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ABSTRACT KEYWORDS

This paper examines the effect of firm-level investment in capital on Firm; investment; export
export entry and productivity growth among different firm size markets; ﬁ”_“ performance;
classes using matching and difference-in-differences techniques. manufacturing firms
We find that firm-level investment in capital reduces the burden

of sunk costs of export market entry, thereby inducing small firms

to enter export markets with ease and increase their productivity as

a result of export market participation. New entrants who survive

their first year of exporting also grow their investment levels to

consolidate market share. We show that micro and small firms that

initiate exporting are more likely to implement firm-level invest-

ment as well, one way of technology upgrading, to remain compe-

titive in export markets. Moreover, firm-level investment helps

small exporters to generate higher productivity once they engage

in export markets. This may suggest that the observed market

selection and growth of small firms could be the outcome of dis-

tinctive productivity improvements in these firms. We note that

investing in capital, especially plant and equipment, may help

micro and small firms improve their productive capacity to produce

more output at lower unit costs as a result of low-marginal costs of

production. Export-led growth policies should be directed at sup-

porting micro and small firms access the much needed financing to

upgrade their production processes and improve their

productivity.

1. Introduction

One remarkable feature of exporting activity, in both developed and developing countries
is its rareness. Even in industries that are traditionally known to be export intensive, there
is still a fraction of firms that do not export their products (Bernard, Eaoton, Jensen, &
Kortum, 2003) implying that export market participation is a rare activity. A number of
explanations have been advanced to explain why exporting is rare among firms; notably,
the existence of sunk costs of export market entry (Roberts & Tybout, 1997). Exporting
involves covering fixed costs (sunk), in addition to variable costs of export market entry.
Sunk costs may be related to acquiring information about the export market, identifying
a sales agent, or setting up a distribution channel, among others. These costs are sizable
and may only be covered by more productive and established firms (Melitz, 2003; Roberts
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& Tybout, 1997) and explain why some firms remain to serve the domestic markets (non-
exporters) while others sell in export markets (exporters). Consequently, the large and
more productive firms self-select into the export markets because they possess superior
characteristics before initiating exporting activity (Bernard & Jensen, 2004) and export-
ing is a source of increased productivity- learning-by-exporting (De Loecker, 2007;
Esaku, 2019a, 2019b; Esaku, 2020a). Taken together, the above facts suggest that export-
ing is a costly venture that can be undertaken by the large and more productive firms.

However, some empirical evidence has shown that exporters are not generally large
and productive. Eaton, Eslava, Kugler, and Tybout (2008) examine export patterns, at the
firm-level, using Colombian export data and uncover unusual results that are at odds
with the more established features of exporters. In their study, the above authors find
evidence that domestic firms enter the export markets every year and that these new
exporters are small. Moreover, these new exporters begin by exporting small quantities of
their products to neighboring countries to gain experience of targeting other more
distant export markets. This evidence clearly contradicts the more established tradition
in the trade literature, that suggests exporters are large (in terms of their sales and
employment level) and more productive (total factor productivity and labor productiv-
ity); and that it is only the large and more productive firms that self-select into export
markets (Bernard & Jensen, 1999). If indeed self-selection into export markets is
explained by productivity differences among firms, how then can we explain the fact
that, relatively small and less productive firms enter export markets yearly, selling small
quantities of their products to a nearby country, as shown by Eaton et al. (2008)? How do
we reconcile this fact with the view that only the large and more productive firms engage
in exporting activity?

In this paper, using firm-level data from Ghana and Tanzania, we examine the impact
of firm-level investment in physical capital' on firm-level entry and productivity growth
among different firm size classes. We are interested in assessing whether firm-level
investment in physical capital explains export entry patterns of small firms. If this is
the case, we should expect to see small firms that invest in physical capital increase their
probability in switching status, from non-exporter to exporter, better than firms who
have not invested. Extant literature shows that firm-level investment in physical capital
facilitates entry into export markets (see Esaku, 2020b) and that export market participa-
tion generates further increases in firm-level investment (Esaku & Krugell, 2020a).
Consequently, we assess the following specific research questions; (i) Do new firm-level
investments increase small firms’ probability of switching status- from non-exporter to
exporter, thus explaining the entry patterns among small exporters? (ii) Do small firms
that invest increase their productivity, when they initiate exporting, higher than those
who do not? (iii) Do small firms that invest generate higher productivity growth rates as a
result of export market participation?

To guide the empirical work, we exploit the uniqueness of our data in providing size
classes of firms. Consequently, we follow Esaku (2020c¢), and classify firms into four size
classes; (i) micro firms- being those that employ less than 10 workers (emp,1-9), (ii)
small firms- employ from 10 to 49 workers (emp 10-49) (iii) medium firms- employ
50-99 workers (emp 50-99), (iv) large firm, employ 100 and more workers, (emp 100+).

"We use physical capital, capital or capital stock interchangeably. In this study, they have the same meaning.
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We implement our econometric analysis using propensity score matching and differ-
ence-in-differences estimation methods. We choose two African countries because of the
availability of panel data that spans 12 years, from 1991 to 2002, and with information on
firm-level investment in plant, equipment and machinery. We devote our analysis to
small firms because of the crucial role they play in creating employment (Esaku, 2020c).
For example small and medium firms account for 80% of the workforce in Kenya, 70% in
Nigeria and 70% of the total workforce in Ghana (Muriithi, 2017). Furthermore, with
liberalization of most economies in Africa, export market participation has become an
increasing pattern among small firms (Esaku & Krugell, 2020b). Their participation and
performance in export markets has renewed research interests among scholars. Previous
studies suggest that export market participation is a channel through which firms can
grow and expand their productivity through acquisition of advanced production tech-
nology (Esaku & Krugell, 2020a). Therefore, examining the factors that stimulate entry
and export market participation for small firms is important for policy formulation and
implementation. This paper will provide insight into the factors and or channels that
stimulate entry and export participation in small firms.

Our results show that new firm-level investment in physical capital induces small
firms to initiate exporting activity and grow their productivity as a result of export market
participation. The findings show that small firms that invest in capital raise their prob-
ability of entry into export markets by 1.3%, two years to entry, and 4.7% a year to export
entry. These new exporters build their capital gradually over time, and may find it more
profitable to enter the export markets once they reach a particular productivity level.

Our findings seem to suggest that new export entrants who accumulate capital stock
slowly or gradually, are often erroneously grouped as unproductive by dynamic industry
models of Melitz (2003), Jovanovic (1982) and Hopenhayn (1992), especially when they
emphasize high productivity levels as a basis for export entry. Moreover, we find that new
entrants who survive their first year of exporting increase further their investment levels
to improve their probability of survival in the export markets. We show that micro and
small firms that initiate exporting activities have high probability of carrying out firm-
level investment as well.

We can observe that, firms that accumulate more export experience seem to gain more
market information that may require them to make additional improvements to their
production processes by way of upgrading their technology and skills. In line with these
results, we emphasize that export entry decisions and firm-level investment evolve
endogenously and underlie a firm’s conscious efforts to harness resources in its environ-
ment to increase the chances of survival and success. Our findings also might seem to
indicate that firm-level investment in capital helps exporting firms to generate higher
productivity levels once they engage in export markets. We find that micro and small
firms grow their productivity levels by 22.3% and 52.9% once they start exporting.
Consequently, we argue that the small firms’ market selection and growth could be
viewed as the outcome of distinctive productivity improvements undertaken by profit
maximizing firms. We note that when micro and small firms invest in capital, especially
plant and equipment, they improve their productive capacity to produce more output at
lower unit costs as postulated in our theoretical model. Export-led growth policies should
be directed at supporting micro and small firms to access the much needed financing to
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upgrade their production technologies and improve productivity and profitability to gain
increased chances of survival.

We follow recent literature that examines how firm-level actions affect export deci-
sions. A number of studies show how firm-level actions, like investment in research and
development influence the decision to export (Aw, Roberts, & Xu, 2011; Constantini &
Melitz, 2008), while others study the effect of firm innovation on productivity and export
dynamics (Caldera, 2010; Cassiman & Golovko, 2011; Damijan, Kostevc, & Polanec,
2010; Jorgenson, 2011). Moreover, Rho and Rodrigue (2016) and Esaku and Krugell
(2020a) advance a new strand of literature that examines how firm-level investment in
physical capital affects export market dynamics. For example, Rho and Rodrigue (2016)
estimate a structural model to explain the impact of firm-level investments on export
dynamics. They show that small firms that accumulate capital may be stimulated to be
productive over time, and survive longer in the export markets. Esaku and Krugell
(2020a) examine the effect of firm-level investment in physical capital using data from
two African countries and find that these productivity-enhancing actions play an impor-
tant role in raising firms’ productivity.

From the theoretical perspective, dynamic industry models of Jovanovic (1982),
Hopenhayn (1992), and their extension by Melitz (2003) argue that the firm’s
productivity in period t, can be assigned to it from a common distribution, by luck
of the draw. They emphasize that once the firm makes a low productivity draw, it
becomes difficult for it to change its future productivity. The above models of firm
dynamics do not seem to present convincing arguments on why small, sometimes,
less productive exporters venture into the export markets despite possessing
inferior firm characteristics. The main focus of the above theoretical frameworks
seems to be directed at firm heterogeneity while other salient features of exporters
are ignored. Our study fills this gap by focus on productivity enhancing activities
at the firm-level to attempt to explain observed entry patterns among small firms.

This study contributes to the literature on firm selection and growth in new markets,
as was first suggested by Luttmer (2007) and recently extended by Arkolakis (2016) who
presents an analytical framework for studying firm and exporter growth, with special
focus on small firms. To the best of our knowledge, this study is the first to analyze the
impact of firm-level investment in capital on the decision to export and firm export
performance, with focus on small firms in Africa.

The rest of the paper is structured as follows; Section 2 presents the literature review.
Section 3 describes the data used to conduct empirical exercises, while Section 4 presents
the theoretical and empirical frameworks. Section 5 reports and discusses the results,
while Section 6 concludes the paper.

2. Literature review

The recent study of firm-specific export patterns by Eaton et al. (2008) have uncovered
stylized facts among new exporters. Eaton et al. (2008) show that new exporters are small
and exhibit similar patterns of entry into the export markets. These new entrants start by
vending small quantities of their products to nearby countries with the aim of gaining
experience of selling to distant markets. This observed export pattern by the Colombian
exporters seems to be at odds with the standard trade theory of Melitz (2003) and the
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empirical work of Roberts and Tybout (1997) that present evidence that exporting is an
expensive venture that can only be carried out by the large and most productive firms.
Accordingly, Roberts and Tybout (1997) show that exporting is expensive because new
entrants will have to pay sunk costs, in addition to other variable costs of production.
These sunk costs may be related to establishing distribution channels, research on market
demand and customer preferences, upgrading the quality of products to match interna-
tional levels, among others. These costs are sizable and may not be recovered even when
the firm decides not to enter the export markets, as such can only be covered by large and
more productive firms.

Subsequently, a number of studies have suggested that the presence of sunk costs
explains why exporting is a rare activity, even among industries thought to be more
export-oriented. Some studies have attempted to account for this observed export
behavior using endogenous growth theory to posit that firm-level enhancing activ-
ities do explain the observed pattern in the micro-data (Esaku, 2020b; Esaku &
Krugell, 2020a). These studies identify firm productivity and link it to firm-level
productivity enhancing activities like engaging in research and development (R&D),
innovation, firm-level investment in physical capital, technology upgrading, or
investment in workers’ training to give a possible explanation of their importance
in export market entry (Aw, Roberts, & Winston, 2007; Aw et al., 2011; Bustos,
2011; Damijan et al., 2010; Esaku, 2020b; Esaku & Krugell, 2020a). Taken together,
the above studies seem to suggest that firm-level decisions influence the firm’s
choice to enter export markets, hence providing evidence of market selection in
small firms.

In a related development, Luttmer (2007) presents a model that reflects the size
distribution of firms and argues that firm growth is due to the selection of productive
firms and increased technology imitation of entrants. Just like Luttmer (2007), Arkolakis
(2016) shows that firm selection across markets can be explained by firm-level decisions
that are geared toward productivity improvements. This would suggest firms find it
meaningful to sell products in the export market if it is gainful to cover additional cost of
selling the product to initial customer and other additional customers. Similarly, Rho and
Rodrigue (2016) study firm-level investment and export dynamics among Indonesian
manufacturing firms and show that firm-level investment in physical capital allows new
exporters to grow into the export markets. Once firms make enough firm-level invest-
ment in physical capital, they expand their capacity to produce and utilize the production
inputs to meet their market demands. Similarly, new firms that make enough firm-level
investments in physical capital are capable of mitigating their exposure to demand
disturbances across markets as they have adequate capacity to respond to these demand
shocks. Consequently, small firms that have adequate investment in physical capital have
higher investment rates in the year of initiating exporting activity and continue till fourth
year making these new exporters gain the ability to survive longer in the export markets
(Rho & Rodrigue, 2015, 2016). Likewise, Ahn and Mcquoid (2012) study capacity
constrained exporters and present micro and macro evidence to show that exporters
face financial and capacity constraints, which lead to increasing marginal costs among
exporters. If exporters address the issue of financial and physical capacity constraints,
they can adequately respond to market demand shocks and reduce aggregate output
volatility.
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3. The data and descriptive statistics

To facilitate the empirical analysis in this study, we use a panel of firm-level data
from two African countries; Ghana and Tanzania. The data are from a panel survey
of firms operating in the manufacturing sector of the two countries. The industries
covered include: textile, wood, furniture, garment, metal and machinery, and food
and bakery. The data are from a random selection of privately owned manufacturing
firms operating in these countries. The firms are both informal (unregistered) and
formal (registered). The data on Ghana manufacturing firms cover a period of 12
years from 1991 to 2002 while for Tanzania, the data are from 1992 and 1999. The
data were collected under the Regional Program on Enterprise Development (RPED)
organized by the World Bank, jointly with the Center for the study of African
Economies (CSAE)® and University of Oxford, using stratified sampling strategies
within each country and firm size. The original data covered five countries, that is;
Kenya, Tanzania, Ghana, South Africa and Nigeria, but we exclude Kenya, South
Africa and Nigeria from analysis due to lack of information on firm-level invest-
ments. The dataset we use has information on input use, production, output,
employment, firm-level investment, firm age, ownership status, among others. We
present the descriptive analysis of our data.

3.1 Percentage investment shares by exporting and non-exporting firms

In this section, we present percentage shares of investment levels by exporting and non-
exporting firms, according to class size, in Table 1. We note that 71.2% of non-exporters
do not engage in any form of firm-level investment, while 28.8% of them engage in firm-
level investment. Correspondingly, 52.2% of exporters do not engage in firm-level
investment while 47.8% of them have invested. These results may suggest that firm-
level investment could be a costly venture and is mostly undertaken by established firms
as can be seen from the number of firms that engage in it.

TABLE 1 Percentage of Firms by Their Investment Status.

Firms Size class Non-exporters (%) Exporters (%)
Do not engage in firm-level investment (%) Micro (Emp <10) 30.7 6.1
Small (Emp=10&emp<50) 28.8 18.6
Medium (Emp=50&emp<100) 6.4 8.4
Large (Emp=100) 53 19.1
Sub-sample of non-investing firms 71.2 52.2
Engage in firm-level investment (%) Micro (Emp <10) 7.1 26
Small (Emp=10&emp<50) 12.6 143
Medium (Emp=50&emp<100) 4.4 5.6
Large (Emp=100) 4.7 253
Sub-sample of investing firms 28.8 47.8
All firms (%) Total 100 100

Source. Own calculations from the data. The percentages should sum up to 100%.

2We thank the Center for the study of African Economies for making the data available for download for free to
researchers. We are grateful to you for this assistance without which, it would not have been possible to conduct this
study.
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4. The methodology
4.1 Theoretical framework

To guide the econometric analysis, we assume that the goal of the firm is to maximize
profits given expectations about industry competition. In each period, a firm decides on
its business status; either to serve the domestic market as a domestic supplier or to engage
in the export market as an exporter. As in Esaku and Krugell (2020a), a firm i starts each
period t, either as an exporter, firm i = 1 or non-exporter, firm i = 0 with a predetermined
investment in capital stock k > 0. The firm operates in a competitive market environment
and takes exporter price P; and non-exporter price P as given. In this set up, firm i that
has intentions to enter an export market will then choose to increase its investment in
capital stock with the aim of increasing firm efficiency, decrease marginal costs and
consequently initiate exporting activity. We can also express the firm’s capital stock in the
following period as given by:

kir = (1 — v)kip—1 + dig—1 (1)

Wherek;is the current capital stock holding, ve (0, 1) is the per-period rate of capital
depreciation, A;_;is the firm’s total investment in physical capital in period ¢-1. Each year
a firm is faced with some decisions; whether to invest and serve the domestic market or to
invest and serve the export market. Each of these decisions involves incurring some costs.
If the firm decides to invest in order to engage in the export market, it has to decide how
much investment will lead to the production of optimum output for the export market, in
this case, A= 0. Similarly, in each period, a firm producing product, x, that is non-exporter
choosing to become an exporter incurs a switching cost,s,> 0 which is sunk in nature and
irrecoverable should the firm decide to exit the export market (Melitz, 2003).
The switching costs can then be expressed as:

_fs if i=0, E=1
it = 0, Otherwise

Where 7, are the total fixed capital and all other costs associated with export market
entry and conditional on the firm selecting export status E in the current period, when it
begins with export status i. However, when a firm chooses to either export and or invest it
incurs additional costs. As shown by Esaku and Krugell (2020a), if the firm chooses to
invest we can express its investment cost function as:

Cliie, kit, 0} = c{iie, kir, 0} + F,-G;tl{iit >0} (2)

Where 0,, is an indicator variable denoting ownership status of the firm, set equal one if
the firm has foreign ownership and zero otherwise. We assume convexity of investment

. 2 2
costs, that is:c(0,k;,60;) =0, ¢; = g—i >0, ¢, = ch” <0, €= %T%f >0, cpp = g—% >0.

The above would imply that firms have to incur fixed investment costs, denoted by
Fjtto be able to acquire physical capital. Consequently, starting to export would imply
covering additional sunk entry costs, denoted by C{e, e;—1,0;}, assumed to be influ-
enced by export experience. Thus:

C{eir, eir—1,0;} = Fg’eneit—l + S?[eit<1 —eir-1) (3)
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Where e;;denotes indicator variable taking value one if firm i exports in period ¢ and zero
otherwise. Consider that rational firms are motivated by profit maximization objective,
the profit function before covering investment cost can be expressed as m; =
7t(kit, wir, eit, €r—1, R, Rx) where R andR * being demand shifters specific to the market.
We can then express the firm’s dynamic decision problem by the Bellman equation as:
Vie(kie) = max i (kie, eir) — Cliir, kie, 0r) — Cleir, €ir—1, 01) + BEVies1 (Kier1)  (4)

€it,lit

where E;Vieq (ki) = J VitH(k/)dF (w/|w,~t). The above would imply that not carrying
w
out investment causes a decline in the firm’s capital stock which increases the firm’s

marginal costs of production with the same output level. But investing in capital stock
increases future capital stock thereby decreasing the firm’s marginal costs of production
in period ¢ + 1. In line with the above, choosing whether to invest or not, for both an
exporter and non-exporter firm can be expressed as:

OViry1(Kiry1)

C(iit7 kita Gt) = ﬁEt di
it

(5)
Where C(iy, kit, 6;)denotes the adjusted marginal costs free from the export history or
choice of the firm, while the component on the right-hand side of Equation (5) denotes
the expected additional gain from exporting. Therefore, we can express the net gain
related to exporting dependent on the firm’s decision to invest as:

MBE, — it (kie, eir = 1) — i (kir, e = 0) — Cleyy, eir—1, 0)

Gain/Loss at the begining
+ﬁEt[Vitﬂ(kirH, eir = 1) — Vierr (kirs1,6i0 = 0)]

6
Gain/Loss for the future (©)

Equation (6) shows the marginal gain from exporting includes both the profits in period ¢
(current) and that in period ¢ + 1 (future) associated with export market participation.
Further, Equation (6) indicates that investment decision in period ¢ determines the
variability in firm-level capital stocks, productivity, ownership and survival. The predic-
tion from the above model is that any further gains from investment activities are
associated with the export decision of the firm. Any sunk entry costs would imply
increase in propensity to continue exporting, which increases the marginal value of
capital hence stimulating higher levels of investment. Given the above, small firms that
export should also increase their likelihood of investing once they start to export. In this
way, investments should increase the probability of entering export markets, especially
for small firms who would otherwise find it a challenge to start exporting. Further, this
implies that a firm benefits if it chooses to take investment decisions to increase its capital
stock in the following period, ¢ + I. If the firm does not invest in the current period ¢, the
firm’s capital stock is likely to fall and its marginal costs of production, given the same
quantity of output, will rise in the following period. However, a firm that makes optimal
investments will raise the level of its capital stock in period ¢ + I; as a result, its marginal
costs will fall. This argument is line with the recent strand of trade literature that
documents that a number of firms are constrained by their capacity (Ahn & Mcquoid,
2012).
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4.2 Empirical strategy

Following the insights from our theoretical model, we evaluate the impact of firm-level
investment in capital on the probability of switching firm export status, from non-
exporter to exporter. We also assess whether firms that export have probability of
engaging in firm-level investment, and whether firm-level investment leads to increased
performance among exporters. We assume that, in each period, non-exporters that
change their status to exporters must incur a switching cost, Sy > 0 which is sunk.
When firm i, producing product x switches exporter status i = 1, it incurs a one-time
sunk cost and marginal costs of exporting each unit of product x, incurring increasing
marginal costs of production and investment. These costs may become export constraints
to small firms with constrained production capacity unless these firms possess higher
productivity to minimize the cost constraint. However, relative to firms with smaller
capital stocks, firms that have made new firm-level investment in capital and have built
larger capital stocks grow faster into export markets, survive longer and face lower
marginal costs (Esaku, 2020b; Rho & Rodrigue, 2016). Using propensity score matching,
we analyze the effect of the treatment (firm-level investment) on the outcome variable
(AZ); where AZ represents the change in either export status or investment status.
Denote the export status of firm i by Exp; € {0,1} the dummy variable equal one if
firm i entered the export market in time t, and zero otherwise. Therefore, the aim is to
evaluate the causal effect of firm-level investment on the propensity to export on the
outcome measure AZ, the causal effect of exporting on firm-level investment such that:
Azip = Zilt+y - Z?ter 7)
Where Az}, +y 1s the outcome at period  + y, y > 0 following export market entry, AZ), +y
is the outcome if the firm had not invested and started exporting.
Consistent with the evaluation literature (see Heckman, LaLonde, & Smith, 1999), we
define the average treatment effect on the treated as:

ATT = E{AZ}HY — Azgﬂinvesti, =1} = E{Aziltﬂinvest,»t =1} — E{Azgﬂinvesti, =1}
(8)

And
ATT = E{Azz'lt+y - AZ?t+yeXpit =1} = E{Azz'lt+yexpit =1} - E{Azz(')tereXpit =1} 9

The main challenge of causal inference is that, for each firm, we can see only Az;,,  but

0
not Az,

control group, but not both (Holland, 1986). Consequently, it is impossible to observe the
outcome of the firm if it had decided not to invest and export in the future. To overcome
this counterfactual, we generate a control group in such a way that every treated unit is
matched to an untreated unit with the same characteristics at the time before the
treatment.

Equations (8) and (9) are helpful in the estimation of the observed outcome

because each firm in a certain point in time gets either treatment or will be in

E{Az, |investy = 1} and E{Az}, y|exp; = 1}, however the causal inference will be

meaningful only if proper construction of the counterfactual for the unobserved portion
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of Equations (8) and (9); E{Az),, y|invest; = 1} and E{Az},, y |exp; = 1} is done, which
are the average outcomes entrants would have received had they not invested and
initiated export activity. To estimate E{Az},, y|exp; = 1}, we analyze a corresponding

average value of never exporters such that:

E{Azgﬂinvesti, =0} (10)
And;
E{Az?tﬂexpit =0} (11)

We can then specify a valid control group based on the observable characteristics and
pre-entry level value of the outcome variable z;_,.

Before implementing the matching, we first estimate the export probability function
using a probit model based on our knowledge of determinants of productivity growth. As
in Rosenbaum and Rubin (1983), we use propensity score matching approach, as follows:

P(investy = 1) = G(investj_y, Xit) (12)

Where invest;;, denotes the lagged firm-level innovation status, while X;;, is the outcome
variables of interest, including the control variables (size, firm age, ownership status,
sector, year and country). Based on the propensity score, we match firms that invested
against those that did not in period t-y and examine the effects of lagged firm-level
investment on the current exporting status in period ¢. Similarly, we match exporters and
non-exporter firms basing on their probability to export and test whether the exporters
engage in firm-level investment once they start to export, thus:

P(Expi; = 1) = G(Expir—y, Xit) (13)

Where Exp;,.,, represents the lagged firm-level exporting status, while Xj; is the outcome
variables of interest, including the control variables (size, firm age, ownership status,
sector, year and country).

Consequently, Equations (12) and (13) indicate the probability that a firm invests or
initiates exporting activity based on function G (invest;; = 1 or Exp;; = 1), which denotes
the predicted probability of investing or exporting at ¢ for firm i, who then is an ultimate
exporter. We then use the psmatch2 suite of Leuven and Sianesi (2003) nearest-neighbor
matching method with common support, and select a non-exporter firm that is “closest”
to ultimate exporter in terms of its propensity score. More formally though, for indivi-
dual new entrant firm i, exporting to country f, a non-exporter firm j can be selected such
that:

ﬁi[t _p;t

This method of matching has the advantage of being easy to implement and less likely to
be affected by selection bias. Moreover, the nearest neighbor matching nearly estimates
the Average Treatment of the Treated (ATT) always because it matches control indivi-
duals to the treated group and discards controls that are not selected as matches.
Additionally, common support condition in the matching algorithm is used and requires
discarding entrants whose propensity score is not stable in the control group. We then

= min {p;t—p;t} (14)

ke{exp=0}
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estimate Equations (8) and (9) using difference-in-differences method to enhance the
reliability of our outcomes. Blundell and Dias (2000) observe that integrating matching
and difference-in-differences (DID) substantially improve the quality of non-experimen-
tal evaluation studies.

Formally, the difference-in-differences estimation can be written as:

Azy = (z11 — z10) — (201 — Z00) (15)

Where Az, represents the impact or outcome variable, (z;; — z1¢)is the outcome for the
treated group and (zp; — zgo) denotes the outcome for the control group.

Therefore, we write down our difference-in-differences equations for investment and
exporting based on the sample of matched firms as

2
Aziy = azi— + PXir2 + Z Ayinvestis_y + Dk + €3t (16)
y=-—1
And,
2
Azip = azipy + PXit2 + Z AExpis—y + Dijxs + it (17)
y=-1

Where A zdenotes the change in the outcome variables (total factor productivity, labor
productivity, employment or wages), it,j and k index firms, time periods, sectors/
industries and countries respectively, while D denotes the full set of industry, regions
and time dummies. X is a vector of control variables, and invest;; and Exp;, are dummy
variables set equal one if firm i made firm-level investments or switches to exporting, at
point t, and zero otherwise. To evaluate the impact of investment on exporting and
exporting on investment, we also use an indicator to predate investment (invest;,.,) and
exporting (Expj..,); estimating Equations (16) and (17); and use an indicator to predate
investment (invest;_;), to further control for any relationships in pre-periods not cap-
tured by matching process.

4.3 Estimating total factor productivity (TFP)

In this section, we present how we derive the estimates of TFP. We generate consistent
estimates of the production function using the Levinsohn and Petrin (2003, henceforth
LP) method by help of the “levpet” STATA command, which uses intermediate inputs as
controls for unpredicted productivity shocks, and we predicted TFP.

We consider a firm that produces good, x, using a cobb-Douglas production functions
in logs:

Vie = By + Bikic + Blie + Biimis + zig + €t (18)

vt is the value added (the difference between gross output and intermediate inputs), k;is
the log of capital input, I;;is the log of labor input, im; is the intermediate inputs, z; is the
TFP component and ¢;is the error component.

Using LP, we can recover the predicted firm-level productivity estimates and generate
an index of the firm’s TFP, thus:
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zy = TFPy = vay — B\lkit - B\zlit - [Zimit (19)

Where z;; is the predicted TFP, va; is value added, ki, li;, im;, denote the recovered
estimates from capital, labor and intermediate materials.

Overall, we present the results in some chronological order. First, we present the
export and investment premia; second, we report the results of average treatment effects
on the treated, estimates of the DID; third we report the results of effect of firm-level
investment on export participation, and finally report the results firm-level invest on
post-entry productivity growth rates of firms engaged in exporting.

5. Estimation results and discussion
5.1 Does firm-level investment induce export market entry among small firms?

In this section we examine whether small firms that invest in capital in periods, t-2 and
t-1, increase their probability of exporting in period t. We estimate Equation (12) by
matching non-exporting firms that engage in firm-level investment with non-exporting
firms that do not in periods, f-2 and -1 to estimate average treatment effects on the
treated. Analogously, we estimate Equation (13) by matching exporters and non-expor-
ters in periods, t-2 and t-1 and evaluate whether previous exporters that do not engage in
firm-level investment activities are more likely, than non-exporters who do not, to engage
in firm-level investment. We report our results in Table 2. Column 1-2, are treatment
variables and firm size classes respectively. Columns 3-4, report the treatment outcomes,
average treatment on the treated (ATT), without and with covariates. We report and
discuss the results of difference-in-differences with covariates.

In Table 2, panel (a), we show that non-exporters who invest in physical capital have
high probability of switching status to being exporters. We find that previous new
investments, two years ago, raises the probability of micro and small firms, that is a
non-exporter, switching status to exporter by 19.2% and 2.8% respectively. In the run-up
to export entry, period -1, this probability rises to 24% and 7% for micro and small firms,
respectively. When we observe the probability of other firm size classes switching export
status, we find that large firms that have invested in capital have the highest probability,
9.2% of remaining as non-exporters, that is to say, not switching export status. We
observe similar patterns among medium firms, with a probability of remaining a non-
exporter by 3.5%. Our results indicate that these firms are unlikely to switch status, from
non-exporters to exporters, regardless of firm-level investment in capital.

Correspondingly, in panel (b), last column, we report results for the probability of new
export entrants investing in capital stock to improve their survival chances in the export
market. From Table 2, we note remarkable results; new entrants that initiate exporting
also engage in firm-level investments to boost their chances of success. Most interestingly
is the probability of micro firms that are new exporters; one year after first export, they
are 33.1% more likely to engage in firm-level investment to increase their success and
survival in the export markets. This probability is higher than any firm size class, followed
by small firms with 8.2% probability of engaging in investments. Two years into export-
ing, we observe that new entrants may face intense competition in the export markets
that forces them to expand their production capabilities and upgrade their technologies.
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We can see that all the new entrants increase their probability of engaging in firm-level
investment in capital stock. To take the most pronounced examples, we observe that
micro and small firms are now, 44.1% and 31.2%, respectively, more likely to engage in
firm-level investment in capital.

Overall, this section reports results that are consistent with findings that show that
firms who engage in any productivity enhancing activities like innovation, Research and
Development or technology upgrading at the firm-level receive a stream of benefits that
accrue from such investments (Aw et al., 2007; Esaku, 2020b; Esaku & Krugell, 2020a).
Consequently, these firms are able to restructure their production processes by improv-
ing the production technology, which in turn raises production efficiency and lowering
average marginal costs of production; raising performance of firms (Bustos, 2011;
Caldera, 2010; Damijan et al., 2010; Jorgenson, 2011).

5.2 The effect of firm-level investment on export market performance

Next, we consider the fact that firm-level investment helps small firms improve their
performance and survival in the export market. Our assumption is that firm-level
investment in capital is a catalyst that upgrades the production technology used by
small firms, helping them to improve the organization and restructuring of the produc-
tion processes. We estimate Equation (13) and match exporting firms that engage in
firm-level investment with non-exporters who do not, to evaluate their productivity
differences. We also augment the results by estimating Equation (17), which gives us
the results of difference-in-differences. We present the results of difference-in-differ-
ences, with covariates and without covariates in Table 3.

Our findings reveal that firm-level investment is another channel that may explain the
large productivity differences between exporters and non-exporters. This channel may
also provide a key to explaining why small firms enter the export market even though
they are not established, that is to say, they are not productive and large, in terms of their
sales volumes and employment level, as suggested by Bernard and Jensen (1999). We
note from Table 3, last column that all new entrants who invested in capital, before entry
or invest during exporting, increase their productivity levels, with small and micro firms
gaining disproportionately, 52.9% and 22.3%, respectively. We also note that, large firms
also possess higher productivity levels, 28.5% but we can argue that these firms may have
already possessed superior productivity levels even before entry into the export markets;
so entry into export markets instead raises their productivity further. When we examine
labor productivity levels among these new exporters, we show that micro and small firms
have remarkably high levels of labor productivity, 75.4% and 46.4%, respectively. We
observe that firm-level investment in capital stock does not only facilitate firm entry into
the export markets for small firms, but also increases TFP and labor productivity among
new exporters who are micro and small, in terms of their employment level.

We confirm that firm-level investment is another crucial channel for productivity
enhancing effects of trade, implying that small firms that invest in physical capital
strengthen their ability to raise productivity and performance in export markets
(Constantini & Melitz, 2008). Furthermore, these findings are in agreement with evi-
dence presented by Yeaple (2005) emphasizing the view that heterogeneous differences
between exporters and non-exports arise because of differences in production
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technology. Firms that endogenously improve production technology of producing
product x improve their efficiency and reduce the marginal costs of producing additional
units of that product. Firm-level investment in capital stock is analogous to improving
small firms’ technology and productive capacity, thus increasing firm production
efficiency.

5.3 Firm-level investment and growth rates of new exporters

In this section, we report the growth rate estimates for new exporters who have carried
out firm-level investment in the past one year. We estimate an equation of the following

type:

1 2
Az = P (zit — zi—1) = i + PXir + Z AyExpis—y + Djgs + €z (23)
it—1 <
y=-1

Where Az denotes the change in the outcome variables (total factor productivity, labor
productivity, employment or wages), and the rest of the terms are labeled as before; 4,1,
and k index firms, time periods, sectors/industries and countries respectively, while D
denotes the full set of industry, regions and time dummies. X is a vector of control
variables, and Exp;; is dummy variables set to one if firm i is an exporter, at point ¢, and
zero otherwise.

We present the estimation results in Table 4. From Table 4, column 4, we can see that
TFP, labor productivity and employment growth rates for micro firms that are new
exporters and have invested are 3.3%, 6.5% and 10.2%, respectively. These growth rates
are positive and statistically significant at 10%, 5% and 1% for TFP, labor productivity
and employment respectively. When we examine growth rates among small firms, we
note that the TFP, labor productivity and employment growth rates are at 16.3%, 1.1%
and 1.3%, respectively, all significant at 1% level. Consequently, the main message that we
report in Table 4 is that firm-level investment is a key catalyst of productivity growth
among new exporters who are either small or micro in nature. Thus, new exporters who
have upgraded their technologies receive higher productivity premia which further drives
productivity differences between exporters and non-exporters (Bustos, 2011; Esaku,
2020b; Esaku & Krugell, 2020a).

Our results seem to suggest that, although productivity differences between exporters
and non-exporters may be explained by self-selection and learning-by-exporting pat-
terns, firm-level investments in capital stock may also be another channel that further
explains these observed differences. We show that firm-level investment in capital stock
induces export market entry for micro and small firms and generates productivity
growth. Consequently, we point out that theoretical models that emphasize that produc-
tivity differences between exporters and non-exporters are explained by self-selection
and learning-by-exporting mechanisms only may be underestimating the role played by
firm-level investment in capital. Consistent with Rho and Rodrigue (2016) and Esaku
(2020b), we show that firm-level investments help small and less productive firms to
increase productivity and raise their odds of export entry, and grow faster and survive in
the export markets.
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6. Conclusion

In this study, we analyzed the effect of firm-level investment in capital stock on
export entry and productivity growth among small firms. Using firm-level data from
two selected Sub-Saharan African countries, we show that for small and new
exporters who engage in firm-level investments, firm-level investment capital stock
is associated with a high level TFP and labor productivity. Moreover, our findings
are consistent with others showing that engaging in any productivity enhancing
activities like innovation, Research and Development or technology upgrading at the
firm-level receive a stream of benefits that accrue from such investments, as firms
can restructure their production processes by upgrading production technologies,
consequently raising production efficiency. We show a clear indication that when
small firms invest in physical capital, especially plant and equipment, they are able
to upgrade their productive capacity, consistent with the view that more productive
firms can produce more output at lower unit costs as postulated in our theoretical
model. We find evidence that small firms who invest in physical capital receive a
positive, statistically significant premium when they engage in exporting and once
they survive their first year of exporting, grow faster.

Our findings may imply that firm-level investments in capital stock are associated
with increased probability of export entry, and better export market performance
and growth rates among small firms. At the policy level, we note that export-led
policies or strategies will have meaningful impact if supporting micro and small
firms access the much needed financing to upgrade their production technologies is
the core of such policies.
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