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Does inflation uncertainty hurt domestic
investment? Empirical evidence from Ghana

Kofi Kamasa®*, Eunice Efua Kpodo?, Isaac Bonuedi® and Priscilla Forson?

Abstract: This paper empirically investigates the effect of inflation uncertainty on
domestic investment in Ghana. In addition, it investigates the differential impacts of
permanent and transitory inflation uncertainty on investment in Ghana. Inflation
uncertainty was measured using the conditional variance generated from the
generalized autoregressive conditional heteroscedasticity (CGARCH (1, 1)) model.
Employing the autoregressive distributed lag (ARDL) estimator on data covering
1970 to 2020, the results provide strong evidence that inflation uncertainty, asso-
ciated with high volatility in commodity prices, hampers domestic investment in
Ghana. After disaggregating total inflation uncertainty into two components, this
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paper finds that permanent inflation uncertainty has a stronger adverse effect on
domestic investment than does transitory inflation uncertainty. Additionally, the
results reveal that domestic interest rate, foreign interest rate, government expen-
diture, and trade openness are also important factors that significantly affect
investment in Ghana. Given the economic implications of these results, this paper
offers actionable policy recommendations to improve investor confidence and spur
domestic investment in Ghana.

Subjects: Economics and Development; Economics; Finance

Keywords: domestic investment; permanent and transitory inflation uncertainty; CGARCH;
ARDL; Ghana

JEL: E22; E31

1. Introduction

In contrast to tumultuous growth performance in the past, Africa has been home to some of the
world’s fastest-growing economies in recent decades. Strongly behind this impressive growth
performance across the continent, among other factors, are the improved economic governance
and private sector development. In particular, private-sector-led activities and investments have
been significant catalysts for technological innovation, economic growth, job creation, revenue
generation, and sustainable development. For instance, in its “2020 Economic Report for Africa,”
the United Nations Economic Commission of Africa United Nations Economic Commission for Africa
(2020) reported that the private sector contributes over 90% to employment and 80% of govern-
ment revenue in low- and middle-income developing countries.

Therefore, attracting investors and creating an enabling environment for the private sector to
effectively drive economic development has been a top priority for most governments in Africa,
especially since the implementation of market-oriented structural adjustment reforms and eco-
nomic policies in the early 1980s. Among the several factors that policymakers have increasingly
emphasized to be critical in boosting capital formation is economic certainty, which gives investors
the confidence to invest, employ, and engage in other economic activities to grow their enterprises
and the economy at large (Aizenman & Marion, 1999; Boyle & Guthrie, 2003).

Uncertainty is an important subject, especially in the era of the coronavirus (COVID-19) pan-
demic, which has left individuals, firms, and governments wondering about the future (Altig et al.,
2020; Dai et al., 2021; Shear et al., 2021). For individuals and households, there is uncertainty
about their future income, job prospects, how much they will spend, what they will be able to
afford, and the value of their savings. Firms and other business organizations are highly uncertain
about who will purchase their goods, whether important raw materials or intermediate inputs can
be easily sourced in the face of supply chain disruptions caused by lockdowns, border closures, and
restrictive trade policies by some countries, and what workplace adjustments they will have to
make to accommodate COVID-19 containment measures. Governments also face an uncertain
future regarding revenue and spending requests, how long the pandemic will last, how individuals
and firms will behave, and the impacts of these on policy and the economy at large.

Like many developing countries, foreign aid and donor-based funding sources have long played
a significant role in Ghana’s economic development by narrowing the saving-investment gap,
complementing domestic resources, and bolstering investments in physical and human capital.
However, since 2017, the government of Ghana, given its vision of building Ghana Beyond Aid, has
turned its focus towards mobilizing domestic resources, attracting foreign capital and supporting
private sector development to promote capital formation, job creation, and economic transforma-
tion and growth (Government of Ghana, 2019). Since the mid-1980s, investment as a fraction of
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gross domestic product (GDP), despite being volatile, has generally been on the rise, increasing
from 3.7% in 1983 to 29% in 2005, before plunging to 11.7% in 2010 following the global financial
crisis which occurred between mid-2007 and early 2009. Although the investment-GDP ratio
increased to 29% in 2015, it has declined since then, reaching 19.5% in 2019. While increased
capital formation has contributed significantly to the enviable growth of Ghana’s economy over
the last four decades, domestic investment (especially by the private sector) has not increased as
is expected (Aryeetey, 1994; Aryeetey & Kanbur, 2017; Hug & Tribe, 2018).

Domestic investment and private sector development are stifled by several factors. Key binding
constraints confronting Ghana’s private sector growth and its ability to attract substantial invest-
ment include insufficient domestic demand to attract large investments, macroeconomic instabil-
ity, which creates uncertainty for investors, poor availability and quality of basic infrastructure, and
poor managerial and entrepreneurial skills (Fiestas & Sinha, 2011; World Bank, 2017, 2018).
Removing these and other obstacles is critical for boosting investment and accelerating economic
growth in Ghana. As part of its inward-looking vision of “Ghana Beyond Aid”, the government of
Ghana has made attracting local and foreign investors a top priority. Realizing this vision calls for
mobilizing domestic resources to finance the country’s development, with the private sector
playing an instrumental role in bridging the investment gap and fostering job creation, output
growth, and overall development. Lowering economic uncertainty, say by means of long-term
macroeconomic stability, constitutes an important strategy for improving consumer and investor
confidence, and attracting local and international capital.

Recent upsurges in Ghana’s inflation—rising from 7.5% in May 2021 to a 19-year high of 29.8%
in June 2022—are reminiscent of the high and persistent inflationary pressures of the 1970s and
mid-1980s, during which Ghana recorded its highest inflation rate of 123% in 1983 vis-a-vis an
annual average of 4.9% between 1967 and 1972. Similar to the 1970s and mid-1980s, the present
accelerations in the cost of living are reported to be the ripple effects of both internal and external
factors, including excessive government borrowing, rising indebtedness beyond the sustainable
threshold, continual depreciation of the cedi and general economic mismanagement, as well as
the COVID-19 pandemic and the Russian-Ukraine crisis. Until recently, Ghana experienced episodes
of stabilization (1983-2002) and downward inflationary trends (2007-2015), largely under the
monetary targeting and inflation targeting regimes respectively (Huq & Tribe, 2018).

The fact that Ghana has gone through different inflationary episodes, makes it imperative for
policymakers to understand whether the associated vacillations in business and consumer con-
fidence thwarts their domestic resource mobilization efforts. Although Ghana has experienced
relative macroeconomic stability in terms of low and stable inflation in recent decades, little is
known about the extent to which inflation uncertainty affects domestic investment. In particular,
while the effects of inflation uncertainty have been the subject of several studies (Akbar, 2021,
Bowdler & Malik, 2005; Byrne & Davis, 2004; Hossain & Arwatchanakarn, 2016; Rother, 2004),
robust evidence on its effect on investment in Ghana is lacking. This paper aims to bridge this gap
in the literature by investigating to what extent inflation uncertainty helps or hurts fixed capital
accumulation in Ghana. Specifically, this study tests the hypothesis that, by creating uncertainty
about future relative commodity prices and returns on capital, inflation uncertainty leads firms and
other economic actors to make suboptimal investment decisions, including reducing long-term
investment spending. In so doing, this contributes to the literature in two ways. Firstly, this paper
departs from other studies that concentrate on the general determinants of investment (see, Afful
& Kamasa, 2020; Eshun et al.,, 2014; Ibrahim, 2000) by focusing on overall inflation uncertainty on
investment in Ghana. Secondly the paper goes a step further to assess the differential effects of
permanent and transitory inflation uncertainties on investment in Ghana. Albeit, related to a study
by Iyke and Ho (2020), this paper also contributes to the literature by addressing key limitations of
their study. A major limitation of the Iyke and Ho (2020) study is the omission of important
covariates in the model specification, such as government expenditure, trade openness, and
foreign interest, which are known in the literature to be significant determinants of domestic

Page 3 of 17



Kamasa et al., Cogent Economics & Finance (2022), 10: 2115673 *;‘ Cogent Py economics & ﬁ nance

https://doi.org/10.1080/23322039.2022.2115673

investment. Moreover, the inclusion of permanent and transitory inflation uncertainty in the same
model raises concerns about multicollinearity and resulting estimation biases. Using different
estimation approaches, this paper also addresses these specification biases to provide robust
evidence, based on which inference can be drawn for the design of appropriate macroeconomic
policies targeted at creating an enabling environment necessary for attracting domestic and
foreign capital in Ghana.

The rest of the paper is structured as follows. A concise review of related literature is presented
in section 2. Section 3 outlines the methodology and data used. Section 4 presents and discusses
the results, whilst section 5 concludes the paper with policy recommendations.

2. Review of literature

The theoretical justifications of investment as a driver of economic growth and its determining
factors can be gleaned from several theories of investment, including the Keynesian theory of
investment, accelerator theories of investment, adjustment cost theory, and Tobin’s Q. While this
paper accounts for the determinants of investment behaviour, as postulated by previous invest-
ment models, it is mainly rooted in the theory of investment under uncertainty. A major limitation
of the preceding theories of investment is that they assume that all investment decisions are
reversible. However, several real-world investment projects involve sunk costs, that are irrecover-
able when things do not turn out as planned. The theory predicts that investors in fixed capital will
balance the benefits of investing today against the profits of deferring investments (Baddeley,
2003; Dixit & Pindyck, 1994) and that increased uncertainty about the future is associated with
a greater risk on investments.

Investment decisions are affected by economic, political, and institutional factors. This paper
focuses on the influence of inflation uncertainty, which can be described as uncertainty regarding
the future path of prices (Ha et al,, 2019). Inflation uncertainty is associated with high volatility or
variability in inflation over time, which causes unreliable expectations about the future level of
prices (Akbar, 2021). The inability to predict the future path of prices with certainty due to highly
volatile inflation increases risk premiums associated with long-term contractual engagements,
increases the costs of hedging against inflation risks, and may trigger unexpected reallocation of
wealth (Caporale et al., 2010; Rother, 2004).

There are opposing views in the theoretical literature on how inflation uncertainty affects
investment. One school of thought holds that due to sunk costs and the irreversibility of invest-
ment, inflation uncertainty can influence risk-averse firms to delay their investment decisions
because of reduced investor confidence (Ferderer, 1993). For instance, in their model of investment
under uncertainty, Dixit and Pindyck (1994) theorized that uncertainty retards investment.
Empirically, Baniasadi and Mohseni (2017) found a negative relationship between inflation uncer-
tainty and agricultural investment in Iran. Using a unique panel of loan-level data from small
businesses in the United Kingdom, Fischer (2013) showed that in periods of high inflation uncer-
tainty, small-scale businesses reduce their total investment. Byrne and Davis (2004) also find
evidence that both permanent and temporary components of inflation uncertainty negatively
affect investment in the United States, although temporary inflation has the biggest impact.
While Bekoe and Adom (2013) found a negative effect of macroeconomic uncertainty on private
investment in Ghana, our paper differs by focusing on inflation uncertainty and the differential
effects of transitory and permanent uncertainty on capital formation. In contrast, the other school
of thought posit that uncertainty in general, and price uncertainty in particular, can lead to
increased investments by firms due to increased precautionary savings, which eases credit con-
straints, as well as to higher average price level. For instance, in his optimal investment under
uncertainty, Abel (1983) demonstrated that, given the current price of output, higher uncertainty
leads to a higher current optimal rate of investment. Dotsey and Sarte (2000) also showed that
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precautionary savings can induce a positive association between inflation variability and
investment.

In conclusion, while the empirical literature reviewed above is not exhaustive, they have shown
that economic uncertainty in general, and inflation uncertainty in particular, can be injurious to
investment at micro, sectoral and macro (aggregate) levels. However, little is known about how
uncertainty affects investment behaviour. Additionally, previous studies fail to isolate the differ-
ential effects of permanent and transitory components of inflation uncertainty on investment.
Hence, this paper seeks to fill these gaps in the literature, using Ghana as a case study.

3. Methodology

3.1. Model specification
To analyze the effects of inflation uncertainty on investment in Ghana, the following model is
considered:

ININVEST; = 7 + 7,InNINFLUNCERT, + 7,[nDINTR + 735InGOVEXP; + 7,InEXINTR; + 75InGDPPC;
+ 76INTRADEOPEN + 1, (1)

Equation (1) states that investment (INVEST) is a function of inflation uncertainty (INFLUNCERT)
and a set of control variables, namely domestic interest rate (DINTR), government spending
(GOVEXP), external interest rate (EXINTR), GDP per capita (GDPPC) and trade openness
(TRADEOPEN). In is the natural operator, t refers to time and u is the error term, which is assumed
to be white noise, with zero mean and constant variance. y;,73,73,-..,7¢ are parameters to be
estimated and are interpretable as elasticity coefficients. In alternative specifications, the overall
inflation uncertainty (INFLUNCERT) is disaggregated into permanent (PERM_INFLUNCERT) and
transitory (TRANS_INFLUNCERT) components to identify their differential effects on investment in
Ghana.

3.2. Data source and variables descriptions

This paper uses annual time series data that covers the period 1971-2020. Data on all variables,
except inflation (and inflation uncertainty) and external interest rate, were obtained from the
World Development Indicators (WDI). Given that volatility is better observed using high-frequency
data, this paper uses monthly inflation data from the Bank of Ghana database to compute the
uncertainty, after which their averages are computed to obtain the annual values (see, Iyke & Ho,
2020). Data on foreign interest rate was sourced from the United States’ Federal Reserve Bank
database.

3.3. Dependent variable

The dependent or outcome variable in this paper is investment, which is measured as gross fixed
capital formation as a percentage of gross domestic product (GDP). Total investment is preferred in
this paper because adequate data on individual components (private and public sector investment)
are not available.

3.4. Main independent variable

The main independent variable is inflation uncertainty, which results from persistent volatility in
the general price level. Untamed fluctuations in the inflation rate create uncertainty for economic
agents. For firms, businesses, or investors, in particular, inflation volatility heightens uncertainty
about the returns on investments, and erodes investor confidence about the profitability of
prospective projects. This paper uses the component generalized autoregressive conditional het-
eroskedasticity (CGARCH) to model inflation uncertainty. For brevity, the econometric models of
GARCH/CGARCH techniques are discussed in Appendix A
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3.5. Controlled variables

Domestic investment is also affected by factors other than inflation, and thus should be controlled
for to avoid model misspecification. Domestic interest rate (DINTR), which captures the cost of
borrowing is measured by the Bank of Ghana’s 91-day treasury bill rate, and thus can be con-
sidered to capture monetary policy. According to the investment theory on the user cost of capital,
the higher the interest rate, the higher the cost of borrowing or accessing credit. This results in
a lower demand for investible funds and therefore, lower investment. Government spending
(GOVEXP) captures the influence of public sector spending on investment. Government spending,
particularly in the core areas of transportation, energy, water, information and technological
communications (ICTs), education and health, is expected to play a complementary role in
stimulating private sector investment by creating an enabling environment for effective and
lucrative business operations. External interest rate (EXINTR) accounts for the influence of the
relative rate of return on capital in foreign countries. A higher foreign interest rate relative to what
prevails domestically can induce capital flight, as investors seek to exploit interest rate differentials
and maximize the returns on their investment. In this paper, foreign interest rate is proxied by the
United States’ Federal Reserve Bank’s interest rate. GDP per capita (GDPPC) captures the effect of
domestic income on investment, which is in line with the accelerator theory of investment. Finally,
trade openness (TRADEOPEN) is included to capture the effects of external trade policies. It is
measured as total trade (exports plus imports) divided by the gross domestic product (GDP). The
higher the share of trade in GDP, the more open is the economy is to the external sector.

3.6. Estimation strategy

Time-series econometric techniques were employed to estimate the parameters in Equation (1).
Firstly, a unit root test for the variables is carried out using the augmented Dickey-Fuller (ADF) test
to assess the stationarity properties of the variables. Secondly, a cointegration test is conducted to
ascertain the presence of a long-run relationship between the dependent and independent vari-
ables. Thirdly, given the presence of cointegration, the paper estimates the parameters using
appropriate model. This paper employs the autoregressive distributed lag (ARDL) estimator to
estimate the long-run relationship given in Equation (1). This is because not only are ARDL models
known to produce reliable results when testing for long-run associations in smaller samples, but
also its application is appropriate even in the presence of a mixture of different orders of integra-
tion, I(0) and I(1) series (see, Pesaran et al., 2001). A dynamic error correction model (ECM) can be
derived from the ARDL. Similarly, “the ECM integrates short-run dynamics with long-run equilibrium
without losing long-run information, and avoids problems such as spurious relationships resulting
from non-stationary time-series data” (Shrestha & Bhatta, 2018).

The ARDL framework for analysing the long-run relationship between two variables Y and X is
specified as in equation (2) as:

AYr = ap + ‘§1 PidYr_i + '§1 OAX_i +arYe 1 + opXe1 + et (2)
i= i=

where Y is the dependent variable, and X is the vector of all the explanatory variables included in
Equation (1). k is the number of explanatory variables. A is the difference operator and € is error
term. The long-run relationship between the variables of interest can be examined by testing the
null hypothesis that the coefficients of the one period lagged level of the variables are simulta-
neously equal to zero (no cointegration): Hy : a1 = ... = ax = 0 against the alternative hypothesis
that Hy : a1 #...# ax #0. The computed Wald test or F-statistic is then compared with the lower
and upper critical values produced by Pesaran et al. (2001). If the calculated F-statistic is greater
than the upper critical values, it implies the existence of cointegration, and if it falls below the
lower critical values, then it implies there is no cointegration. When cointegration is established,
the final step is to estimate the long-run and short-run parameters that characterized these
relationships. The long-run ARDL (p, q ... q) model is expressed as:
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p q
Ye=vo+ X r1Vesi + X v2.Xe—i + 1t (3)
o ot

The short-run error correction model is specified as:

p q
AYe=ro+ 2 r1i8Ye-i+ X 120 + 9ECTe1 + py (4)
i=1 i=1
where all variables remain as previous defined, p and q are the maximum lag lengths of the
respective explanatory variables, and y; is the error term. is the coefficient of the error correction
term (ECT.;), measuring the speed of adjustment to the long-run equilibrium after a short-term
shock.

4. Results and discussion

4.1. Estimation of inflation uncertainty

The conditional variance of monthly inflation from CGARCH is reported in Table 1. Evidently, all the
parameters are statistically significant, which proves the reliable estimation of the uncertainty
indicators. Moreover, the findings reveal (as shown in the mean equation) that the lag of inflation
significantly affects the current inflation, affirming the persistence of inflationary pressures. Given
that (0 + 6) lies between 0 and 1, it indicates that the transitory component converges to zero.
Subsequently, Figure 1 depicts the different measures of inflation uncertainty—total, permanent
and transitory.

It is evident that the early 1970s, and late 1970s to mid-1980s were periods of high inflation
uncertainty. There was significant volatility clustering during these periods, with months of high
variance followed by months of low variance. These periods were also characterized by chronic
drought, food shortages, multiple changes in government to due frequent coup d’états, and
deflated business confidence due to high risk of expropriation by military governments. The period
between 1986 and 2020 can be described as an epoch of low inflation uncertainty, albeit with
minor spikes in 1993, 2003, and 2005. This may be ascribed to such factors as the return to
democracy and peaceful elections, and the implementation of an inflation-targeting monetary
policy framework. The patterns of total inflation uncertainty and transitory uncertainty are similar,
with the former moving in parallel with the latter. In contrast, permanent uncertainty exhibits

Table 1. CGARCH results
Dependent Variable: INFLATION

Variable ‘ Coefficient ‘ Std. Error ’ z-Statistic

Mean Equation

INFLATION (-1) 0.107 0.003 ’ 32.029***
Variance Equation

0o 0.544 0.095 5.708***
p 0.999 0.0004 2687.979***
[0} 0.510 0.076 6.680***
¢} 0.043 0.024 1.756*
1) 0.951 0.152 6.258***

*** and * represents significance at 1% and 10% respectively
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Figure 1. Trends in inflation
uncertainty in Ghana.

Inflation uncertainty / volatility

Total uncertainty

Permanent uncertainty Transitory uncertainty

a relatively stable pattern, especially during the pre-reform years. Since the mid-1980s, permanent
inflation uncertainty has trended upwards, although at a snail’s pace. Transitory inflation uncer-
tainty, however, has trended downwards over the last three and half decades.

4.2. Descriptive statistics of variables

The summary statistics of the other variables employed in the paper are reported in Table 2. The
domestic interest rate (91-day T-bill rate) averaged about 20%, while ranging between 5.3 and
42.8% over the study period. It is, however, higher than the external interest rate, which averaged
about 4.8% between 1970 and 2020. Government expenditure as a share of GDP also ranged
between 5.86% and 15.31% over the study period, with an average of 10.5%. The mean value of
GDP per capita is US$1082.38, with the range of US$693.95 to US$1880.26. This implies Ghana has
progressed from a low-income status to that of a lower-middle income country over the sample

Table 2. Summary statistics

Variable Obs., N Mean Median Std. Dev. Min Max
Gross fixed 49 22.92 23.20 11.02 4.80 46.80
capital

formation

Total 49 633.99 213.92 1341.42 0.03 7520.43
inflation

volatility

Domestic 49 19.55 17.80 10.11 5.25 42.77
interest rate

External 49 4.77 5.00 3.17 0.50 13.42
interest rate

Government 49 10.50 10.32 2.03 5.86 15.31
expenditure

GDP per 49 1082.38 941.59 335.58 693.95 1880.26
capita

Trade 49 57.91 62.02 28.29 6.32 116.05
openness
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Table 3. Unit roots and cointegration results
Panel A. Unit root results

Variable Level 1%t Difference Conclusion
[NINVEST -1.391 —8.933*** I(1)
[NINFLUNCERT 0.5032 =5.734*** I(1)
[NDINTR -2.139 =7.019*** 1(1)
[NnGOVEXP -3.299** -7.026 *** 1(0)
[NEXINTR -1.186 —4.59 *** I(1)
[InGDPPC 0.454 =4, 577*** I(1)
[INTRADE -1.623 —5.252*** I(1)

Panel B. ARDL bounds test for cointegration

Null hypothesis: No cointegration

Test statistic Value Significance level Lower critical Upper critical
bound 1(0) bound I(1)
F-statistic 6.76 10% 2.53 3.59
K 6 5% 2.87 4
1% 3.6 4.90

Notes: The figures in panel A are the t-statistics obtained from Augmented-Dickey Fuller unit root test.
*** and ** denotes 1% and 5% level of significance, respectively

period. The mean value of trade openness is 57.91% over the study period. This high value is
indicative of the fact that Ghana’s external sector has been highly opened and integrated into the
global economy.

4.3. Unit root and cointegration results

The results of the ADF unit root and cointegration tests are reported in panels A and B, respectively
in Table 3. The t-statistics of the level results in panel A show that the null hypothesis of non-
stationarity is rejected for only government expenditure. However, all the variables achieved
stationarity after first differencing, which indicates that the variables are mixed integrated (of
orders 0 and 1). The results of cointegration test reported in panel B show a computed F-statistic of
6.76, which exceeds the upper bound critical value at 1% significance level. This provides strong
evidence of cointegration and thus the presence of a long-term equilibrium relationship between
the outcome and explanatory variables.

4.4. Long run results

The estimated long-run effects of inflation uncertainty on domestic investment are reported in
Table 4 in three distinct models. The results in model 1 are based on the overall measure of
inflation uncertainty. The remaining results in models 2 and 3 are based on the permanent and
transitory components of inflation uncertainty, respectively.

The results show that inflation uncertainty exerts a negative and statistically significant effect
on domestic investment. The size of the estimated coefficient implies that a 1% rise in the overall
level of inflation uncertainty reduces the rate of capital formation by 0.14%, all other things being
equal. This investment-reducing effect of inflation uncertainty is statistically significant at 1% level.
Also, while permanent inflation uncertainty (model 2) is found to adversely affect domestic
investment, transitory uncertainty (model 3) affects it positively, albeit statistically insignificant.
This result demonstrates that uncertainty about long-term changes in inflation acts as a drag on
capital formation in Ghana. This finding is logical because increased (and permanent) inflation
uncertainty erodes investor confidence, particularly about the returns on their investments. Highly
volatile inflation makes it difficult for businesses to forecast the costs and benefits of future long-
term projects. Firms, therefore, respond to the heightened risk of losses associated with high
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Table 4. Long-run results for inflation uncertainty and investment

Dependent variable: ININVEST,
Permanent Transitory
Total uncertainty uncertainty uncertainty

Variable Model 1 Model 2 Model 3
[NINFLUNCERT; -0.139***

(0.048)
[NPERM_INFLUNCERT, -0.162**

(0.061)
TRANS_INFLUNCERT; 0.00013
' (0.00012)

[NDINTR; -0.316*** -0.168* -0.246%**

(0.050) (0.095) (0.099)
[INGOVEXP; 0.918*** 0.624*** 0.769

(0.237) (0.221) (0.274)
INEXTINTR, -0.205** 0.029 ' -0.029

(0.095) (0.046) (0.054)
INGDPPC; -2.978*** -1.613*** -1.252

(0.388) (0.347) ' (0.526)
[INTRADEOPEN; 0.517*** 0.607*** 0.763***

(0.062) (0.068) (0.113)
Constant 20.149** 11.097%** . 7.012**

(3.231) (2.533) (3.419)
Notes: standard errors are reported in parenthesis. ***, **, and * denote statistical significance at 1%, 5% and 10%

levels respectively. PERM_INFLUNCERT and TRANS_INFLUNCERT stand for permanent and transitory inflation volatility/
uncertainty respectively. All variables are in natural logs, except TRANS_INFLUNCERT.

inflation uncertainty by cutting back on huge irreversible investments, in favor of largely subopti-
mal, short-term domestic projects. They may also re-allocate their investment to more certain
environments in other countries, leading to reductions in domestic investment. This finding coin-
cides with empirical evidence in the existing literature that inflation uncertainty can be injurious to
real sector investment, growth, and employment (Akbar, 2021; Baniasadi & Mohseni, 2017; Byrne &
Davis, 2004; Iyke & Ho, 2019).

With respect to the covariates, domestic interest rate impact negatively on domestic investment.
This result is consistent across all three specifications, in terms of economic and statistical significance.
A 1% increase in domestic interest rate dampens domestic investment by 0.316% (0.168% and
0.246% in models 2 and 3 respectively). Another driver of Ghana’s domestic investment, per the
results, is government spending. Its coefficients (especially models 1 and 2) are positive and statisti-
cally significant at 1%, which means that higher government expenditure can significantly spur
Ghana’s domestic investment in the long run. Moreover, the size of the coefficients of domestic
interest rate (0.316) and government expenditure (0.918) demonstrates that, the impact of expan-
sionary monetary policy on domestic investment is lower than that of expansionary fiscal policy.
Higher external interest rate (EXINTR) is found to lower Ghana’s domestic investment in the long run as
it tends to attract investible funds away from local firms. Furthermore, an increase in GDP per capita is
found to significantly lower domestic investment. This result although consistent across all the three
specifications, it is contrary to theoretical predictions, particularly the accelerator theory which posits
that investment increases proportionally with overall output/expenditure. Finally, the results show
that a 1% increase in the trade openness significantly stimulates domestic investment by 0.517% (or
0.607 and 0.763% in models 2 and 3 respectively).
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Table 5. Short-run results for inflation uncertainty and investment

Dependent variable: ININVEST,
Permanent Transitory
Total uncertainty uncertainty uncertainty
Variable Model 1 Model 2 Model 3
AININFLUNCERT, -0.008
(0.012)
AININFLUNCERT,_; 0.007
(0.020)
AININFLUNCERT,, -0.008
(0.012)
AININFLUNCERT, 3 0.079***
(0.020)
AINPERM_INFLUNCERT, -0.128***
(0.045)
ATRANS_INFLUNCERT; 0.001
(0.002)
ATRANS_INFLUNERT., -0.0079**
(0.0036)
AINDINTR; 0.166** 0.098 0.061
(0.077) (0.101) (0.092)
AINGOVEXP; 0.259* 0.209 0.114
(0.138) (0.133) (0.154)
AINEXINTR; 0.0003 0.023 -0.019
(0.049) (0.036) (0.036)
AINEXINTR; ¢ 0.148*
(0.082)
AINEXINTR;., -0.189***
(0.052)
AINEXINTR; 3 0.159***
(0.039)
AINnGDPPC; -2.266%** -1.270%** -0.831**
(0.314) (0.318) (0.388)
AINTRADEOPEN; 0.394*** 0.478*** 0.507***
(0.051) (0.078) (0.1112)
ECTi4 -0.761*** -0.787*** -0.664***
(0.096) (0.090) (0.129)

Notes: standard errors are reported in parenthesis. ***, **, and * denote statistical significance at 1%, 5% and 10%
levels respectively. PERM_INFLUNCERT and TRANS_INFLUNCERT stand for permanent and transitory inflation volatility/
uncertainty respectively. All variables are in natural logs, except TRANS_INFLUNCERT

4.5. Short run results
The results of the short run estimation are reported in Table 5 in three models.

Models 1, 2 and 3 represent results for overall, permanent, and transitory inflation uncertainties,
respectively. The coefficient of the error correction terms (ECM), which captures the speed of
adjustment towards the long-run equilibrium as following changes in the covariates, are both
negative and statistically significant. This implies that a departure from the long run path in the
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previous period is corrected at a speed of 76%, 79% and 66% for models 1, 2 and 3, respectively in
the current period. The negative and statistically significant coefficient of the ECMs also confirm
the existence of cointegration between domestic investment and the explanatory variables con-
sidered in this study.

According to the results, current and past changes in inflation uncertainty have mixed effects on
investment in the short run. Permanent inflation uncertainty (model 2) has negative and signifi-
cant effect on investment, conforming to its long run results. Transitory inflation uncertainty
(model 3) has negative and significant effect on investment in its lagged period, while its current
period conforms with the long run effect of an insignificant effect. With regards to overall inflation
uncertainty (model 1), there was no significant effect except the effect of the third lagged
difference, which is positive and significant.

Contrary to priori expectation, high domestic interest rate is found to exert significantly positive
impact on investment with regards to the overall inflation uncertainty model, albeit insignificant for
both permanent and transitory models. The increased rate of capital formation in the short run
following an increase in the level of domestic interest rate can be attributed to increased availability
of loanable funds, as households and other economic agents save more in response to the higher
interest rate. This allows firms to access credit to expand their capital stock in the short run. For
government expenditure and external interest rate, significance is established only in the overall
inflation uncertainty model. Similar to its long run impact, higher real GDP per capita significantly
reduces domestic investment whilst increased trade openness spur investment in the short run.

4.6. Diagnostic checks

Several diagnostic checks are conducted based on Model 1 to assess the validity of the results for
policy inference. The test results in panels A, B, C and D in Table 6 indicate the absence of serial
correlation, heteroscedastic residuals/errors, model misspecification and non-normality, respec-
tively given that their probabilities (p-values) exceed the 5% significance level. Figure 2 also show
that the cumulative sum (CUSUM) and cumulative sum of squared (CUMUSQ) of the residuals lie
within the 95% confidence limits and thus indicates the stability of the residuals over time.

Table 6. Model diagnostic tests
PANEL A: Breusch-Godfrey Serial Correlation LM Test:

F-statistic 2.073852 Prob. F(2,24) 0.1476
ObsxR-squared 2.630973 Prob. Chi-Square(2) v 0.363
PANEL B: Heteroskedasticity Test: Breusch-Pagan-Godfrey

F-statistic 0.440410 Prob. F(18,26) 0.9621
Obsx*R-squared 10.51458 Prob. Chi-Square(18) v 0.9138
Scaled explained SS 2.698271 Prob. Chi-Square(18) 1.0000

PANEL C: Ramsey RESET Test

Omitted Variables: Squares of fitted values

Value df Probability
t-statistic 0.548512 25 0.5882
F-statistic 0.300865 (1, 25) 0.5882
PANEL D: Normality Test:
Value Probability
Jargue-Bera 0.738268 0.6913
statistic
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Figure 2. CUSUM and CUSUMSQ
tests for stability.
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5. Conclusion and policy implication

This paper empirically investigates the effect of total, permanent and transitory inflation uncer-
tainty on domestic investment in Ghana. Results obtained through the autoregressive distributed
lag (ARDL) estimator provide strong evidence that total inflation uncertainty, associated with high
volatility in commodity prices, hampers domestic investment in Ghana. Also, this paper finds that
permanent inflation uncertainty has a stronger adverse effect on domestic investment than does
transitory inflation uncertainty. Again, the results reveal that domestic interest rate, foreign
interest rate, government expenditure, and trade openness are also important factors that sig-
nificantly affect investment in Ghana.

Emerging from the above findings are some important policy implications to improve investor
confidence, and increase investment in Ghana. To begin with, the paper documents that uncer-
tainties associated with inflation volatility undermine domestic investment in Ghana. In parti-
cular, the results show that implies permanent inflation uncertainty can stifle investment and
overall growth, even if the level of inflation remains stable or restrained over time. This calls for
policy strategies to mitigate protracted high price variability, while ensuring that the prices do
not fall below remunerative levels for producers or rise to too far beyond the reach of con-
sumers. Strengthening the current inflation targeting framework, which provides an anchor for
monetary policy can further reduce extreme variability in not only inflation but also output,
employment and other real sector variables. This can also be complemented with supply
management policies to control the supply of commodities, relative to demand, in order to
influence (stabilize) their prices. Other policies may be targeted at eliminating structural, or
supply-side bottlenecks that strongly induce fluctuations in output income, and employment.
These may include policies to reduce the costs of doing business, ensure stable power supply for
uninterrupted production across sectors, and improve the general business environment.
Secondly, the paper also provides evidence that lowering interest rates, or increasing govern-
ment expenditure are important in promoting investment in Ghana. On the one hand, this calls
for policies to lower the cost of borrowing, or enhance access to credit can be beneficial in this
regard. On other hand, increased government expenditure, especially in transport, energy, and
communication infrastructure and other complementary sectors promise to be more effective at
attracting foreign capital, and boosting domestic investment in Ghana. Lastly, based on the
finding that trade openness has significant beneficial effect on domestic investment in Ghana, it
is suggested that policies that remove or limit restrictions on cross-border trade and financial
flows, and thus foster integration into the global economy, be adopted or promoted. This is
because increased trade integration (openness) has the potential to improve access to external
markets, increase efficiency in the allocation of capital through diversification of investments, to
improve market liquidity due to inflow of external capital, as well as to improving domestic
investment in Ghana.

The paper has some limitations that are worth highlighting for future research. Due to data
limitations, the paper used an aggregated measure of domestic investment. This leaves room for
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further research on the differential effect of inflation uncertainty on private sector investment and
public sector investment. Relatedly, although the study documents that inflation uncertainty
adversely affects domestic investment, it did not identify the source of volatility in the general
price level. Therefore, suggestion is made for further research to investigate the drivers of inflation
uncertainty, that is, the particular commodities or sectors influencing inflation volatility in Ghana

for effective policy targeting to mitigate it.
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Appendix A: Modelling inflation uncertainty

This study measured inflation uncertainty using the generalized autoregressive conditional hetero-
skedasticity (GARCH) approach to modelling volatility. The GARCH model was originally proposed
by Bollerslev (1986). Considering that inflation is persistent, the present value of inflation rate can
be allowed to depend on its previous value, namely:

INF; = ap + B1INFLi_1 + &t (A.1)

where INF; and INF_; are the rates of inflation at time period t (current) and t-1 (past) respectively. € is
the error term, which is assumed to have zero mean, and a conditional variance (af) of the form:

2 2 2
Oy =Yo T+ V1€_1 T 72011 (A.2)

Equation (A.2) is also known as GARCH (1, 1), which implies that the conditional variance of ¢ at
time t (atz) depends not only on the squared error term in the previous time period (i.e. sffl) but
also on its conditional variance in the previous time period (i.e. 62 ,). Inflation exhibits volatility
clustering (hence, the presence of GARCH effect) the coefficients y; and y, are statistically sig-
nificant, with s}—the heteroscedastic variance—being the measure of overall inflation volatility or
uncertainty at time t.

To decompose the overall measure of inflation uncertainty into transitory and permanent, the
component GARCH (or CGARCH) model of Engle and Lee (1999) is adopted. This is given as:

of —qt=w+0(ef 1 — @) +5(of 1 — @) (A.3)

gt = ao +p(qt-1 — @o) + ¢(8t271 - Gtz—l) (A.4)

where o — g; captures the transitory uncertainty, while g measures the permanent uncertainty.
Hence the first equation (A.3) describes the transitory component (s — g¢) which converges to zero
with powers of and ranges between 0 and 1 (0<6 + 6<1). The second equation (A.4) describes the
permanent or long run component (g:) which converges to w with powers of p. p usually ranges
between 0.99 and 1, implying a high level of persistence.
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