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In recent times, many countries, particularly in Sub-Saharan Africa and Southeast 
Asia, have been left puzzled by their failure to improve nutritional outcomes 
despite prolonged periods of rapid economic growth, in some cases accompanied 

by rising incomes among the poor. The Tanzanian economy is one example of a 
country that failed to reap the benefits of sustained rapid growth. National gross 
domestic product (GDP) grew at 6.6 percent per year during 1998–2007, while 
agricultural growth, often regarded as instrumental in lowering poverty rates in 
agrarian-based developing countries, averaged a respectable 4.4 percent during 
the period (MOFEA 2008). Yet, between 2001 and 2007, Tanzania’s poverty rate 
only fell from 35.7 to 33.6 percent, while the share of the population consuming 
insufficient calories declined marginally from 25.0 to 23.6 percent (NBS 2010).

This raises questions about the nature of the interrelationships among eco-
nomic growth, poverty, and nutrition, and more specifically, how the structure of 
growth matters for poverty and nutrition. With respect to the latter, a particularly 
important question in agrarian-based developing countries, such as Tanzania, 
is how agricultural growth contributes to overall economic growth, poverty, and 
nutrition. To address these questions, an economywide model of Tanzania is linked 
with microlevel poverty and nutrition models to (1) show how the current structure 
of growth resulted in the weak poverty and nutrition outcomes and (2) examine 
how accelerated, broad-based agricultural growth can contribute to higher overall 
growth and more rapid reductions in income poverty and hunger. Finally, this 
chapter examines more closely the growth, poverty, and nutrition contributions of 
agricultural subsectors in order to identify priority sectors. (See Box 1 for informa-
tion on the study’s design.)

This chapter is based on the authors’ IFPRI Discussion Paper (947), Agricultural Growth, Poverty, 
and Nutrition in Tanzania (Washington, DC: International Food Policy Research Institute, 2010).
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BOX 1 Methodology and Conceptual Framework

Several studies highlight economic growth’s sectoral structure as a key 
determinant of income distribution changes, and also of the strength of the 
growth–poverty relationship (Ravallion and Datt 1996; Mellor 1999; Diao, 
Hazell, and Thurlow 2010). The link between growth and nutrition (or food 
security), however, is less clear (Timmer 2000). Food security includes three 
dimensions: availability of sufficient quantities of domestically produced 
or imported food; access to sufficient resources to acquire a nutritious diet; 
and utilization of food through adequate diet, water, sanitation, and health-
care. Conceptually, the link between growth and food security resembles 
that between growth and poverty, at least in terms of the access dimension: 
economic growth raises disposable incomes and thus consumers’ ability to 
purchase more or better-quality food. However, a comprehensive analysis 
of growth and food security should also consider how growth impacts the 
availability and utilization dimensions.

This study attempts to offer the comprehensive analysis needed to 
truly understand and interpret Tanzania’s economic growth by using the 
Tanzanian recursive-dynamic computable general equilibrium (CGE) model, 
which is highly disaggregated across economic sectors, commodities, and 
households (Pauw and Thurlow 2011). Of the 58 commodities in the model, 
about half are agricultural commodities or processed foods from which 
households derive nutrients. The 110 household groups in the model explic-
itly link to economic sectors via factor markets, and hence the CGE model 
provides a mechanism for understanding how different growth paths (such 
as agriculture-led versus manufacturing-led growth) affect the level and 
distribution of household incomes. This is crucial for understanding how 
growth impacts income poverty and households’ access to food.

A general equilibrium framework incorporates both commodity demand 
and supply, with the latter made up of domestically produced and imported 
goods. This means the model is useful for considering the availability and 
access dimensions of food security. Prices are furthermore treated as endog-
enous in such models, which is important from a consumption modeling per-
spective. Consumption behavior is modeled on the basis of income and price 
elasticities estimated for each household group and commodity type. Both 
poverty and nutrition are affected by changes in income and relative prices. 
An analysis of nutrition impacts, however, also requires a more in-depth look 
at relative food price movements. If, for example, the price of calorie-rich 
maize increases and that of protein-rich meat declines such that the overall
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Examining Tanzania’s Recent Agricultural Performance
An examination of recent production trends suggests that although the agricultural 
sector in Tanzania as a whole grew rapidly during 1998–2007 (at 4.4 percent per 
year), growth has been volatile, and the source of this growth has been concentrated 
among a few crops. Rice and wheat, for example, dominate production trends 
for cereals, while cotton, tobacco, and sugar production grew almost 10 percent 
per year. Larger-scale commercial farmers grow these well-performing crops on 
farms heavily concentrated in the northern and eastern periphery of the country. 
In contrast, yield for maize, the dominant staple food crop grown extensively by 
subsistence farmers, remained low due to primitive farming methods. The net effect 
is that Tanzania, despite favorable agroecological conditions, still relies on imported 
cereals to meet growing consumer demand.

Root crops, which mainly comprise cassava and potatoes, performed relatively 
well, growing at more than 4 percent per year. Around 15 percent of harvested 
land is allocated to root crops, making this subsector one of the drivers of recent 
agricultural growth. By contrast, pulses, oilseeds and horticultural crops, which are 
generally regarded as higher-value food crops, performed poorly.

Pulses production declined by more than 4 percent annually, with losses only 
partially offset by a 5 percent growth in the smaller oilseeds subsector. Vegetable 
and plantain output also stagnated. Among the noncereal food crops, only fruits 
performed well, growing at 12 percent per year, although fruit production is con-
centrated in the northern and eastern regions of Tanzania. Noncereals production 
has therefore been characterized by slow growth in widely produced crops, and fast 
growth only in regionally concentrated crops.

Export-oriented crops, such as cotton, sugarcane, and tobacco had some of 
the fastest growth rates during 2000–07 , expanding at around 10 percent per 
year and accounting for 17.4 percent of merchandise exports in 2007. However, 
these crops are also highly concentrated in specific regions. Four-fifths of cotton 
and tobacco, both important smallholder crops, is grown only in specific regions 
(for example, cotton in the western and lake regions and tobacco in the western 
and highlands regions). Similarly, around four-fifths of sugarcane is grown in the 
eastern and northern regions, although sugarcane is mostly grown on larger-scale 

food price index does not change, the calorie deficiency rate might decline 
and the protein deficiency rate might increase, even though the poverty rate 
remains unchanged. The rich (food) commodity–household specification in 
the CGE model is useful in this regard, as it captures important differences 
in consumer spending preferences and responsiveness to income and relative 
price changes across household types.
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farms. Coffee and cashew nuts are also important export crops, but their produc-
tion has declined in recent years.

Tanzania’s aggregate agricultural sector’s substantial expansion in recent years 
suggests broad-based agricultural growth. However, a closer examination of agri-
cultural production data suggests the opposite: the strong performance of a few 
regionally concentrated crops has driven growth in export agriculture.

Comparing Business-as-Usual Growth to Broad-Based 
Agricultural Growth
To better understand the poverty and nutritional implications of Tanzania’s histori-
cal growth path, the CGE model is used to produce a baseline scenario that assumes 
recent production trends continue during the period 2007–15. This chapter com-
pares these results to a hypothetical scenario with accelerated agricultural growth 
(“agriculture scenario”) in which agricultural GDP growth averages 5.3 percent. 
This scenario assumes a more broad-based agricultural growth path, with yields 
for crops that have performed well in the past (such as rice, wheat, and certain 
export crops) improving only marginally, while poor-performing crops (such as 
maize, pulses, and vegetables) experience larger yield gains, reflecting their greater 
growth potential.

The effectiveness of growth achieved under the two scenarios is measured 
with the aid of two types of elasticity: the poverty-growth elasticity (PGE) and 
the undernutrition-growth elasticity (UGE). The PGE is the percentage decline in 
poverty caused by a 1 percent increase in per capita GDP. Similarly, the UGE is 
the percentage change in the undernutrition rate (or calorie deficiency rate) divided 
by the percentage change in per capita GDP. Table 1 reports the PGE and UGE 
results from the baseline and agriculture scenarios. Average annual per capita GDP 
grew by 3.58 in the baseline scenario and 4.09 percent in the agriculture scenario, 
while poverty declined by 3.68 and 5.39 percent, respectively. This suggests a PGE 
of −1.03 in the baseline scenario. In the agriculture scenario, the PGE increases to 
−1.32. The nutrition module, in turn, shows 3.54 and 4.84 percent declines in the 
undernutrition rate in the two scenarios. This yields a baseline UGE of −0.99, while 
in the agriculture scenario, the UGE improves significantly to −1.57.

The results confirm that broad-based agricultural growth greatly strengthens 
growth’s impact on poverty. The UGE also rises substantially under the broad-based 
agricultural growth scenario, which is a reflection of the increased production and 
consumption of calorie-rich maize, sorghum, millet, and pulses.
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Identifying Priority Sectors for Agricultural Growth
While the previous section illustrated the benefits of broad-based agricultural 
growth, ascertaining whether certain agricultural subsectors are more effective than 
others in improving the poverty and nutritional outcomes of agricultural growth 
requires further modeling. The structure of growth determines development out-
comes in several possible ways. First, poorer households may be more intensively 
engaged in the production of certain crops or agricultural products. Similarly, some 
subsectors produce products that poorer households consume more intensively. 
Growth or price fluctuations in these sectors will therefore have a greater impact 
on poverty than growth or price fluctuations in other sectors. Second, some agri-
cultural subsectors produce low-cost sources of calories often consumed intensively 
by nutrient-deficient households, meaning growth and price changes within these 
sectors may have important nutritional effects. A third factor concerns the level 
of growth itself, and the fact that some sectors  —due to their initial size in the 
economy, downstream production linkages (such as their production multiplier 
effects), or growth potential (signified by current yield gaps)—can have a greater 
impact on overall growth. These three criteria are taken into account when identify-
ing subsectors most effective at reducing poverty and undernutrition in Tanzania.

Comparative results are presented in Table 2. The simulated growth in each 
subsector achieves the same target agricultural GDP by 2015 in each simulation, 
thus ensuring that the poverty– and calorie–growth elasticities are directly com-
parable across subsectors. The three highest poverty–growth elasticities are for 
growth led by maize, root crops, and pulses and oilseeds. These crops are important 
expenditure items for households just below the poverty line and are grown more 

TABLE 1  Modeled poverty- and undernutrition-growth elasticities for 
Tanzania, 2007–15

Initial 
deprivation 
rate (%)

Final 
deprivation 
rate (%)

avg. annual 
% change in 
deprivation 
rate (a)

annual per 
capita GdP 
growth (%) 
(b)

deprivation-
growth 
elasticity  
(a)/(b)

Baseline scenario
Poverty rate 40.0 29.6 −3.7 3.6 −1.03
Undernutrition rate 23.5 17.6 −3.5 3.6 −0.99

agriculture scenario
Poverty rate 40.0 25.7 −5.4 4.1 −1.32
Undernutrition rate 23.5 13.8 −4.8 4.1 −1.57

Source: Pauw and Thurlow 2011. 
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intensively by poorer farm households. In contrast, the poverty–growth elasticity 
for rice– and wheat–led growth is lower, mainly because these crops are grown in 
less poor regions of the country and, in the case of wheat, by larger-scale farmers 
who are less likely to be poor. The calorie–growth elasticities indicate that maize, 
sorghum and millet, and root crops raise household caloric availability per unit of 
growth most effectively. Although pulses and oilseeds have high calorie contents, 
the poor consume these less intensively since the crops are fairly expensive sources 
of calories. Livestock products have the lowest elasticity—in spite of the relatively 
high calorie content of meat products—because they are an expensive source of 
calories and calorie-deficient households consume them less intensively (see Box 2).

Production multipliers provide a useful indicator of the growth linkages of 
different subsectors. Multiplying each sector’s production multiplier by its initial 
share in agricultural GDP constructs a simple index of the contribution each unit 
of additional growth within a sector makes to overall GDP. This index, shown in 
the last column of Table 2, identifies horticulture, livestock, and maize as sectors 
with the greatest potential to have a meaningful effect on national GDP in Tanzania 
within the eight-year timeframe of our simulation analysis.

Policy Implications
The analysis here suggests Tanzania’s low PGE and UGE result from the current 
structure of agricultural growth, which favors larger-scale production of rice, wheat, 
and traditional export crops in specific geographic locations. More rapid growth 
across a wider range of agricultural subsectors—particularly those that provide 

TABLE 2  Poverty, nutrition, and growth effects of agricultural subsector 
growth, 2007–15

Poverty-growth 
elasticity

undernutrition-
growth elasticity

size and linkage 
effects

Maize-led growth −1.174 −1.477 0.152

Sorghum & millet–led growth −1.136 −1.348 0.033
Rice & wheat–led growth −1.100 −1.147 0.106
Root crops–led growth −1.182 −1.350 0.106
Pulses & oilseeds–led growth −1.141 −1.161 0.101
Horticulture-led growth −1.118 −1.092 0.186
Export crops–led growth −1.096 −1.057 0.098
Livestock-led growth −1.075 −0.977 0.204

Source: Pauw and Thurlow 2011. 
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employment to many poor households or that supply goods consumed intensively 
by undernourished households—will make growth more effective at reducing 
poverty and undernutrition. It is not only (rural) farm households that benefit 
from broad-based agricultural growth; (urban) nonfarm households also benefit 
from lower food prices because lower prices increase disposable income and permit 
reallocation of spending to food items.

BOX 2 Getting the Most Calories for the Money

To avoid the feeling of hunger, poorer consumers often allocate a larger share 
of their income to food types with high calorie contents and lower costs 
per calorie. The following table compares the calorie content of different 
foods in Tanzania, shows how the price per 100 kilocalories (kcal) varies by 
product, and shows average calories available from different food products 
for poor and nonpoor households. Livestock products have a higher average 
calorie content per 100-gram serving compared to most other food types, but 
they also have a higher price that makes them an expensive energy source. 
Cereals offer a similar amount of calories per serving, but cost considerably 
less than livestock.

average 
calories per 
standard 
serving (*)

Mean price 
(Tsh) per 100 
kcal (†)

average per capita caloric availability

Poor (‡) nonpoor all
Cereals 294 6.3 1,390 1,885 1,687
Root crops 178 5.5 424 423 423
Pulses & oilseeds 443 10.9 196 411 325
Horticulture 49 19.8 106 240 186
Livestock & 
processed meat

266 26.0 125 318 241

Sugar & other 
foods

181 23.5 50 78 27

Source: Authors’ calculations using expenditure estimates from HBS 2000/01 and calorie content 
tables in Lukmanji et al. 2008. 
Notes: Kcal = kilocalories; TSh = Tanzanian shilling
* No consumption weights were applied in calculating average calories per food group.
† Mean price is the total expenditure divided by total calorie content per food item.
‡ Poverty line is the 40th percentile of per capita expenditure.
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The staple maize, already grown extensively by subsistence smallholders in 
Tanzania, has important size and growth linkages in the economy in addition to 
having large PGEs and UGEs. The analysis therefore identifies maize as a priority 
sector for achieving growth, poverty, and nutrition objectives.

The modeling analysis in this chapter did not explicitly consider how increased 
agricultural productivity might be achieved or the possible costs of investments, 
extension services, or subsidies. However, studies for Tanzania and elsewhere 
routinely highlight locally driven agricultural research (for example, in improved 
seed varieties or farming methods), rural infrastructure investments, and effective 
provision of relevant extension services as important ways to raise agricultural 
productivity (Sanchez, Denning, and Nziguheba 2009; Fan, Nyanga, and Rao 
2005; Kilima et al. 2008; Nkonya, Schroeder, and Norman 1997; Thirtle, Lin, 
and Piesse 2003). Although historically the Tanzanian government has neglected 
agricultural investments, current development plans indicate a reprioritization of 
agriculture as a driver of economic growth and socioeconomic development. The 
results in this chapter provide some indication of which agricultural sectors the 
government’s development plans should prioritize to maximize national growth, 
poverty, and nutrition outcomes.
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