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Résumé 

Dans l’esprit des travaux récents sur les effets de genre de la libéralisation commerciale, ce papier 
explore l’impact de la mise en œuvre de l’Accord de Partenariat Economique (APE) entre 
l’Afrique de l’Ouest et l’Union Européenne sur l’emploi des femmes au Sénégal. En particulier, nous 
étudions comment une politique d’investissements publics ciblés pourrait protéger les secteurs les 
plus intensifs en main-d’œuvre féminine d’une concurrence accrue des produits européens. 

À l’aide d’une modélisation en équilibre général calculable nous montrons ainsi qu’une 
augmentation des investissements publics dans les secteurs les plus touchés par la mise en œuvre 
de l’APE agit positivement sur le taux de chômage des femmes et leur taux de salaire. 
 

Abstract  

In the spirit of recent work on the gender effects of trade liberalization, this paper explores the 
impact of the implementation of the Economic Partnership Agreement (EPA) between West Africa 
and the European Union on women's employment in Senegal. In particular, we study how a 
targeted public investment policy could protect the most female labour-intensive sectors from 
increased competition from European products. 

Using a computable general equilibrium approach, we show that an increase in public investment 
in the sectors most affected by the implementation of the EPA has a positive impact on women's 
unemployment and wage rates. 
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I. Introduction 

 It is widely recognized that the empowerment of women, particularly on the African 

continent, relies on access to employment. Thus, the promotion of gender equality and the 

strengthening of women's economic roles is at the heart of many recent declarations or 

commitments, such as: the ECOWAS Gender and Trade Action Plan (2002), the Solemn 

Declaration of African Union’s Heads of State on Gender Equality in West Africa (2004), and the 

African Union's Gender Strategy (2008).  

 Despite these commitments, the gender dimension is hardly taken into account in trade 

negotiations. However, trade liberalization is likely to have differentiated gender effects, 

particularly according to the intensity of male and female labour in the sectors of activity it affects 

(Juhn et al., 2013; Brussevich, 2018). For sub-Saharan African countries, sectors that employ more 

women, such as subsistence agriculture, are generally the least competitive. 

 In a free trade situation, these sectors would therefore face difficulties in improving the 

working conditions of women, which are already very precarious, compared to the conditions 

associated with the export sectors, such as textiles. In an environment of increased trade 

liberalization on the African continent, the issue of women's employment therefore deserves 

special attention.  

 In Senegal, dismantling tariffs on 75% of products over a 20-year period is planned as part 

of the implementation of the Economic Partnership Agreement (EPA) between West Africa and 

the European Union. At a time when Senegal has been selected as a pilot country for the 

achievement of the third objective of the MDG (Millennium Development Goals) on gender 

equality and women's empowerment, would the implementation of the EPA in Senegal not risk 

reinforcing gender inequalities in the labour market? Can the implementation of the EPA be 

assisted by adequate measures, targeted public investment, which would make it possible to 

combine trade liberalization with the objectives pursued to promote women's employment?  

 We propose to answer these questions by using a computable general equilibrium model 

(CGEM). Indeed, in the context of trade liberalization, the complexity of the mechanisms at stake 

implies the use of a tool that makes it possible to understand the economy as a whole. Thus, the 

use of a computable general equilibrium model appears relevant, since it reconciles 
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macroeconomic behaviour (trade deficit, budget deficit, employment level) and microeconomic 

behaviour (focusing on household behaviour and constraints), within a coherent accounting 

framework (Gérard et al., 2011). 

 After a literature review in Section 2 on women's employment in a trade liberalization 

context and the role of public investment, Section 3 analyses the evolution of public investment 

and its sectoral distribution, and then describes the employment profiles of Senegalese women. 

We present the data and model specification in section 4. We then proceed to the 

description of the scenarios and the analysis of the results in section 5, and finally the conclusion 

and economic policy implications are made in section 6. 

 

 

 

 

II. Literature review 

2.1. Women's employment in a trade liberalization context: a literature 
review 

 In the literature, work that has assessed the gender impact of trade liberalization leads to 

results that differ according to the economy studied, the sector of activity, the level of skills and 

the nature of trade liberalization.  

 Fontana (2009) points out that the gender effects of EPAs depend on many factors, such 

as the gender composition of the labour force in sectors of activity particularly exposed to 

international competition, or the inter-sectoral mobility of the female labour force relative to the 

male labour force. In addition, these effects depend on whether or not the tariff cuts are of 

benefit to the most vulnerable populations. In other words, a reduction in tariffs on goods that 

are not part of their normal purchases (washing machines, for example) has few advantages for 

low-income populations. Finally, the decline in revenue linked to the reduction or elimination of 

tariffs can jeopardize governments' ability to pursue policies to reduce gender inequalities, or 

limit public policy in areas that particularly affect women: health, education or access to water. 
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 Concerning Latin American and East Asian countries, Ernesto's (2011) literature review 

shows that trade liberalization has led to an increase in employment through significant 

technology acquisitions by manufacturing sectors in the 1980s. As a result, companies 

specialized in the export of manufacturing products are emerging. 

Consequently, wage inequalities between the skilled and the unskilled workers occur. Women 

from the lowest skilled social class suffer most from trade liberalization. In Brazil, however, it leads 

in relative terms to a decrease in the employment rate of both unskilled men and women, but in 

a proportional way. It therefore has an insignificant effect on gender inequality in the labour 

market, and does not improve women's working conditions.  

 Using a panel data approach, for 38 sub-Saharan African countries over the period 1991-

2010, Wamboye and Seguino (2015) find that trade liberalization has gender-differentiated 

effects, which sign (positive or negative) depends on the structure of the economy, specifically 

the physical infrastructure of the countries concerned. The development of physical 

infrastructures (access to water, electricity, transport, and communications) contributes to 

reducing the burden of unpaid domestic work, mainly borne by women, and facilitates, on the 

other hand, their participation in the labour force and their ability to benefit from the 

opportunities driven by the expansion of the export sectors potentially due to trade liberalization. 

 Badji (2008) suggests that trade liberalization, for WAEMU countries, promotes gender 

equality through trade openness and foreign direct investment. This advantage would benefit 

women working in export sectors such as pharmaceuticals, textiles and agri-food processing.  

 Likewise, according to a 2005 OECD study (Korinek, 2005), trade liberalization tends to an 

increase in the level of paid employment for women, particularly those in export sectors. For 

many women, trade integration has led to an improvement in their economic and social situation 

through an increase in their wages; as a result, they have greater economic independence and 

control over household resources.  
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2.2. Literature review on the effects of public investment 

 The theoretical discussion on the effects of public investment on economic growth was 

raised by Barro (1990), then by Barro and Sala-I-Martin (1996). They demonstrate, within the 

context of new growth theories (or endogenous growth theories), that public investment has 

positive effects on growth. Later, Anderson et al (2006) and Benin et al (2012) confirm this theory 

by indicating that the sources of growth lie in the accumulation of production factors and their 

productivity but also in the overall factor productivity. 

 In this context, Seguino (2016) seeks to identify a series of macroeconomic levers that can 

create an enabling environment and the resources necessary to promote gender equality as part 

of the sustainable development objectives. According to the approach, macroeconomic policies 

to stimulate demand for the promotion of full employment and investment in physical and social 

infrastructures can have positive effects on productivity. In particular, investments in physical 

infrastructures such as spending on drinking water, sanitation and health can reduce the burden 

of women's unpaid work (care of household members) and free up time for paid work. 

 Similarly, Seguino and Were (2014) analyse the structural characteristics of the economies 

of sub-Saharan African countries that influence the relationship between gender and growth. In 

doing so, they argue that public investment and central bank policies, if specific, can be effective 

tools for promoting gender equality. In fact, public investment in physical and social 

infrastructures (transport infrastructures, access to energy, to care and to education) can improve 

gender equality and stimulate long-term growth through increased productivity.  

Here again, reducing women's unpaid workload through infrastructural improvements plays a 

central role in the mechanisms in place (see also Fontana and Natali, 2008 for a specific example 

on Tanzania).  

 More specifically in the agricultural sector, public investments in road infrastructure, 

education, health, research and development, irrigation, etc., are expected to improve 

agricultural productivity, to increase incomes, and to lower agricultural commodity prices (Fan et 

al. 2008). Such an effect should generate dynamic agricultural growth in rural areas that is 

expected to spread to the entire population, even the poorest, particularly through the 

expansion of both agricultural and non-agricultural employment opportunities. 



 5 

 To our knowledge, there are no studies on the impact of public investments on women's 

employment in a context of economic liberalization. However, several studies examine the 

impact of public investments on the socio-economic conditions of populations, focusing on their 

effects on poverty and economic growth (see, in particular, Cockburn et al. 2007; Cockburn et al. 

2010). 

 Thus, Fan et al (2002) estimate simultaneous equations models over the period 1953-2000 

to measure the impact of different types of public spending on growth and poverty reduction in 

rural China. They find that public investments used for the improvement of productivity, such as 

investment in agricultural research and development, education and the road network, contribute 

to agricultural productivity growth. Investments in rural infrastructures (telecommunications, 

electricity) and irrigation also have an impact on poverty reduction and improve agricultural 

productivity. Fan et al (2008) and Fan et al (2000) reach the same conclusion in the case of India: 

public investments in agricultural research and development, roads, education all contribute to 

reducing rural poverty and improving agricultural productivity. 

 For Senegal, Dumont and Mesplé-Somps (2000) assessed the impact of public 

infrastructures on competitiveness and growth using a Sequential Dynamic CGE Model. They 

assume that labour supply grows at an exogenous rate of 3% per year1 and that public 

investment constitutes an externality on total factor productivity (TFP), the effect of which is 

measured through the ratio between public and private capital. In a scenario where public 

investment expenditure on infrastructure replaces current expenditure, the reduction in the 

resulting wage rate has an impact on domestic prices, which ultimately improves the trade 

performance. 

 To define the budgetary choices that should lead to the success of first area of work 

defined in the Plan for an Emerging Senegal (PES), Ba and Sy (2015) relied on an inter-temporal 

CGE and on the public investment expenditures profile included in the 2015-2017 Three-Year 

Public Investment Plan. In order to take into account the strategic sectors and objectives of the 

PES, they assess the impact of specific reallocation of public investments; by transferring 

investment expenditure allocated to agriculture and the service sector to the extractive and food 

industries. They assume that public investments represent a positive externality on TFP, in 

 
1 They considered the average population growth rate of Senegal. 
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addition to the fact that they contribute to capital accumulation. They find an improvement in the 

productivity of the activities to be promoted and an increase in their share of employment. More 

generally, they believe that the PES objectives concerning the structure of the economy, the 

export profile and the labour market will be achieved overall.  

 By studying the optimal composition of public expenditure2 in Senegal, through DSGE 

models, Diagne et al (2016) suggest that current expenditure should represent 20% and public 

investment 80%. The optimal allocation of the latter is divided into physical capital (68%) and 

intellectual capital (32%). The authors argue that this distribution should have a positive and 

significant impact on the level of education of the labour force and consequently on the supply 

of skilled labour. Skilled work would thus become more important in production. 

 Finally, in a recent article, Agénor (2017) develops a general equilibrium model with 

overlapping generations, calibrated for a low-income country (Benin), where he examines the 

interactions between gender, economic growth and access to infrastructure, particularly public 

infrastructure. Improved access to infrastructure affects how women divide their available time 

between unpaid and paid activities. This ultimately leads to gains in economic growth. 

 Also, our analysis presents the originality of studying, with the help of a dynamic CGE, the 

intervention of the goverment in favour of promoting women's employment in the context of 

trade liberalization, through public investment. 

 

 

 

 

III. Public investment and women's employment in 
Senegal 

3.1. Profile of women's employment in Senegal 

 In many developing countries, "although women are economically active, they operate 

mainly in the subsistence agricultural sector and in marginal activities of the underground 
 

2 The authors define the optimal composition of public expenditure as the distribution that maximizes economic 
growth while ensuring the sustainability of the state budget and the reduction of social inequalities. 



 7 

economy, with low added value and low economic profitability” (AFD, 2014). "Women's 

productivity and economic potential (including their ability to invest in productive activities) are 

thus hampered by deep-rooted discrimination" (FAO, 2011).  

 In Senegal, this discrimination is reflected in the occupancy rate, paid employment, 

unemployment and even underemployment. In 2011, women accounted for 39% of workers and 

58% of the unemployed. Their occupancy rate was the highest during this year (34.3%) compared 

to the following years. Indeed, since then, the occupancy rate has declined, with the largest 

decrease recorded in 2013 (18.87%); unlike men, whose lowest occupancy rate, recorded in the 

fourth quarter of 2017 (46.9%), is far higher than the highest employment rate for women. 

 

Figure 1: Occupancy rate by gender 

 
Source: Authors based on ANSD data: SES 2011, 2012, 2013 and 2014. ENES 2015; 2nd, 3rd and 4th 
quarters 2016 and 1st quarter 2017 
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Figure 2: Unemployment rate by gender 

 
Source: Authors based on ANSD data: SES 2011, 2012, 2013 and 2014. ENES 2015; 2nd, 3rd and 4th 
quarters 2016 and 1st quarter 2017. 
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men. This rate increased in 2015 to 39.3% for women while it decreased considerably for men by 

19.9% (SES 2011, ENES 2015).  

 This situation could be explained by the low incomes that women earn from their 

activities; their income is less than half that of men (55,000 CFA francs against 111,000 CFA 

francs). This can be explained the lower level of education for women. In fact, according to the 

ILO (2013), 68% of individuals who have completed higher education are men. Furthermore, the 

National Employment Surveys in Senegal, indicates that the employment rate for women is 

significantly lower than that for men from the second quarter of 2016 to the first quarter of 2017 

(Figure 3). During this period, the maximum employment rate for women is 30.30% (second 

quarter of 2016) while the minimum employment rate for men is significantly higher (43.50% in 

the third quarter of 2016). 
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Figure 3: Salaried employment rate by gender 

 
Source: Authors based on ANSD data: ENES 2015; 2nd, 3rd and 4th quarters 2016 and 1st quarter 2017 
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93.28% of workers are unskilled, while only 6.72% are skilled. In this sector, unskilled female 

workers account for 41.57% of the workforce. Thus, the implementation of the EPA represents a 

risk to the employment of unskilled women, since 22.16% of food products belong to the A 

category. These products should be fully liberalized five years after the implementation of the 

EPA. 

 
3 Presented in subsection 4.2 
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 The same applies to the industrial agriculture sector, where 63.10% and 29.76% of the 

products belong to categories A and B respectively. The implementation of the EPA risks 

undermining workers in this sector, which employs 93.28% of unskilled workers and of which 42% 

are unskilled women. 

 
Table 1: Sectoral employment by gender and skills 

Sectors 

Sectoral 
employment/Total 
employment (%) 

Skilled 
workers/ 
Sector (%) 

Unskilled 
workers/Sector 
(%) 

Skilled 
women/ 
Sector 
(%) 

Unskilled 
women/ 
Sector 
(%) 

Subsistence Agriculture  7,26 6,72 93,28 1.45 41.57 
Industrial Agriculture  2,05 6,72 93,28 1.45 41.57 
Livestock, hunting, forestry, 
logging and fishing 17,08 5,09 94,91 0.75 29.69 
Quarrying 2,08 52,2 47,8 5.87 4.00 
Food processing 0,95 62,21 37,79 9.27 7.08 
Tobacco 0,03 31,56 68,33 10.55 3.80 
Cotton and textiles 2,16 24,05 75,95 13.30 29.90 
Leather 0,14 21,38 78,62 2.67 21.77 
Wood 1,43 13,68 86,31 0.23 6.05 
Paper and cardboard 0,23 45,29 54,71 14.16 7.82 
Petroleum processing and 
coking. 0,07 65,69 34,31 65.68 4.80 
Chemicals 0,20 41,71 58,29 2.52 12.55 
Rubber 0,00 13,41 85,98 0.00 77.69 
Glass and pottery 0,31 41,83 58,17 0.00 4.58 
Metal industry 1,34 26,41 73,59 1.00 1.99 
Other industries 2,21 42,49 57,51 4.57 2.05 
Other products 0,42 30,96 69,04 1.50 7.69 
Other services 47,59 40,64 59,36 13.95 31.91 

Source: Authors based on the SAM. 

 

 Therefore, in order to promote women's employment and limit the impact of the EPA, the 

government could use public investment in sectors with the highest female employment rates. 
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3.2. Evolution and distribution of public investment in Senegal 

Aware of the leading role that public investment could play in economic growth, the 

Senegalese government has recently undertaken reforms of its public finances, aimed at 

limiting current expenditure in favour of investment expenditure. Figure 4 highlights the 

increasing trend in public investment from 2000 to 2016, except for the period 2008-

2010, when we see a reduction in public investment due to the financial crisis in 2008. 

 
Figure 4: Evolution of public investment (in millions of US$) 

 
Source: Source: Authors based on WDI 2017 data. 
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 Domestic financing, which is the main source of funding for the three-year public 

investment programme, consists of public funding (representing 98.7%) and private funding 

(representing 1.3%, including 1% from the private sector and 0.3% from beneficiaries). External 

financing includes grants and loans from multilateral organizations (World Bank, UNDP, AfDB, 

etc.), the European Union (EDF) and other States (The United States, Germany, France, Japan, 

Brazil, South Korea, etc.). 

 Analysis of the distribution of public investments by economic sub-sector (Figure 5) shows 

that most public investment is allocated to road transport followed by agriculture. However, since 

the 2013-2015 PTIP, the share of public investment devoted to road transport has decreased 

while that of agriculture has increased. This intensification of investment in the agricultural sector 

is explained by the govnerment’s ambition to make this sector “the main lever for structural 

transformation of the economy and growth through its contribution to the country’s food and 

nutritional security” (PTIP 2015-2017). This orientation of public investment could also benefit the 

employment of women, who are strongly represented in the agricultural sector. 

 
Figure 5: Distribution of public investment by sub-sector over the last three PTIPs  

 
Source: Authors from the 2015-2017 PTIP. 
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 The implementation of these three-year programmes is aimed at achieving the 

Millennium Development Goals (MDG) and those of the Plan for an Emerging Senegal (PES). 

Nevertheless, within the MDG framework, the 2015-2017 PTIP indicates that the share of public 

investment earmarked for the promotion of gender equality and women’s empowerment is very 

low (2.3%), (Table 2). Consequently, most of the effects of the PTIP will be achieved by targeted 

public investment, particularly in sectors that are most intensive in female employment, which we 

propose to explore using CGE modelling. 

 
Table 2: Distribution of planned public investment by MDG:  

Millennium Development Goals (MDG) 
Amount 

(Billions of CFA 
francs) 

Share 
(%) 

Eradicate extreme poverty and hunger 1777.561 65.45% 
Achieve universal primary education 118.46 4.36% 
Promote gender equality and empowerment of women 62.292 2.29% 
Reduce child mortality 62.264 2.29% 
Improving maternal health 75.926 2.80% 
Combat HIV/AIDS, malaria and other diseases 68.018 2.50% 
Ensure environmental sustainability 455.639 16.78% 
Develop a global partnership for development 95.861 3.53% 
Total  2716.021 100.00% 

Source: PTIP 2015-2017. 

 

 

 

 

 

IV. Sources and Methodology 

 Our model is based on the PEP-1-t model from Decaluwé et al (2013), modified to take 

into account the specificities of the Senegalese economy and the object of our study. The 

analysis of the government's contribution, through public investment, to women's employment in 

the face of trade liberalization requires a "dynamic computable general equilibrium" approach, 

given that the process of trade liberalization is taking place gradually. To structure and calibrate 

the model, we used the 2011 Senegalese Social Accounting Matrix (SAM) developed by Fofana 
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et al (2015) and the second Senegal Poverty Monitoring Survey (ESPSII) conducted by the 

National Agency for Statistics and Demography (ANSD, 2011).  

 

 

4.1. Data 

 To adapt the SAM to the study issue, we disaggregate the production factors account 

(labour) by gender (male/female) and skill level (skilled/unskilled). Unskilled workers include those 

with no education, those with primary education and those without diplomas. Skilled workers are 

those with secondary and higher education and those with diplomas. Agents' accounts consist of 

tax, margin and institutional accounts. Households are composed of rural and urban dwellers and 

the rest of the world consists of the EU, ECOWAS and other countries in the rest of the world. 

Concerning the 24 sectors of activity, there are as many products and exports as there are 

sectors of activity. The accumulation account is typically composed of investments and inventory 

changes. 

 

 

4.2. Model specification 

 The PEP-1-t model is a sequential dynamic standard CGE model that describes a small 

open economy for which world prices are exogenous. The exchange rate is assumed to be fixed. 

The balance between supply and demand is achieved in each market through changes in relative 

prices. Producers maximize their profit with production technology constraints and have the 

opportunity to sell their products on the local market or export them. Work is mobile from one 

sector to another, while capital remains fixed. 

 Consumers maximize utility under budgetary constraints. They can substitute local goods 

for imported products; this substitution is represented by a CES utility function. Households’ 

income is derived from payments for production factors and the various transfers received. The 

government derives its income from total tax revenues and the various transfers received  

 In order to better meet the objectives of our study, this base model has been modified. 

First of all, we supposed that taking into account public investments contributing to the 
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promotion of women's employment, corresponds to targeting the three-year public investment 

programme (PTIP) over the period 2015-2017. This program consists of new investments that 

increase the capital stock by destination via a specific exogenous variable. This variable only 

takes into account public investments financed by the Senegalese government, i.e. by domestic 

public funding. 

 In addition, in order to take into account the existence of unemployment in the 

Senegalese labour market, we adopt the Blanchflower and Oswald (1995) wage curve, which 

assumes a negatively sloping relationship between the wage rate and the unemployment rate in 

each labour market. 

 

1.  

Where: 

Wl represents the wage rate 

Al is a scale parameter 

 is the elasticity of wages in reference to unemployment, set at -0.1. 

PIXCON is the consumer price index 

 

 

 

 

 

 

V. Application and results 

 Before analysing the role of public investment on women's employment, we will first 

assess the effects of trade liberalization without the support policy of targeted public 

investments. 

 

 

5.1.  Main effects of the implementation of the EPA 

 Tariff dismantling will be carried out by a reduction of 50% or 100% every five years 

depending on whether the share of the product to be liberalized belongs to a given tariff band. 
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Thus, category A products will be liberalised over the period 2015-2019, i.e. five years. Those in 

category B will be during the period 2020-2029, i.e. 10 years. For category C products, their 

liberalization process is planned for the period 2020-2034, i.e. 15 years, while those in category 

D are excluded from the EPA. The share of each product per category is reported in Table 3. 

 

Table 3: Structure of activities by category of imported product  

Products A B C D 
Subsistence Agriculture  22.16% 1.03% 47.94% 28.87% 
Industrial Agriculture  63.10% 29.76% 3.57% 3.57% 
Livestock, hunting, forestry, 
logging and fishing 32.50% 40.63% 24.38% 2.50% 
Quarrying 94.20% 5.80% 0.00% 0.00% 
Food processing 9.68% 21.35% 9.68% 59.29% 
Tobacco 0.00% 25.00% 0.00% 75.00% 
Cotton and textiles 5.67% 12.40% 21.49% 60.45% 
Leather 0.00% 60.66% 13.11% 26.23% 
Wood 9.78% 44.57% 25.00% 20.65% 
Paper and cardboard 41.76% 31.76% 2.35% 24.12% 
Petroleum processing and 
coking. 63.64% 36.36% 0.00% 0.00% 
Chemicals 70.61% 14.03% 6.52% 8.84% 
Rubber 20.93% 23.26% 15.70% 40.12% 
Glass and pottery 8.98% 16.77% 58.68% 15.57% 
Metal industry 34.73% 20.96% 23.65% 20.66% 
Other industries 57.70% 20.57% 16.78% 4.95% 
Other products 8.38% 18.44% 66.48% 6.70% 
Other services 4.55% 0.00% 24.24% 71.21% 

Source: Authors' calculations based on ECOWAS data. 

 

5.1.1. Effects on prices and trade 

 We note logically, from the beginning of the tariff dismantling process, in 2020, a 

reduction in import prices from the European Union: import prices in agricultural cash crops 

sector, extractive activities, other industries and paper and cardboard; decrease respectively by 

12.59%, 9.11%, 3.49% and 3.01%. Indeed, 63.1% of the cash crops sector, 94.2% of mining 

activities, 41.16% of paper and cardboard products and 57.7% of "other industries" products are 

in category A. From 2025 onwards, the effect of the gradual dismantling of tariffs on products in 

categories B and C will lead to a continuous drop in the price of all products from the European 
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Union. For example, for livestock, hunting, forestry and fishing products, which represent 40.63% 

and 24.38% of category B and C products respectively, prices of these products from the EU fell 

from 1.94% in 2025 to 2.89% in 2035. Throughout the rest of the process, product prices 

continue to move in the same direction as in previous years and in a regular way, in response to 

the shock applied. 

 The beginning of the reduction of customs tariffs in 2020, leading to the evolution of 

import prices from the EU, is reflected in an increase in the quantities imported of the products 

concerned (Table 4).  

 

Table 4: Average evolution of total imports and imports of EU origin  
 

Total Imports Imports of EU Origin  
2020-
2024 

2025-
2029 

2030-
2034 

2035 2020-
2024 

2025-
2029 

2030-
2034 

2035 

Subsistence Agriculture  -0.25 -0.10 0.60 1.58 2.34 27.53 44.43 63.61 
Industrial Agriculture  2.82 2.43 3.25 3.24 57.64 88.84 128.96 135.19 
Livestock, hunting, 
forestry, logging and 
fishing 

0.00 -1.04 -0.80 -0.79 0.73 1.18 2.58 3.04 

Quarrying -0.02 -0.71 -0.92 -1.10 47.56 51.54 -4.91 -5.10 
Food processing -2.10 -2.76 -2.29 -2.21 -1.45 3.94 9.52 11.30 
Tobacco -1.76 -2.91 -2.72 -2.88 0.72 0.01 0.55 0.37 
Cotton and textiles 0.18 -0.28 0.12 0.44 2.98 22.05 37.24 47.93 
Leather 2.15 3.70 6.85 7.43 -2.66 10.89 25.13 27.81 
Wood -0.43 -1.27 -0.93 -0.95 -0.04 32.37 64.35 77.28 
Paper and cardboard 1.16 0.03 0.13 -0.28 6.36 11.10 17.06 17.04 
Petroleum processing 
and coking. 

0.16 -0.60 -1.37 -1.65 0.87 0.47 -1.09 -1.37 

Chemicals 0.55 -0.36 -0.79 -1.15 7.96 9.97 11.96 12.31 
Rubber -0.70 -1.17 -0.91 -0.93 2.02 14.18 24.82 29.26 
Glass and pottery -1.65 1.18 4.60 8.09 -0.54 44.12 79.26 110.78 
Metal industry 0.01 -1.17 -1.96 -2.45 4.43 17.23 26.63 31.82 
Other industries 0.58 -1.11 -1.86 -2.51 12.01 22.29 30.76 34.27 
Other products -0.97 2.95 10.87 17.66 0.52 44.37 101.87 145.98 
Education and training -0.37 -2.58 -2.82 -2.98 -0.37 -2.58 -2.82 -2.98 
Health and social work -0.43 -2.67 -2.86 -2.99 -0.43 -2.67 -2.86 -2.99 
Other services -0.31 -2.83 -3.37 -3.75 -0.31 -2.83 -3.37 -3.75 

Source: authors' calculations based on EPA simulation results. 

 From the tenth year onwards of tariff dismantling, all imports of EU origin increase, with 

the exception of "education and training", "health and social action" and "other services", which 

are excluded from the EPA. Tobacco also resists the trend because 75% of its components are in 
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category D. We also note, from 2030 onwards, a decrease in imports from the European Union of 

"petroleum processing and coking" products. In fact, since the products of extractive activities 

serve as intermediate consumption in the production of "petroleum processing and coking" 

products, a decrease in the price of extractive activities products combined with an increase in 

their imports makes locally produced "petroleum and coking" products more competitive. 

 

5.1.2. Effects on the labour market 

 As soon as tariff dismantling is implemented, the demand for labour decreases in the 

industries from which the category A products are produced. In the second phase of tariff 

dismantling, this decline in labour demand is concentrated in the sectors where category C 

goods are produced. Some of these sectors are even beginning to reduce their demand for 

capital because of a large decline in total production. At the end of the process, the sectors that 

continue to increase their labour demand are accommodation and food services, electricity, gas 

and water, public administration, education and training, and health and social work, all excluded 

from the EPA. The sectors that are highly protected from the EPA are: "food and drink", 

"tobacco", "rubber" and those who use the products of mining activities as inputs. These include 

"petroleum processing and coking", "chemicals" and mining activities. However, these sectors 

substitute labour for capital, which explains the decrease in demand for capital in these sectors. 

In reference to baseline situation, the female labour force was very insignificant in these sectors, 

especially concerning unskilled labour. Women will benefit little from this increase in labour 

demand at the end of the process. 

 Indeed, the implementation of the EPA reduces the demand for labour in female labour 

intensive sectors. These include the other services sectors, livestock, (hunting, forestry, wood) 

and subsistence agriculture sectors, which account for 57.05%, 14.15% and 7.11% of employed 

women respectively. In addition, gender analysis indicates that the sectors most affected by the 

implementation of the EPA reduce the demand for female labour more than for male labour. 

Skilled women are the most affected by this decrease in labour demand with a decrease of -

9.60%, -6.22% and -4.58% respectively in the construction, miscellaneous products and other 

products sectors (Figure 6). 
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Figure 6: Sectoral variation in labour demand by gender and skills (% of change from the baseline) 

 

Source: Simulation results of the implementation of the EPA. 

 

 However, regardless of the skills level, the unemployment rate for women increases 

relatively less than that for men. Nevertheless, unskilled women remain vulnerable compared to 

skilled women. The decline in wages of unskilled workers is relatively greater than the decline in 

wages of skilled workers, regardless of gender. 

 
Figure 7: Evolution of the unemployment rate by gender and skills (% of change from the baseline) 

 
Source: Simulation results of the implementation of the EPA. 
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 Figure 7 is characterized by significant peaks at the beginning of each new trade 

liberalization period, corresponding to the partial or complete elimination of tariffs. These peaks 

correspond to significant increases in unemployment rates for all types of workers. After the rise 

in the unemployment rate at the beginning of the new period of trade liberalization, the labour 

market is beginning to adapt to the economic situation, but this adaptation is being shortened 

by another new phase of liberalization, accompanied by a more significant increase in the rate of 

unemployment. 

 

Figure 8: Changes in the wage rate by gender and skills (% of change from the baseline) 

 
Source: Simulation results of the implementation of the EPA. 

 

 Because of the negative relationship between the unemployment rate and the wage rate, 

Figure 8 shows an opposite trend to that in Figure 7. It is thus marked by significant troughs at 

the beginning of each new period of trade liberalization. These lows reflect a significant decline 

in wage rates for all types of workers. After the fall in the wage rate at the beginning of the 

period of trade liberalization, the labour market is beginning to adapt to the economic situation, 

but this adaptation is being shortened by the new phase of liberalization, accompanied by more 

significant falls in wage rates.  
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5.2. Analysis of the impact of a 10% increase in public investment 

 In this subsection, we simulate a policy to promote women's employment through 

targeted public investment. The scenario thus describes the impact of the increase in public 

investment that can support the effects of trade liberalization on women's employment. The 

public expenditure to be used as a basis for simulating public investment is that included in the 

three-year public investment programmes (PTIP) for the period 2015-2017. We assume that these 

investments grow at a rate of 10%4 in sectors mainly involving women and in any other sectors 

negatively affected, in terms of labour demand, by trade liberalization. These sectors are 

subsistence agriculture, industrial agriculture, livestock, hunting, forestry and fishing, construction 

and other services. 

 Table 5 describes the distribution of female employment by sector and the distribution of 

public investment by sector as applied in the accompanying scenario (INVP). 

 

 
4 We based ourselves on the study by Ba and Sy (2015), which assumed a 10% growth rate in public expenditure for 
the 2015-2017 PTIP over the 2018-2035 period. 
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Table 5: Three-year Public Investment Program 2015-2017 (in millions of CFA francs)  

Sectors 

  
Code 
  

Share of sectoral 
demand for 
female labour per 
total sectoral 
labour demand 
  

Sectoral distribution of 
public investment (IND-
State) 
  

In value 
terms 

In 
percentage 
terms 

Subsistence Agriculture  010 7,92 65134 14,23 
Industrial Agriculture  020 2,24 6137,67 1,34 
Livestock, hunting, forestry, logging 
and fishing 

030-
050 13,18 9478,67 2,07 

Quarrying 060 0,52 1271 0,28 

Food processing 070-
130  0,40 93 0,02 

Tobacco 140 0,01 0 0 
Cotton and textiles 150 2,36 0 0 
Leather 160 0,08 0 0 
Wood 170 0,23 0 0 
Paper and cardboard 180 0,13 0 0 
Petroleum processing and coking. 190 0,13 1083,33 0,24 
Chemicals 200 0,08 0 0 
Rubber 210 0,01 0 0 
Glass and pottery 220 0,04 0 0 
Metal industry 230 0,10 0 0 

Other industries 240-
260 0,37 0 0 

Other products 270 0,10 0 0 
Electricity, gas and water 280 0,74 31780 6,94 
Construction 290 5,72 22385,67 4,89 
Accommodation and catering 320 1,10 4739,33 1,04 
Public administration 380 3,20 106853 23,34 
Education and training 390 5,02 54073 11,81 
Health and social work 400 0,99 28604,33 6,25 
Other services 410 55,33 126200,3 27,56 

Source: Authors, based on data from the SAM and 2015-2017 PTIP. 

 

5.2.1. Effects on labour demand 

 Table 6 shows the positive evolution of labour demand according to gender and skill 

level, driven by the targeted 10% increase in public investment. The three-year public investment 

programme encourages an increase in labour demand in sectors most vulnerable to trade 

liberalization, including subsistence agriculture, industrial agriculture, livestock, hunting, forestry 

and fishing, construction and other services. In fact an increase in public investment, which leads 
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to an increase in domestic demand, results in an increase in local production. Since production is 

a Leontief function, the increase in production is reflected in a proportional increase in value 

added. As this is a CES function between composite labour and composite capital, the increase 

in value added is reflected in an increase in the composite demand for labour and therefore in 

the demand for sectoral labour (Table 6). However, in these sectors the demand for capital has 

declined. In the "agricultural" sector, for example, it fell from -0.21% in 2020 to -2.03% in 2024. 

 

Table 6: Change in sectoral demand for women's labour (in percentage terms) resulting from 
public investment policies  

  

Change in sectoral demand for skilled female 
labour 

Change in sectoral demand for unskilled female 
labour 

Years  2020 2024 2029 2034 2035  2020 2024 2029 2034 2035 

SubsistenceA
griculture  

INVP 0,25 1,07  2,42  4,54  4,62   0,26  0,96  2,19  4,07  4,17 

EPA 0,15 
 

0,12 
 

-0,23 
 

-0,21 
 

-0,54 
 

 0,17 
 

0,15 
 

-0,12 
 

-0,14 
 

-0,42 
 

Industrial 
Agriculture 

INVP -0,53  -0,22  0,27  1,12  1,33    -0,52  -0,33  0,05  0,66  0,89  

EPA -0,54 
 

-0,55 
 

-0,62 
 

-0,58 -0,52 
 

 -0,51 
 

-0,53 
 

-0,51 
 

-0,51 
 

-0,39 
 

Livestock, 
hunting, 
forestry and 
fishing 

INVP 0,03  0,24  0,37  0,77  0,66   0,03  0,13  0,15  0,31  0,23  

EPA 0,00 
 

0,03 
 

-0,20 
 

-0,18 
 

-0,34 
 

 0,03 
 

0,05 
 

-0,09 
 

-0,11 
 

-0,22 
 

Construction INVP -0,56  0,21  -2,82  -3,81  -5,77   -0,55  0,10  -3,03  -4,24  -6,17  

EPA -0,58 
 

-0,42 
 

-4,70 
 

-7,50 
 

-9,86 
 

 
 

-0,56 -0,40 
 

-4,60 
 

-7,44 
 

-9,74 
 

Education 
and Training 

INVP -0,43  -0,10  0,52  1,74  1,66   -0,42 
 

-0,21 
 

0,30 
 

1,28 
 

1,22 
 

EPA -0,46 
 

-0,36 
 

-0,09 
 

0,90 
 

0,87 
 

 -0,43 
 

-0,33 
 

0,02 
 

0,98 
 

0,99 
 

Other 
services 

INVP -0,28 
 

0,15 
 

0,62 
 

1,81 
 

1,70 
 

 -0,27 
 

0,04 
 

0,40 
 

1,35 
 

1,27 
 

EPA -0,33 
 

-0,27 
 

-0,52 
 

-0,08 
 

-0,31 
 

 -0,30 
 

-0,25 
 

-0,41 
 

-0,01 
 

-0,18 
 

Source: Authors, based on simulation results. 
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5.2.2. Effects on the unemployment rate 

 Figure 9 below shows the comparative and opposite evolution of the unemployment rate 

according to gender and skill level between the implementation of the EPA without any 

government intervention and this trade liberalization situation supported by a targeted increase 

in public investment. 

 

Figure 9: Compared evolution of the unemployment rate resulting from EPAs and public investment 
by gender and skill level (% of change from the baseline) 

 
Source: Simulation results from the implementation of public investment. 
Notes: 
FQ_INVP: change in the unemployment rate of skilled women as a result of public investment 
policies. 
FNQ_INVP: change in the unemployment rate of unskilled women as a result of public investment 
policies. 
HQ_INVP: change in the unemployment rate of skilled men as a result of public investment policies 
HNQ_INVP: change in the unemployment rate of unskilled men as result of public investment 
policies 
FQ_EPA: change in the unemployment rate of skilled women as a result of the implementation of 
the EPA. 
FNQ_EPA: change in unemployment rate of unskilled women as a result of the implementation of 
the EPA. 
HQ_ EPA: change in the unemployment rate of skilled men as a result of the implementation of the 
EPA 
HNQ_ EPA: change in unemployment rate of unskilled men as a result of the implementation of the 
EPA 
 

 As noted earlier, the implementation of the EPA leads to a gradual increase in the 

unemployment rate according to gender and skills level. On the other hand, public investment 
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ease this trend, with an increasing reduction in the unemployment rate according to gender and 

skills level. 

 Overall, the unemployment rate increases by an average of 1.91% in the event of trade 

liberalization as part of the implementation of the EPA. With the shock of public investments, the 

unemployment rate falls by 0.52% on average over this period of tariff dismantling. Although this 

downward trend is observed for all different types of workers, it is noted that variations in the 

unemployment rate differ according to gender and skill level. Thus, in contrast to the scenario of 

the implementation of EPA, where the female unemployment rate increases by 1.72%, with the 

implementation of the three-year public investment programme, the female unemployment rate 

decreases by more than 0.57%. On the other hand, for men, it varies by 2.09% with the EPA 

without an increase in public investment, compared to -0.46% with the application of the three-

year public investment programme.  

 Concerning the skill level, the decline in the unemployment rate is more pronounced 

among unskilled workers, being -0.57% for unskilled men compared to -0.75% for unskilled 

women. On the other hand, this decrease is -0.39% for skilled women compared to -0.35% for 

skilled men. 

In accordance with the wage curve introduced into the model, the decrease in the 

unemployment rate leads to an increase in the wage rate for all types of workers. As with the 

unemployment rate, there is only a slight wage disparity according to gender and skill level. 

Indeed, the increase in the wage rate is 0.56% for men compared to 0.55% for women. On the 

other hand, concerning skills, the wage rate of unskilled men (0.55%) increases less than that of 

the skilled (0.57%), which is also the case for the wage rate of unskilled women (0.53%) compared 

to that of those skilled (0.57%). 
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VI. Conclusions and policy implications 

 The general objective of this study was to analyse, in a context of trade liberalization 

represented by the implementation of the EPA, the role of public investment in the employment 

of Senegalese women. The methodological approach used as an analytical tool is based on CGE 

modelling. In our model, we assumed that the use of public investments contributing to the 

promotion of women's employment lies in the application of the three-year public investment 

programme (PTIP) for the period 2015-2017 drawn up by the government as part of the Plan for 

an Emerging Senegal. 

 Firstly we assessed the effects of trade liberalization without a public investment policy. 

Secondly, a 10% increase in public investment at the beginning of trade liberalization process 

and as part of the implementation of the EPA was analysed over a period of 15 years, in line with 

the timing of the tariff dismantling process. The latter leads to a decrease in the demand for 

labour in sectors in which women are more active. In addition, a gender analysis reveals that the 

sectors most affected by the implementation of the EPA reduce the demand for female labour 

(especially skilled women) more than the demand for male labour. However, unemployment for 

women is increasing at a relatively lower rate than that for men and the decline in women's 

wages is also relatively lower than that for men.  

 In the light of the simulations carried out in this study, several lessons can be derived from 

the contribution that public investment can make to women's employment. Indeed, government 

intervention through public investment seems to be appropriate. A 10% increase in public 

investment from the PTIP in the sectors most affected by the implementation of the EPA 

encourages them to increase their demand for labour, thus causing a decrease in the 

unemployment rate for women and an increase in their wage rate. 

 The results obtained from these simulations present to decision-makers a relevant support 

policy that will enable them to control the negative effects of trade liberalization, relating to the 

implementation of the EPA on women's employment and on the entire Senegalese economy. 
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