urban areas. 

 
Figure 3. 1. Concentration of Land among Farming Households 

(a) Concentration of Total land area by 

Urban vs. Rural agricultural 

households 

(b) Concentration of planted land area by Urban 

vs. Rural agricultural households 

  
Source: Liberia Household Income and Expenditure Survey (HIES) and Agricultural Recall Survey 2016. 

 

Relatively wealthier households have greater access to agricultural resources. Those in the 

upper wealth quintile were significantly more likely to have irrigated land, use more fertilizer, 

pesticides, and extension compared to others. The uniform increase from quintile one to quintile 

five indicates that as household wealth increases, the use of additional agricultural resources also 

increases. 

4. Cropping Patterns and Productivity of Smallholder Agriculture  

 

Household Cropping Patterns  

 

Farming households in Liberia produce a wide range of crops. Cassava and rice are the most 

common crops grown, followed by vegetables (including pepper, bitter balls, eggplant, cucumber, 

etc.) and maize. Permanent/cash crops such as rubber and cocoa are grown by about 33% of  

households, while fruits (banana, plantain, etc.) are grown by about 27% (Figure 4.1). 

 

 

 

Figure 4. 1. Proportion of Farming Households Cultivating Crops 

                                                 
11 Note that the relative similarity in land area cultivated across quintiles of wealth does not mean that cultivated land 

is equally distributed. The level of inequality (distance from the perfect inequality line) is defined by the distribution 

of land across the population independent from wealth. 
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Source: Liberia Agricultural Recall Survey (2016).  
 

The prevailing cropping system is intercropping, with an average of 69% of the farming 

households practicing it. The data suggests that an overwhelming majority of households (79%) 

do intercropping as a longstanding cultural practice, while 13% do it as a crop risk strategy, and 

only 6 and 7 percent, respectively, as a soil fertility and a labor-saving option (Liberia Agriculture 

Statistical Abstract, LISGIS 2017b). In this analysis, we will retain the focus on four major crops: 

rice and cassava for their predominance among producers, permanent/cash crops for their historical 

importance in the household economy, and maize as the third-most produced single crop and for 

its importance as the single-most marketed food crop in Liberia.  

 

Male-headed households have a greater proportion of growers of rice, cassava, maize, and 

cash crops. Table 4.1 looks at the proportion of farming households growing these crops. The 

proportion of growers is systematically higher among male-headed households for all four 

crops/groups. Given that the majority of households are headed by males, this reflects a large  

difference in terms of the actual numbers of households.  

Table 4. 1. Producers of Key Crops (%) by Selected Characteristics, Farming Households 

 

 Proportion of Farming Households Producing Crops (%) 

Rice 
 Cassava  Maize Permanent/Cash 

Crops 

Liberia [All Country] 73.5  73.5  33.4 33.0 

By Region       

     Greater Monrovia 17.0  67.1  48.0 38.0 

     North Central 85.0  66.8  36.8 44.1 

     North Western 63.1  84.8  28.2 14.5 

     South Central 53.8  81.9  19.7 25.1 

     South Eastern A 79.6  79.7  31.7 12.1 

     South Eastern B 78.1  83.3  32.6 19.1 

By Sex of the HHH       

     Male HHHs  75.3  74.1  34.8 35.5 

     Female HHHs 66.7  70.1  28.0 23.2 

By Wealth Quintiles       

     Quintile 1 81.4  73.0  24.8 30.6 

     Quintile 2 81.3  70.6  33.0 33.6 

     Quintile 3 74.9  73.9  33.8 32.3 

     Quintile 4 70.4  78.4  37.8 32.6 

     Quintile 5 59.4  70.5  38.0 36.1 

1%

17%

20%

27%

33%

34%

60%

74%

74%

0% 10% 20% 30% 40% 50% 60% 70% 80%
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By Poverty Status       

     Non-poor 70.5  75.4  37.3 35.4 

     Poor 79.3  73.0  30.7 31.7 

Source: Liberia Household Income and Expenditure Survey (HIES) and Agricultural Recall Survey (2016). 

 

While rice production is more predominant in the North-Central region, cassava is 

predominant in the North-Western and South-Eastern regions, and maize is predominant in 

Greater Monrovia. Cash crops are mostly predominant in the North-Central region and in 

Greater Monrovia. In terms of regional differences, rice production is proportionally more 

important in the North-Central region (85% of households) and less prevalent in the Greater 

Monrovia region (17%). While there in less variation across regions when it comes to cassava, the 

North Western and South-Eastern regions stand out, with above 80% of households producing 

cassava. Maize production is more predominant among households in Greater Monrovia (48%) 

and less common in the South-Central region (19.7%). Finally permanent/cash crop production is 

more predominant among households in the North-Central region (44.1%) and Greater Monrovia 

(38.0%)12 and less common in the South-Eastern B region (12.1%). 

 

As wealth levels increase, the proportion of growers falls systematically for rice, but increases 

for maize and permanent/cash crops. No pattern is found for cassava. These patterns are 

consistent with the fact that rice in Liberia is fundamentally a food crop predominantly grown for 

home consumption. Poor households are more prominent among rice producers. By contrast, 

maize is more predominant among better off households, partly because it is more marketed. This 

is discussed in the next section. Figure 4.2 shows the percent of farming households that produce 

rice, cassava, maize, and cash crops by county. Consitent with these results, there is a higher 

proportion of poor households engaged in rice production. 

 

Figure 4. 2. Farming Households Producing Selected Crops by County, 2016 

 

(a) Rice                                                                       (b) Cassava 

 

     

( 

 

 

 

 

 

 

 

      

                                                 
12 It should be stated that part of the reported information from Greater Monrovia respondents may refer to production 
taking place elsewhere in the country. 
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   (c) Maize                                                                       (d) Cash Crops 

 

 

 
 

 

 

 

 

 

 

 

 

 

Source: Liberia Household Income and Expenditure Survey (HIES) and Agricultural Recall Survey (2016). 

 

 

The majority of households produce rice and cassava in all counties, except for Montserrado. 

Montserrado has the second highest proportion of maize producers when Lofa county is excluded. 

Lofa county holds high shares of rice and maize producers, but holds the least amount of cassava 

producers. In terms of cash crop production, there is a significantly higher proportion of 

households in Nimba (57%), Lofa (43%) and Monteserrado (39%) counties (Figure 4.2).  

 

Crop Productivity of Farming Households 

 

There are several ways in which agricultural productivity can be defined. First, as a measure of 

land productivity, computed as a crop specific output (kilograms) per land area (hectare). Second, 

as a measure of labor productivity, computed as an output per unit of labor used in the production 

process. Finally, as a measure of technical efficiency (TE) for crop production that essentially 

compares the actual levels of net value of output of each farmer to that of the farmer(s) in the 

village that achieve the highest level of net value of output (Rios et al. 2008). This study employs 

the first measure, land productivity, focusing only on specific crops: rice, cassava, and maize. We 

do exclude the cash crop group because, to assess productivity, we would have to consider 

individual cash crops.13 While we have a wide range of crops in the data, there is only a limited 

number of observations for most cash crops in the sample. The analysis here also does not 

undertake total productivity analysis. Aggregating across crops to arrive at total productivity 

represents a challenge for the interpretation of the volume per hectare measure.14 Table 4.2 shows 

the land productivity of rice, cassava, and maize among all farming households in Liberia in 2016 

by region, county, sex of the head of household, and wealth quintiles.  

 
Table 4. 2. Land Productivity of Selected Crops, Farming Households 

 
Land Productivity (Kilograms/ha) 

Rice  Cassava  Maize 

Liberia [All Country] 1,263  818  259 

By Region      

     Greater Monrovia 562  940  766 

     North Central 1,207  826  179 

     North Western 922  642  274 

     South Central 1,258  970  513 

                                                 
13 Computing total yield (Kg/ha) for cash crops as a group is problematic given the fact that the volume in the numerator 

leads to households producing heavier crops (that are not necessarily the most valuable) and have higher yields than those 

that produce lighter, but potentially, more valuable crops. 
14 One alternative would be to use a money metric, i.e., convert all quantities of individual crops to its monetary value and 

then divide by the total area cultivated. 
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     South Eastern A 1,917  860  260 

     South Eastern B 1,635  698  208 

By County      

     Bomi 663  728  241 

     Bong 1,098  806  253 

     Grand Bassa 1,298  991  324 

     Grand Cape Mount 874  672  289 

     Grand Gedeh 2,309  1,016  282 

     Grand Kru 1,234  762  155 

     Lofa 1,097  542  129 

     Margibi 1,182  929  845 

     Maryland 1,562  790  205 

     Montserrado 562  940  766 

     Nimba 1,340  924  168 

     River Cess 1,.873  748  261 

     Sinoe 1,546  879  244 

     River Gee 2,186  470  280 

     Gbarpolu 1,276  336  274 

By Sex of the HHH      

     Male HHs  1,297  830  257 

     Female HHs 1,110  770  268 

By Wealth Quintiles      

     Quintile 1 1,132  913  153 

     Quintile 2 1,324  726  220 

     Quintile 3 1,172  643  241 

     Quintile 4 1,328  863  243 

     Quintile 5 1,408  916  407 

Source: Liberia Household Income and Expenditure Survey (HIES) and Agricultural Recall Survey (2016). 

 

 

Overall, land productivity equates to 1,263 kilograms per hectare for rice, 818 kilograms per 

hectare for cassava, and 259 kilograms per hectare for maize.15 There is considerable variation 

across space, gender, and wealth. Though the differences are not large, male-headed households 

have higher productivity levels than their female counterparts in rice and cassava, but not in maize. 

Maize yields increase strictly with wealth. This relationship is also observed for rice, but to a lesser 

extent. In the case of cassava, a U-shape relationship is found with yields falling between quintiles 

1 to 3, and then increasing for quintiles 4 and 5. Considerable variation in yields exists for the three 

crops across regions and counties. 

 

Correlates of Crop Productivity of Farming Households 

 

Table 4.3 uses a multivariate Ordinary Least Squares (OLS) regression to explore the correlates of 

agricultural land productivity for rice, cassava, and maize in Liberia in 2016.  Determinants of 

agricultural land productivity are divided into five categories: (a) demographics and education, (b) 

farming characteristics, (c) income diversification, (d) market participation, (e) soil quality, and 

(f) location and wealth.  

 
Table 4. 3. Correlates of Land Productivity, Farming Households, Liberia, 2016 
 

Determinants of Rice Productivity 

Land Productivity (Log Kgs/hectare)  

RICE Yield  CASSAVA Yield  MAIZE Yield  
 Effect p-value  Effect p-value  Effect p-value  

Demographics and Education         

     Female headed HH -0.1552 0.000  -0.0761 0.308  -0.0143 0.844 

     Dependency ratio -0.0408 0.017  0.0070 0.810  0.0109 0.700 

     Age of head 0.0022 0.047  -0.0002 0.899  0.0009 0.605 

     Schooling of Head 0.0022 0.566  0.0202 0.003  0.0003 0.955 

                                                 
15 The maize yield is particulalrly low when compared to that observed in sub-Saharan African countries. 
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Farming Characteristics         

     Planted crop area (ha) -0.5310 0.000  -0.5502 0.000  -0.6002 0.000 

     Uses Irrigation 0.0833 0.547  -0.2651 0.301  0.7334 0.002 

     Uses Chemical Fertilize 0.0109 0.969  -0.7734 0.171  -0.0976 0.845 

     Uses Extension 0.0786 0.376  -0.3917 0.009  0.4278 0.002 

Income diversification (1/0)         

     Wage employment 0.0068 0.880  -0.0137 0.862  0. 1029 0.128 

     Self-Employment -0.0272 0.438  0.1479 0.010  0.2006 0.000 

Market participation (1/0)         

     Sell Rice 0.4218 0.000  -0.0379 0.660  0.1334 0.108 

     Sell Cassava 0.1985 0.000  0.7759 0.000  0.1204 0.052 

     Sell Maize 0.2252 0.000  0.0717 0.251  0.9598 0.000 

Soil Quality and Erosion (1/0)         

     Good quality 0.6184 0.000  0.0243 0.897  0.3550 0.147 

     Average quality 0.3472 0.004  -0.1021 0.609  0.2649 0.299 

     Experienced erosion 0.1572 0.000  0.0011 0.987  0.0434 0.479 

Location and Wealth         

     Rural Household -0.1393 0.000  -0.0954 0.159  -0.1360 0.028 

     Exp. PC Q1 (Baseline)         

     Expenditure PC Q2 0.1982 0.000  -0.2247 0.007  0.2405 0.005 

     Expenditure PC Q3 0.0700 0.167  -0.3226 0.000  0.2285 0.008 

     Expenditure PC Q4 0.1643 0.002  0.0235 0.781  0.2533 0.004 

     Expenditure PC Q5 0.1345 0.015  -0.0737 0.437  0.3583 0.000 

County Fixed-Effects YES   YES   YES  

Constant 6.4414 0.000  6.1540 0.000  3.9320 0.000 

Number of Observations (n) 3,029   1,743   1,128  

F (24, n-24) 36.61   19.32   34.22  

Prob > F 0.000   0.000   0.000  

R-Squared 0.2201   0.2015   0.4143  

Source: Liberia Household Income and Expenditure Survey (HIES) and Agricultural Recall Survey (2016). Note: A 

two-sample t-test is used for the test of mean differences. Levels of significance are: * p<0.10, ** p<0.05, and 

***p<0.01.  
 

 

 

 

Being a female-headed household results in lower land productivity, after controlling for all 

factors; however, this effect is only statistically significant for rice where they experience yields 

that are 15% lower than for male-headed households. Rice productivity is also inversely correlated 

with higher dependency ratios. Additionally, while education of the head is positively associated 

with yields of the three crops, it is only statistically significant for cassava.  

 

Larger land areas are associated with lower yields, ceteris paribus, for all three crops. This 

inverse farm size-productivity relationship is widely discussed in the literature (Eswaran and 

Kotwal, 1986; Barrett, 1996; Eastwood et al., 2010), but increasingly under scrutiny (Caletto et 

al., 2015; Gourlay et al., 2017; Gollin, 2018). The use of irrigation and extension is associated with 

higher land productivity in rice and maize, but the relationship is only statistically significant for 

maize. Inverse results are found for cassava where extension results in lower yields.  

The use of chemical fertilizer does not have a statistically significant effect for all crops, but 

is positively associated with rice productivity. Soil quality is more important for rice production, 

where effects are statistically significant, and to some extent for maize production. As expected, 

given the nature of the crop, there is a very weak association between soil quality and cassava 

yield. Interestingly, a statistically strong association between soil erosion and maize yields is 

observed. 

 

Households have greater land productivity and yield for a crop if they also sell that crop. We 

find that for maize and cassava, participation in markets is associated with higher yields.  
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Significance is also observed at the one percent level for the land productivity of rice for 

households that also sold rice, cassava, and maize. As expected, for households that sold cassava 

significance was found at the one percent level for the land productivity of cassava, and for 

households that sold maize significance was found at the one percent level for the land productivity 

of maize. 

 

A positive association is found between the levels of wealth and crop yields. Rural households 

also have a lower land productivity for all crops when compared to urban households. As 

household wealth increases, the land productivity of rice and maize increased, while the land 

productivity of cassava decreased with the exception of those in quintiles 4 who saw an increase 

in land productivity. Statistical significance was found at the one percent level for the land 

productivity of rice and at the five percent level for the land productivity of maize. 

5. Farmer Participation and Performance in Agricultural Markets 

 

The ability of households to generate cash income for increasing their levels of consumption 

depends, to a great extent, on their levels of participation and performance in agricultural markets. 

This section looks at the extent of participation of farming households in agricultural markets in 

Liberia using the same levels of disaggregation as in previous sections. First, we observe market 

participation rates for all crops and then for specific crops amongst all farming households. 

Second, we look at market participation intensity levels accounting for all crops and on a crop 

specific basis. Finally, 2-stage sample selection models are used to evaluate the main determinants 

of market participation and participation intensity (all crops and specific crops included). 

 

Agricultural Crops’ Market Participation Rates and Intensity 

 

Male-headed and wealthier farming households have higher market participation rates; 

however, there is not much variation across regions (Table 5.1). Accounting for all crops, over 

70 percent of all farming households in Liberia sold at least one crop in 2016. Male-headed 

households are 4 percent more likely to sell crops than female-headed households. Additionally, 

market participation also increases with wealth. While there is not much variation across regions, 

with the average market participation rate varying from 60 to 70%, there is wider variation across 

counties, in which rates range from  about 54 to 85%. 

 
Table 5. 1. Marketing of Crop Production [All crops], Farming Households, Liberia, 2016 

  Household Aggregate Market Participation and Intensity 

[all crops aggregated] 
 

Households selling at least 

one crop (%) 

  Sales Intensity (%) among 

sellers [share of sales in 

production] 

 

Liberia [All Country] 71.4   32.1  
By Region      
     Greater Monrovia 64.0   53.4  
     North Central 76.2   33.7  
     North Western 63.2   27.6  
     South Central 61.4   27.3  
     South Eastern A 73.4   27.7  
     South Eastern B 

72.0 
 

 24.8 
 

By County      
     Bomi 71.6   38.7  
     Bong 72.8   37.7  
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     Grand Bassa 66.6   27.3  
     Grand Cape Mount 54.9   22.7  
     Grand Gedeh 71.0   32.7  
     Grand Kru 73.6   19.5  
     Lofa 84.5   31.0  
     Margibi 53.9   27.3  
     Maryland 68.6   37.1  
     Montserrado 64.0   53.4  
     Nimba 74.4   32.3  
     River Cess 74.5   25.6  
     Sinoe 74.6   24.8  
     River Gee 73.3   20.1  
     Gbarpolu 

74.8 
 

 25.6  

By Sex of the HH      

     Male HHs  72.3   32.7  
     Female HHs 

67.9 
 

 29.7  

By Wealth Quintiles      

     Quintile 1 67.4   26.6  
     Quintile 2 69.3   28.6  
     Quintile 3 74.9   32.6  
     Quintile 4 72.7   32.7  
     Quintile 5 

73.1 
 

 40.2 
 

Source: Liberia Household Income and Expenditure Survey (HIES) and Agricultural Recall Survey (2016). 

 

About one-third of the crops that households produce made it to the market. There is a wide 

variation across regions with share of sales ranging from 24.8% in the South-Eastern B region to 

53.4% in Greater Monrovia, which is a relatively more urbanized region where the proportion of 

households producing crops is relatively smaller, implying  a greater dependence on the market. 

The results by county are also reflective of the population structure, where the relatively more 

urbanized or those close to urban centers reveal greater sales intensity – Montserrado with 53.4%, 

followed by Bomi and Bong with 38%. Akin to market participation rates, sales intensity is higher 

among male-headed households and increases with wealth (Table 5.1). Only one-fourth of farming 

households sell more than half of their crop production (Liberia Agriculture Statistical Abstract, 

LISGIS 2017b).  

 

Crop-Specific Market Participation Rates  

 

Maize is marketed by more households than those selling rice and cassava. The crops 

marketed are dominated by a combination of vegetables, fruits, cereals, and traditional cash crops. 

Rice and cassava, the two crops produced by the overwhelming majority of households are mainly 

produced for home consumption – only 12% of rice producers and 37% of cassava producers report 

selling some of their production. In contrast, maize/corn is sold by about 64% of the producers of 

the crop (Figure 5.1). 
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Figure 5. 1. Farming Households Selling Crops (% of producers of specific crops) 

 
Source: Liberia Agricultural Recall Survey (2016). 

 

Table 5.2 shows the production and marketing of rice, cassava, and maize amongst farming 

households in Liberia in 2016 by region, county, sex of the head of household, and wealth quintile. 

Columns 1, 3, and 5 show the percent of crop sellers amongst all farming households, and columns 

2, 4, and 6 show the percent of crop sellers amongst crop producers. Rice and cassava are produced 

by about 76% of all farming households, whereas maize is only produced by about 32% of 

households. Although maize is produced the least, its has great prominence in marketing (Figure 

5.1).  

 

Despite the low percentage of households that produce maize, the crop holds the most market 

participants. Maize production and market participation also increase with wealth. By 

contrast, rice production and market participation decrease with wealth. While rice and 

cassava are the most produced crops out of the three, the results indicate a low percentage of 

farming households and producers sell the crops, especially for rice. A majority of households  

produce rice and some cassava for home consumption rather than for market sale. On the other 

hand, maize is produced by a low percentage of households, but the majority of maize producers 

also sell the crop, making it the crop with the most market participants among the three.  

Additionally, there are some interesting regularities in this analysis. First, while the proportion of 

male-headed households is greater than that of female-headed households for each crop, female-

headed households have a larger proportion of sellers amongst growers. Second, the proportion of 

households growing rice falls with wealth, while those growing maize increases with wealth. No 

pattern is observed between those producing cassava and wealth. Finally, maize, which is the most 

commercialized crop of the three, is the only crop where a clear pattern of increased participation 

in the market is observed along the wealth scale. 
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Table 5. 2. Marketing of Selected Crops, Farming Households, Liberia, 2016 

 

Rice  Cassava  Maize 

Sellers in all 

HHs (%) 

Sellers in 

Producers (%) 

 
Sellers in all HHs 

(%) 

Sellers in 

Producers (%) 

 
Sellers in  

all HHs (%) 

Sellers in 

Producers 

(%) 

Liberia [All Country] 9.0 12.2  26.6 36.6  21.5 64.4 

By Region         

     Greater Monrovia 0.0 0.0  23.6 35.2  36.7 76.5 

     North Central 11.4 13.4  22.2 33.3  22.2 60.4 

     North Western 6.9 10.9  29.3 34.6  19.7 69.9 

     South Central 3.3 6.2  33.3 40.7  14.0 70.9 

     South Eastern A 12.0 15.1  35.9 45.0  22.3 70.4 

     South Eastern B 9.0 9.3  34.6 41.5  19.6 60.3 

By County         

     Bomi 4.2 9.6  43.3 51.0  17.2 68.3 

     Bong 7.0 8.9  26.6 37.7  22.9 69.3 

     Grand Bassa 4.0 6.7  41.8 47.8  15.2 71.9 

     Grand Cape Mount 1.9 2.9  22.5 25.0  21.4 72.7 

     Grand Gedeh 16.2 18.3  30.8 53.2  24.1 74.9 

     Grand Kru 8.5 10.3  33.2 36.4  23.0 67.1 

     Lofa 23.8 26.1  19.7 49.9  34.6 64.9 

     Margibi 2.4 5.2  21.1 28.5  12.2 69.1 

     Maryland 3.5 6.0  41.7 45.5  12.1 45.6 

     Montserrado 0.0 0.0  23.6 35.2  36.7 76.5 

     Nimba 8.1 9.4  20.3 26.0  15.3 49.5 

     River Cess 6.2 8.5  39.5 43.2  16.3 73.0 

     Sinoe 13.2 17.1  37.3 41.7  25.9 65.7 

     River Gee 9.4 10.1  29.4 45.5  22.5 62.3 

     Gbarpolu 27.1 31.9  26.7 38.9  18.7 63.6 

By Sex of the HHH         

     Male HHHs  8.6 11.4  26.5 35.8  22.2 63.8 

     Female HHHs 10.5 15.7  26.8 38.3  18.7 66.7 

By Wealth Quintiles         

     Quintile 1 8.2 10.1  26.3 36.0  13.9 56.0 

     Quintile 2 8.4 10.4  24.8 35.1  20.1 60.9 

     Quintile 3 8.9 11.9  23.9 32.3  21.2 62.7 

     Quintile 4 10.6 15.1  30.6 39.1  25.8 68.3 

     Quintile 5 8.6 14.5  27.2 38.6  26.8 70.5 

By poverty Status         

     Non-Poor 10.0 14.1  29.1 38.7  24.9 66.8 

     Poor 9.3 11.7  25.8 35.4  18.9 61.6 

   Source: Liberia Household Income and Expenditure Survey (HIES) and Agricultural Recall Survey (2016). 

 

Market Participation Intensity in Selected Crops 

 

Table 5.3 presents for each crop the average volume sold and the share it represents in total 

production (sales intensity). Results indicate that among farming households that participate in the 

individual crop markets, they sell 28.6% of their rice production, 61.7% of their cassava 

production, and 64.7% of their maize production.  

 

Sales volumes per household and sales intensities are quite balanced across space (regions 

and counties) for cassava and maize. While sales volumes are higher among male-headed 

households for the three crops (compared to their female counterparts), sales intensities are higher 

for males in rice and maize, but relatively even for cassava.  Finally, sales intensities are relatively 

similar and do not have a clear pattern along wealth groups for cassava and maize, but are strongly 

positively correlated with wealth for rice. This implies that a strong effect on wealth and poverty 

can be expected from strengthening rice marketing; however, this depends on many other factors 

that will be explored further in the next section. 
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Table 5. 3. Intensity of Market Participation, Farming Households that Sell Selected Crops 

 

Rice  Cassava  Maize 

Sales Volume  
Sales 

Intensity 

 
Sales Volume  

Sales 

Intensity 

 
Sales Volume  

Sales 

Intensity 

(Kilograms/HH)   (%)  (Kilograms/HH)   (%)  (Kilograms/HH)   (%) 

Liberia  521  28.6  444  61.7  113  64.7 

By Region            

     Greater Monrovia -  -  397  72.4  133  72.0 

     North Central 471  29.0  442  62.3  81  63.7 

     North Western 539  31.8  536  66.6  189  65.1 
     South Central 210  19.2  476  59.4  158  66.1 

     South Eastern A 782  28.3  407  54.6  133  63.3 

     South Eastern B 850  25.5  307  57.0  123  62.9 

By County            

     Bomi 701  51.0  464  68.8  133  71 

     Bong 480  29.5  301  60.7  71  65.5 

     Grand Bassa 258  19.6  481  58.7  152  64.9 
     Grand Cape Mount 308  28.9  582  66.1  217  63.4 

     Grand Gedeh 1118  35.4  405  56.4  193  68.4 

     Grand Kru 318  18.8  337  56.7  124  62.5 
     Lofa 530  28.3  322  62.9  89  61.3 

     Margibi 94  18.5  461  61.5  168  68.3 
     Maryland 484  23.0  345  55.2  98  60 

     Montserrado --  -  397  72.4  133  72 

     Nimba 374  29.9  635  63.5  83  64.4 

     River Cess 540  20.0  358  49.4  80  57.2 

     Sinoe 502  23.7  453  58.1  111  62.3 
     River Gee 1636  34.6  208  60.1  135  65 

     Gbarpolu 547  27.3  616  62.2  178  62.1 

By Sex of the HH Head            
     Male HHHs  541  25.7  455  61.3  119  65.8 

     Female HHHs 459  38.2  404  63.4  86  60.0 

By Wealth Quintiles            
     Quintile 1 285  19.6  399  62.3  83  66.9 
     Quintile 2 393  29.1  392  57.9  104  64.2 
     Quintile 3 540  33.8  403  60.9  87  61.9 

     Quintile 4 599  31.7  547  64.6  105  64.1 

     Quintile 5 765  28.2  456  61.8  164  66.8 

By Poverty Status            

     Non-Poor 683  30.1  524  62.4  139  65.2 

     Poor 451  28.0  407  61.3  97  64.5 
Source: Liberia Household Income and Expenditure Survey (HIES) and Agricultural Recall Survey (2016). 

 

Correlates of Agricultural Market Participation and Sales Intensity 

 

The descriptive analysis in the previous sub-sections provides some initial indications on the levels 

of market participation and sales intensity, and the observed differences across space, sex of the 
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household head, and wealth levels. The next step is to develop a better understanding of the factors 

that determine market participation and levels of sales intensity, overall and for selected crops. 

 

Sales intensity levels are only observed for those who participate in the market and may be driven 

by outside factors that drive market participation , i.e., there may be a selection bias, in which there 

is a need to account for such bias. To address this issue, we use a 2-stage sample selection model 

following a procedure proposed by Heckman (1979). The first step uses all the observations in the 

sample to estimate a Probit Model of market participation status (Pi) on the key determinants (Di), 

which include: demographic and education characteristics, production characteristics, wealth 

status, location, and a set of variables defined as Exclusion Restrictions (ER) - i.e., variables that 

are assumed to influence the levels of participation, but not the outcomes in the second stage. 

 

The First-Stage Probit model returns the estimates for the determinants of participation in crop 

markets. The inverse mills ratio, IMR (λ), a variable that is used for the correction of the sample 

selection bias in the Second-Stage, is obtained from these estimates for each observation. The 

second step uses the sub-set of market participants (Pi=1)) to run an Ordinary Least Squares (OLS) 

Regression of the determinants of sales intensity (Si), using all the Di variables from the first stage, 

but not the ER variables, and controls for selection bias through the IMR. A statistically significant 

coefficient of IMR indicates the presence of bias being corrected that can be either up or 

downwards. In the analysis that follows, we use this method to control for potential selection bias, 

but do not discuss it. Instead, we do focus on the interpretation of the determinants of participation 

(Table 5.4) and sales intensity (Table 5.5). 

 

Market participation rates are positively associated with expanded land areas, the use of irrigation, 

chemical inputs and access to extension, though the effects of the last two are not statistically 

significant. Female headship and high dependency ratios reduce the likelihood that households 

participate in the market. Quite surprisingly, households with relatively more educated heads are 

less likely to participate in agricultural markets (see Table 5.4). 
 

Table 5. 4. Correlates of Participation in Agricultural Markets Probit Model: Heckman 1st Stage 
 

Determinants of Market Participation  

Determinants of Participation in Markets 

(Probit Model) 

All Crops Rice Cassava Maize 

Demographics and Education     

     Female headed HH -0.0345 -0.0573 0.0706 0.1210 

     Household Size        0.0716*** -0.0054 0.0082 0.0195 

     Dependency ratio -0.0387 0.0211 0.0214 -0.0114 

     Age of head 0.0007 -0.0025 -0.0002 -0.0051* 

     Schooling of Head -0.0114* -0.0011 -0.0041 0.0016 

Farming Characteristics     

     Planted crop area (ha)       0.0949***       0.2026*** -0.0552 -0.0339 

     Uses Irrigation   0.3344* 0.2054 0.1257     0.5371* 

     Uses Chemical Fertilizer 0.5904 0.6029 1.0430   0.1388 

     Uses Extension(1) 0.1306 0.0959 -0.2155 -0.0793 

Location and Wealth     

     Rural Household -0.0478      -0.2220*** 0.0459 0.1361 

     Exp. PC Q1 (Baseline)     

     Expenditure PC Q2        0.1740*** 0.0156 0.1116     0.2707** 

     Expenditure PC Q3        0.3909***   0.1660* 0.1328      0.2898** 

     Expenditure PC Q4       0.3473***       0.2532***     0.2118**       0.4330*** 

     Expenditure PC Q5      0.5957***    0.2964**       0.3076***       0.5430*** 

Income Diversification (Exclusion Restrictions)     

     HH has wage income     -0.19***  -0.16*  -0.13* -0.15 

     HH has microenterprise -0.10*      -0.42***      -0.17*** -0.05 
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Constant    0.0724        -1.0744***       -0.4019**      0.1049 

Number of Observations 3,047 3,034 2,181 1,135 

Source: Liberia Household Income and Expenditure Survey (HIES) and Agricultural Recall Survey (2016). Note: A 

two-sample t-test is used for the test of mean differences. Levels of significance are: * p<0.10, ** p<0.05, and 

***p<0.01. (1)Agricultural extension refers to the application of knowledge to agricultural practices through farmer 

training and education.  

 

The weak or negligible effect of education is somewhat consistent with the fact that households 

with diversified incomes (wage or self-employment), which are typically more educated, have a 

lower probability of participating in the market – households with wage income are almost 20% 

less likely to participate in markets than those that do not have wage income. The probability is 

also significant for self-employment though situate at about 10% only, as relatively more 

agricultural households diversify towards self-employment than wage.  

 

Finally, agricultural market participation rates systematically increase with wealth – second 

quintile households are 17% more likely than the bottom quintile to participate in the market and 

rates increase to about 60% for the top quintile. 

 

Some regularities are observed with individual crops as well. First, rice is produced by over 

three quarters of farming households, but market by a relatively small proportion. 

Participation in rice markets (that is made up by about 12% of the crop’s producers) is more likely 

among male-headed households, those cultivating larger areas, using irrigation, using chemical 

inputs and accessing extension, though only the land effects are statistically significant.16 Rice 

market participation is also relatively lower in rural areas, where households rely predominantly 

on growth for their own consumption, thus presenting a relatively smaller market (on the demand 

side) and disposable surpluses (on the supply side). By contrast, producers in urban areas face a 

greater set of net buyer households, prompting a larger market and increasing the likelihood of 

market participation from surplus producers or even those searching for cash income. Households 

with non-farm income are less likely to sell rice than those that do not have those sources. 

Additionally, the likelihood of participation in rice markets increases with wealth, while the 

education of the head has no effect on rice market participation.  

 

Second, cassava is grown by a significant number of farming households (over 70%) and 

marketed by over a third of producers. Participation in cassava markets is associated with 

female headship, higher dependency ratios, and smaller land areas. The effects of wealth are 

weaker – only the top 2 quintiles exhibit participation rates statistically higher than the bottom. 

Like for the other crops, participation is inversely correlated with the incidence of non-farm 

income sources.  

 

Finally, maize is produced by about one-third of farming households and commercialized by 

about two-thirds of those households, which makes it the most cash-crop like among the three 

analyzed here. Higher participation rates in maize markets are associated with female headship 

and younger headship, as well as the use of irrigation and chemical fertilizer. Participation is 

inversely correlated with the incidence of non-farm income sources, but that relationship is not 

statistically significant. A relatively strong relationship is found between maize market 

participation and wealth. 

 

                                                 
16 As noted in earlier sections the proportion of households using such technologies and services is relatively small, 

which does certainly affect the statistical power of the results. Once these technologies are brought up to scale, the 

effects will likely be more statistically noticeable. 
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One important consideration is how the marketing propensities are related to wealth. While all 

three crops are more likely to be commercialized by wealthier households, the income effects are 

stronger for rice and maize, where the combined effect of the top 40% is significantly larger than 

that observed for cassava.  

 

Next, we look at the results of the second stage Heckman Model equation to assess the 

determinants of the sales index levels for market participants. As indicated earlier, at this stage we 

correct for any selection bias (Table 5.5).   

 

The intensity of sales of participating households falls with household size and increases with 

education of the household head. Other variables are not statistically significant. In terms of the 

determinants of crop specific sales intensity, we note a few key points. The sales intensity of rice 

for market participants increases with area. No significant effects are observed from the use of 

agricultural technology and extension services. It should be stated, however, that access to those 

technologies are critical when area expansion takes place – effects on marketing outcomes will 

likely occur via productivity gains and the generation of marketable surpluses in rice. On average, 

relatively wealthier households among rice market participants have a relatively higher share of 

sales in production. The results for cassava indicate that sales intensity falls with household size, 

reflecting possible greater levels of home consumption of that crop among larger households. No 

other variable is statistically significant. Likewise, no statistically significant effects are found for 

maize marketing. 

 
Table 5. 5. Correlates of Agricultural Marketing Outcomes: Heckman 2nd Stage Model 

 

 

Determinants of Market Outcomes 

Determinants of Marketing Performance 

(Share of Sales in Total Production) 

[Second Stage Heckman Model] 

All Crops Rice Cassava Maize 
 

Demographics and Education     

     Female headed HH 0.0641 0.0970 -0.0208 -0.0740 

     Household Size -0.0720** -0.0195 -0.0273** -0.0001 

     Dependency ratio 0.1030** 0.0908 -0.0053 -0.0253 

     Age of head 0.0003 0.0015 -0.0014 -0.0004 

     Schooling of Head 0.0213* 0.0050 0.0010 -0.0005 

Farming Characteristics     

     Planted crop area (ha) -0.0610 0.2073** -0.0427 -0.0062 

     Uses Irrigation 0.0572 -0.1306 0.0205 0.1700 

     Uses Chemical Fertilize 0.3521 0.7091 -0.6914 0.1043 

     Uses Extension(1) -0.0361 -0.2346 -0.1528 -0.0802 

Location and Wealth     

     Rural Household -0.1377 -0.2267 -0.0213 0.0261 

     Exp. PC Q1 (Baseline)     

     Expenditure PC Q2 -0.1123 0.1170 0.0254 -0.0173 

     Expenditure PC Q3 -0.1131 0.5270*** -0.0411 -0.0714 

     Expenditure PC Q4 -0.0516 0.5749*** -0.0253 -0.0533 

     Expenditure PC Q5 -0.1547 0.5346*** -0.1288 0.0179 

Constant -0.6400 1.4608** 4.8550* 4.1861*** 

    IMR (λ) -1.7298** 0.7023* -0.6438 0.0644 

Number of Observations 2,258 382 830 716 

Source: Liberia Household Income and Expenditure Survey (HIES) and Agricultural Recall Survey (2016). Note: A 

two-sample t-test is used for the test of mean differences. Levels of significance are: * p<0.10, ** p<0.05, and 

***p<0.01. (1)Agricultural extension refers to the application of knowledge to agricultural practices through farmer 

training and education. 
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6. The Effects of Agricultural Productivity, Marketing, and Livelihoods on Welfare 

 

The previous sections focused on the levels of household welfare and poverty, and the involvement 

and performance in economic activities, with particular emphasis to agriculture and agricultural 

marketing outcomes. In this section, we use both correlation analysis and multiple regression 

techniques to evaluate the relationship between agricultural land productivity, as well as the 

participation and income diversification on welfare levels of farming households. 

 

Partial Correlation Coefficients of Welfare and Household Poverty Status 

 

The descriptive statistics of all variables involved in the analysis in this section are presented and 

discussed in sections 3-5. Before undertaking a full-fledged multivariate regression analysis, we 

present some simple correlation analysis between the welfare and poverty status outcomes and the 

main variables of interest related to agricultural productivity, market participation intensity, and 

non-farm diversification to make an initial assessment of the association between them. Results 

are presented in Table 6.1.  

Table 6. 1. Partial Correlation Coefficients of Key Determinants of Welfare and Poverty 
 

 

 

Productivity and Marketing Variables 

Welfare and Poverty Status Outcome Variables  

Welfare  

[Expenditure per AE] 

 Poverty Status  

[Poor=1; Non-poor=0] 

 

Pearson Partial 

Correlation Coefficient 

p-value  Pearson Partial 

Correlation 

Coefficient 

p-value  

Land Productivity       

     Rice yield 0.006 0.736  -0.017 0.362 

     Cassava yield 0.014 0.499  -0.034 0.092 

     Maize Yield 0.154 0.000  -0.169 0.000 

Market Participation Intensity [share of sales in 

production] 

     

     Share of sales in total crop production 0.059 0.000  -0.027 0.093 

     Share of sales in Rice production 0.111 0.000  -0.088 0.000 

     Share of sales in Cassava production 0.016 0.437  -0.011 0.601 

     Share of sales in Maize production 0.101 0.000  -0.095 0.001 

Household produce cash crops [1/0] 0.031 0.049  -0.029 0.070 

Non-Farm Diversification [1/0]      

     Household has Wage income 0.202 0.000  -0.144 0.000 

     Household has Self-employment income 0.161 0.000  -0.159 0.000 

      
Source: Liberia Household Income and Expenditure Survey (HIES) and Agricultural Recall Survey (2016). Note: 

Levels of significance are: * p<0.10, ** p<0.05, and ***p<0.01. 

 

All productivity, marketing, cash crop, and income diversification variables have a strong 

correlation with welfare levels and poverty reduction outcomes, although some are not 

statistically significant. Correlations with poverty are strongest for maize productivity (-0.17), 

self-employment (-0.16), wage employment (-0.14), and marketing intensity for rice and maize (-

0.09). Note that income diversification activities have relatively similar correlation coefficients 

like crop productivity, but have a relatively stronger correlation than market participation intensity. 

The correlation between crop market participation and outcomes is quite similar between rice and 

maize, with cassava having no association. Participation in cash crops have similar correlations to 

those of the share of sales in total production. While these numbers provide some indication on 

the association between the variables, that association could be spurious or accidental, destitute of 

any economic meaning. Furthermore, the simple association does not control for a wealth of 
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relevant factors that may differ across individual households. To address this, we undertake a 

multiple regression analysis discussed the next sub-section. 

 

Correlates of Household Welfare and Poverty Status in a Multivariate Setting 

 

Data for the sample of farming households is used to look at the drivers of household welfare and 

poverty status in a multivariate OLS regression setting. The models isolate the effect of individual 

variables (ceteris paribus, i.e. holding all others constant). The models’ structure is very well 

related to the flow of bivariate analysis in previous sections, and serves to reinforce some of the 

relationships found, but also controls for a wealth of factors. In line with the analysis in sections 4 

and 5, we estimate models aimed at determining crop-specific effects of productivity and 

marketing participation intensity on welfare and poverty status.  

 

In addition to the specific variables of interest related to agricultural productivity and marketing 

participation outcomes, each of the models controls for the same set of other variables grouped 

into the following categories: (a) non-farm diversification, (b) demographics and education, (c) 

farming characteristics and (d) area of residence and county fixed-effects (dummies).  

 

Agricultural Land Productivity Effects 

 

The assessment of the effects of agricultural productivity will be solely focused on land 

productivity at the crop specific level. Aggregate land productivity is a relatively noisy measure 

due to measurement issues on both the aggregation of production and the measurement of total 

land area. This leads us to  focus on crop-specific yields. 

 

Rice and maize productivity differences contribute to increasing welfare, but gains in rice 

yield are more efficient in reducing poverty.  The analysis shows that, ceteris paribus, i.e. 

controlling for factors such as market participation intensity, demographics, production 

characteristics, and location specific fixed-effects, gains in rice and maize yields have a similar 

effect on household per adult equivalent consumption expenditure by 3.4 and 3.5 percent, 

respectively. The effects on poverty are, however, stronger and only statistically significant for 

rice. In fact, an increase of 1 percent in rice yield reduced the likelihood of being poor in about 8.2 

percent. Investing in efforts to strengthen rice land productivity will therefore be more effective in 

reducing poverty.17 

 
Table 6. 2. Effects of Agricultural Land Productivity on Welfare and Poverty 

 

 

Determinants of household welfare 

 and poverty status  

Welfare  

[Log Expenditure per AE] 

 Poverty Status  

[Poor=1; Non-poor=0] 
 

OLS Model  Probit Model  
Effect p-value  Effect p-value  

Agricultural Land Productivity      

      Rice yield 0.034 0.001  -0.082 0.061 

      Cassava yield 0.007 0.645  -0.063 0.135 

      Maize yield 0.035 0.087  -0.066 0.321 

Source: Liberia Household Income and Expenditure Survey (HIES) and Agricultural Recall Survey (2016).  

                                                 
17 While average effects on growth in consumption expenditure can be similar across crops, the initial distribution of 

households along the welfare scale (above and below the poverty line) for each crop will determine the strengths of 

each crop’s productivity gains in poverty reduction – the crop with the greater number moving across the poverty 

line will be more efficient in reducing poverty. 
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Market Participation Intensity Effects 

 

Market participation intensity effects are analyzed both at the aggregate, as well as crop-specific 

level. Differences in aggregate crop market participation intensity have a positive and 

statistically significant effect on welfare and poverty status. The analysis in the previous sub-

section has indicated a positive, but weak correlation between market participation intensity, 

welfare levels, and poverty status. The assessment of the actual effects of market participation 

intensity indicate that the effects are positive and statistically significant, when we control for 

differences across households. Increasing the aggregate share of sales by 10% results in an increase 

of 7 percent in consumption per adult equivalent and a reduction of 1.5 percent in the probability 

of a household becoming poor. 

 

Crop specific marketing participation effects on welfare and poverty are positive and 

significant for rice and cassava, but not for maize. Rice marketing, which is currently less 

common, yields larger effects on consumption growth and poverty reduction. The percentage 

of households producing (selling) crops among agricultural households, were 73.5% (9.0%) for 

rice, 73.5% (26.6%) for cassava, and 33.4% (21.5%) for maize. So, while the great majority of 

households produce rice and cassava, rice is relatively less marketed suggesting that most 

households produce it for home consumption and market demand may be limited. Maize appears 

to be the crop with the greatest market orientation when we account for the percentage of sellers 

in producers, i.e., 64.4%, versus only 12.2% among rice producers and 36% among cassava 

growers.  

 
Table 6. 3. Effects of Market Participation Intensity on Welfare and Poverty 

 

Determinants of household welfare 

 and poverty status  

Welfare  

[Log Expenditure per AE] 

 Poverty Status  

[Poor=1; Non-poor=0] 

 

OLS Models  Probit Models  

Effect p-value  Effect p-value  

Market Participation Intensity       

     Share of sales - total crop production 0.0071 0.000  -0.0153 0.043 

     Share of sales - Rice  0.0057 0.001  -0.0108 0.071 

     Share of sales - Cassava  0.0025 0.089  -0.0096 0.072 

     Share of sales - Maize  0.0016 0.382  -0.0038 0.548 

Source: Liberia Household Income and Expenditure Survey (HIES) and Agricultural Recall Survey (2016). 

 

Regression results indicate that the marketing intensity of maize, which is the crop with the highest 

proportion of sellers among producers (64.4%), has a negligible and not statistically significant 

effect on consumption growth and poverty status. These may be related to competition and 

relatively low returns obtained in the market of this crop. In contrast, the sales intensity of the 

crops produced by the overwhelming majority of farming households, but relatively less marketed 

(rice – 12.2% of producers and cassava – 36.6% of producers) have a stronger effect on 

consumption and poverty reduction: A 10% increase in the share of rice sales leads to a 5.7 percent 

increase in consumption, versus a 2.5 percent increase for cassava. Both crops have a similar effect 

on poverty reduction. This may reflect that poor cassava sellers are closer to the poverty line, while 

rice growers are more spread along the consumption distribution. 
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Cash Crops and Non-Farm Income Diversification Effects 

 

Participation in non-farm economic activities has a significant impact on consumption 

expenditure levels and poverty status, in which self-employment is more efficient at reducing 

poverty. Consistent with the earlier descriptive analysis, where we found (a) the engagement of 

households in self-employment and wage employment was greater among higher quintile 

agricultural households, and (b) the simple correlation analysis showed strong and statistically 

significant correlations, the multivariate analysis also indicates the relationship between self-

employment and poverty status holds.  

 

Participation in cash crops has the expected economic effect on consumption expenditures, 

but the relationship is not statistically significant. In the previous sections, we noted that 

households who grow cash crops have typically higher levels of income and are less likely to be 

poor. When controlling for other factors, the relationship holds in economic terms (expected sign 

or direction of the effect), but is not statistically significant. As discussed earlier, this needs to be 

looked at with caution, as the variable used in the analysis comes from the participation of 

households in the production of at least one cash crop, which results in a highly heterogenous set 

that may be confounding in this type of analysis.18  

 
Table 6. 4. Effects of Cash Crops and Non-Farm Diversification on Welfare and Poverty 

 

 

Determinants of household welfare 

 and poverty status  

Welfare  

[Log Expenditure per AE] 

 Poverty Status  

[Poor=1; Non-poor=0] 

 

OLS Model  Probit Model  

Effect p-value  Effect p-value  

Household produce cash crops [1/0] 0.009 0.780  -0.076 0.463 

Non-Farm Diversification [1/0] (*)      

     Household has Wage income 0.1495 0.000  -0.2003 0.082 

     Household has Self-employment income 0.0959 0.000  -0.3140 0.000 

Source: Liberia Household Income and Expenditure Survey (HIES) and Agricultural Recall Survey (2016).  

 

While wage employment has a relatively greater effect on income differences (when comparing 

participants to non-participants), self-employment participation is more effective in reducing 

poverty. In fact, participation in self-employment reduced the likelihood of being poor by 

approximately 31%, whereas engagement in wage employment reduced the likelihood of poverty 

by only 20%.19  

 

Effects of Demographics, Production Characteristics and Location Fixed Effects 

 

The assessment of other factors includes demographics and education, farming characteristics, and 

locational variables that served as controls in the previous models. Among the demographic and 

education variables, we find that sex of the household head and dependency ratios are quite 

important for explaining differences in consumption levels and poverty status. Earlier bi-

variate descriptive analysis has shown that about 20.4% of farming households were headed by a 

female, with relatively small differences between lower and higher wealth quintiles. The 

regression analysis results indicate that, when we control for differences in all factors, including 

                                                 
18 Ideally we would want to use crop specific dummies but due to small samples, we are not able to do so. 
19 As discussed earlier with respect to crop productivity effects, the initial distribution of households along the 

consumption expenditure scale (above and below the poverty line) for wage and self-employment determines the 

strengths of each in poverty reduction. 
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levels of productivity, market participation, and so on, female headed households have 

consumption levels 9.0% higher than their male counterparts, and are about 40% less likely to be 

poor. Also, households with higher dependency ratios have lower levels of consumption and are 

significantly more likely to be poor.  

 

While the results for education and the age of the household head move in the expected direction, 

their effects are not statistically significant. This is consistent with earlier descriptive analysis that 

indicated the age and education levels of the household heads were not statistically different among 

farming households. 

 

Regarding the effects of production characteristic variables, only land area size appears to 

have a statistically significant impact. Households with larger land area cultivated have higher 

levels of consumption expenditure and lower levels of poverty. Farming households have 

relatively small areas of land area cultivated (about 1.4 ha). This land area represents about 52% 

of the average total area reported per household, which means there is room for expansion and 

furthering the poverty reduction effects. The effects of the use of irrigation, chemical inputs, and 

extension services, while having a positive effect on outcomes, is not statistically significant. Note 

that in Section 3 we found that the percentage of farming households using these technologies and 

services were relatively small: irrigation (4.1 percent), chemical fertilizer (2.5 percent ), and 

extension (3.4 percent). Results indicate that these users are wealthier, however, the variables lack 

statistical significance.That said, along with expanding the scale of production, it will be important 

to increase the access and use to technologies and services to a larger scale. 

 
Table 6. 5. Effects of Demographics, Farm Characteristics and Location on Welfare and Poverty 

 

 

Determinants of household welfare 

 and poverty status  

Welfare 

[Log Expenditure per AE] 

 Poverty Status  

[Poor=1; Non-poor=0] 

 

OLS Model  Probit Model  

Effect p-value  Effect p-value  

Demographics and Education (*)      

     Female headed HH 0.0900 0.012  -0.3975 0.001 

     Dependency ratio -0.0579 0.000  0.1958 0.000 

     Age of head -0.0012 0.151  0.0009 0.763 

     Schooling of Head 0.0050 0.118  -0.0211 0.035 

Farming Characteristics (*)      

     Planted crop area (ha) 0.0507 0.005  -0.1467 0.020 

     Uses Irrigation 0.0757 0.228  0.1469 0.627 

     Uses Chemical Fertilize 0.1540 0.172  -0.0826 0.901 

     Uses Extension 0.0745 0.180  -0.1764 0.311 

Location Variables (*)      

     Rural Household -0.0194 0.580  0.1348 0.257 

     County Dummies  YES YES  YES YES 

Source: Liberia Household Income and Expenditure Survey (HIES) and Agricultural Recall Survey (2016).  

 

7. Conclusion and Implications 

 

This note uses data from the 2016 Liberia Agricultural Recall Survey to analyze the role of 

agriculture and rural livelihoods in poverty reduction. A review of the poverty profile finds that 

poverty rates are generally higher among rural households, those more dependent on farming (both 

urban and rural), headed by males, and people living in the South-Eastern B and North Central 

regions.  
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The core of the analysis focused exclusively on farming households. We looked in sequence at (a) 

selected demographic and economic characteristics; (b) cropping patterns and smallholder 

productivity; (c) farmer participation and performance in agricultural markets; and (d) the 

assessment of the effects of productivity, marketing, and crop and non-agricultural income 

diversification on welfare and poverty. The analysis confirms agriculture can play a crucial role to 

grow rural incomes and reduce poverty by increasing agricultural productivity and market 

participation, as well as diversifying into cash crops and non-agricultural income activities. 

 

The results suggest that a multi-pronged approach is needed in agriculture to curb rural poverty. 

All efforts need to be aligned with the Country’s Agriculture Sector Investment Plan (LASIP2).20  

 

First, strengthen investments in crop production to enhance the productivity of crops with 

particular emphasis for rice, which is already a crop produced by a wide range of households, 

but relatively less marketed. The productivity and marketing effects identified suggest that if 

enough rice surpluses are generated and access to markets is improved, poverty reduction can be 

achieved. As unutilized land remains an issue, the increase in production can be achieved through 

expanding land area (in the short run) and increasing the use of modern agricultural technology (in 

the medium to long run). Supporting cassava, maize, and cash crop production should also be 

pursued in areas where they can be effective in maximizing the benefits of diversification and 

income generation. Efforts in this front are linked to LASIP2 Pillars 1 and 3. Specific actions could 

be centered around strengthening productive capacity through intensification, funding research 

and improving extension delivery systems, and promoting technology adoption along the value 

chains. 

 

Second, improve support to market development given that households rely extensively on 

the production of multiple crops. This helps to reduce risk, improve food security and dietary 

diversity, and grow incomes. The positive association found between yields and marketing 

outcomes is indicative that market access can create a financial incentive to invest in crop 

production. Improving marketing participation and value addition in crops such as rice, cassava 

and maize, will require efforts linked to LASIP2 Pillar 2. Specific actions include, but are not 

limited to, infrastructure development, value chain and agro-industry development, and inclusive 

agro-financing. 

 

Finally, the role of income diversification, including into cash crops and non-farm 

employment, is critical as it is closely associated with income growth and poverty reduction. 

Support to initiatives that strengthen linkages with agriculture in selected value chains need to be 

encouraged. In fact, strengthening marketing linkages and value addition can allow for broad 

participation and shared benefits in the value chains covered in this study. These efforts need to be 

extended to permanent/cash crops, including palm and rubber. This is well in line with the call for 

the adoption of a supportive industrial policy based on market-based sustainable value addition 

(LASIP2 Pillar 2). All these efforts will be successful and sustainable if developed concomitantly 

with policies that are supportive of sustainable natural resource management (Pillar 4) and good 

governance and institutional strengthening (Pilar 5). 

  

                                                 
20 The LASIP2, covering the period 2016-22, identifies 6 priority crops, including a set of cash crops (palm, rubber, and 
cocoa), rice, and horticulture, and centers around five pillars: (1) food security; (2) competitive value chains and market 
linkages; (3) research and extension; (4) natural resource management; and (5) governance and institutional 
strengthening. 
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Annexes 

 

 
Table A.1. Distribution of Households and Population, All and Agricultural Households, 2016 

 

 

Population 

Distribution of the Population 

All Liberia Agricultural Households 

Sample 

Size 

Population Sample 

Size 

Population 

Households People Households People 

Liberia 8,370 990,695 4.243,149 4,058 362,688 1,726,962 

By Area of Residence       

     Urban 3,170 559,391 2,384,991 632 80,428 404,060 

     Rural 5,200 431,303 1,858,158 3,426 282,261 1,322,902 

By Region       

     Greater Monrovia 1,070 330,456 1,364,902 31 11,262 47,561 

     North Central 1,560 288,848 1,308,913 1,026 56,789 258,138 

     North Western 1,557 90,336 359,347 830 26,149 115,350 

     South Central 1,039 130,135 526,711 413 24,506 107,003 

     South Eastern A 1,560 83,707 365,145 904 14,485 68,418 

     South Eastern B 1,560 67,212 318,132 854 7,844 43,295 

By County     48,677 233,493 

     Bomi 520 25,046 102,674 260 18,025 83,219 

     Bong 520 96,241 407,041 314 10,535 57,551 

     Grand Bassa 520 66,769 270,483 244 16,133 84,873 

     Grand Cape Mount 520 38,104 155,106 325 78,643 393,765 

     Grand Gedeh 520 35,314 152,887 246 14,392 65,434 

     Grand Kru 520 15,000 70,687 303 13,444 65,897 

     Lofa 520 73,435 337,934 353 10,282 52,518 

     Margibi 520 63,367 256,228 169 11,521 50,446 

     Maryland 520 33,865 165,923 226 5,677 31,011 

     Montserrado 1,070 330,456 1,364,902 31 17,061 89,744 

     Nimba 520 119,173 563,939 359 74,559 373,316 

     River Cess 520 20,129 87,282 376 8,491 38,606 

     Sinoe 520 28,264 124,976 282 9,756 47,817 

     River Gee 520 18,347 81,522 325 5,741 29,321 

     Gbarpolu 520 27,187 101,567 245 7,459 32,660 

By Sex of the household head       

     Male headed households 6,228 711,478 3,184,559 3,259 288,203 1,427,316 

     Female headed households 2,142 278,824 1,057,020 799 74,468 299,018 

Source: Liberia Household Income and Expenditure Survey (HIES) and Agricultural Recall Survey (2016). 
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