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Abstract 

Groundnuts are the most common cash crop and the main source of income for farmers in Senegal. 

Previously marginal, groundnut exports surged between 2011 and 2013. This new dynamic motivated 

the Government of Senegal to introduce a tax on groundnut exports in 2017. Senegal is a price-taker in 

the international groundnut market. Thus, the ex-ante simulation of the export tax on groundnuts results 

in a decreasing surplus for groundnut producers, while the surpluses of groundnut processors, the 

Government, and consumers increase. However, the positive effect on consumers is reversed if the 

introduction of the export tax is associated with a public investment-led groundnut productivity 

increase. The tax appears to be biased in favor of the export-oriented groundnut oil industry. Although 

the groundnut productivity increase mitigates the producers’ loss, it widens the benefit accruing to the 

groundnut processors. The induced increase of groundnut oil exports and the exchange rate effect 

exacerbate the producers’ loss. The associated negative income effect exceeds the positive price effect, 

leading to a decline in consumers’ surplus. Therefore, the introduction of an export tax does not 

necessarily increase consumers’ surplus in a country with weak market power. The economic structure 

and the external trade features of the country are as relevant as the fiscal policy decisions associated 

with the implementation of the trade reform.   

Keywords: Exports, Tax, Economy, Welfare, Modeling.  
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1. Introduction 

Groundnut is an essential pillar of Senegal’s agriculture and the most popular cash crop in rural areas. 

The country has a long tradition of groundnut production, processing, and trading. Groundnut cultivated 

area averaged 0.8 million hectares in the 2000s from 1.1 million hectares in the 1960s. Production is 

highly volatile over time; it recently increased from 331,000 tons in 2007 to 1,200,000 tons in 2010 and 

dropped to 527,000 tons in 2011. Groundnut average yield is less than one ton per hectare (ha) and has 

been stable over time.1 Production is primarily used by the processing industry (60 percent) and as final 

consumption (32 percent). The processing of groundnut into groundnut oil for final consumption and 

export remains an important segment of the groundnut value chain in Senegal.2 The trend in production 

of processed groundnut products—crude oil, refined oil, and oil cake—is downward over the period 

1999–2015. Thus, only a small proportion (8 percent) of groundnut production is exported by Senegal. 

Indeed, groundnut exports accounted for about 4 percent of Senegal's total export earnings in 2011 

(Fofana et al. 2015). In the early 1960s, groundnut exports accounted for almost 80 percent of the 

country’s export earnings (Mbaye 2005; Noba et al. 2014). Export revenue generated by groundnut 

trade was US$46 million in 1961 and US$56 million in 1976. But from 1977, groundnut exports fell 

drastically to about US$3 million and remained very low over the following period. It was not until the 

2010s that a new dynamism was noticed in Senegalese groundnut exports. They increased from less 

than US$100,000 in 2009 to US$3.3 million in 2010, before reaching US$22.4 million in 2013. In terms 

of volume, exports increased from 140 tons in 2009 to 27,000 tons in 2013.3 Although the recent surge 

of groundnut exports has not repositioned Senegal as a key player on the world market, it motivated the 

Government of Senegal to introduce an exit tax on groundnut exports in 2017. Thus, an export tax on 

groundnuts at the rate of 15 CFA francs per net kilogram for unshelled groundnuts and 40 CFA francs 

per net kilogram for shelled groundnuts was introduced by the government in 2017. 

The potential impact of an export tax depends on the country’s market power in the global market for 

the concerned commodity. There are theoretical and practical arguments in favor of an export tax for a 

country with market power (Devarajan et al. 1996).4 However, for a country with weak market power 

in the international market, an export tax is likely to negatively affect its exports, economy, and well-

being. Indeed, an export tax applied by an international price-taker country does not alter its terms of 

trade. The result is a drop in domestic prices leading to an increase in consumers’ and the government’s 

surpluses and a decline in producers’ surpluses (Zambersky and Cajka 2015; Bouët and Laborde 2010). 

In the global groundnut market, Senegal has weak market power, with less than 1 percent in annual 

                                                           
1 The highest yield achieved in Senegal (1.14 tons per ha) is still very low compared to the performance of 

South Asian countries (2.1 tons/ha on average, with a maximum of 3.7 tons/ha) and North American countries 

(2.8 tons/ha on average, with a maximum of 4.7 tons/ha). Thus, productivity margins are widely explorable for 

groundnuts in Senegal. 
2 Industrial processing is mainly provided by SUNEOR, NOVASEN and Touba Agro-industrial Complex (Noba 

et al. 2014; Diagne 2014). 
3 Great Britain has been Senegal’s main groundnut trade partner since the mid-1980s. The Netherlands was also 

a privileged partner in groundnut trade until 2009. The years after 2010 showed a redistribution of the map of 

Senegal’s partner countries in the export of groundnuts, with the emergence of Vietnam and China, which 

together accounted for more than 60 percent of Senegal’s exports over 2010–2013. 
4 When the export tax is implemented by a country with market power, it simultaneously influences domestic 

prices and international prices and increase the surpluses of all economic agents—that is, producers, consumers, 

and the government (Zambersky and Cajka 2015; Bouët and Laborde 2010). However, it should be stressed that 

the introduction of a high tax rate in the case of a country with market power can lead to severe shortages in the 

country and compromise the positive effects. Hence, the issue of the optimal rate of taxation is relevant in this 

context (Burger 2008). 
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average of the world volume traded over 2010–2013.5 The empirical literature on the ex-ante effects of 

a policy taxing exports has focused mainly on countries with market power. The impact analysis for a 

country with weak market power has so far received little attention, even though economic theory 

argues for negative socioeconomic effects on such a country. This study contributes to better 

understanding the overall and distributional effects of the introduction of the groundnut export tax in 

Senegal. 

The introduction of the export tax is likely to impact Senegal’s economy through three channels of 

transmission: the decline in groundnut exports, the decline in export earnings, and the increase in 

government revenue. Theoretically, the introduction of the groundnut export tax in Senegal does not 

change the international price of groundnuts. It reduces the domestic price of exports and the resulting 

effect is a trade-off in favor of the domestic market depending on the ability of the economy to redirect 

groundnuts from the external to the local market. The consequence is a reduction in the volume of 

groundnut exports and an increase in the local supply, thus reducing the local price of groundnuts. 

Households’ well-being increases while producers’ well-being decreases. The reduction in export 

volume leads to a decline in export earnings for an international price-taking economy. The induced 

improving price competitiveness of the economy increases producers’ well-being and reduces 

consumers’ well-being. The introduction of the groundnut export tax is a new source of income for the 

government. Two scenarios of expenditures by the government can be examined. In the first scenario, 

the export tax earnings increase the government’s current expenditures, positively affecting households’ 

and producers’ well-being. In the second, resources from export taxes increase government capital 

expenditures with a catalytic effect on private investments, productivity, and supply, lowering prices 

and increasing final consumption. Both producers’ and consumers’ surpluses are expected to rise 

through this channel. Because of the various impact channels on the economy, the overall effect of the 

export tax remains ambiguous. In addition, the multiplicity of interactions between institutions and 

economic activities demonstrates the need for a multi-sector, multi-agent, and multi-market approach 

to track the direct and indirect impact of the tax throughout the economy. Thus, the proposed analytical 

framework builds upon the economywide general equilibrium framework. The latter is calibrated to 

Senegal’s economy, highlighting the groundnut value chain and accounting for several categories of 

households and economic activities to adequately capture the distributional effects of the export tax. 

The rest of the document is structured in four sections. Section 2 discusses the methodology and model 

used in the study. The presentation and discussion of the simulation scenarios and results are undertaken 

in section 3. Finally, the conclusion gives a synthesis of the results and recommendations. 

2. Methodology 

The overall and distributional effects of the introduction of a tax on groundnut exports are traced using 

an economywide general equilibrium model. The model is based upon the Walrasian open small-

economy model. Utility maximizing consumers imperfectly substitute locally produced and imported 

products. Profit maximizing producers imperfectly make a trade-off between domestic and foreign 

markets for the sale of their goods and services. The optimization behaviors generate the quantities 

demanded by consumers and the quantities supplied by producers that balance all markets 

simultaneously. The government intervenes in the economy through the supply of public services and 

the regulation of activities using its fiscal instruments. The model is investment-driven, that is, 

aggregate savings adjust to aggregate investments. With aggregate investments, foreign savings, and 

                                                           
5 The country used to be a major player in the global supply of groundnuts in the 1960s and 1970s but has seen 

its market share fall drastically over time. 
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government savings remaining unchanged relative to gross domestic product (GDP), private savings 

adjustment ensures that aggregate savings and investments are balanced. 

A relationship is established between total factor productivity (TFP) and public capital stocks and 

investments. The similarities between previous studies (among others, Lofgren and Robison 2008; 

Thurlow et al. 2007) and our approach are twofold. First, it is commonly agreed that public investments 

crowd-in private investments in agriculture (Benin et al. 2008). Second, the positive relationship 

between public investments and private output or productivity is well documented. As in previous 

studies, the relationship between public investments and private output (or industry-specific TFP) is 

based on prior econometric estimation of elasticities. Other studies (Lofgren and Robison 2008; 

Thurlow et al. 2007) exhibit an unconstrained increase of public capital expenditures to respond to the 

required productivity growth. Then, an exogenous increase in government taxation revenue is applied 

to balance the government budget. Unlike previous studies, we constrain productivity changes by the 

level of Government revenues and capital expenditures. 

The relationship between TFP and public capital stocks (G) uses a standard production function 

𝑓(𝐴, 𝐾, 𝐿) and its symmetrical function 𝑔(𝐵, 𝐺, 𝐿, 𝐾) which includes public capital stocks explicitly. 

With K and L signifying the private capital stock and the labor factor, a given production level Y is 

given by 

𝑌 = 𝑓(𝐴, 𝐾, 𝐿) =  𝑔(𝐵, 𝐺, 𝐾, 𝐿) 

Using a Cobb-Douglas formulation of the production function yields the following, with 𝛼 the share of 

capital in the first production function, and 𝑎 and 𝑏 the shares of private and public capital in the second 

function:  

𝑌 = 𝐴 ∙ 𝐾𝛼 ∙ 𝐿1−𝛼 = 𝐵 ∙ 𝐾𝑎 ∙ 𝐺𝑏 ∙ 𝐿1−𝑎−𝑏  

Rewriting with 𝑦𝐿 as production per worker, k and g as private and public capital endowment per 

worker, and 𝑡𝑓𝑝𝑔 as the contribution of public capital to TFP yields 

𝑦𝐿 = 𝐴 ∙ 𝑘𝛼 = 𝐵 ∙ 𝑘𝑎 ∙ 𝑔𝑏  

𝑡𝑓𝑝𝑔 =
𝐴

𝐵
=

𝑘𝑎 ∙ 𝑔𝑏

𝑘𝛼
=

𝑔𝑏

𝑘(𝛼−𝑎)
 

 

𝑡𝑓𝑝1
𝑔

𝑡𝑓𝑝0
𝑔 =

(
𝑔1
𝑔0

)
𝑏

(
𝑘1
𝑘0

)
𝛼−𝑎 

 

The above equation is reformulated with the elasticity of productivity growth per worker with respect 

to the growth of the ratio of public to private capital per worker (𝜑). Rewriting the equation and 

substituting for simplicity �̇� = 𝑔0 𝑔1⁄  yields 

𝑡𝑓𝑝𝑔̇ = (
�̇�

�̇�
)

𝜑

 
 

The economywide model is implemented though Senegal’s Social Accounting Matrix (SAM) built for 

2011 (Fofana et al. 2015) and updated for the year 2015 using the country’s 2015 macroeconomic data. 

The SAM highlights the groundnut value chain—production, trading, processing, exports and final 

consumption. 
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3. Scenarios and Results  

The Government of Senegal introduced in 2017 an export tax on groundnuts at the rate of 15 CFA 

francs per net kilogram for unshelled groundnuts and 40 CFA francs per net kilogram for shelled 

groundnuts. The corresponding relative rates for unshelled groundnuts and shelled groundnuts, based 

on the average export prices applied between 2011 and 2015, are 4 percent and 10 percent, respectively 

(Table 1). The simulation scenario is based on a 10 percent export tax rate, as Senegal was primarily 

exporting shelled groundnuts. 

Table 1 Average tax rate on groundnut exports  

 
2011 2012 2013 2014 2015 

Average 

2011–2015 

Exports (million CFA francs) 5,333 6,605 11,051 4,609 36,537 12,827 

Exports (tons) 15,796 21,749 28,326 12,448 79,989 31,662 

Average value (CFA francs/kg) 338 304 390 370 457 405 

Export tax rate: 

Unshelled 15 CFA francs/kg 4.4% 4.9% 3.8% 4.1% 3.3% 3.7% 

Shelled 40 CFA franc/kg 11.8% 13.2% 10.3% 10.8% 8.8% 9.9% 

Source: Authors’ calculations from MAER (2015). 

The effects of the tax are assessed in the short run and the long run successively. In the short run, labor 

(perfectly) moves across industries while sector-specific public and private capital cannot be 

reallocated.6 Sectoral productivity does not adjust with public and private investments. Conversely, 

public and private capital and, consequently, productivity adjust to the policy shock in the long run. 

Two long-run scenarios are simulated and compared: the spending-neutral scenario and the groundnuts-

production TFP-increase spending scenario. The first long-run scenario assumes a neutrality in 

government spending while the extra revenue generated from the groundnut export tax is pooled. 

Government’s initial spending allocation remains unchanged while the groundnut export tax revenue 

contributes to reduce its internal borrowing or debt (crowding out effect). In the second long-run 

scenario, the collected groundnut export tax revenue is used to compensate for the revenue lost by the 

groundnut producers. 

✓ Effects on Groundnut Producers 

The implementation of the groundnut export tax primarily affects groundnut producers. It reduces the 

production price and volume of groundnuts and, consequently, decreases the groundnut producer 

surplus. Indeed, since Senegal is a price taker (or “small country”) in the international groundnut 

market, the export tax does not affect the world price of groundnuts but rather reduces producer prices, 

that is, average sales prices (Table 2). As a result, groundnut production declines. While groundnut 

exports fall in all scenarios, the effect on local supply is more ambiguous. In a constant productivity 

setting, the groundnut production decline is more pronounced and both exports and domestic markets 

are negatively affected. When productivity adjusts to the changes in public and private capital stocks, 

the decline in groundnut production is smaller and essentially at the expense of the export market, while 

the domestic supply increases. 

                                                           
6 Ramey and Shapiro (1999) highlight the high costs associated with reallocating capital across sectors. 
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Table 2 Variation in production, groundnuts producers (percent) 

 Short Run Long Run 

Prices   

Domestic sales price of exports -4.488 -4.832 

Sales price on local market 0.204 -0.375 

Average sales price -0.150 -0.652 

Factor remuneration -0.225 -0.819 

Return on capital -1.514 0.068 

Total factor productivity 0.000 0.778 

Volumes   

Capital 0.000 -3.185 

Labor -0.257 -3.054 

Production -0.219 -2.320 

Exports -2.407 -36.447 

Domestic supply -0.043 0.435 

Source: Authors’ calculations from simulation results. 

✓ Effects on Groundnut Processors  

Groundnuts are the main input to the groundnut oil industry. The effect of the export tax on groundnut 

processors is ambiguous and closely related to the size of the impact on groundnut producers. The 

decline in groundnut output may negatively affect both exports and local supply. Hence, when the local 

supply of groundnuts declines, groundnuts’ domestic sales price increases and the groundnut 

processors’ profits fall. On the other hand, a smaller output decline leads to an increase in local supply 

at the expense of the export market; thus, the profit of the groundnut processors rises (Table 3). 

Table 3 Variation in production, groundnuts processors (percent) 

 Short run Long run 

Prices   

Domestic sales price of exports 0.105 -0.113 

Sales price on local market 0.120 -0.265 

Average sales price 0.108 -0.148 

Factor remuneration -0.029 0.822 

Return on capital -0.157 0.068 

Total factor productivity 0.000 -0.795 

Volumes   

Capital 0.000 2.002 

Labor -0.026 2.063 

Production -0.022 1.240 

Exports -0.023 1.592 

Domestic supply -0.016 0.053 

Source: Authors’ calculations from simulation results. 
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✓ Effects on the National Economy 

Other industries benefit from the export tax policy (Annex Table 1). The winning industries appear to 

be those that are the most exposed to external trade, that is, export- and import-oriented industries. They 

improve their price competitiveness on the external and domestic markets as the exchange rate 

depreciates. The groundnut export tax reduces the overall performance of the agricultural sector in the 

short and long run. Conversely, a positive impact on the non-agricultural sector is expected in the long 

run. The economywide effect is closely related to the response of the groundnut industry to the tax 

policy shock (Table 4). A more resilient groundnut production industry improves the price-competitive 

and exports of the groundnut processing industry. Then, increases in groundnut oil exports erode the 

economywide price competitiveness. 

Table 4 Variation in value added of agricultural and non-agricultural sectors (percent) 

 Short run Long run 

Agricultural sector -0.011 -0.028 

Non-agricultural sector -0.005 0.039 

National economy -0.009 0.019 

Source: Authors’ calculations from simulation results. 

✓ Effects on Households 

Household well-being is assessed through the change in final consumption. The well-being of rural 

consumers declines in the short run and long run with the implementation of the export tax (Table 5). 

The well-being of urban households declines in the short run, while the effect is positive in the long 

run. A larger (smaller) decline in groundnut output leads to a decrease (an increase) in urban well-being. 

The induced consequences on rural and urban well-being are driven primarily by the income effect of 

the groundnut export tax. To some extent, rural and urban households are also impacted by the rising 

prices of consumption products, particularly agricultural products in the short run due to declining 

supply, and non-agricultural products in the long run due to decreasing export earnings and, 

consequently, a depreciation in the exchange rate. 

Table 5 Variation in household income and consumption (%) 

 Rural Urban All 

Short Run    
Income -0.021 -0.008 -0.013 

Consumer Price Index 0.008 -0.004 0.000 

Consumption -0.039 -0.009 -0.019 

Long Run    
Income -0.008 0.019 0.009 

Consumer Price Index -0.011 0.006 0.000 

Consumption -0.003 0.009 0.005 

Source: Authors’ calculations from simulation results. 
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✓ Effects on the Government 

The revenue collected by the government from the groundnut export tax represents a small share of its 

total indirect tax revenue and, thus, its aggregate revenue (Table 6). The government share of the export 

tax revenue falls with groundnut export volume in the long run. 

Table 6 Groundnut export tax revenue, share of government revenue (percent) 

 Short run Long run 

Indirect tax revenue 0.068 0.044 

Total government revenue 0.037 0.024 

Source: Authors’ calculations from simulation results. 

 

Next, a second long-run scenario is compared to the above simulated long-run scenario. The latter 

scenario assumes a neutrality in government spending while the extra revenue generated from the 

groundnut export tax is pooled (Spending Neutral). In the second long-run scenario, the collected 

groundnut export tax revenue is used to compensate for the revenue lost by the groundnut producers 

(Groundnuts Production TFP-Increase Spending). As a result, TFP increases substantially, which leads 

to a lesser fall in production and higher local supply as compared to the previous long-run scenario 

(Annex Table 2). The groundnuts productivity-increased spending boosts groundnut processing, 

production, and exports. Although the scenario mitigates the loss in groundnut production, the gap 

widens between the primary winners (that is, the groundnut processors) and the primary losers (that is, 

the groundnut producers). As refined oil exports increase and compensate for the decrease in groundnut 

exports, the exchange rate appreciates, eroding the long-run positive economywide impact recorded in 

the previous long-run scenario (Annex Tables 3 and 4). 

4.    Conclusion  

Senegal introduced an exit tax on groundnut exports in 2017. The country is an international price taker 

in the world groundnut market, as it contributes less than 1 percent of worldwide groundnut exports. 

However, groundnuts remain the main cash crop in Senegal, occupying more than half of the rural labor 

force and constituting the main source of income for farmers. The effects of export taxes are 

understudied for economies with weak market power in the global market. This study helps to fill this 

analytical gap in assessing the overall and distributive effects of the introduction of a groundnut export 

tax in Senegal. The analysis uses a Walrasian open small economy model. 

The introduction of the groundnut export tax in Senegal negatively affects the economy and overall 

well-being in Senegal. The results are consistent with theoretical and empirical findings about an export 

tax introduced by a country with weak market power. The distributive effect is biased in favor of the 

groundnut processing industry and the government, which collects a new source of revenue. The export 

tax is biased against groundnut producers and consumers to some extent. The adverse effects on 

households are strongly related to the size of the impact on producers and the induced income impact 

on individuals. 
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Annex: Additional Tables 

Table 1 Variation in value added by industry (percent) 

 Short run Long run 

Refined groundnut oil manufacturing -0.022 1.240 

Other cash crops 0.011 0.395 

Fishing 0.008 0.156 

Staple crops 0.003 0.139 

Metal industry 0.018 0.135 

Accommodation and catering services -0.002 0.135 

Tobacco manufacturing 0.003 0.131 

Food and beverage manufacturing 0.001 0.118 

Mining industry 0.011 0.113 

Wood and wood articles manufacturing 0.014 0.113 

Collective and personal services -0.013 0.113 

Refined oil manufacturing 0.003 0.112 

Fats and oil manufacturing 0.006 0.109 

Chemical manufacturing 0.001 0.105 

Textile manufacturing 0.002 0.105 

Machinery, equipment and transport equipment 0.023 0.100 

Leather manufacturing -0.003 0.090 

Rubber manufacturing 0.000 0.090 

Transport services -0.009 0.072 

Manufacture of glass and glass products 0.001 0.071 

Manufacture of paper and paper products 0.002 0.069 

Livestock and hunting -0.006 0.064 

Trade -0.016 0.050 

Repair services -0.007 0.048 

Miscellaneous products -0.002 0.044 

Financial services -0.003 0.028 

Education and formation -0.010 0.024 

Electricity, gas, and water -0.004 0.022 

Forestry and silviculture -0.001 0.021 

Business services activities 0.001 0.008 

Construction -0.020 0.004 

Real estate activities -0.001 0.002 

Health activities and social action -0.009 -0.012 

Posts and telecommunications -0.001 -0.018 

Public administration and defense -0.001 -0.029 

Groundnut cropping -0.219 -2.320 

  Source: Authors from the simulation results (2018). 
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Table 2 Variation in production long-run, groundnuts producers, and processors (percent) 

 Groundnut production Groundnut processing 

 

Spending 

Neutral 

Groundnuts 

Production TFP-

Increase Spending 

Spending 

Neutral 

Groundnuts 

Production TFP-

Increase Spending 

Prices         

Domestic sales price of exports -4.832 -5.477 -0.113 -0.473 

Sales price on local market -0.375 -1.527 -0.265 -0.924 

Average sales price -0.652 -1.777 -0.148 -0.574 

Factor remuneration -0.819 -2.197 0.822 2.558 

Return on capital 0.068 -0.039 0.068 -0.039 

Total factor productivity 

(TFP) 0.778 2.217 -0.795 -2.465 

Volumes         

Capital -3.185 -2.853 2.002 6.364 

Labor -3.054 -2.865 2.063 6.274 

Production -2.320 -0.709 1.240 3.671 

Exports -36.447 -32.361 1.592 4.732 

Domestic supply 0.435 1.851 0.053 0.083 

  Source: Authors from the simulation results (2018). 

 

Table 3 Economywide effects, long-run (percent) 

  

Spending 

Neutral 

Groundnuts Production 

TFP-Increase Spending 

Agricultural sector -0.028 -0.059 

Non-agricultural sector 0.039 -0.007 

National economy 0.019 -0.016 

  Source: Authors from the simulation results (2018). Note: TFP = total factor productivity. 

 

Table 4 Variation in household income and consumption effects, long-run (percent)   

 Rural Urban All 

Spending Neutral    
Income -0.008 0.019 0.009 

Consumer Price Index -0.011 0.006 0.000 

Consumption -0.003 0.009 0.005 

Groundnuts Production TFP-Increase Spending  
Income -0.027 -0.002 -0.012 

Consumer Price Index -0.004 0.002 0.000 

Consumption -0.020 -0.002 -0.008 

  Source: Authors from the simulation results (2018). Note: TFP = total factor productivity. 
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