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1 Introduction

Trade liberalization has the potential to boost economic performance in the domestic mar-

ket through increased competition. In the new trade theory, increased competition in the

domestic market as a result of trade liberalization can lead to a reduction of market power,

thereby forcing firms to expand outputs while decreasing their marginal cost (Helpman and

Krugman, 1985). Melitz (2003) deduced that trade openness can trigger within-industry

resource reallocation whereby the least productive firms will exit the market.

Many developing countries, including Ghana, implemented massive liberalization poli-

cies in the late 1980s and 1990s under the Structural Adjustment Programme. Whether

the potential of trade openness to increase competition and decrease market power has

actually occurred is an interesting and important empirical question. Previous studies

analyzing the aftermath of trade reforms in developing countries have focused almost ex-

clusively on the impact of trade on firm productivity (see Pavcnik (2002) on Chile; Amiti

and Konings (2007) on Indonesia; Topalova and Khandelwal (2011) on India). Besides the

emphasis on firm productivity, a common feature is a focus on Asian and Latin American

countries, with the exception of Harrison (1994), leaving one to wonder whether or not

similar results apply to other developing regions as well.

Trade openness can shape the dynamics of the labor market. For this reason, a joint

analysis of the welfare effects of trade openness on product and labor market ought to be

conducted empirically to access gains from trade. Assuming product and labor markets

are in perfect competition, prices would be equal to marginal costs. However, perfect

competition is not the norm and market distortions are prevalent. Reducing a firm’s

market power is a necessary condition to enhance resource re-allocation, which is the

ultimate objective of trade liberalization policies. With evidence of misallocation in Africa

and other developing regions, it is vital to study the relationship between trade openness

and firm-level market power.1

Motivated by the above considerations, this article assesses the impact of trade open-

ness on product and labor markets in Ghana. The general research question of the article

is to ascertain whether trade openness has exerted downward pressure on firm-level market

power. In particular, does the magnitude of impact differ for product and labor markets?

What were the dynamics of market power during the reform period? The article is re-

lated to two strands of economic literature. First, the article adopts two recent approaches

(De Loecker and Warzynski, 2012; Dobbelaere and Mairesse, 2013; De Loecker et al., 2016)

that rely on Hall (1986, 1988) relation between marginal cost and price to derive market

power and market distortions. The underlying theoretical framework permits to measure

market power at the firm level.2

Second, several articles have analyzed the effect of trade openness on the labor market

in developing countries usually through the impact on employment levels and wages (see

Winters et al. (2004) for a survey). Majority of the evidence shows a rise in wage inequality

in favor of high-skill workers (Goldberg and Pavcnik, 2007). This article offers new insights
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on firm behavior towards their workers in the aftermath of trade liberalization through

their degree of monopsony power. This uncovers new findings on the welfare implications

of trade policy.

The main results of this article document a reduction in price-cost margin on the

product market, along with a concurrent increase in firm-level monopsony power by small

and medium firms through a decrease of real wages paid to their workers. While the

reduction in markups as a result of trade liberalization is consistent with trade theory, the

increase in monopsony power is a more surprising result. These contrasting effects can

potentially erode pro-competitive gains from trade liberalization.

The lack of a formal theory for explaining why smaller firms are more likely to exercise

monopsony power than larger ones constitute a shortcoming of this article. One poten-

tial explanation can be attributed to smaller firms compressing wages as a cost-saving

strategy in response to decreasing profits. Such a strategy is facilitated by labor market

conditions such as lack of alternative job opportunities, high search cost, and job insecu-

rity (Verner, 1999). Most importantly, the majority of workers at large firms belong to

a union, while only a fraction of workers at medium and small firms (28 percent and 5

percent respectively) are union members. This suggests that workers at large firms are

able to participate in wage bargaining thereby limiting large firms monopsony power while

workers are smaller firms do not have such protection. Blunch and Verner (2004) provides

evidence of asymmetries union wage premium in Ghana.

The remainder of the article is organized as follows. Section 2 discusses trade policy

in Ghana from the independence era to the introduction of liberalization policies in the

1990s. The section also discusses the sources of data used for the analysis. Section 3

presents the theoretical framework underlying the definition and derivation of the main

variables of market power and market imperfection parameters. Section 4 presents the first

part of the empirical results, which consist of trend and dynamics in pre- and post-WTO

markups and market imperfections parameters. Section 5 addresses the main research

question by analyzing the impact of trade openness on market power through a quasi-

natural experiment as well as a number of robustness checks. Section 6 summarizes the

conclusions and draws some policy implications.

2 Institutional Background and Data

Trade liberalization policies across countries have the common goal of reducing protection-

ism and increasing welfare gains associated with international trade. However, the eco-

nomic conditions and circumstances preceding liberalizations can be very different across

countries. Hence, an appropriate methodology must isolate conditions that can lead to

endogeneity and anticipation of trade policy in order to evaluate the welfare implications

of trade policies (Goldberg and Pavcnik, 2016). This section briefly discusses Ghana’s

trade policies that motivate the choice of the methodological approach in Section 5.
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2.1 Trade Policy and Liberalization in Ghana

Prior to independence, Ghana was a member of the sterling area with virtually no re-

strictions on trade with the exception of imports of nondurable goods from nonmember

countries of the sterling zone. On the attainment of independence in March 1957, Ghana

became a member of the General Agreement on Trade and Tariffs (GATT) in October

1957. However, implementation of import substitution industrialization policies in the

late 1950s changed the country’s economic outlook and trade policy.3

The first government of the newly independent Ghana, prioritized industrialization as

a means to achieving rapid development.4 Worried by insufficient private sector savings

to spur enterprise formation and job creation, the government embarked on establishing

state enterprises and undertook massive infrastructure development projects, which were

financed by public borrowing (Steel, 1972). This led to an increase in capital and current

expenditure by 42 percent and a budget deficit by 23 percent in 1961. Imports of goods

and services increased from $106 million in 1958 to $400 million in 1961, leading to a two-

fold increase in current account deficit (Steel, 1972). Initially, these expenditures were

financed by foreign reserves. However, with depletion of the reserves, the government

responded to the current account crisis by increasing tariffs and imposing import licenses

(Steel, 1972).

The increase in tariffs and the imposed import license further aggravated the problems,

setting the country on the road to a recession and economic crisis. The economic crisis

escalated into political unrest, which led to the first government being overthrown by

the military in 1966. Nonetheless, successive governments maintained high tariffs, import

quotas, and exchange rate controls as their solution to the foreign exchange crisis and

decreasing government revenues.5 The fall in commodity prices (especially of cocoa) and

the oil shocks during the 1970s exacerbated the economic crisis, which triggered a series

of coup d’etat and political instability from 1970 to 1981.6

A turning point occurred in 1983 when the then government changed policy direction

in response to the economic crisis. The government initiated the Economic Recovery

Programme (ERP) and the Structural Adjustments Programme (SAP) under the guidance

of the International Monetary Fund (IMF) and World Bank. The first phase of the reforms

implemented under ERP focused on management of the macroeconomic environment,

institutional reforms, and privatization of state enterprises.

Trade openness took a major turn between 1987 and 1990 during the second phase

of the SAP. Non-tariff barriers such as import quotas and licenses, as well as exchange

rate controls, were the first to be abolished. Between 1988 and 1990, tariffs structures

were simplified but tariff rates not reduced significantly. For example, while tariffs on

luxury goods were reduced in 1988, they were replaced by super sales tax ranging from

50 percent to 500 percent in 1990 (Laryea and Akuoni, 2012). Similarly, fruit – such as

bananas, pineapples, and guavas – were taxed by 500 percent, while some vegetables were

taxed at 100 percent.
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The government’s reluctance to drastically reduce tariffs could be explained by the

fact that a significant portion of government revenue originated from tariffs. However, two

uncorrelated events occurring in 1991 led to a complete overhaul of the tariffs structure

and significant reductions in tariffs. On the one hand, conditionality of the SAP enabled

World Bank and IMF to enforce tariff reductions.7 On the other hand, the launching of

the Economic Community of West African States (ECOWAS) trade liberalization scheme

in 1991 also forced Ghana to embark on tariff reductions.

Although Ghana had been a member of GATT since 1957, it took the conditionalities

imposed by the SAP and ECOWAS free trade scheme in 1991 to compel the government

to significantly reduce tariffs. Figure 1 shows the trend in simple average tariffs for three-

digit ISIC sectors between 1991 and 2001.8 With the exception of beverages, all other

three-digit sectors saw a reduction in tariff levels between 1991 and 1993. In 1993, the

maximum applied tariff rate was approximately 25 percent. However, a fall in government

revenue prompted an upward revision of tariff rates.
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Figure 1: Trend in Sector Level Average Output Tariff Rates

Source: Author’s analysis based on data from Centre d’Estudes Prospectives et d’Informations Inter-
nationales (CEPII).
Note: Tariffs data is based on revision 2 of the International Standard Industrial Classification (ISIC)
3-digit industry level. Reference line indicates a year after the formation of World Trade Organization
(WTO).

After the SAP and ECOWAS enforced tariff reductions in 1991, the next major change

occurred with the founding of the World Trade Organisation (WTO) in 1995. The intro-
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duction of bound tariffs by the WTO meant that the Ghanaian government could not

raise applied tariffs above the established ceiling. Hence, even though the government did

adjust tariffs slightly upwards – as it can be seen in fig. 1 – tariff rates generally stayed

below the 1991 levels on average for the remainder of the period under consideration.

Most importantly, the introduction of bound tariffs meant that whichever adjustments

the government made, tariff rates could not exceed the upper limit. WTO accession, there-

fore, reduced uncertainty about Ghana’s trade policy and strengthened the commitment

of Ghana toward trade liberalization. Handley (2014) presents a model and empirical

evidence showing that the binding tariffs commitment introduced by the WTO reduced

trade policy uncertainty. This can be observed in fig. 1, where there were fewer variations

in tariff rates after 1996 compared with the pre-WTO period and tariff rates appear to

converge to similar levels across sectors. Additionally, tariffs rate in the post-WTO era

generally stayed below 25 percent demonstrating the effect of the bound tariffs absent

from the pre-WTO era of trade liberalizations. Therefore, the two phases of Ghana’s

trade liberalization policy – tariff reductions and restructuring enforced under the SAP,

followed by the WTO entry that reduced trade policy uncertainty – will be taking into

account in evaluating the impact of trade policy on market power in Section 5.

2.2 Data

As part of the SAP, the World Bank launched the Regional Project on Enterprise Devel-

opment (RPED) with the aim of collecting manufacturing firm-level survey data in many

African countries, including Ghana. The dataset was jointly collected by the Centre for the

Study of African Economies (CSAE) at the University of Oxford, the University of Ghana,

and the Ghana Statistical Service between 1992 and 2003. The first survey involved an

original sample of 200 firms randomly drawn from the 1987 Ghana manufacturing census.

The sampled firms were broadly representative of the entire national economy across size

distribution and the four major industries: food processing, textiles and garments, wood

and furniture, and metals and machinery.

To maintain the representative nature of the sample, new firms were resampled from

the census database to enter the survey in subsequent waves in order to make up for firms

that dropped out of the survey. The final dataset used in this article is an unbalanced

panel, containing 262 individual firms with 1,955 total observations. The primary dataset

contains information on output and inputs necessary to estimate production function, as

well as other firm-level characteristics. In addition to the primary dataset, Söderbom and

Teal (2004) computed physical capital from the investment flows information and firm-

specific output and input prices, which were used to deflate monetary values. Both the

primary data, the derived physical capital, and firm-specific prices data were made freely

available by CSAE at the University of Oxford.

The long time span of the dataset, which includes the two episodes of trade liberaliza-

tion (1991 and 1995), represents an advantage for this study. On the other hand, a common
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drawback of all firm survey data arises from the exit of firms from the sample. Exit of a

firm does not necessarily mean that the firm has truly disappeared from the economy. To

mitigate this issue, the article corrects for selection bias in the estimation of the production

function. Notwithstanding this limitation, the dataset is well suited to the present study

and has been extensively used to investigate issues affecting African manufacturing firms,

such as size distribution and productivity (Söderbom and Teal (2004), Van Biesebroeck

(2005b)) and trade policy (Van Biesebroeck (2005a), Bigsten et al. (2004)), among others.

The tariffs data were compiled and provided by the Centre d’Éstudes Prospectives et

d’Informations Internationales. The tariffs data consist of the applied bilateral three-digit

sector-level tariff rates between Ghana and its trading partners. Ghana’s export of man-

ufacturing goods is concentrated in a few countries; hence, tariffs weighted by sector-level

bilateral trade share is very similar to simple average tariffs. Because of the similarities

between the simple average tariffs and trade-weighted average tariffs, using either of the

two produces similar results in the estimation of the main econometric specification.9

3 Theoretical framework

The key point of the analysis in this article is to evaluate the effect of trade openness on

competition. In an institutional environment as described in 2.1, market imperfections

and distortions are prevalent and expected. On the other hand, trade liberalization has

the potential to increase competition and improve the allocative efficiency of the economy.

Indeed, the theoretical model of Melitz (2003) predicts that trade induces competition

by raising the minimum productivity survival threshold; consequently, the resources of

exiting firms will be reallocated towards more productive firms.

Whether trade liberalization does induce competition becomes an empirical question

that needs to be investigated. Previous empirical studies of developing economies have

focused on Latin American and Asian countries (Pavcnik, 2002; Amiti and Konings, 2007;

Topalova and Khandelwal, 2011) with the exception of Harrison (1994) which studies Cote

d’Ivoire. While trade and productivity linkages have dominated the existing literature

on evaluation of the effect of trade openness, this article takes a different approach by

analysing firms’ price-cost margins. Other articles preceding the present work include;

Brandt et al. (2017) on China, De Loecker et al. (2014) on Belgium and De Loecker et al.

(2016) on India.

In view of the above, this section provides a detailed description of the computation

of markups and market imperfections parameters using firm-level production data. The

theoretical framework follows the work of De Loecker and Warzynski (2012), which is an

extension of the seminal work of Hall (1988) on price-cost margins.

3.1 Markups

Firm i produces output Q at time t according to the following production function:
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Qit = Fit(Lit,Mit,Kit, ωit), (1)

where Lit, Mit, and Kit represent a vectors of labor, intermediate materials, and capital

inputs respectively; while ωit is a firm-specific productivity term. Labor and materials

are assumed to be variable inputs that the firm can adjust freely while capital is a dy-

namic input that faces adjustments costs. Two fundamental assumptions are imposed on

equation (A.1). First, the production function F (·) is assumed to be continuous and twice

differentiable with respect to its variable inputs. This implies that the variable inputs can

collected into one vector, V = {L,M}, without loss of generality.

Second, producers active in the market are assumed to be cost minimizers. This cost-

minimization assumption implies that firms will use any of their variable input to minimize

cost. Hence, the associated Lagrangian function is given by

L(Vit,Kit, λit) =
V∑
v=1

P vitV
v
it + ritKit + λit(Qit − F (·)),

where P vit and rit represent the prices of variable inputs and capital respectively. The

first-order condition for any variable input is given by

∂Lit
∂V v

it

= P vit − λit
∂Q(·)
∂V v

it

= 0, (2)

whereby λit represents the marginal cost of production at a given level of output, since
∂Lit
∂Qit

= λit. Rearranging terms in equation (2) and multiplying both sides by Vit
Qit

, yields

∂Qit(·)

∂V v
it

V v
it

Qit
=

1

λit

P vitV
v
it

Qit
. (3)

The left-hand side of equation (3) represents the elasticity of output with respect to

variable input, thus, θv =
∂Qit(·)
∂V v

it

Vit
Qit

. Therefore, optimal input demand is achieved when

the output elasticity of a variable input is set equal to the right-hand side of equation (3).

By defining the markup µit to be the ratio of price to marginal cost, i.e., µit = Pit
λit

;

equation (3) can be rearranged to give the following an expression for markup:

µit = θvit

(
PitQit
P vitV

v
it

)
=
θvit
αvit

, (4)

where θvit is the output elasticity of any variable input and αvit is the share of total revenue

corresponding to the expenditure of variable input v. The expression in equation (4) can

be expressed explicitly in terms of each variable input – materials or labor – as

µmit =
θmit
αmit

µlit =
θlit
αlit

.
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3.2 Market Imperfections

The basic intuition behind the derivation of markups in equation (4) is that a competitive

firm will increase its use of a variable input until its revenue share equals the output

elasticity. The first working assumption in the derivation of market imperfections is that

if a firm does not increase its variable input use until equality holds but rather increases

its output price, such behaviour signals that the firm holds market power in the output

market.

Notice that the first-order-condition for cost minimization in equation (3) can be rewrit-

ten as

θvit = µit
P vitV

v
it

PitQit
= µit(α

v
it). (5)

In a fully competitive environment where firms act as price takers in both input and output

markets, the ratio of price to marginal cost would be unity, i.e., µit = Pit
λit

= 1. In that

case, the first-order-condition would be θvit = (αvit).

Secondly, if factor markets were equally competitive, the choice of variable input from

the set V = {L,M} should not matter, as the derived markups from materials and labor

would coincide: µmit = µlit. However, if different conditions exist in the materials and labor

markets, firms are likely to behave differently in the two markets, leading to a scenario

where µmit 6= µlit. Dobbelaere and Mairesse (2013) defined a joint parameter of market

imperfection ψ as

ψit =
θmit
αmit
− θlit
αlit

. (6)

Hence, inequality for the joint parameter of market imperfection (ψit 6= 0) is due to

imperfections in the labor market settings.

Dobbelaere and Mairesse (2013) based on Hall (1988), showed that the labor market

setting (LMS) is categorized into three regimes: perfect competition (PR), efficient bar-

gaining (EB), and monopsony (MO). Although the definitions of Dobbelaere and Mairesse

(2013) were based at industry-level, Nesta and Schiavo (2017) were first to show the adapt-

ability of the methodology at firm level. The labor market setting (LMS) is formally

characterized by

θlit =


µlitα

l
it if LMS = EB

µlitα
l
it − µlitκit[1− αlit − αmit ] if LMS = PR

µlitα
l
it

(
1 + 1

(εlw)it

)
if LMS = MO

where κit = ϕit

1−ϕit
, represents the relative extent of rent sharing, with ϕ ∈ [0, 1] being

the absolute extent of rent sharing, that results from the efficient bargaining solution and

(εlw)it represents the wage elasticity of labor supply.10

In an efficient bargaining setting, firms and risk-neutral workers would bargain over

wages and employment level. This will lead to an efficient bargaining Nash equilibrium,

which is characterized by rent sharing between firms and workers. In this scenario, Dobbe-
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laere and Mairesse (2013) predicted that competition among employers will result in a

single market wage, whereby a small cut in wage by an employer will result in immediate

resignation of all workers.

On the other hand, factors such as the lack of perfect information on alternative job

opportunities, or search and moving costs can give firms significant market power over

their workers. Such market conditions can readily give rise to the situation where a firm

can become a monopsony, which we discuss below.

A monopsonist firm has a labor supply curve Lit(wit), that is increasing with wage

level wit. Short-run profit maximization, taking the labor supply curve as given, can be

expressed as

max
Lit,Mit

π(wit, Lit,Mit) = Rit(Lit,Mit)− wit(Lit)Lit − pmitMit

where Rit = PitQit represents total revenues.11 Maximization with respect to materials

yields expression (5) with the the superscript v replaced by m. Maximization with respect

to labor yields the first-order condition

wit = γit(R
L
it), (7)

where RLit represents the marginal revenue of labor, γit = (εLw)it
1+(εLw)it

measures the degree of

monopsony power, and (εLw)it ∈ <+ is the wage elasticity of labor supply.

From the first-order condition in equation (7), the degree of monopsony power is the

key variable needed to empirically evaluate whether a firm holds market power in the labor

market. To derive the degree of monopsony power empirically, notice that equation (7)

can be expressed in terms of elasticity of output with respect to labor as

θlit =
µmitα

l
it

γit
,

from which it follows that the degree of monopsony power can be measured directly from

the production data as

γit =
αlit
αmit

θmit
θlit
.

Accordingly, the joint parameter of market imperfection can have three cases depending

on the labor market setting. That is,

ψit


> 0 if LMS = EB,

= 0 if LMS = PR,

< 0 if LMS = MO.

The main elements needed to compute markups, the joint parameter of market imper-

fection, and degree of monopsony power are αv, and θv of the production inputs. While
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information on inputs expenditure shares is readily computed from firm-level production

data, the production function needs to be estimated in order to recover output elasticities.

3.3 Estimation method

To obtain θvit = {θmit , θlit}, rewrite equation (A.1) in terms of logarithms and allow for

log-additive measurement error and/or unanticipated shocks as

qit = fit(xit;β) + ωit + εit, (8)

where qit is the production level for firm i at time t, xit is a vector of inputs, specifically,

of labor, materials, and capital; β is the vector of production function coefficients to be

estimated; ωit is firm-specific productivity; and εit is an idiosyncratic error term.

Ignoring input price differences in the production function estimation can lead to biased

estimates of the output elasticities. Taking advantage of firm-specific input and output

prices, this article adopts a recent approach developed by De Loecker et al. (2016) to

estimate the production function. Equation (A.2) becomes:

qit = fit(x̃it;β) +B(wit, x̃it,β) + ωit + εit (9)

where x̃it denotes the vector deflated (log) inputs and wit is a vector of firm-specific

prices. To control for input price variation, the following observables were used: firm-

specific prices, market share, location, and export status. The input price vector becomes

B(wit, x̃it,β) = B((pit,msit, Gi, EXPit)× x̃cit;β, δ),

where x̃cit = {1, x̃it}; and δ is an additional parameter to be estimated together with the

production function parameters β. Next, the selection bias in equation 9 is corrected

for by defining a productivity threshold the guides the selection mechanism. A translog

specification of the production function is estimated separately for each two-digit sector

level:

qit = fit(x̃it;β) = βllit + βkkit + βmmit + βlll
2
it + βkkk

2
it + βmmm

2
it

+βlklitkit + βmkmitkit + βlmlitmit + βlkmlitkitmit + ωit + εit.

Once the coefficients β̂ = (β̂l, β̂k, β̂m, β̂ll, β̂kk, β̂mm, β̂lk, β̂mk, β̂lm, β̂lkm) are obtained, then

output elasticities can be computed as: θ̂mit = β̂m + 2β̂mmmit + β̂lmlit + β̂mkkit + β̂lmklitkit,

for materials and θ̂lit = β̂l + 2β̂lllit + β̂lmmit + β̂lkkit + β̂lmkmitkit for labor.

A detailed description of the procedure to estimate the production functions and de-

rived output elasticities is reported in the supplementary appendix. Once the production

function has been estimated and the output elasticities recovered, the variables markups,

the joint parameter of market imperfections, and the degree of monopsony power can then
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be computed following the above procedures.

4 Pre- and Post-WTO Markups and Market Imperfections

Table 1 reports average markups computed on materials and labor, as well as the joint

parameter of market imperfection. To provide more insights into the trends in markups

and trade openness, the sample period into pre-WTO (from 1991 to 1994) and post-WTO

(from 1995 to 2002). Two patterns emerge from table 1, one of which will form the core

of the empirical analysis in section 5.

First, with the exception of the wood sector, markups computed on labor appear to be

high compared to that of materials across almost all sectors. This does not differ between

the pre-WTO period and post-WTO period. For instance, across all sectors, the average

µ̂mit values for pre-WTO and post-WTO periods are 1.63 and 1.55 respectively, while the

average values of µ̂lit are 2.57 and 2.60, respectively.

Secondly, average µ̂mit values during pre-WTO period are higher than average µ̂mit values

post-WTO for all sectors except the wood sector. This seems to suggest that markups

on materials tend to decrease in the Post-WTO period. On the other hand, average µ̂lit
increased in the post-WTO period with respect to the pre-WTO period for all sectors.

While higher average markups on labor, compared to materials, may not entirely be

surprising, the changing dynamics before and after trade openness is the most important

pattern exhibited in table 1.

To shed further light on the composition of the market according to the joint parameter

of market imperfection, consideration of three possible regimes, based on whether ψ T 0,

provides the starting point. To classify firms according to regimes, a 90% confidence

interval was computed for each firm-level measure of µmit and µlit:

µvit < µ̂vit ± z × σµv,it

where v = M or L, z = 1.64 and σµv,it is given by

σ2µv,it = (αvit)
−2 ·

∑
w

w2
it · (σv)2 + 2 ·

∑
v,z,v 6=z

vit · zit · covv,z

 ,
where w = {1, l, k, lk} and v, z = {m, lm,mk, lmk} if v = L; while w = {1,m, k,mk}
and v, z = {l, lm, lk, lmk} if v = M . Note that lowercase letters indicate logarithmically

transformed versions of the input variables. Hence the classifications of the regimes is as

follows: perfect competition (PR) is obtained when confidence intervals for µmit and µlit
overlap, so µmit = µlit ⇒ ψ = 0; efficient bargaining (EB) occurs when the lower bound of

µmit exceeds the upper of µlit, so µmit > µlit ⇒ ψ > 0; monopsony (MO) occurs when the

lower bound for µlit exceeds the upper bound of µmit , thus µmit < µlit ⇒ ψ < 0.

Table 2 presents average market imperfections parameters for each sector in each
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Table 1: Average Markups and Market Imperfections, By Sector

ISIC Pre-WTO Post-WTO

Rev. 2 Sector µ̂mit µ̂lit ψ̂it µ̂mit µ̂lit ψ̂it

31 Food 1.36 3.43 -2.13 1.26 3.79 -2.36
32 Textiles 1.55 2.36 -0.78 1.40 2.47 -1.04
33 Wood 1.88 1.89 0.24 1.91 1.89 0.13
38 Metals 1.72 2.59 -0.99 1.54 2.65 -1.18

All sectors 1.63 2.57 -0.91 1.55 2.60 -0.95

Source: Author’s analysis based on data from the World Bank Regional Project on Enterprise De-
velopment (RPED) and Ghana Manufacturing Survey (GMES) from 1992 to 2003.The surveys were
conducted by the Centre for the Study of African Economies (CSAE) at the University of Oxford,
University of Ghana, and Ghana Statistical Service.
Note: Table reports average markups computed on materials and labor; as well as the joint parameter
of product/labor market imperfection. The sample is divided into two periods: Pre-WTO (1991 - 1994)
and Post-WTO (1995 - 2002).

regime. The observations are distributed as follows: 36.50 percent in perfect competition,

3.81 percent in efficient bargaining, and 59.69 percent in a monopsony. The distribution

of firms across the regimes varies over time. Based on relative frequencies, 76.49 percent

of firms who were in perfect competition regime in the previous year are likely to remain

so in the current year. Likewise, 31.03 percent of firms in the efficient bargaining regime

in the previous year are likely to remain in the same regime in the current year. Finally,

84.47 percent of firms in the monopsony regime in the previous year remain in the same

regime in the current year. Based on these figures, one can deduce that the Ghanaian

manufacturing sector is characterized by a majority of firms exercising monopsony power,

along with a few cases where workers can engage in efficient bargaining with employers

over wages.

Table 2: Average Markups and Market Imperfections Based on Regimes, By Sector

PANEL A: PANEL B: PANEL C:
Perfect Competition Efficient Bargaining Monopsony

µ̂mit µ̂lit µ̂mit µ̂lit ψ̂it µ̂mit µ̂lit ψ̂it γ̂it

31 Food 1.60 1.69 2.64 0.70 1.95 1.18 4.66 -3.54 0.29
32 Textiles 1.54 1.53 1.83 1.28 1.06 1.40 4.33 -3.10 0.35
33 Wood 2.02 1.79 3.86 2.48 2.81 1.54 4.46 -3.14 0.35
38 Metals 1.69 1.40 2.47 0.79 1.73 1.53 4.27 -2.95 0.36

All Sectors 1.71 1.60 2.70 1.31 1.88 1.41 4.43 -3.18 0.34

Source: Author’s analysis based on data from the World Bank Regional Project on Enterprise De-
velopment (RPED) and Ghana Manufacturing Survey (GMES) from 1992 to 2003.The surveys were
conducted by the Centre for the Study of African Economies (CSAE) at the University of Oxford,
University of Ghana, and Ghana Statistical Service.
Note: Table reports market imperfection parameters divided into panels. Observations are distributed
between regimes as follows: Perfect Competition (PR) 36.50%, Efficient Bargaining (EB) 3.81%, and
Monopsony (MO) 59.69%.

Although table 1 offered a snapshot comparison on markups between Pre-WTO and
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Post-WTO periods, it stopped short of describing the dynamics in details. Figures 2 and

3 fill this gap by presenting trends in markups to shed more light on yearly variation.

In panel (a) of fig. 2, three sectors showed an immediate drop in markup level between

1992 and 1993, while the metal sector extended its drop to 1994. The food sector had

the lowest level of markup on materials during the study period; despite some increases in

the early years, the markup level began to drop noticeably from 1998. Average markups

for the food sector decreased by 28 percent from 1992 to 2002. The textile sector markup

dropped significantly by 26 percent from 1992 to 1995. Although there was a slight

increase afterward, the yearly variations did not reach pre-reform levels. Over the whole

study period, the average markup for the textile sector shrank by 25 percent.

The wood and metal sectors exhibited some volatility in yearly variations of markup

levels. The metal sector variations can be divided into two phases: 1992-1996 and 1997-

2002. After dropping significantly in the first period (despite a slight increase in 1994)

average markups started an upward trend with some volatility. Notice that there was a

decrease of 22 percent between 1992 and 1996, while the sector recorded a decrease of

15 percent over the whole study period. The wood sector was the most volatile; after

dropping sharply by 23 percent between 1992 and 1994, the average markup started to

increase, with the final figure almost reaching the initial levels.
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Figure 2: Trend in Markups Level, By Sector

Source: Author’s analysis based on data from the World Bank Regional Project on Enterprise De-
velopment (RPED) and Ghana Manufacturing Survey (GMES) from 1992 to 2003.The surveys were
conducted by the Centre for the Study of African Economies (CSAE) at the University of Oxford,
University of Ghana, and Ghana Statistical Service.
Note: Markups level aggregated at 2-digit International Standard Industrial Classification (ISIC) level.
Panel (a) shows markups computed on material input, while Panel (b) shows markups computed on
labor.

Panel (b) of fig. 2 displays average markups computed on labor input over time. The

dynamics generally appear to be the same for all sectors. However, the average markup

computed on labor tends to increase over the years. The food, textiles, wood, and metal

sectors grew by 43 percent, 25 percent, 32 percent, and 92 percent respectively, from their
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starting values over the period 1992 to 2002. As mentioned previously, the food sector

had the highest level of markup in the labor market while it had the lowest in the product

market.
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Figure 3: Trend in Markups Level, By Firm Size

Source: Author’s analysis based on data from the World Bank Regional Project on Enterprise De-
velopment (RPED) and Ghana Manufacturing Survey (GMES) from 1992 to 2003.The surveys were
conducted by the Centre for the Study of African Economies (CSAE) at the University of Oxford,
University of Ghana, and Ghana Statistical Service.
Note: Markups level aggregated by firm sizes. Panel (a) shows markups computed on material input,
while Panel (b) shows markups computed on labor.

Figure 3 displays the results of a similar exercise to that in fig. 2, but focusing on firm

size instead of sector. Based on the cumulative distribution of the sample, the following

size classification was adopted: small, 1-10 employees; medium, 11-50 employees; and,

large, more than 50 employees. From panel (a) of fig. 3 it can be seen that both large

and medium firms started at the same level of markup in 1992. Both categories of firm

sizes registered some volatility in the markup level throughout the study period. While

medium firms recorded the largest drop in markup, of 22 percent over the whole period,

the markup level for large firms almost returned to the same level of 1992, with a reduction

of just 4 percent. On the other hand, small firms had the lowest average level of markup

on materials throughout the period. Overall, small firms recorded a decrease of 17 percent

in markup levels.

The trends exhibited in panel (b) of fig. 2 are repeated in panel (b) of fig. 3 where

average markups on labor appear to be rising rather than decreasing. Medium firms were

the big gainers, recording 160 percent increase in average markup on labor between 1992

and 2002. Although large firms had the highest level of markup, their overall total increase

stood at 65 percent over the decade. The behavior of average markup for small firms in

panel (b) of fig. 3 seems different from that of the medium and large firms. Small firms

started as the category with high markup levels in the initial period. Between 1992 and

1995, the average markup decreased by 41 percent. However, over the next five years, the

trend became positive with an overall increase of 62 percent. The positive trend did not
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go beyond the year 2000, from which the markup level started to decrease again with a

sharp decline between 2001 and 2002.

Figures 2 and 3 showed that while average markup computed on materials declined

over the decade, markup computed on labor increased except for small firms. This seems to

suggest that firms hold different amounts of market power in the product and labor market.

A trade-off hypothesis can therefore be formulated: firms that face higher competition

compress wages to make up for lost margins on the product market. This hypothesis is

the starting point for analyzing resource misallocation, which is commonly found in Africa

and other developing regions (Restuccia and Rogerson, 2013).

5 Trade Openness and Market Power

Three main research methodologies–structural models, randomized control trials, and

quasi-experimental–methods have been used to study the welfare effects of trade pol-

icy (see Goldberg and Pavcnik (2016) for an overview and description of the methods).

The article builds upon a quasi-experimental research design to detect the effect of trade

policy on firms’ market power. The key challenges to address in the setup of the quasi-

experimental design concern potential endogeneity, anticipation, and uncertainty of trade

policy. The process trade liberalization in Ghana discussed in section 2.1 is referred to in

seeking ways to overcome these difficulties in the identification strategy of the estimation

methodology

5.1 Identification Strategy

Using a difference-in-difference estimator in a quasi-experimental framework, it might seem

natural to use the tariff rates in 1995 (the year of Ghana’s WTO accession) to estimate the

ex ante and ex post impact of WTO accession on the outcome variable. However, such an

approach does not adequately take into account the full trade liberalization process that

took place in Ghana. First, tariff reductions started with conditionalities imposed by the

SAP in 1991. Second, and perhaps most importantly, the breakthrough in the Uruguay

round of negotiations was common knowledge; therefore, as Ghana had just begun to

embark on trade liberalization under the IMF and World Bank conditions, further tariff

reforms were expected to be implemented eventually. Given such expectation, powerful

firms, for instance, may have lobbied the government to raise tariffs during the pre-WTO

period in order to protect them against the coming liberalization. This could have led to a

correlation between firms’ political “power” and market power. For this reason, the 1995

tariffs should not be used because of trade policy endogeneity concerns.

To resolve the trade policy endogeneity threat, this article borrows insights from the

Bartik instrument approach in setting up the identification strategy. Therefore, the initial

tariff rates in 1991 are used as an exogenous proxy for the endogenous 1995 tariffs. The

motivation for this choice is that tariff levels in 1991 were imposed as part of the SAP
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by IMF and World Bank and were thus less subject to political economy concerns than

the 1995 tariff levels. Topalova and Khandelwal (2011) describe a similar case in India,

where trade liberalization was set as part of IMF conditions without political economy

influences. Additionally, from the trade liberalization episodes, the most protected sectors

are likely to see the most reductions in tariff rates. Hence, using the initial levels of tariffs

allow changes in tariff rates due to WTO to be captured.

Two issues remain a threat to the identification strategy of the quasi-experimental

methodology. First, when trade policy is anticipated by firms they can change their

behavior in expectation of the new trade regime. Failure to account for anticipation

would undermine the causal effect between applied trade policy and the outcome variable.

This anticipation threat further supports the choice of using the 1991 tariffs level instead

of the 1995 level, given that the former was unanticipated by firms. A formal test of

the anticipation threat to the research design is conducted in subsection 5.3, where the

interaction of 1991 tariffs with those a year before WTO accession is examined. If the

coefficient of this interaction term is significant, then the identification strategy would

suffer from anticipation effects. As a preview of the results in subsection 5.3, the research

design used in this article was found not to suffer from anticipation effects.

Second, trade policy uncertainty can undermine the estimation of the effect of trade

openness on a firm’s market power. Trade policy uncertainty could be due to fear that

the government may hike tariffs in the future as a response to either revenue reductions or

political economy pressures from “powerful” firms. This situation is particularly relevant

in the Ghanaian context.12 One way to eliminate or reduce trade uncertainty is by com-

mitting countries to tariff bounds (Handley, 2014). The introduction of bound tariffs by

WTO specifically reduced trade uncertainty for participating countries (Handley, 2014).

To control for trade uncertainty in the estimation equation, a dummy variable Post1995

is defined, which equals 1 for the post-WTO period, and it is interacted with the initial

tariff level. Therefore, the identification equation for the quasi-experimental methodology

is

yijt = αi + λ1(Post1995) + λ2(τij1991) + λ3(τij1991 × Post1995) + X′itξ + δt + εijt, (10)

where the dependent variable is a measure of market power of firm i in three-digit sector

j at time t. This article distinguishes between two sources of market power: the product

market and the labor market. In the product market, a firm’s market power is measured

by its price-cost margin on materials, that is, µmit . Market power in the labor market is

measured by the degree of monopsony power, that is, γit. In equation (10), τij1991 is the

tariff rate faced by firm i in three-digit sector j in 1991;13 Post1995 takes value 1 from

year 1996 onward and 0 otherwise; X′it is a vector comprising the firm characteristics of

predicted productivity, skill ratio, and firm size; δt represents the year fixed effects; αi is

an unobserved firm-specific component; and εijt is an idiosyncratic error.

The coefficient λ1 captures differences in market power before and after 1995. It also
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controls for any variations in market power that may correlate with competition, either

due to trade liberalization or for any other reason. The coefficient λ2 captures differences

in market power across sectors with different levels of trade protection in 1991. The

coefficient λ3 is the main coefficient of interest and captures any impact of international

competition on market power through reduced protection.

The vector X′it contains firm covariates that are likely to be correlated with firm-

level market power. The first of this is predicted productive efficiency obtained using the

procedure outlined in subsection A.2 in appendix A. Most productive firms are likely to

have high market power relative to their less productive counterparts. The ratio of skilled

workers to all workers is included in the vector X′it to account for the concentration of

skilled workers on a firm’s market power. To capture the effect of firm size on market

power, the small, medium, and large size categories are also included in the covariates

vector.

Potential Self-Selection in Labor Market

The degree of monopsony power attainable is reported in panel C of table 2; thus it can be

seen that ψ < 0. The proportional rate of the incidence of monopsony in the pre-and post-

WTO periods for each sector is presented in table B.3 in appendix B. Clearly, the incidence

of monopsony has increased in the aftermath of WTO accession. The accompanying

statistical test confirms that the differences are statistically significant. This shows that a

firm’s decision to become a monopsonist may not be arbitrary but be influenced by market

conditions.

The systematic increase in monopsony levels implies that some firms who previously

were not monopsonist became monopsonist after trade liberalization. In view of this, a

sample selection correction procedure – Heckit method – due to Heckman (1979) is imple-

mented to correct for potential selection mechanism of market power in the labor market.

The first stage, involves estimating the probability of being a monopsonist conditional on

productive efficiency, firm size, skill ratio, location dummies, foreign ownership, unioniza-

tion of workers, average years of education of workers, and number of apprentices. Results

for the selection equation is presented in table B.4 in appendix B. The inverse mills ra-

tio computed in the first stage is then added to the second stage, only for the degree of

monopsony power when estimating specification 10.

The results of the probit estimation show that productive efficiency has a negative

impact on the likelihood of being a monopsonist, indicating that productive firms are less

likely to compress wages. On the other hand, small- and medium-size firms are more likely

to be monopsonist than large firms. A greater number of apprentices at a firm increases

the likelihood of being a monopsonist. On the contrary, a higher ratio of skilled workers

to all employees reduces the likelihood of being a monopsonist, as does foreign ownership.

Unionization of workers and average years of education of the workforce had no significant

impact on the likelihood of being a monopsonist.
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Why are small- and medium-size firms more likely to become monopsonist than large

firms? To understand this result, recall the first-order-condition in equation (7): wit =

γit(R
L
it). It follows that the degree of monopsony power is given by γit = (εLw)it

1+(εLw)it
where

(εLw)it ∈ <+ is the wage elasticity of labor supply. Hence, if wages tend to be inelastic with

respect to labor supply, then firms are likely to compress wages when faced with increased

competition.
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Figure 4: Trends in Employment Level and Real Wage

Source: Author’s analysis based on data from the World Bank Regional Project on Enterprise De-
velopment (RPED) and Ghana Manufacturing Survey (GMES) from 1992 to 2003.The surveys were
conducted by the Centre for the Study of African Economies (CSAE) at the University of Oxford,
University of Ghana, and Ghana Statistical Service.
Note: Panels (a) & (b) present trend in average employment and real wages for small, medium, and
large firms. Employment data is reported in levels while real wage data is indexed with 1991=100.
Panels (c) & (d) repeats the analysis in Panel (a) & (b) respectively for only small and medium firms.

Figure 4 shows the trend in average employment levels and real wages across the three

categories of firm sizes.14 It can be observed from panel (a) that large firms increased their

average employment level over the decade. On the other hand, the average employment

level for small and medium firms stayed almost constant. Panel (b) of the same figure

shows an increase in the real wage with relative to the base year for large firms.

Panels (c) and (d) of fig. 4 show the same plots as in panels (a) and (b) but omit
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large firms, due to their difference in scale, so as to observe the dynamics for small and

medium firms more clearly. Medium firms registered a cyclical movement in real wages.

However, small firms registered a downward spiral in real wages over the decade. As

argued above, while there is little variation in employment level for small and medium

firms, both categories resorted to compressing wages, more intensively by small firms than

medium ones.15

Figure 4 suggests that the main mechanism through which small and medium firms

exercise monopsony power is by paying low real wages to their workers. Indeed, the

lack a formal theory to explain this mechanism is a limitation of the present article.

However, some possible factors underlying the mechanism will be discussed here. One

key piece of anecdotal evidence is the configuration of the labor market. Smaller and

less productive firms saw the largest decline in product market markups in the aftermath

of trade liberalization. The increased competition meant smaller firms had to reduce

prices. As predicted by industrial organization theories, the declining profits would have

eventually forced these firms out of the market.

In a bid to delay their exit from the market or revert the trend of shrinking profits,

smaller firms reduce their real wages paid to their workers as a strategy to cut cost. The

‘success’ of this strategy was aided by conditions in the labor market that affect workers

response on the supply side. Labor market conditions such as lack of alternative job

opportunities hinder the response of workers to the change in real wages. Using a matched

employee-employer version of the same data analyzed in this article, Verner (1999) found

that Ghanaian workers are undercompensated compared with their productivity.

Verner list possible reasons why Ghanaian workers do not demand higher wages. First,

they may not be entirely aware of the magnitude of the effect their acquired skills and

education have on productivity. Secondly, there had been a high incidence of job losses.

Hence, demanding higher wages can lead to job insecurity among Ghanaian workers. This,

therefore, suggests that the real wage labor supply tend to be inelastic, paving the way

for smaller firms to exercise monopsony power over their workers.

While the above conceptualization clarifies, to some extent, how firms could exercise

monopsony power, it may still seem puzzling why large firms do not take advantage of the

labor market conditions to also exercise monopsony power. Blunch and Verner (2004) us-

ing a matched employee-employer version of the same dataset used in this article, demon-

strated asymmetries in wage premium for unionized workers versus their un-unionized

colleagues in Ghana. They estimated a union wage premium of 41.3 percent for workers

at the bottom decile.

From the data, 86 percent of workers in large firms are unionized against 28 percent

and 5 percent for medium and small firms, respectively. So while unionized workers are

able to negotiate for higher wages, this premium is only limited for workers in large firms.

Therefore, it is likely that large firms do not exercise monopsony power because their

workers can participate in wage-setting negotiations, whereas workers in smaller firms do

not have such negotiating power.
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5.2 Results

Table 3 reports main results obtained from the identification equation. Columns (1)

and (4) report correlation between measures of market power and the main coefficient

of interest, λ3. In summary, the results show a decrease of market power in the product

market following the reduction of protection levels, whereas there was an increase in market

power in the labor market after trade liberalization. The results are further reinforced

when control variables are added, as done in the remaining columns.

Table 3: Main Results

Product Market labor Market
µmijt µmijt µmijt γijt γijt γijt

VARIABLES (1) (2) (3) (4) (5) (6)

τ1991 × Post1995 -0.00805** -0.0181** -0.0182** 0.00921*** 0.0108*** 0.0107***
(0.00361) (0.00690) (0.00693) (0.00246) (0.00302) (0.00289)

ωit 1.570*** 1.554*** 0.0838** 0.0833**
(0.171) (0.173) (0.0286) (0.0279)

Skill Ratio 0.0665 0.0817 0.145 0.150
(0.155) (0.154) (0.165) (0.170)

Small size firms 0.101 -0.0901* 0.289*** 0.258***
(0.0840) (0.0432) (0.0441) (0.0638)

Medium size firms 0.0559 -0.0906** 0.0909** 0.0683***
(0.0664) (0.0340) (0.0359) (0.0176)

ωit × small size firms 0.0232*** 0.00350
(0.00353) (0.00683)

ωit ×medium size firms 0.0177* 0.00264
(0.00830) (0.00362)

Inverse Mills Ratio 0.0903* 0.142* 0.140*
(0.0465) (0.0635) (0.0666)

Constant 1.523*** -12.44*** -12.30*** 0.237*** -0.836** -0.832**
(0.0701) (1.522) (1.537) (0.0780) (0.349) (0.338)

Observations 1,579 1,574 1,574 601 601 601
R2 0.024 0.483 0.484 0.046 0.120 0.121
Number of firm 223 223 223 152 152 152
Firm FE Yes Yes Yes Yes Yes Yes
Year FE Yes Yes Yes Yes Yes Yes

Source: Author’s analysis based on data from the World Bank Regional Project on Enterprise De-
velopment (RPED) and Ghana Manufacturing Survey (GMES) from 1992 to 2003.The surveys were
conducted by the Centre for the Study of African Economies (CSAE) at the University of Oxford, Uni-
versity of Ghana, and Ghana Statistical Service. The data on tariffs comes from the Centre d’Estudes
Prospectives et d’Informations Internationales (CEPII).
Note: Table report main results of specification 10. Columns (1) - (3) report results related to the
product market while Columns (4) - (6) that of labor market. Robust standard errors clustered at
three digit industry level in parentheses in all columns.
∗∗∗Significant at 1%. ∗∗Significant at 5%. ∗Significant at 10%.

Firm-level productive efficiency, ωit, is positive and significant, indicating that firms

21



with lower marginal cost have higher market power in both the product and the labor

markets. The magnitude of productive efficiency appear to be higher in the product

market than in the labor market, which suggests that its impact is higher in the former

than the latter. The ratio of skilled workers to all workers is not statistically significant

in both types of market power.

In the baseline specification reported in columns (2) and (5) for the product and labor

markets, respectively, firm size categories are not significant determinants of market power

in the product market but are significant in the labor market. Under column (5) it can

be seen that small firms have higher market power than medium and large firms. As

explained in the last five paragraphs of the previous subsection, smaller firms facing the

prospect of an exit from the market tend to compress wages as a cost-saving strategy.

This strategy survives due to labor market conditions–such as lack of alternative jobs and

job insecurity–that affects workers’ response to low wage offers. Blunch and Verner (2004)

provide evidence that workers who are unionized enjoy a wage premium as compared

to non-unionised workers. Eighty-six percent of workers in large firms are unionized,

compared with just 5 percent in small firms. Thus small firms tend to exercise monopsony

power over their workers, who are largely non-unionized and without alternative prospects.

So far, the effect of productivity differentials between firm sizes categories on market

power has not been established. Therefore, productive efficiency was interacted with firm

size categories, leaving out large firms due to multicollinearity. The results reported in

columns (3) and (6) of table 3 reaffirm the importance of productivity in the product

market. Both small and medium firms are seen in column (3) to lose market power in

the product market. The coefficient for productivity interacted with firm size categories

is positive and significant, which suggest small firms with higher productivity tend to

increase their market power in the product market. On the other hand, productive effi-

ciency interacted with firm size categories is not significant in the labor market (Column

6); therefore, the increase in market power in the labor market is not related to firm’s

productivity level.

Controlling for year fixed effects eliminates λ1 from the estimation equation. However,

the coefficient, λ1, is needed to evaluate the marginal effect of foreign competition on

market power. Table 4 reports the effects of trade openness on market power.16 In order

to capture the evolution of market power, tariffs were normalized by setting: τ̃j1991 =

τj1991− τ̄1991. Interacting the normalized tariff variable (τ̃1991) or the non-ormalised tariff

variable (τ1991) with the dummy variable Post1995 will not change the coefficient λ3. The

coefficient λ1 now captures the average evolution of market power over all sectors.17

The marginal effect ∂Y
∂X = λ1 + λ3 · τ1991 can be used to evaluate the effect of trade

openness on market in the product market. Across all firms, market power in the product

market decreased from a pre-WTO average of 1.63 to 1.06, representing a reduction in

markups by approximately 90 percent. Applying the procedure at the two-digit sector

level, the wood and metals sectors were also found to show reductions from pre-WTO

average of 1.87 and 1.75 to 1.34 and 1.21, respectively, representing decrease of 62.92
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Table 4: Effect of Trade Openness on Market Power

µmijt µmijt γijt γijt
VARIABLES (1) (2) (3) (4)

Post1995 -0.148*** -0.164** 0.0496** 0.0386
(0.0412) (0.0583) (0.0203) (0.0257)

τ̃1991 × Post1995 -0.00811* -0.0178** 0.00954*** 0.0110***
(0.00399) (0.00705) (0.00160) (0.00238)

ωit 1.517*** 0.0646**
(0.165) (0.0202)

Skill Ratio 0.0834 0.0310
(0.132) (0.106)

Small size firms 0.0715 0.299***
(0.0913) (0.0666)

Medium size firms 0.0340 0.0881*
(0.0825) (0.0418)

Inverse Mills Ratio -0.0425 0.161**
(0.0803) (0.0700)

Constant 1.680*** -11.70*** 0.565*** -0.301
(0.0300) (1.394) (0.0698) (0.255)

Observations 1,579 1,574 601 601
R-squared 0.010 0.452 0.026 0.091
Number of firm 223 223 152 152
Firm FE Yes Yes Yes Yes
Year FE Yes Yes Yes Yes

Source: Author’s analysis based on data from the World Bank Regional Project on Enterprise De-
velopment (RPED) and Ghana Manufacturing Survey (GMES) from 1992 to 2003.The surveys were
conducted by the Centre for the Study of African Economies (CSAE) at the University of Oxford, Uni-
versity of Ghana, and Ghana Statistical Service. The data on tariffs comes from the Centre d’Estudes
Prospectives et d’Informations Internationales (CEPII).
Note: Table normalise the tariff variable to estimate the effect on market power. Robust standard
errors clustered at three digit industry level in parentheses.
∗∗∗Significant at 1%. ∗∗Significant at 5%. ∗ Significant at 10%.

23



percent and 72 percent. Furthermore, the food and textile sectors registered a decline in

average markups from 1.36 and 1.54 to 0.83 and 0.80, respectively. This suggests that, on

average, firms in these sectors have negative price-cost margins in the aftermath of trade

openness.18

Columns (3) and (4) of table 4 report estimates of the effect of trade openness on the

degree of monopsony power. Using the same marginal effect procedure as described above,

across all firms the degree of monopsony power was found to increase from a pre-WTO

average of 0.52 to 0.81 in the aftermath of trade liberalization, representing an increase

of approximately 56 percent. At the two-digit sector level, monopsony power in the food

sector increased from 0.46 to 0.72, a rise of 57 percent. The textile sector recorded an

increase in its degree of monopsony power from a pre-WTO level of 0.50 to 0.90. For the

wood and metals sectors, the degree of monopsony power increased from 0.66 and 0.49 to

0.92 and 0.76, respectively.

Remarkably, the textile sector, which was the most protected sector prior to WTO

accession, registered the highest percentage upsurge in the degree of monopsony power,

while its average price-cost margins decreased to less than unity. The chain of events

supports the hypothesis that previously protected firms are likely to offset the impact of

international competition by using monopsony power. Consequently, this will slow down

potential gains in allocative efficiency predicted by international trade models.

5.3 Robustness Check

In this subsection a number of robustness checks are conducted in view of the results

presented above. First, as briefly mentioned in subsection 5.1, it is important to rule

out the threat of anticipation. If firms changed their behaviour prior to WTO entry,

then the main results will be driven by firms expectation rather trade policy effects. To

test for anticipation, a similar approach to that of Lu and Yu (2015) is taken, which

involves interacting the tariffs variable with the dummy variable for a year before WTO

accession. If there is an anticipation effect, we would expect to find a significant effect on

the coefficient of this interaction term. Results for the anticipation effect test are reported

in columns (1) and (2) of table 5. For both product and labor markets, the coefficients

of the interaction term between tariffs level and prior year are not significant, indicating

that there was no expectation effect. In addition, the signs of the coefficients of the other

variables remained unchanged, as compared to those in tables 3 and 4, confirming the

results of the previous subsection.

Secondly, what effect did the total volume of trade in each sector have on firm-level

market power? Columns (3) and (4) of table 5 evaluate the effect on market power of the

total volume of imports and exports at the three-digit industry level.19 Total industry

export volume reduces market power in both the product and the labor market, but

the results are not statistically significant. On the other hand, total industry imports

showed mixed results. In the product market, industry import increased firm-level market
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power, whereas they reduced market power in the labor market, although the effect was

not statistically significant. The data on industry import does not differentiate between

intermediate and final goods imports. One possible explanation for the results is that

the importation of final goods can increase the variety of products on the market; thus,

product differentiation through imports can increase market power.

Table 5: Robustness Check: Identification Assumptions

Expectation Effect Trade Volume

µmijt γijt µmijt γijt
VARIABLES (1) (2) (3) (4)

τ1991 × Post1995 -0.0160* 0.0109*** -0.0228** 0.0109***
(0.00797) (0.00329) (0.00881) (0.00241)

τ1991× One year before WTO accession -0.00992 -0.000606
(0.00826) (0.00293)

Total Industry Exports (log) -0.0299 -0.0211
(0.0482) (0.0278)

Total Industry Imports (log) 0.203** -0.0187
(0.0757) (0.0446)

ωit 1.571*** 0.0836** 1.574*** 0.0844**
(0.171) (0.0286) (0.168) (0.0282)

Skill Ratio 0.0652 0.145 0.0530 0.118
(0.155) (0.165) (0.154) (0.181)

Small size firms 0.103 0.288*** 0.0832 0.290***
(0.0836) (0.0442) (0.0879) (0.0443)

Medium size firms 0.0554 0.0906** 0.0460 0.0929**
(0.0669) (0.0357) (0.0680) (0.0364)

Inverse Mills Ratio 0.142* 0.146*
(0.0633) (0.0673)

Constant -11.41*** -1.107** -14.60*** -0.773*
(1.357) (0.468) (1.511) (0.487)

Observations 1,574 601 1,555 593
R2 0.484 0.12 0.483 0.124
Number of firm 223 152 220 149
Firm FE Yes Yes Yes Yes
Year FE Yes Yes Yes Yes

Source: Author’s analysis based on data from the World Bank Regional Project on Enterprise De-
velopment (RPED) and Ghana Manufacturing Survey (GMES) from 1992 to 2003.The surveys were
conducted by the Centre for the Study of African Economies (CSAE) at the University of Oxford, Uni-
versity of Ghana, and Ghana Statistical Service. The data on tariffs comes from the Centre d’Estudes
Prospectives et d’Informations Internationales (CEPII).
Note: Table estimate whether results are driven by anticipation and total trade volume. Robust
standard errors clustered at three digit industry level in parentheses.
∗∗∗ Significant at 1%. ∗∗ Significant at 5%. ∗ Significant at 10%.

The last robustness check test is for misallocation effects on how surviving firms and

entrants/exiters respond to trade openness. To this end, the sample was divided into two

groups: surviving firms (i.e., firms active in all the 12 years of the survey and hence active
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in both pre- and post-WTO accession) and entrants/exits (i.e., firms that entered or exited

the sample survey at some point in the study period). The results are reported in table 6.

Table 6: Robustness Check: Misallocation Effects

Surviving Firms Entrants/Exits

µmijt γijt µmijt γijt
VARIABLES (1) (2) (3) (4)

τ1991 × Post1995 -0.0150* 0.00918** -0.0238** 0.0209**
(0.00650) (0.00345) (0.00827) (0.00748)

ωit 1.415*** 0.141*** 1.784*** 0.0279
(0.208) (0.0401) (0.195) (0.0322)

Skill ratio 0.128 -3.603* 0.0434 1.479
(0.117) (1.589) (0.217) (2.601)

Small size firm -0.0370 2.830** 0.316 -0.454
(0.147) (1.127) (0.192) (1.789)

Medium size firm -0.0227 0.181* 0.124 0.131
(0.100) (0.0900) (0.0940) (0.0894)

Inverse Mills Ratio -7.106** 2.056
(2.979) (4.924)

Constant -10.54*** -0.740 -16.70*** -2.740*
(1.729) (0.545) (2.174) (1.312)

Observations 873 377 701 236
R-squared 0.446 0.176 0.548 0.098
Number of firm 82 61 141 95
Firm FE Yes Yes Yes Yes
Year FE Yes Yes Yes Yes

Source: Author’s analysis based on data from the World Bank Regional Project on Enterprise De-
velopment (RPED) and Ghana Manufacturing Survey (GMES) from 1992 to 2003.The surveys were
conducted by the Centre for the Study of African Economies (CSAE) at the University of Oxford, Uni-
versity of Ghana, and Ghana Statistical Service. The data on tariffs comes from the Centre d’Estudes
Prospectives et d’Informations Internationales (CEPII).
Note: The sample in Columns (1)- (2) is confined to firms that remained active throughout the twelve
years of the study, whilst that of Columns (3) - (4) is confined to firms the group of firms that either
exited or entered latter. Robust standard errors clustered at three digit industry level in parentheses
∗∗∗ Significant at 1%. ∗∗ Significant at 5%. ∗ Significant at 10%.

In the product market, surviving firms registered a decrease in market power in the

aftermath of trade openness. However, the magnitude of the coefficient was higher for

entrants/exit than for surviving firms. In the labor market, both surviving firms and

entrants/exit, showed a positive increase in market power. Productivity was positive

and significant on both markets, with differences between the two groups of firms. En-

trants/exits had a higher magnitude for productivity in the labor market. However, this

is due to productivity having a higher significance for entrants/exiters than for surviving

firms.

Within the group of surviving firms, the ratio of skilled workers to all employees reduced

market power in the labor market, while it was not significant in all the other cases. This
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shows that surviving firms do not sacrifice labor quality in order to gain monopsony power.

With regards to firm size categories, the difference in the magnitude of the coefficient

between small and medium firms is very large for the surviving firms. Given that the

coefficient for small firms is negative in column (4) emphasizes how small firms are more

likely to use monopsony power in order to remain in the market.

6 Conclusions

The gains from trade, either potential or realized, have been an enduring topic of interest

over the past two decades. Improvements in productive efficiency have been the most

investigated area in the literature. However, market power can distort the gains of trade.

Therefore, this article examines the impact of trade openness on market power in order

to gain a broader understanding of how trade openness and firm behaviour that could

affect gains from trade. The article uses firm-level data to compute markups and degree

of monopsony power.

Analysis of the trends in firm-level markups reveals different dynamics on the products

and labor markets. Markups computed on materials gradually reduced over the decade,

while those on labor followed an upward trend. To draw causal inference regarding the

impact of trade openness on market power, insights from Bartik instrument strategy are

used to design a quasi-experimental estimation method, which is robust to endogeneity

and anticipation of trade policy, as well as trade policy uncertainties.

The results show that trade openness reduced market power on the product market

through increased competition; firm’s price-cost margin decreased from 1.63 to 1.06.But

wWhile market power decreased in the product market, it increased in the labor market

through the firms’ degree of monopsony power. In the aftermath of trade liberalization, less

productive small and medium firms compressed their real wages as a cost-saving strategy.

Though the lack of a formal theory to explain the underlying mechanism is a shortcoming

of this article, it is conjectured that this wage-compression strategy was made possible

by a combination of factors such as lack of alternative job opportunities, job insecurity

and asymmetries in union wage premium. In particular, a large percentage of workers in

large firms are unionized compared with a very tiny percentage at small firms. The lack

of unionization of workers at small firms meant these firms do not have to participate in

rigorous wage negotiations, making it easier for them to exercise monopsony power.

The main policy implications of the results is that trade liberalization policies must

be accompanied by appropriate labor market reform to prevent firms shifting sources of

market power from the product market to the labor market. If such a scenario occurs, the

gains of trade liberalization will be distorted. Another implication is to assess the effect

of firms offsetting loss of market power in the product market by increasing market power

in the labor market on industry dynamics of entry and exit as well as the allocation of

resources. Such assessment is beyond the scope of the present article and is left for future

research.
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Notes

1See Restuccia and Rogerson (2013) for a review on misallocation.
2The price-cost margins a là Hall (1986, 1988), requires an estimation of a production function to

measure markups. Standard approaches to estimate production function exhibit biases when factors such

as demand shocks and quality of inputs are confounded in productivity estimates (Foster et al., 2008;

De Loecker, 2011). Following De Loecker et al. (2016), the article amends this shortcoming by including

input price bias in the production function estimation.
3Hirschman (1968) identified balance of payments difficulties, deliberate development policy, gradual

growth of income, and wars as the four main reasons that lead to the spread of import substitution policies

in developing countries.
4The quest for rapid industrialization was the theme of the Second Development Plan adopted by the

then government.
5For a detailed description of policy actions by each government, see Killick (2010). Notice that these

trade restriction measures were implemented in spite of Ghana being a member of GATT.
6Ghana had 5 Heads of State during the crisis period, each with an average of 1.42 years in office.
7See Goldberg and Pavcnik (2016) on the discussion of a similar situation in India, where IMF dictated

trade liberalization.
8The sub-section 2.2 provides detailed information on the sources of tariffs data.
9In this article simple average tariffs aggregated at the three-digit sector level were used for the esti-

mation of the main specification. Results of replication using trade-weighted average tariffs are available

from the author upon request.
10From the labor market setting outlined above, the efficient bargaining and monopsony settings require

further comment, with particular emphasis on the monopsony case.
11All other notation is as defined earlier.
12Steel (1972) recounts actions by various governments to retort to tariffs to raise revenue. A detailed

explanation of such behavior is presented under historical political economy theory as “Gatekeeper States”

in Cooper (2002).
13The correlation between average tariffs over the period 1991-1995 and tariffs in 1991 is 0.75, indicating

a nondramatic change in tariffs between 1991 and 1995. Moreover, using average tariffs generate similar

results (see Appendix C).
14Because of large differences in wage levels, real wage were converted into an index with 1991 as the

base year.
15A snapshot of employment during the same period showed a stable trend.
16Nonlinearity in time trend was controlled for by including time-squared in the estimation equations.

The t-statistic was not significant in four columns. Additionally, a further test on equality of the coefficients

of time and time squared was not rejected. Hence, time squared was dropped from the final results.
17The author thanks an anonymous referee for this suggestion.
18Caselli et al. (2018) documents evidence of persistent negative price-cost margins in French manufactur-

ing firms for the period 1990-2007. Persistent markdowns suggest ineffective market selection mechanism

whereby less successful firms exit the market.
19Clearly, trade volume is influenced by tariffs, which creates endogeneity problems. Other trade vari-

ables such as real exchange rate and purchasing power parity vary at country level and not industry level,

making them unsuitable as instruments for this exercise.
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A Appendix: Production Function Estimation

The literature on production function estimation has focused on the potential correlation

between the unobserved productivity term ωit and the choice of inputs, referred to as si-

multaneity and selection biases. Olley and Pakes (1996), Levinsohn and Petrin (2003) and

Ackerberg et al. (2015) have proposed several solutions to overcome the simultaneity and

selection biases. Nonetheless, consistent estimation of the production function requires all

inputs and output to be in physical quantities. Because of the lack of data on quanti-

ties, a common practice is to deflate the variables with industry-level price indices. The

Ghanaian dataset contains firm-specific input and output price indices, thus alleviating

the difficulty of having to make additional assumptions on potential deviations between

industry-level and firm-level prices.

However, firm-specific prices are subject to factors such as differences in quality of

inputs, the location of the firm and the firm’s market share. It is therefore essential to

avoid picking up price differences in the estimation of the production function to recover

output elasticities. Recent developments in production function estimation has emphasized

that failure to account for price differences in the estimation process will lead to biased

estimates of the inputs coefficients (Foster et al., 2008; De Loecker, 2011; De Loecker and

Goldberg, 2014). The present study follows a recent approach proposed by De Loecker

et al. (2016) to control for simultaneity, selection, and input price biases.

Firm i produces output Q at time t according to the following production function:

Qit = Fit(Lit,Mit,Kit, ωit), (A.1)

where Lit, Mit, and Kit represent vectors of labor, intermediate materials, and capital

inputs, respectively, and ωit is the firm-specific productivity term. Upon rewriting the

production function (A.1) in terms of logarithms and allowing for log-additive measure-

ment errors and/or unanticipated shocks, the expression becomes

qit = fit(xit;β) + ωit + εit, (A.2)

where qit is the production level of firm i at time t; xit is a vector of inputs, specifically,

of labor, materials, and capital; β is the vector of production function coefficients to

be estimated; ωit represents firm-specific productivity; and εit is an idiosyncratic error

term. To control for firm-level price diferences in the output elasticities, the estimation

specification for equation (A.2) becomes

qit = fit(x̃it;β) +B(wit, x̃it,β) + ωit + εit (A.3)

where x̃it denotes the vector of deflated (log) inputs and wit is a vector of firm-specific

prices.
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A.1 Input Price, Unobserved Productivity, and Selection Biases

A.1.1 Input Price Bias

Several factors affect the variation of input price vector in B(wit, x̃it,β). Verhoogen (2008)

argued that the choice of inputs is affected by conditions in the local market as well as

the quality of inputs used in the production process. Similarly, output prices may also

depend on product quality, as producers using high-quality inputs are likely to sell for high

prices (Kugler and Verhoogen, 2012). Given that input prices increase with input quality,

De Loecker et al. (2016) suggest controlling for input price variation by using observables

such as output prices, market share, location dummies, and export status; that is,

wit = wt(pit,msit, Gi, EXPit). (A.4)

Substituting the input price control (A.4) into B(wit, x̃it,β) for wit yields

B(wit, x̃it,β) = B((pit,msit, Gi, EXPit)× x̃cit;β, δ), (A.5)

where x̃cit = {1, x̃it} and δ is an additional parameter to be estimated together with the

production function parameters β.

A.1.2 Unobserved Productivity

A firm’s choice of inputs is generally affected by its level of productivity, which is un-

observed by the econometrician. To proxy for ωit, the present study follows Levinsohn

and Petrin (2003) by using an input demand control function. Assume that the material

demand function is affected by

m̃it = mt(ωit, k̃it, l̃it, pit,msit, Gi, EXPit) (A.6)

where pit represents output prices, msit represents market shares, Gi stands for location

dummies, and EXPit denotes export status. Collecting all the state variables except input

expenditures in zit = {pit,msit, Gi, EXPit}, the monotonicity of mt(·), allows (A.6) to be

inverted, giving the following control function for productivity:

ωit = ht(x̃it, zit). (A.7)

A.1.3 Correction for Selection Bias

The remaining bias to be dealt with in (A.3) concerns the probability of a firm exiting

the market depending on its productivity level. Given that the dataset is an unbalanced

panel, if a firm’s exit is correlated with its productivity, then failure to control for exit will

create selection bias in the estimation procedure. To correct for selection bias,a selection

rule following Olley and Pakes (1996) is defined:
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χit =

1 (remain) if ωit ≥ ω̄it(sit)

0 (exit) if ωit < ω̄it(sit)
(A.8)

where χit is an indicator function that equals 1 if a firm remains active and 0 otherwise.

In (A.8), ω̄it is the productivity cutoff point and sit is a vector of state variables deter-

mining the cutoff point. Because the cutoff point ω̄it is not directly observable–creating

an endogeneity problem–it is controlled for by using information available at t − 1. The

conditional probability of selection is given by

Pit = Pr(χit = 1|sit) = Pr(ωit ≥ ω̄it(sit)|sit−1), (A.9)

with sit = {k̃it, ait, ζ}, where ait represents the age of the firm and ζ denotes time. There-

fore, the probability of surviving is estimated using probit as a function of the lags of the

firm’s capital value, firm age, and time trend. The probit model includes both the first-

and second-order order polynomials of the variables as well as their interactions.

A.2 Productivity Process and Moment Conditions

To recover the parameter vectors β and δ, firm productivity is assumed to follow a first-

order Markov process. The law of motion underlying the Markov process is derived as

ωit = g(ωit−1, EXPit−1, Pit) + ξit, (A.10)

where ξit is an idiosyncratic shock and EXPit−1 indicates the export status of a firm. The

export status is included in the productivity process to control for market demand condi-

tions in the export market, which may differ from conditions in the domestic market and

hence affect the productivity process. In addition, the probability of survival is included

in the law of motion to address selection bias, as discussed above.

Finally, based on the law of motion expressed in (A.10), plugging the input price

control function in (A.5) and the expression for unobserved productivity in (A.7) into the

production function in (A.3), yields the following estimation equation

qit = φit + εit, (A.11)

where

φit = fit(x̃it;β) +B ((pit,msit, Gi, EXPit)× x̃cit;β, δ) + ωit. (A.12)

The predicted output in the first stage regression φ̂it allows the productivity ωit(β, δ)

to be computed as

ωit(β, δ) = φ̂it − fit(x̃it;β)−B ((pit,msit, Gi, EXPit)× x̃cit;β, δ) . (A.13)

34



Likewise, the moment conditions used to estimate the parameters are

E(ξit(β, δ)Yit) = 0, (A.14)

where Yit incorporates lagged materials current capital and labor, and their higher-order

polynomials and interaction terms as well as lagged output prices, lagged market shares

and their appropriate interactions (see De Loecker et al. (2016) for further details). Finally,

a translog specification of the production function represented by fit(x̃it;β) in expression

(A.12) is used. The translog expression is

qit = fit(x̃it;β) = βllit + βkkit + βmmit + βlll
2
it + βkkk

2
it + βmmm

2
it

+βlklitkit + βmkmitkit + βlmlitmit + βlkmlitkitmit,

from which we can compute output elasticities of the inputs as

θ̂kit = β̂k + 2β̂kkkit + β̂lklit + β̂mkmit + β̂lmklitmit (A.15)

θ̂lit = β̂l + 2β̂lllit + β̂lmmit + β̂lkkit + β̂lmkmitkit (A.16)

θ̂mit = β̂m + 2β̂mmmit + β̂lmlit + β̂mkkit + β̂lmklitkit. (A.17)

A.3 Output Elasticities

Table A.1 reports results from the production function estimation outlined in the previous

subsection. The rows show results by sector. Columns (2), (3), and (4) report output

elasticity for capital, labor, and materials, respectively. Column (5) reports returns to

scale for each sector. Panel A gives average output elasticities and panel B median output

elasticities.

From panel A it is seen that the food and wood sectors had the lowest output elasticities

for capital input, 0.02 and 0.08, respectively. Another characteristic of the estimation

methodology concern the output elasticity of labor, which seems to be small. In the

original application of the methodology in India, De Loecker et al. (2016) reported average

output elasticities for labor in various sectors within the range 0.09-0.25. Therefore, the

results in column (3) of table A.1 are in line with the expected outcome. In addition, it

can be noted from column (5) that all sectors have increasing returns to scale.

To cross-check whether the average output elasticities are affected by outliers, panel B

of table A.1 reports median elasticities for all inputs and returns to scale. The results show

that there are no substantial differences between mean and the median output elasticities

across sectors. A slight increase in the capital output elasticities for food and metal sectors

can be noted.

As a further robustness checks, sources of variations in the markups are tested for:

µmit =
θmit
αm
it

on materials and µlit =
θlit
αl
it

on labor. The sample is divided into ex ante and ex

post trade liberalization periods, and a statistical test is performed on whether the output

elasticities reported in table A.1 for the two periods are statistically different. Results
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Table A.1: Average and Median Output Elasticities, By Sector

PANEL A: Average Output Elasticities

ISIC Obs. Capital (θ̂kit) Labor (θ̂lit) Materials (θ̂mit ) Returns to Scale
Rev.2 Sector (1) (2) (3) (4) (5)

31 Food 390 0.02 0.27 0.75 1.04
[0.25] [0.35] [0.21] [0.23]

32 Textiles 364 0.16 0.18 0.78 1.12
[0.14] [0.22] [0.19] [0.10]

33 Wood 462 0.08 0.20 0.76 1.04
[0.16] [0.18] [0.14] [0.23]

38 Metals 391 0.16 0.20 0.81 1.16
[0.21] [0.13] [0.16] [0.13]

PANEL B: Median Output Elasticities

31 Food 390 0.08 0.25 0.76 1.03
32 Textiles 364 0.19 0.16 0.79 1.11
33 Wood 462 0.11 0.20 0.77 1.11
38 Metals 391 0.21 0.19 0.83 1.16

Source: Data for the study comes from the World Bank Regional Project on Enterprise Development
(RPED) and Ghana Manufacturing Survey (GMES) from 1992 to 2003.The surveys were conducted
by the Centre for the Study of African Economies (CSAE) at the University of Oxford, University of
Ghana, and Ghana Statistical Service.
Note: Column (1) refers to number of observations for each production function by sector. Columns
(2) - (4) report average (median) estimated output elasticity with respect to each production input
for firms in the sector in panel (A) and (B). In panel A, results in brackets report standard deviations
(not standard errors). Column (5) reports returns to scale, which is given by the sum of the average
(median) elasticities of the three inputs.

indicate that the output elasticities are not statistically different before and after trade

openness.20 This suggests that variations in markups cannot be attributed to shocks to

the output elasticities.

Table A.2 reports input shares on materials and laborfor the ex ante and ex post

trade liberalization periods. It can be seen that αlit decreased across all sectors with the

exception of food, whereas αmit increased in all sectors but wood. This indicates that

the cost component for labor shares decreased while that for materials increased. Hence,

variations in markups are driven by variations in inputs shares. A statistical test shows

that the differences are statistically significant.21
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Table A.2: Average Cost Shares and Variations

Pre-WTO Post-WTO Percent Change (%)
αlit αmit αlit αmit αlit αmit
(1) (2) (3) (4) (5) (6)

31 Food 0.1012 0.6368 0.1042 0.6538 2.97 2.66
32 Textiles 0.1728 0.5436 0.1203 0.6287 -30.38 15.66
33 Wood 0.1993 0.5057 0.1753 0.4731 -12.03 -6.43
38 Metals 0.1646 0.5722 0.1280 0.6109 -22.24 6.77

Source: Data for the study comes from the World Bank Regional Project on Enterprise Development
(RPED) and Ghana Manufacturing Survey (GMES) from 1992 to 2003.The surveys were conducted
by the Centre for the Study of African Economies (CSAE) at the University of Oxford, University of
Ghana, and Ghana Statistical Service.
Note: Columns (1) & (2) report sector-level input shares on labor and materials respectively for ex-
ante trade liberalization period, whilst Columns (3) & (4) report that of ex-post trade liberalization.
WTO is an acronymon for Wolrd Trade Organization.

B Appendix: Monopsony Incidence Selection Equation

Table B.3: Average Monopsony Incidence

Sector Pre-WTO Post-WTO Differences Variation (%) P-Value

31 Food 0.464706 0.6751592 0.2104533 45.29 0.000
32 Textiles 0.434524 0.655914 0.2213902 50.95 0.000
33 Wood 0.251282 0.3529412 0.1016591 40.46 0.014
38 Metals 0.315508 0.6105263 0.2950183 93.51 0.000

Source: Data for the study comes from the World Bank Regional Project on Enterprise Development
(RPED) and Ghana Manufacturing Survey (GMES) from 1992 to 2003.The surveys were conducted
by the Centre for the Study of African Economies (CSAE) at the University of Oxford, University of
Ghana, and Ghana Statistical Service.
Note: The table presents average incidence of monopsony power between ex-ante (Pre-WTO) and ex-
post (Pre-WTO) trade liberalization periods. The table also test whether differences in the monopsony
power between the two periods are statistically significant.
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Table B.4: Probability of being a Monopsonist, Probit Estimate

VARIABLES Monopsony

ωit -0.208***
(0.0771)

Small Size Firm 1.206***
(0.138)

Medium Size Firm 0.493***
(0.106)

Skill Ratio -1.017***
(0.307)

Foreign Ownership -0.361***
(0.107)

Unionisation of Workers -0.0274
(0.113)

Firm Average Years of Education -0.0170
(0.0172)

Number of Apprentices 0.138***
(0.0392)

Location: Kumasi? -0.136*
(0.0798)

Location: Takoradi -0.158
(0.147)

Location: Cape Coast -0.357*
(0.204)

Time 0.101*
(0.0574)

Time Squared -0.00570
(0.00409)

Constant 2.965***
(1.016)

Observations 1,531
Pseudo R2 0.2143
Log Pseudolikelihood -817.288
Sector Dummies Yes

Source: Data for the study comes from the World Bank Regional Project on Enterprise Development
(RPED) and Ghana Manufacturing Survey (GMES) from 1992 to 2003.The surveys were conducted
by the Centre for the Study of African Economies (CSAE) at the University of Oxford, University of
Ghana, and Ghana Statistical Service.
Note: Table report Probit estimate on the probability of a firm being a monopsonit. ?The capital
city, Accra, is used as the base variable. Robust standard errors in parentheses ∗ ∗ ∗p < 0.01, ∗ ∗ p <
0.05, ∗p < 0.1.
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C Appendix: Pre-WTO Average Tariffs

Table C.5: Replication of Main Results using Pre-WTO Average Tariffs

Product Market Labor Market
µmijt µmijt µmijt γijt γijt γijt

VARIABLES (1) (2) (3) (4) (5) (6)

τ91−95 × Post1995 -0.0133** -0.0268*** -0.0271*** 0.00786* 0.00871* 0.00856*
(0.00549) (0.00688) (0.00671) (0.00368) (0.00428) (0.00455)

ωit 1.572*** 1.556*** 0.0708** 0.0702**
(0.170) (0.172) (0.0280) (0.0268)

Skill Ratio 0.0699 0.0852 0.101 0.105
(0.153) (0.152) (0.148) (0.152)

Small size firms 0.104 -0.0906* 0.350*** 0.307***
(0.0857) (0.0429) (0.0783) (0.0844)

Medium size firms 0.0570 -0.0883** 0.0934** 0.0745***
(0.0662) (0.0352) (0.0396) (0.0177)

ωit× small size firms 0.0238*** 0.00478
(0.00356) (0.00781)

ωit× medium size firms 0.0176* 0.00228
(0.00819) (0.00362)

Inverse Mills Ratio 0.0826 -0.181** -0.181**
(0.0451) (0.0635) (0.0637)

Constant 1.524*** -12.46*** -12.32*** 0.441*** -0.103 -0.0976
(0.0711) (1.506) (1.522) (0.0370) (0.314) (0.305)

Observations 1,579 1,574 1,574 601 601 601
R2 0.024 0.485 0.486 0.045 0.115 0.115
Number of firm 223 223 223 152 152 152
Firm FE Yes Yes Yes Yes Yes Yes
Year FE Yes Yes Yes Yes Yes Yes

Source: Data for the study comes from the World Bank Regional Project on Enterprise Development
(RPED) and Ghana Manufacturing Survey (GMES) from 1992 to 2003.The surveys were conducted
by the Centre for the Study of African Economies (CSAE) at the University of Oxford, University of
Ghana, and Ghana Statistical Service. The data on tariffs comes from the Centre d’Estudes Prospec-
tives et d’Informations Internationales (CEPII).
Note: Table report further robustness check using the average ex-ante trade liberalization tariff instead
of the initial tariff to replicate the main results. Robust standard errors clustered at three digit industry
level in parentheses. ∗ ∗ ∗p < 0.01, ∗ ∗ p < 0.05, ∗p < 0.1.
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