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Jonathan Oniovosa Ososuakpor (Nigeria)

STRUCTURAL ATTRIBUTES

OF FIRMS, IRREVERSIBILITY, AND
UNCERTAINTY OF CORPORATE
INVESTMENT IN NIGERIA

Abstract

In the Nigerian context, there is a gap in the literature on the structural attributes of
firms and the extent to which corporate investments are irreversible. Thus, this study
was to empirically examine the structural attributes of firms, irreversibility, and un-
certainty of corporate investment using the real options theory of investment. The
study is based on annual data series of firms listed on the Nigerian Stock Exchange
from 2005 to 2019. The study measured structural attributes using competitiveness
and monopoly/oligopoly of a firm, macroeconomic uncertainty, inflation, interest, and
exchange rates, and examines their association with corporate investments. The study
was conducted using a panel dataset adopting a fixed-effect estimation technique that
takes into account potential endogeneity and firm specific-effects. The result showed
that the macroeconomic uncertainty measure of exchange rate volatility is strongly
detrimental to corporate investment decisions. Furthermore, interest rate and inflation
volatilities are not detrimental to investment growth, while exchange rate uncertainty
has a substantial negative influence on corporate investment. Besides, macroeconomic
uncertainty was found to be a greater disincentive for firms with irreversible invest-
ments than for firms with more easily reversible investment projects.

Keywords competition, monopoly, oligopoly, macroeconomic
uncertainty, inflation rates, interest rates, exchange rates,
real option theory

JEL Classification D42, D43, G11

INTRODUCTION

In the economics literature, investment has been widely acknowl-
edged as one of the most volatile components of the national output
of realizing sustainable economic growth. However, over the past
decades, Nigeria’s investment profile has looked very alarming. For
instance, from 2001 to 2012, the average share of investment in the
gross domestic product (GDP) is nine percent, and a decline has
been witnessed in recent years (Okoro, 2014), which is quite unim-
pressive compared to the investment profile of other countries in
sub-Saharan Africa (SSA).

Broadly speaking, diverse factors can affect corporate investment,
one of which, according to Jung and Kwak (2018), and Khan et
al. (2020), could be the extent of uncertainty about future events.
Lately, researchers are keen in attempting to fathom the nature of
the uncertainty-investment relationship, both at the market and
firm levels. However, the nature of this relationship is yet incon-
clusive (see Khan et al., 2020; Machokoto et al., 2020; Jung & Kwak,
2018; Tanaka, 2016). Uncertainty is a factor that is pertinent in
an environment in which investors have difficulties in predict-
ing future events (Ejedegba, 2006; Kalu & James, 2012; Oriavwote &
Oyovwi, 2013).
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In developing countries, including Nigeria, they are highly volatile in nature, with prevailing infor-
mation problems arising from deficient markets and institutions (Ninh et al., 2000; Ajide & Lawanson,
2012). Inefficient capital markets result in wrong price signals that could affect the efficiency of resource
allocation for effective investment, which could slow down the growth of an economy (Edo, 2005; Ifada
etal., 2019).

Remarkably, investment paradigms have long ignored the relevant features of investment behavior,
since investment expenditure may be irreversible, and investors may decide to delay in investing their
money if they perceive that there is uncertainty about market indicators of prices for goods, costs of
inputs and other dynamics necessary for economic agents to make investment decisions (Khan et al.,
2019; Bernanke, 1983; Jorgenson, 1971). Dissimilar investment models have been developed to assess
corporate investment, since it is perceived that when investment projects are correctly valued, it will
assist investors in making valuable decisions that could help a firm to make workable financial commit-
ments for the survival of the firm via the channel of profitability or value creation. However, the pre-
vailing net present value and discounted cash flow techniques seem inept in capturing all the important
factors that could influence investment decisions (Muzurura, 2018), hence the consideration of the real
options theory of investment.

The real options theory advocates that uncertainty adversely influences investments in the area of ir-
reversible capital by obtaining the utmost information, which stemmed from delay (Kang et al., 2014;
Julio & Yook, 2012; Bekoe & Adom, 2013 cited in Muzurura, 2018). Admittedly, studies on irreversibility
and uncertainty of corporate investment in Nigeria and other sub-Saharan Africa nations are available
in the literature (see Machokoto et al., 2020; Oriavwote & Oyovwi, 2013; Ajide & Lawanson, 2012; and
Kalu & James, 2012), but most of these studies used traditional methods to determine factors relevant
for a firm’s decision to invest.

The traditional approach has not given room for flexibility as it relied largely on net present value criteria
for investment selection and so it seems to be giving a conflicting picture of what determines invest-
ment (Pindyck, 1991). Again, to overcome the methodological bottleneck of relevant valuation models
of investments, there is a need to develop valuation models capable of capturing features of investment
such as irreversibility, uncertainty and, more importantly, how the structural attributes of firms (com-
petition and monopoly/oligopoly) affect corporate investment in Nigeria.

1. LITERATURE REVIEW

for investors who are able to take advantage of it.
According to Dixit and Pindyck (1994) cited in

The prerequisite to consider the structural attrib-
utes of the market in which firms are located can-
not be over-emphasized, since it is very relevant
when studying the relationship between corporate
investment and uncertainty in the standard real
options theory (ROT) of investment in the con-
ditions of irreversibility and uncertainty (Khan
et al., 2020). The ROT of irreversible investment
decisions under uncertainty was proposed by
Bernanke (1983) and Dixit and Pindyck (1994).

Predominantly, ROT is the only methodology that
emphasizes the positive potential for uncertain-
ty, and this is based on the argument that uncer-
tainty can sometimes be a source of added value
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Kang et al. (2014), at the core of the ROT approach
are two elements, namely the ability of individu-
als or investors to learn from what is happening
around them, and their willingness and ability to
change behavior through learning. In other words,
the ROT approach uses current and updated
knowledge or information to empower opportu-
nities while reducing uncertainty or danger.

Given the options framework, Koetse et al. (2009)
noted that investors should take the following
three important steps, namely: First, by relying
on the fortune to increase the possible profit, and
this is called the option to expand; second, the in-
vestor must reduce or abandon investments when

http://dx.doi.org/10.21511/imfi.18(3).2021.33
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the information received contains bad news, and
this is called an option of abandonment, and this
will allow a rational economic agent to cut losses;
and third, it helps to deter further investment if
the information suggests ambivalence about the
prospects, and this is called a delay or wait option.

The purpose of the delay is to give investors time
to gather further information with the expecta-
tion that market information will make the in-
vestment attractive (Kang et al., 2014). The ROT
approach demonstrates that the opportunity cost
is proportional to the level of investment uncer-
tainty as well as the degree of irreversibility (Khan
et al., 2020; Machokoto et al., 2020). As uncertain-
ty increases, the value of a flexible strategic posi-
tion increases relative to a more irreversible one
(Tanaka, 2016). Considering the total uncertainty,
rather than just the systematic component of it, is
an important feature that distinguishes the ROT
from traditional investment theory.

Most studies on structural attributes, irreversibil-
ity and uncertainty of corporate investments have
long recognized that models based on simple rules
of discounted factor are weakened by the fact that
they do not take into account the opportunity cost
of irreversibility when investments in capital are
sunk cost (Abel, 1983; Arrow, 1968). The structur-
al attributes of firms are about monopoly, oligop-
oly, and competitiveness, and it is assumed that
small and large firms make investment decisions
albeit competitive interactions.

Practically, competition can influence the rela-
tionship between investment and uncertainty. For
instance, Caballero (1991) and McDonald and
Siegel (1986) showed that imperfect competition
negatively intensifies the relationship between in-
vestment uncertainty. A monopolistic firm can
simply delay its investment as an investment op-
portunity is always available at any time when it
decides to do so (Muzurura, 2018). This argument
may also apply to an oligopolistic firm, probably
to a lesser extent.

In case of divergence, if a firm operating in a com-
petitive environment stays too long, its competi-
tors will seize the investment opportunity. Thus,
the firm invests quickly to stay ahead of the com-
petition (Khan, et al., 2020; Abel & Eberly, 1994).

http://dx.doi.org/10.21511/imfi.18(3).2021.33

In this case, the value of the wait option becomes
less (Khan et al., 2020; Grenadier, 2002, Luehrman,
1998). Consequently, competition reduces the neg-
ative impact of uncertainty on firms investment.

In addition, when examining the relationship be-
tween investment and uncertainty, it is impor-
tant to consider the size of firms (Jung & Kwak,
2018). This is because small firms may lack mana-
gerial expertise, which limits their ability to miti-
gate the adverse effects of likely chang4e (Dibiasi,
Abberger, Siegenthaler & Sturm, 2018). This would
mean that investment by small firms is subject to
more undesirable effects of uncertainty.

Besides, if relinquishment costs are snowball-
ing with the size of the firm, comparable invest-
ments may be viewed by larger firms as more ir-
reversible than smaller ones (Jung & Kwak, 2018).
Uncertainty, through the channel of irreversibility,
may have a more negative impact on investment
by larger firms than smaller ones. According to
these arguments, the effect of firm size on the in-
vestment-uncertainty ratio appears to be ambig-
uous (Oriani & Sobrero, 2008 cited in Jung and
Kwak, 2018); this, therefore, creates a gateway for
further study on corporate investment, particular-
ly for developing economies like Nigeria.

Corporate investments may be grouped by four
broad categories such as public domestic, private
domestic, foreign direct, and portfolio invest-
ments (Okoro, 2014). Public domestic investment
includes government and public enterprise invest-
ment in social and economic infrastructures, real
estate, and tangible assets, while private domestic
investment refers to the formation of gross fixed
capital plus net changes in the level of invento-
ries. The combination of public investment and
private investment is called gross fixed capital for-
mation, and this distinguishes them from foreign
investment.

Bakare (2011) notes that foreign investment is
mainly related to tangible assets and is called di-
rect foreign investment. It is called portfolio in-
vestment if it is linked to the markets for bonds,
shares, and other securities such as derivatives.
According to Jangilli and Kumar (2014), corporate
investment is used interchangeably with private
investment, so corporate investment is conceptu-
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alized as the amount of capital spent on increasing
a firm’s total assets.

Corporate investments could be financed either
from internal sources of funds, such as accumu-
lated earnings in the form of retained earnings,
provision for asset decay (depreciation), or from
external sources of financing, such as borrow-
ing in the money market, fresh capital injection
through the capital market among other things.
According to Oriani and Sobrero (2008) cited in
Jung and Kwak (2018), at the micro-level, private
investment behavior is characterized by two main
decisions such as investment financing and profit
allocation. Noteworthy is the fact that firms have
limited resources that must be optimized among
competing uses, hence the very essence of firms
watching critically to make appropriate invest-
ment decisions in order to obtain optimal profit
and sustainability of their enterprise, despite the
irreversibility of investments.

Since the late 1980s, several authors have empha-
sized the fact that irreversibility of investment
is a vital factor that can have an impact on cor-
porate investment decisions of firms (Bertola &
Caballero, 1994; Bernanke, 1983; McDonald &
Siegel, 1986). According to Khan et al. (2020) and
Jung and Kwak (2018), the irreversibility of invest-
ment implies a situation where the machinery and
equipment that the firm uses may be difficult to
dispose of, or that the resale price may be signifi-
cantly lower than the cost of replacement.

Similarly, irreversibility reduces the chances of
firms disposing of, used physical capital to be able
to survive in periods of downturn in an economic
environment, and this may make the firm post-
pone or suppress investment at the time when un-
certainty is prevalent in the economys; irreversibil-
ity raises the cost of capital and eventually increas-
es the threshold value of investment.

Correspondingly, when the investment capital
cost is irreversible, they introduce an option val-
ue to postpone investment when there is addition-
al information about a future event (Kang, et al,,
2014). Moreover, when the uncertainty level pre-
vailing in the economy is high, the value of being
able to restrain or reduce investment projects in-
creases, leading to lower current investment costs.
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Furthermore, investments outside the firm or
industry are often partially irreversible because
buyers in the second-hand goods markets may
not be able to assess the quality of the goods and
the offer price that matches the average quality
in the market (McDonald & Siegel, 1986). On
the other hand, sellers who know the quality of
the goods they are selling may be reluctant to
sell above-average price in the market, in which
case they try to establish a meeting point be-
tween the buyer’s and seller’s price. This even-
tually leads to selling stock of investment be-
low-cost or its book value. This is what is termed
as the “lemons problem” that plagues many of
these markets (Akerlof, 1970).

Irreversibility can arise due to government reg-
ulations or institutional arrangements. For in-
stance, government controls on capital could pre-
vent investors from selling assets and reallocat-
ing their resources. Similarly, investment in new
workers may be partly irreversible due to high
costs of hiring and training workers (Pindyck,
1991), so most capital expenditures are in part, ir-
reversible (Khan et al., 2020; Jung & Kwak, 2018;
Tanaka, 2016).

Again, studies on the nature of the relationship be-
tween investment and uncertainty have been con-
cerned with the decisions of firms that are com-
petitive with irreversible investments in the de-
veloped world and other regions outside Nigeria.
While empirical models have shown mixed re-
sults, most studies seem to show the undesirable
effects of uncertainty on firm investment due to
irreversibility.

For instance, Khan et al. (2020) examined the link
between diverse uncertainties and corporate in-
vestment in public and private enterprises in China
over the period 1999-2016. To control for endoge-
neity, a two-step Generalized Method of Moments
(GMM) was used, and the results showed that
market and firm-specific uncertainties positively
affect corporate investment. Contrarily, the study
found that economic policy-based uncertainties
negatively affect corporate investment. In addi-
tion, it was found that cash flow stimulates the ef-
fect of firm-specific uncertainty on state-owned
enterprises’ investment and weakens non-state-
owned enterprises.

http://dx.doi.org/10.21511/imfi.18(3).2021.33
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Jung and Kwak (2018) studied the R&D invest-
ment behavior under uncertainty in Korea that
depends on a firm’s characteristics. The GMM re-
sults showed that firm size and innovation capac-
ity positively moderate the negative link between
uncertainty and R&D investment.

In Japan, Tanaka (2016) evaluated the associa-
tion between the impact of uncertainty on fixed
investment and industrial attributes based on a
set of manufacturing firms’ panel data. The study
assesses the extent of competition in the product
markets and the irreversibility of capital goods us-
ing an autoregressive model. The results showed
that less competition in the product market is as-
sociated with a greater negative effect of uncer-
tainty on investment. Moreover, the study showed
that the effect of uncertainty on investment is
negative and significant for industries with more
irreversible capital goods with a low likelihood of
disposal in the second-hand market.

In Nigeria, Oriavwote and Oyovwi (2013) investi-
gated the behavior of corporate investment using
1980-2011 data. The result indicates that govern-
ment spending on building and developing infra-
structures has been beneficial to corporate inves-
tors. Besides, Johansen co-integration test supports
the long-run relationship between variables, and a
significant and negatively signed error correction
model suggests a satisfactory speed of adjustment.

Ajide and Lawanson (2012) assessed the determi-
nants of domestic private investment in Nigeria
during the period 1970-2010. Variables of public
investment, gross domestic product, the real rate
of interest, rate of exchange, credit to the private
sector, terms of trade, external debts, and reform
dummies were used. The study found that pub-
lic investment, real gross domestic product, and
terms of trade are statistically significant in the
short run.

Bakare (2011) examined the determinants of pri-
vate domestic investment in Nigeria using time-se-
ries data and an error correction mechanism. The
results suggest that political upheavals may have
created a climate hostile to private investment, but
the overall measure of political and macroeco-
nomic instability is an obstacle to private invest-
ment in Nigeria.

http://dx.doi.org/10.21511/imfi.18(3).2021.33

While it is recognized that there are robust stud-
ies on corporate investment in Nigeria around the
world, as far as is known, there are no valuation
models capable of capturing features of invest-
ment such as irreversibility, uncertainty, and how
structural attributes of firms (competition and
monopoly/oligopoly) affect corporate investments
in Nigeria. Given the gap in the literature, this
study hypothesizes that structural characteristic
of firms and the extent to which corporate invest-
ment is irreversible have no significant influence
on the relationship between corporate investment
and uncertainty.

2. METHOD

In this paper, the ex-post facto research design
was employed. According to Kerlinger (1986)
cited in Okoro and Ekwueme (2020), this design
is adequate as it is a substitute for true experi-
mental research. More so, this design is justi-
fiable, since the dataset used is obtained from
secondary sources. The study population con-
sists of data obtained from one hundred and
sixty-one (161) firms publicly quoted on the
Nigerian Stock Exchange as of December 31,
2019.

For relevance and consistency, data on finan-
cial institutions were screened out, retaining
those on the real sectors of the economy. This
is because the study was about the real sector
of the economy, not portfolio investment, and
therefore it was necessary to screen out finance
companies. Again considering data availability
and continuity, the total population was further
screened and ended up with a clean sample of
73 firms. For these samples, Nigeria investment
determinant variables based on the real options
theory of investment were constructed.

The data used were classified as irreversible in-
vestment capital, firms that are competitive and
monopolistic in their market structure. The da-
ta series for the models spanned from 2005 to
2019 and were obtained from the Nigerian Stock
Exchange, Bureau of Statistics, and the Central
Bank of Nigeria’s statistical bulletin. The most
appealing model to empirically determine the
investment-uncertainty relationship offered by
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Sakar (2000) on real option pricing theory was
adapted. To test for the threshold effects of the
investment-uncertainty relationship, following
Sakar (2000) on the real options model, the fol-
lowing models were specified:

I/K = a, + a,UmL + a,UmH + ¢, (1)

I/K = a, + a,UmL +
+a,UnH +a,(I/K) _ +yVe,

@

where I/K - ratio of corporate investment to
capital stock; UmL - proxy for linear uncertain-
ty measure — low measure of uncertainty; UmH -
proxy higher uncertainty measure — high measure
of uncertainty; and (I /K ) - lagged investment
to capital ratio.

t-1

To test the robustness of the results, equation 2
was set to estimate a dynamic investment mod-
el with a lagged investment-to-capital ratio. Bo et
al. (2001) opined that most empirical investment
studies do account for the lag dependent variable,
since investment decision is a dynamic issue. The
lag dependent variable is taken into account to
allow for a conceivable dynamic structure in the
model that could be caused by the inertia of the
dependent variable.

In addition, a conceivable advantage of add-
ing lagged term is that it may eliminate serial
correlation. The dependent variable is the ratio
of gross corporate investment to capital stock.
Uncertainty constitutes the main variable of in-
terest in this study, and indeed, the inclusion of
uncertainty terms in the model is motivated by
theoretical and empirical literature, suggesting
that uncertainty may affect firms’ investment de-
cisions. Since firms in Nigeria face various types
of uncertainty and do not know which of the un-
certainty impact most on investment decisions of
firms, another model of investment is specified
that incorporates different proxies of macroeco-
nomic uncertainty faced by individual firms into
equation (3), thus:

I/K=a,+au,, +a,U,, +
+a, (1/k)t_, + S Ureer +
+B,Urint + BUinf + &,

)
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where Ureer - volatility of exchange rate; Urint -
volatility of interest rate; and Uinf - inflation rate
volatility. All other variables specified in equation
3 are as previously defined.

To test the threshold effects of the investment-un-
certainty relationship as implied by the real op-
tions model of Sarkar (2000), a simple Q-type
model of investment is specified, extended
by the linear and a quadratic term for uncer-
tainty, using Nigerian firms’ dataset. The pre-
diction equation was estimated using fixed ef-
fects and Generalized Least Squares (GLS). The
fixed-effect model accounts for the potential
existence of heteroskedasticity and was adopted
to account for individual-specific effects. This
means that each firm has its intercept reflecting
individual heterogeneity.

There is also the assumption of the possible ex-
istence of individual firm’s homogeneity, and
upon this assumption, an alternative equation
was estimated using the common intercept
model also referred to as the pooled model. This
means there is no unobservable characteristic
that makes the firm heterogeneous. The choice
of fixed effect is on the premise that members
of the pool (individual firms) were selected on
a random basis rather on data consideration,
which is the case in most panel studies where
the individuals are firms or countries. Thus it
is appropriate to adopt the fixed effect model.
Besides, the fixed effect accounts for unobserv-
able individual-specific effects; however, fixed
effect and GLS estimation methods have their
drawbacks.

In this study, volatility of variables was meas-
ured using standard deviation and, where appli-
cable, Generalized Autoregressive Conditional
Heteroskedasticity (GARCH) models. For mar-
ket uncertainty, a panel data estimation tech-
nique was used, while for uncertainty prox-
ies, the study used GARCH (1 1) for data with
high volatility, and for low volatility, standard
deviation from a geometric Brownian process
was used. The preference for these uncertainty
measures over the other measures can be jus-
tified by the fact that financial markets could
react nervously to macroeconomic crises.

http://dx.doi.org/10.21511/imfi.18(3).2021.33
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Following Lensink et al. (2001) and in line
with the existing literature, there are five main
methods of constructing an uncertainty proxy:
standard deviation, standard deviation of vol-
atile portion of a stochastic process, standard
deviation of a geometric Brownian process, the
GARCH model of volatility, and standard de-
viation derived from survey data. This study
explored the five measures as much as possi-
ble, given the point that the GARCH model has
a different stationarity process compared to
the real options model. Specifically, the study
adopted the GARCH model of volatility, which
assumes that the variance of the error terms is
not constant over time, and this is often the case
with the stock market data.

Irreversibility may lead to postponement or
suppression of investment during the period
of uncertainty, since it decreases the likelihood
of firms selling used physical capital to sur-
vive the downturn of the economic environ-
ment. Irreversibility, therefore, is important
and should be accounted for when examining
corporate investment determinants in the real
options theory paradigm. Since firms are classi-
fied into competitive and monopoly firms based
on the stock exchange local industry classifi-
cations, an interactive dummy variable for the
use in the regression is constructed to show how
market structure influences investors’ uncer-
tainty decisions. Thus, competitive firm (Com)
was set equal to 1 (i.e. Com = 1), and zero other-
wise (Com = 0).

3. RESULTS
Table 1. Descriptive statistics of variables

Source: Computed by the author using STATA.

Table 2. Descriptive statistics of market

uncertainty of the investment model

Source: Computed by the author using STATA.

Period | MeanIK | SdIK : Mean um . sdum
2005 5259251 | 25.82027 : 13.97030 : 2212847
2006 3.028980 : 6.817581 @ 13.93160 : 21.85487
2007 . 13.69343 .
Tao0eaaoo7  1m1eon | 1375389 2181086
2009 3314066 © 7.142833  14.00341 . 2271009
T 2010 ¢ 3.1 151125 ”Wé'é‘iéé”z'dmWii.ii%ié """" 23, 85491””
201 38 . 7. 1453816 2532901
2012 3. 070425 1261553 23.42123
L2013 2965579 7614814 | 1406418

1831411
1711529

1 471765

0.808508 1

1. 41094

8973074
1275423
11653518

20.31614

19.33039
26.46162

40 72408

The annual averages shown in Table 1 indicate that
investment scaled by the size of capital stock was
generally on the fall over the study period, as re-
flected by the increasing standard deviation. From
the table, investment witnessed a steady dip over
the period 2005-2019, implying that unguided lib-
eralization of the economy could be detrimental
to investment, particularly if domestically pro-
duced goods are not internationally competitive.

Table 3. Effect of irreversibility on corporate
investment in Nigeria

Source: Computed by the author using STATA.

Dependent Variable: LNIK

Linear estimation after one-step weighting matrix

Statistics IK Uum um2

3.36280 11.96387 561.0436
2. 12912 3 87905 """""""""""" 11. 56406 o
231 4614 124.07556 """"""" : '“14812 69 o
0.00675 001458 O 00020
11'.“8.8%83 21.43805 """"""""" 1906 840 o
14'.‘;%.1550 3.1224é """"""""""""" 4 62585
22'5‘9.:9”550 12.3621'5‘9' """""""" 24 51965 .
29';1.5:”826 1048043“4'1 """""""" 491474 1 o

Sum Sq. Dev. llé‘..)gQ.S 386933%" 3.06E+O9.

. H . . ioStd. T

Variable @ Coefficient : ¢ t-Statistic |  Prob.
: : Error : :

c ~034954 | 033057 | -1.09895 | 0.30212
LNUM -0.00048 0.01595
LNIK( 1) 0.25699 0.03918 681679 OOOOO***
IREV 0.00283 0.00135 2 18066 O 03762**
R squared 0.92904 Mean dependent var l 18718
AdJUSted 0.91648 S.D. dependent var 1.28377
R-squared
SE.of ) 0.44320 Sum squared resid 136.076
regression
F-statistic i 76.88949 Durbin—Watson stat 2.09292

http://dx.doi.org/10.21511/imfi.18(3).2021.33

Note: The standard errors are heteroskedasticity consistent.
* *¥* and *** denote statistical significance at 10%, 5%, and
1%, respectively. IREV = Irreversibility of investment (factor
shaping the uncertainty impact on corporate investment). All
other variables in this model are as previously defined.
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Table 3 considers the effect of irreversibility on
the investment-uncertainty relationship. As for
the the interaction of the irreversibility indicator
with the uncertainty terms, it is observed that irre-
versibility of investment capital is a relevant factor
influencing a firm’s decision in Nigeria. The coef-
ficient of the interaction term (irreversibility) is
considerably small but statistically significant at a
5 percent level. A striking observation is that up-
on the interactive term, the estimated coefficients
of the linear market uncertainty indicator showed
substantial changes.

Specifically, the coeflicient of linear market uncer-
tainty changed from a positive value to a negative
value, and other variables of the model displayed
substantial changes in their form. Indeed, the co-
efficient magnitude and signs, as well as the level
of statistical significance of the estimated stand-
ard investment determinants displayed reasonable
changes. The coefficient of the uncertainty term is
the slope coefficient for firms with more reversi-
ble investment (IREV = 0), and the product of the
interaction term is the slope coefficient for firms
with more irreversible investment (IREV = 1).

As Table 3 shows, the interaction term is statisti-
cally significant with the marginal improvement
in the coefficient of the linear market uncertain-
ty indicator (Um), indicating that uncertainty de-
creases investment in the presence of irreversibil-
ity, as envisaged by the real options theory of in-
vestment. For further evidence bothering on the
objectives of this study, the notion of a firm’s deci-

sion on corporate investment is applied, based on
the structure of the market in which it operates.
In this regard, the competitive and monopolistic/
oligopolistic structure of the market in which in-
dividual firms operate was considered.

Specifically, sensitivity of the results to the nature
of the proposed sample firms (i.e. effect of com-
petition/monopolistic nature of firms on invest-
ment-uncertainty relationship) was explored (see
Table 4). With regard to the interaction of the
market structure indicator with the uncertainty
variable, the coefficient of the market uncertainty
term was visibly upturned from the positive pos-
ture it took previously and became negative with
the value of -0.00748, although with relatively low
magnitude.

The coefficient of uncertainty term is the slope of
the coeflicient for firms that are monopolistic (i.e.
com = 0), and the product of interaction term is
the slope of coefficient for competitive firms (i.e.
com = 1). The outcome of the interactive term is
positive and statistically significant, but the coef-
ficient of the linear market uncertainty indicator
remains negative, quite negligible, and statistical-
ly insignificant, suggestive that uncertainty affects
investment decisions, but not necessarily influ-
enced by the market structure in which the firm
operates in Nigeria.

Regarding the diagnostic statistics, the R-Squared
of various models generally suggests that the ex-
planatory variables are capable of explaining

Table 4. Structural attributes of firms and corporate investment (Com)

Source: Computed by the author using STATA.

Dependent Variable: LNIK

Linear estimation after one-step weighting matrix

Variable Coefficient Std. Error t-Statistic Prob.
Cc : —-0.33720 0.32944 -1.06378 0.31844
ANUM e 7000748 001651 ~047071 o 087627
ANIKEL 028832 003921 671411 .boooorE
comM 0.00505 0.00206 2.55145 0.01486***
Rsquared 093299 Mean dependen var B
_Adjusted R-squared 092088 5.D. dependent var L2983
of regression 0.44133 Sum squared resid 134.934
F-statistic 800879 Durbin-Watson stat 209082

Note: The standard errors are heteroskedasticity consistent. *, **, and *** denote statistical significance at 10%, 5%, and
1%, respectively. IREV = Irreversibility of investment (factor shaping the impact of uncertainty on corporate investment). All
other variables in this model are as previously defined. COM = market structure in which firms operate (a factor shaping the
uncertainty impact on corporate investment).
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changes in the dependent variable. Similarly, the
outcome of the Durbin-Watson statistics sug-
gests the absence of higher-order auto-correla-
tion. Table 4 shows that the irreversibility of in-
vestment capital is a relevant factor influencing a
firm’s investment decisions in Nigeria. The coeffi-
cient of the interaction term is considerably small
at 0.00283 (see Table 3), but statistically significant
at a 5% significance level.

The result (Table 4) shows that the coefficient of the
interactive factor, i.e. market structure, is 0.00505
and is statistically significant at the 1% level, but
the coefficient of the linear market uncertainty
indicator remains negative at —0.00748, which is
quite negligible and statistically insignificant; this
indicates that uncertainty affects corporate invest-
ment decisions, but is not necessarily influenced
by the market structure on which firms operates
in Nigeria. Consequently, the hypothesis that the
structural attributes of the market have no signif-
icant impact on corporate investment in Nigeria
is accepted.

4. DISCUSSION

Social science researchers, especially economists,
have long been interested in additional research
on what determines investment, especially in an

environment where it is difficult to obtain in-
formation firms need to determine prospects.
Diverse theoretical models on investment deter-
minants have made opposing predictions about
what factors determine investment in developing
countries, of which Nigeria is a part, indicating
the need for empirical verification. Most of the
empirical studies on the issue were based on an
aggregate data set, in addition to failing to control
for potential relevant investment determinants,
leading to misleading predictions in many cases.

Based on the relationship between corporate in-
vestment and market uncertainty, the results of
this study are quite ambiguous for Nigeria firms.
The regression result was imprecise and, there-
fore, could not establish a discernible relationship,
as posited in real options theory of investment.
Under certain circumstances, the relationship is
positive, while under other circumstances, the re-
lationship turns otherwise.

Furthermore, it was found that irreversibility in-
creases the negative association of corporate in-
vestment with the market uncertainty variable,
but this result is reversed when the sampled firms
are competitive. The results are consistent with
Khan et al. (2020), Jung and Kwak (2018), and
Tanaka (2016) that the effect of uncertainty may
be stronger for less competitive firms.

CONCLUSION

This study assessed the structural attributes of firms, irreversibility, and uncertainty of corporate in-
vestment, using a panel of Nigerian firms listed on the Stock Exchange from 2005 to 2019, to ascertain
the factors that are most relevant to forward-looking investors. The result obtained revealed that under
certain circumstances, the relationship between structural attributes of firms and uncertainty of corpo-
rate investment is positive, while it turns otherwise under other circumstances. It was also found that
irreversibility increases the negative association of corporate investment with the market uncertainty
variable, but this result is reversed when the sampled firms are competitive. Again, the regression result
was imprecise and, therefore, unable to establish a discernible relationship, as posited in the real options
theory of investments.

Given the findings, the study recommends the prompt development of non-depository financial institu-
tions that would act as financial intermediaries and ensure competition with depository banks to verify
their behavior and, as a result, improve the efficiency of investments in the financial system. In addition,
the study advocates diligent and disciplined implementation of stable macroeconomic policy measures
for sustainable economic development through increased investment.
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