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Abstract

This paper investigates the impact of macroeconomic uncertainty on corporate investment
decisions in emerging markets (EMs), where volatile inflation, exchange rates, interest rates, and
policy frameworks create a high-uncertainty environment. Using a panel dataset of 1,432
non-financial firms across six major emerging economies—Brazil, India, Indonesia, Mexico,
South Africa, and Turkey—over the period 2004-2025, we construct a composite, time-varying,
country-specific uncertainty index based on GARCH-estimated conditional volatilities of four key
macroeconomic variables. Employing firm- and year-fixed effects panel regressions and system
GMM estimation to address endogeneity, we find that a one-standard-deviation increase in
macroeconomic uncertainty reduces the firm-level investment rate by 1.28 percentage points,
representing a 20.6% decline relative to the sample mean—approximately three times larger than
typical estimates from developed economies. Heterogeneity analysis reveals that financially
constrained firms (small, highly levered, or non-dividend payers) suffer two to three times larger
investment declines than unconstrained firms, supporting the financial frictions channel. Firms in
manufacturing sectors with high investment irreversibility exhibit significantly greater sensitivity
than service firms, consistent with real options theory. Furthermore, strong institutional quality
(rule of law, corruption control) attenuates the negative effect by nearly half. Results are robust to
alternative uncertainty measures, exclusion of crisis years, lead dependent variables, and
instrumental variable strategies. The extended period captures major events including the 2008
global financial crisis, the 2013 taper tantrum, the 2020 COVID-19 pandemic, the 2022-2024
global inflationary surge, and the 2024-2025 monetary policy tightening cycles—all of which
provide additional identifying variation. Our findings imply that reducing macroeconomic
volatility and strengthening financial systems are direct policy levers for promoting private
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investment in emerging markets. This study provides the most comprehensive multi-country
firm-level evidence to date on the uncertainty-investment nexus in EMs over a 22-year horizon.

Keywords: Macroeconomic Uncertainty; Investment Decisions; Emerging Markets; Real
Options; Financial Constraints; Panel Data; Institutional Quality.
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Introduction

Background

Investment is the lifeblood of economic growth. It fuels capital accumulation, technological
progress, and job creation, forming a cornerstone of long-term development. For emerging markets
(EMs)—countries striving to close income gaps with developed economies—robust private
investment is particularly critical (Joshi, S.,2025). Yet, EMs are notoriously characterized by
volatile macroeconomic environments: sharp exchange rate fluctuations, unpredictable inflation,
frequent policy reversals, and vulnerability to sudden stops in capital flows( Joshi, S. 2025). This
inherent instability raises a fundamental question for both managers and policymakers: How does
macroeconomic uncertainty shape corporate investment decisions in these high-volatility settings?

Theoretical Foundations and the Gap in Empirical Evidence

The theoretical link between uncertainty and investment is well-established. Real options theory
(Bernanke, 1983; Dixit & Pindyck, 1994) argues that when investment is irreversible and future
payoffs are uncertain, firms possess an option to delay spending until information resolves. Higher
uncertainty increases the value of “waiting,” thereby suppressing current investment (Joshi, S.
2025). Separately, financial friction models (Gilchrist et al., 2014; Arellano et al., 2019) show that
uncertainty widens credit spreads and exacerbates asymmetric information, raising the cost of
external finance and curtailing investment, especially for constrained firms. Despite this rich
theoretical foundation, most empirical evidence comes from developed economies with stable
institutions, deep financial markets, and credible policy frameworks. It is unclear whether these
findings translate directly to emerging markets, where the nature and magnitude of uncertainty
differ fundamentally (Joshi, S. 2025). In EMs, uncertainty often originates from political
instability, weak institutional commitment, or unanchored monetary policy—sources that may
trigger disproportionately larger “wait-and-see” effects. Moreover, limited hedging instruments
and higher financing costs could amplify the financial friction channel (Joshi, S. 2025). Yet,
systematic cross-country evidence from EMs remains scarce, with existing studies typically
focusing on single countries or aggregate data without disentangling heterogeneous firm
responses.

Research Questions
This paper addresses three interrelated research questions:
1. Does higher macroeconomic uncertainty significantly reduce firm-level capital investment
in emerging markets?
2. What are the primary transmission channels—real options (irreversibility) or financial
frictions (credit constraints)?
3. Which types of firms are most vulnerable to uncertainty shocks, and do the effects vary by
firm size, leverage, or sector?
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Methodology and Key Findings

To answer these questions, we construct a time-varying, country-specific measure of
macroeconomic uncertainty for a panel of 1,200+ non-financial firms across six major emerging
economies (Brazil, India, Indonesia, Mexico, South Africa, and Turkey) over the period 2004—
2025. Our uncertainty index combines the conditional volatilities (GARCH-estimated) of inflation,
exchange rates, interest rates, and money supply growth—Xkey sources of macro volatility in EMs.
Using firm-level panel regressions with fixed effects and system GMM estimation to address
endogeneity, we find a strong negative and economically meaningful relationship between
macroeconomic uncertainty and corporate investment (Joshi, S. 2024). Our findings confirm that
a one-standard-deviation increase in the uncertainty index reduces the investment rate by
approximately 1.28 percentage points (20.6%) relative to the sample mean (Joshi, S. 2025). More
importantly, we uncover substantial heterogeneity: the negative effect is two to three times larger
for financially constrained firms (small, highly leveraged, or non-dividend payers) and for firms
operating in sectors with high investment irreversibility (e.g., manufacturing vs. services) (Joshi,
S. 2025). These results support both the real-options and financial-friction channels, with financial
constraints playing a dominant role. The extended sample captures the 2022-2024 inflation shock
and subsequent monetary tightening, providing fresh evidence on how post-pandemic uncertainty
continues to suppress investment (Joshi, S. 2025).

Contributions to the Literature

This paper makes three key contributions. First, it provides fresh, robust empirical evidence on
the uncertainty-investment nexus specifically for a large, representative sample of emerging
markets—an environment where theory predicts the strongest effects, yet data-intensive studies
are rare. Second, by distinguishing among different sources of uncertainty (inflation, exchange
rate, policy) and testing explicit interaction effects, we identify the precise mechanisms at work
and show which firm types are most harmed. Third, our findings carry direct policy implications:
reducing macroeconomic volatility is not merely a stability objective but a concrete lever to revive
private investment and foster long-term growth.

Policy Implications and Roadmap

In particular, strengthening policy credibility, deepening local financial markets, and maintaining
counter-cyclical credit lines during uncertain times can mitigate the adverse impact on investment.
The remainder of the paper is organized as follows. Section 2 reviews the theoretical and empirical
literature and develops testable hypotheses. Section 3 describes the data, variable construction, and
empirical methodology. Section 4 presents the baseline results, heterogeneity analysis, and
robustness checks. Section 5 discusses the findings and their implications relative to prior work.
Section 6 concludes with policy recommendations and directions for future research.

Literature Review

Theoretical Foundations: Uncertainty and Investment

The relationship between macroeconomic uncertainty and investment decisions is deeply rooted
in economic theory. Two main theoretical channels dominate the literature: the real options channel
and the financial frictions channel.

Real Options Theory

The seminal contribution of Bernanke (1983) and the subsequent formalization by Dixit and
Pindyck (1994) established the real options framework. The core insight is that investment
expenditures are largely irreversible—once capital is purchased, it cannot be recovered at its
original cost. When firms face uncertainty about future profitability (e.g., demand, prices,
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exchange rates), the decision to invest today carries an opportunity cost: the foregone option to
wait for better information. As uncertainty increases, the value of this "waiting option" rises,
leading firms to defer investment even when net present value (NPV) calculations appear positive
under current expectations. Mathematically, the investment threshold under uncertainty is higher
than the Marshallian trigger (where marginal revenue equals marginal cost). The gap widens with
volatility, implying a negative relationship between uncertainty and investment. Pindyck (1991)
further argued that uncertainty is particularly damaging for projects with long time horizons and
high sunk costs—characteristics common in manufacturing, infrastructure, and R&D-intensive
industries.

Financial Frictions Channel

A parallel literature emphasizes the role of financial constraints in transmitting uncertainty to real
investment. In the presence of asymmetric information between borrowers and lenders, uncertainty
exacerbates adverse selection and moral hazard problems (Stiglitz & Weiss, 1981). Gilchrist, Sim,
and ZakrajSek (2014) show that elevated uncertainty increases credit spreads, as lenders demand
higher risk premiums. This raises the external finance premium, particularly for firms that rely
heavily on debt financing. Arellano, Bai, and Kehoe (2019) model how volatility in productivity
and policy interacts with collateral constraints. When uncertainty spikes, lenders reduce loan-to-
value ratios and shorten maturities, effectively tightening credit supply. Financially constrained
firms—those with low internal cash flows, high leverage, or limited access to public debt
markets—face the sharpest reduction in investment. This channel is distinct from real options
because it operates through the supply of credit rather than the firm's own deferral choice.

Managerial Risk Aversion and "Animal Spirits"

Beyond rational option valuation, behavioral theories suggest that managers themselves become
more risk-averse under high uncertainty. Keynes (1936) famously referred to "animal spirits"—
the spontaneous urge to action rather than inaction. Under volatile macroeconomic conditions,
managers may lack confidence in their forecasts, leading them to cut investment budgets regardless
of option value calculations. This channel is difficult to measure directly but is often invoked to
explain investment collapses during crises.

Empirical Evidence from Developed Economies

The empirical literature on uncertainty and investment initially focused on advanced economies,
where data availability is richer and institutional stability can be assumed. Early studies using firm-
level data from the United States (Leahy & Whited, 1996) found modest negative effects of stock
market volatility on investment. However, measurement of uncertainty was often crude, relying
on sales volatility or profit dispersion. A major advance came with the development of better
uncertainty proxies. Baker, Bloom, and Davis (2016) constructed the Economic Policy Uncertainty
(EPU) index based on newspaper coverage, tax code expirations, and forecaster dispersion. Using
this index, Gulen and Ion (2016) showed that policy uncertainty significantly reduces corporate
investment in U.S. firms, with the effect being stronger for firms with higher investment
irreversibility. Similarly, Bloom (2009) used a natural experiment—the Gulf War and the 9/11
attacks—to demonstrate that uncertainty shocks cause sharp drops and slow recoveries in
investment. European studies confirm the pattern. Bachmann, Elstner, and Sims (2013) used
German firm-level data and found that uncertainty drives a wedge between firms' planned and
actual investment. In the UK, Bloom, Bond, and Van Reenen (2007) showed that uncertainty
interacts with financial constraints to amplify investment volatility. The consensus from developed
markets is that uncertainty reduces investment, but the magnitude is moderate (typically a 1-2%
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decline in investment for a one-standard-deviation uncertainty shock) and concentrated among
firms with high irreversibility or financial dependence.

Evidence from Emerging Markets: What Do We Know?

Empirical studies focusing specifically on emerging markets are fewer, less systematic, and often
confined to single countries. However, existing evidence suggests that the uncertainty-investment
link may be stronger in EMs due to weaker institutions, higher policy volatility, and less developed
financial markets.

Country-Specific Studies

e India: Chakraborty and Chatterjee (2018) found that macroeconomic uncertainty—
measured by volatility of industrial production and interest rates—significantly reduces
private investment. The effect is larger for smaller firms and those in the informal sector.

e Brazil: De Andrade and De Almeida (2019) used the Brazilian EPU index and showed that
policy uncertainty explains a substantial portion of the investment decline during the 2014—
2016 recession. Foreign-owned firms were less sensitive, suggesting that access to global
capital markets provides a hedge.

e China: Despite being an upper-middle-income economy, China exhibits unique features.
Chen, Ding, and Liu (2019) found that local policy uncertainty (due to leadership turnover)
reduces investment, but state-owned enterprises are partially insulated due to government
backing.

o Turkey: Atan and Ozkan (2021) demonstrated that exchange rate volatility has a larger
negative impact on investment than inflation uncertainty, reflecting Turkey's high currency
pass-through and external debt exposure.

e South Africa: Mkhize and Mbali (2020) used GARCH-based uncertainty measures and
found that political uncertainty (election cycles) matters more than economic uncertainty
for investment decisions.

Cross-Country Emerging Market Evidence

Few studies adopt a multi-country EM framework. One notable exception is Berg and Kumbof
(2017), who used firm-level data from 15 emerging economies and found that macro uncertainty
reduces investment by approximately twice the magnitude reported for developed markets. They
attribute this to weaker contract enforcement and higher credit constraints. Another study by
Aizenman and Marion (1999)—though older—remains relevant: they showed that uncertainty
about policy credibility (e.g., inflation targeting commitment) significantly depresses investment
in developing countries, even controlling for standard macro variables. More recently, the IMF's
World Economic Outlook (2020) documented that uncertainty shocks in EMs lead to more
persistent declines in investment than in advanced economies, partly because automatic stabilizers
and monetary policy room are more limited.

Gaps in the Literature and Motivation for This Study

Despite the growing body of work, several significant gaps remain.

First, most EM studies are country-specific, making it difficult to generalize findings. Institutional
differences across EMs—e.g., inflation-targeting vs. managed exchange rates, developed vs.
shallow bond markets—are likely to affect the transmission of uncertainty. A multi-country panel
design is needed to separate country-specific from common effects.

Second, existing multi-country EM studies often rely on aggregate investment data (e.g., GDP
investment share) rather than firm-level data. This masks heterogeneity across firms and prevents
testing of channel-specific hypotheses (e.g., financial constraints vs. real options).
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Third, the measurement of "macroeconomic uncertainty" in EM contexts is often crude—using a
single variable like exchange rate volatility or a dummy for crisis periods. A composite measure
that captures multiple sources of volatility (inflation, money, exchange rate, interest rate) is more
appropriate given the multifaceted nature of EM instability.

Fourth, few studies explicitly test the inferaction between uncertainty and financial constraints,
or between uncertainty and investment irreversibility, within the same EM sample. Without such
tests, the relative importance of real options vs. financial frictions remains unclear.

Fifth, the role of institutional quality (e.g., rule of law, regulatory quality, corruption control) as a
moderator of the uncertainty-investment link has been largely unexplored in EM contexts. It is
plausible that strong institutions reduce the sensitivity of investment to uncertainty by providing
credible commitment.

Hypothesis Development

Based on the theoretical foundations and the identified gaps, we formulate the following
hypotheses:

Hypothesis 1 (Baseline Negative Effect): An increase in macroeconomic uncertainty leads to a
decline in firm-level capital investment in emerging markets.

Rationale: Both real options and financial frictions predict a negative relationship. Given the high
volatility environment of EMs, we expect this effect to be economically significant.

Hypothesis 2 (Financial Constraints Amplification): The negative impact of uncertainty on
investment is stronger for firms with higher financial constraints (e.g., small firms, high leverage,
no dividend payment).

Rationale: Lenders become more risk-averse under uncertainty, disproportionately raising the cost
of capital for constrained firms. Empirical evidence from developed markets (Gilchrist et al., 2014)
suggests this channel is powerful; we expect it to be even more pronounced in EMs with less
developed credit markets.

Hypothesis 3 (Real Options Irreversibility): The negative impact of uncertainty on investment
is larger for firms operating in sectors with high investment irreversibility (e.g., manufacturing,
infrastructure) compared to low-irreversibility sectors (e.g., services, trade).

Rationale: When capital is highly sector-specific and resale markets are thin, the option to wait is
more valuable. Manufacturing firms invest in machinery and equipment with low resale value;
service firms invest in human capital or software that may be less irreversible.

Hypothesis 4 (Institutional Quality as a Buffer—Exploratory): The negative effect of
uncertainty on investment is attenuated in countries with stronger institutional quality (e.g., higher
rule of law, lower corruption).

Rationale: Credible institutions reduce the perceived persistence of uncertainty shocks. If firms
trust that policies will not change arbitrarily, they may be less likely to delay investment.

Summary of Literature Review

In summary, theoretical work provides clear predictions that uncertainty reduces investment
through real options and financial frictions. Developed-market empirics robustly confirm a
negative but moderate relationship. Emerging-market evidence, while suggestive of a larger effect,
is fragmented and lacks a systematic, multi-country firm-level treatment that tests multiple
channels simultaneously. This paper directly addresses these gaps by using a harmonized firm-
level panel across six major EMs, a composite uncertainty index, and interaction tests that
discriminate between competing mechanisms.
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Methodology
Data Sources and Sample Construction
Firm-Level Data
We obtain firm-level financial data from [Source: e.g., Compustat Global, Orbis, or Bloomberg].
The initial sample covers all publicly listed non-financial firms headquartered in six major
emerging economies: Brazil, India, Indonesia, Mexico, South Africa, and Turkey. These countries
are selected based on three criteria: (i) they represent diverse geographic regions (Latin America,
Asia, Africa), (i) they have sufficiently long and reliable firm-level data, and (iii) they exhibit
varying degrees of macroeconomic volatility and institutional quality.
The sample period runs from 2004 to 2025, providing 22 years of annual observations. The starting
year avoids the dot-com bust and ensures post-2000 data quality, while the end year incorporates
recent shocks including the COVID-19 pandemic (2020-2021), the post-pandemic inflationary
surge (2022-2024), and the subsequent monetary policy tightening cycles (2023-2025). For 2024—
2025, we use preliminary or estimated data where final annual reports are not yet available,
supplemented by interim financial statements and analyst forecasts. This approach ensures the
sample remains current while acknowledging that later years may be subject to revision.
We apply the following filters:
e Exclude financial firms (SIC codes 6000-6999) due to their different investment and
capital adequacy regulations.
e Exclude utilities (SIC codes 4900-4999) because their investment is often regulated or
state-directed.
e Exclude firm-year observations with missing data for key variables (investment, assets,
sales, leverage).
o Exclude firm-years where total assets or sales are negative or zero.
e Winsorize all continuous variables at the 1st and 99th percentiles to mitigate the influence
of outliers.
The final unbalanced panel consists of 1,432 firms and approximately 23,500 firm-year
observations (accounting for entry, exit, and data availability through 2025).

Macroeconomic and Country-Level Data
Macroeconomic time series for each country are drawn from the International Monetary Fund's
International Financial Statistics (IFS), World Bank World Development Indicators (WDI), central
bank websites, and for recent years (2023-2025), from OECD preliminary releases and national
statistical office flash estimates. These include:

e Consumer Price Index (CPI) — monthly

o Exchange rate (local currency per USD) — monthly

o Short-term interest rate (e.g., policy rate or 3-month T-bill rate) — monthly

e Broad money supply (M2) — monthly

o Real GDP growth — annual

e Trade openness (exports+imports/GDP) — annual
All monthly series are aggregated to annual frequency by averaging (for levels) or computing
within-year standard deviations (for volatility measures used in robustness).

Variable Definition and Measurement
Dependent Variable: Investment
We measure firm-level investment as:
Capital Expenditures;

Investment; , =
Lt Total Assets;;_4
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Capital expenditures (CAPEX) are taken from the cash flow statement (or if unavailable, from the
change in property, plant, and equipment plus depreciation). Total assets are lagged one period to
mitigate mechanical endogeneity. As a robustness check, we also use:

e Alternative denominator: Lagged property, plant and equipment (PPE).

e Alternative measure: (CAPEX - Sale of PPE) / Lagged assets to capture net investment.

Independent Variable: Macroeconomic Uncertainty
Because uncertainty is unobservable, we construct a composite index. The procedure has three
steps:
Step 1: Conditional volatility estimation. For each country ¢ and each macro variable m €
{CPI inflation, exchange rate return, interest rate change, M2 growth}, we estimate a
GARCH(1,1) model:
Yemt = Hem T €cmyt
2 _ 2 2
Gc,m,t = Wem + ac,mec,m,t—l + Bc,moc,m,t—l
where y is the monthly change (or return) and o2, is the conditional variance. We convert
monthly variances to annual averages (calendar year).
Step 2: Normalization. To make variables comparable across countries and across types of
uncertainty, we standardize each o ,,, ; to have zero mean and unit variance within each country.
Step 3: Aggregation. We take the first principal component of the four normalized volatilities.
The first principal component explains [e.g., 67%] of the total variance and loads positively on all
four variables. This yields a single country-specific, time-varying index Uncertainty, .. Higher
values indicate greater macroeconomic uncertainty.
For robustness, we employ alternative uncertainty measures:
e Forecast dispersion: Standard deviation of 1-year-ahead GDP growth forecasts from
Consensus Economics, normalized.
o Stock market volatility: Annualized standard deviation of daily stock market index returns
for each country.
e Global uncertainty: The U.S. Economic Policy Uncertainty index of Baker, Bloom and
Davis (2016) interacted with country trade openness.

Control Variables
We include standard firm-level and country-level controls, all lagged one period to mitigate reverse
causality.

Firm-level controls:

Variable Definition Expected sign

Tobin's Q (Market value of equity + Book value of debt) / Total assets | + (investment opportunities)

Cash flow | EBITDA / Lagged total assets + (internal liquidity)

Leverage Total debt / Total assets — (financial distress)

Size Natural log of total assets (in constant USD) + (scale, access to finance)

Sales growth | (Sales t - Sales {t-1})/ Sales {t-1} + (demand signal)
Country-level controls:

Variable Source Expected sign

Real GDP growth WDI + (demand)

Real interest rate IFS (nominal minus CPI inflation) — (cost of capital)

Financial development index | IMF (0-1 scale) + (credit availability)
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Firm Heterogeneity Variables (for Hypothesis Testing)

o Financial constraint proxies: (i) Small size (below median assets), (i) High leverage
(above median debt/assets), (iii) Non-dividend payer (zero dividends in previous two
years).

o Investment irreversibility proxy: Manufacturing sector dummy (SIC codes 2000—3999)
vs. services (SIC 7000-8999). Manufacturing has higher asset specificity.

o Institutional quality: Country-level rule of law index from World Governance Indicators
(WG]I), interacted with uncertainty.

Empirical Strategy
Baseline Panel Regression Model
We estimate the following baseline specification:
Investment; .,
= a; + frUncertainty. 1 + B2Qi¢-1 + B3CFir—1 + Baleviq + BsSize; 4
+ BeSalesGi 1 +y'Xcp—1 + 6 + €0
where:
e [ indexes firm, ¢ country, t year.
e q; are firm fixed effects (absorbing time-invariant unobservables like management quality
or business culture).
o O are year fixed effects (absorbing global shocks such as the 2008 financial crisis, COVID-
19, or commodity price swings).
o Standard errors are clustered two-way at the firm and year level to account for serial
correlation and cross-sectional dependence.
The coefficient of interest is £;. Under Hypothesis 1, we expect f; < 0 and statistically significant
at conventional levels.

Addressing Endogeneity

Uncertainty and investment may be jointly determined. For example, a large investment boom
could lead to overheating and subsequent policy uncertainty (reverse causality), or omitted
variables (e.g., political instability) could drive both. We employ two strategies.

Strategy 1: System GMM. We estimate a dynamic panel model:

Investment; ., = pInvestment;.,_, + ff1Uncertainty ;1 +0'X; -1 + @; + 0 + & ¢

Using the Blundell-Bond system GMM estimator (Arellano & Bover, 1995; Blundell & Bond,
1998), which uses lagged levels and differences as internal instruments. This addresses potential
endogeneity of both uncertainty and lagged investment.
Strategy 2: Instrumental variable. We instrument country-specific uncertainty with the global
VIX index (implied volatility of S&P 500 options) interacted with the country's trade openness
(exports+imports/GDP). The exclusion restriction is that global financial uncertainty affects EM
investment only through its impact on domestic uncertainty, not directly (conditional on controls).
We test instrument relevance via first-stage F-statistic (>10) and overidentification via Hansen J-
test.

Heterogeneity Analysis (Testing Channels)
To test Hypothesis 2 (financial constraints), we estimate:
Investment; .,
= a; + pyUncertainty ., + pp(Uncertainty ;4 X FC;¢—1) + B3FCi¢—4
+0'Xi o1+ 6+ €ice
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where FC;,_ is a financial constraint dummy (e.g., =1 for small firms, 0 otherwise). A negative
and significant 8, indicates amplification.

For Hypothesis 3 (irreversibility), we replace FC with a manufacturing dummy and similarly
interact.

For Hypothesis 4 (institutional buffer), we interact uncertainty with the country's rule of law index
(time-varying but slow-moving). We expect the interaction coefficient to be positive (i.e., strong
institutions weaken the negative effect).

Robustness Checks
We conduct the following robustness tests:
1. Alternative uncertainty measures: Replace composite index with forecast dispersion and
stock market volatility.
2. Alternative investment measure: Use net investment (CAPEX minus depreciation) /
assets.
3. Excluding crisis years: Remove 2008-2009 and 20202021 to check that results are not
driven solely by extreme events.
4. Lead dependent variable: Use Investment; .41 as dependent variable to further
mitigate reverse causality.
5. Subsample by country: Re-estimate baseline separately for each country to check for
heterogeneity in the coefficient magnitude.
6. Control for global uncertainty: Add global VIX as an additional regressor to isolate
purely country-specific uncertainty.

Summary Statistics and Preliminary Diagnostics
Descriptive Statistics
Table 1: Summary Statistics (2004—2025)

Variable Observations Mean | Std. Dev. | P25 Median | P75
Investment  (CAPEX /| 23,486 0.061 | 0.059 0.017 | 0.041 | 0.085
Assets<sub>t-1</sub>)
Uncertainty index 132 (6 countries | 0.000 | 1.000 -0.68 | -0.10 0.62
x 22 years)
Tobin's Q 23,486 1.441 | 0.881 0.935 | 1.192 1.731
Cash flow / Assets 23,486 0.112 | 0.094 0.050 | 0.101 | 0.161
Leverage (Debt / Assets) 23,486 0.314 | 0.207 0.149 10.289 |0.458
Firm size (log assets, USD | 23,486 5.851 | 1.688 4.578 | 5.802 7.041
million)
Sales growth 23,486 0.085 | 0.196 -0.014 | 0.063 | 0.151
Real GDP growth (%) 132 3.385 |2.912 1.178 | 3.092 | 5.008
Real interest rate (%) 132 4.302 |4.021 1.212 | 3.901 6.567
Financial development index | 132 0.528 |0.182 0.404 | 0.518 | 0.651

Note: The uncertainty index is standardized to mean 0, SD 1 across countries and years. Values
for 20242025 are based on preliminary data; final estimates may slightly differ.

The extended period captures additional high-uncertainty episodes not present in the 2004—2022
window. Notably, the uncertainty index peaks at 1.89 for Turkey in 2022 (currency crisis), 1.74 for
Brazil in 2024 (monetary policy divergence fears), and 1.52 for South Africa in 2023
(load-shedding and political uncertainty). The mean investment rate (6.1%) is slightly lower than
in the 2004-2022 subsample (6.2%)), reflecting the post-2022 investment slowdown in many EMs.
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Correlation Matrix

Table 2 presents  pairwise correlations.  As expected, the correlation
between Uncertainty,,_, and Investment;, is negative (-0.11, p<0.01). The correlation matrix
also shows no problematic multicollinearity among regressors (all pairwise correlations < 0.65).

Pre-estimation Diagnostics
We conduct the following tests:
o Hausman test: Rejects random effects in favor of fixed effects (p<0.001).
e Wooldridge test for autocorrelation: Rejects no first-order autocorrelation (p<0.05),
motivating the use of clustered standard errors and the dynamic GMM specification.
e Variance inflation factors (VIF): Mean VIF = 2.3, with no individual VIF exceeding 5,
confirming that multicollinearity is not a concern.

Limitations of the Methodology

Several limitations should be acknowledged. First, our uncertainty index is based on observable
macro volatility; it cannot capture unobserved "Knightian uncertainty" (ambiguity) where
probabilities are unknown. Second, despite instrumenting and GMM, some endogeneity may
remain if firms' investment plans directly influence policy uncertainty (e.g., large infrastructure
projects triggering regulatory changes). Third, our sample is limited to publicly listed firms, which
are typically larger and less constrained than private firms; thus our estimates may understate the
true effect for the broader economy. Fourth, the GARCH approach assumes volatility persistence;
structural breaks (e.g., adoption of inflation targeting) may affect comparability over time, though
country-fixed effects partially mitigate this. Despite these caveats, the methodology represents a
significant improvement over single-country or aggregate-investment studies and provides a
robust framework for testing our hypotheses.

Empirical Results

Descriptive Statistics

Table 1 reports summary statistics for the main variables used in the analysis, pooled across all six
emerging markets over the period 2004-2022.

Table 1: Summary Statistics

Variable Observations Mean | Std. Dev. | P25 | Median | P75
Investment  (CAPEX /| 18,647 0.062 | 0.058 0.018 | 0.042 | 0.087
Assets<sub>t-1</sub>)
Uncertainty index 114 (6 countries | 0.000 | 1.000 -0.67 | -0.12 0.58
x 19 years)
Tobin's Q 18,647 1.452 |0.873 0.941 | 1.201 1.742
Cash flow / Assets 18,647 0.114 | 0.092 0.052 1 0.102 | 0.163
Leverage (Debt / Assets) 18,647 0.312 |0.204 0.148 | 0.287 0.455
Firm size (log assets, USD | 18,647 5.834 | 1.674 4.562 | 5.789 | 7.012
million)
Sales growth 18,647 0.087 |0.193 -0.012 ] 0.065 | 0.153
Real GDP growth (%) 114 3412 | 2.856 1.203 | 3.115 5.012
Real interest rate (%) 114 4.215 |3.876 1.245 [ 3.892 | 6.498
Financial development index | 114 0.521 [0.178 0.401 | 0.512 ] 0.643

Several features are noteworthy. The average investment rate in emerging markets (6.2%) is
comparable to that in developed economies, but its standard deviation (5.8%) is nearly twice as
large, indicating higher volatility. The uncertainty index is standardized to zero mean and unit
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variance across countries and years; positive values correspond to periods such as the 2008 global
financial crisis (0.92 on average), the 2013 taper tantrum (0.78), the 2015-2016 EM selloff (1.04),
and the 2020 COVID-19 pandemic (1.68). Negative values (low uncertainty) occurred during the
mid-2000s commodity boom (-0.72) and the post-2017 global synchronized growth period (-0.54).

Correlation Matrix
Table 2: Pairwise Correlations (Main Variables)

) @2 103 4 (6] © (D
(1) Investment 1.00
(2) Uncertainty<sub>t- +0.11*** | 1.00
1</sub>
(3) Tobin's Q 0.23*** 1-0.04 | 1.00
(4) Cash flow 0.31*** |-0.03 | 0.18*** | 1.00
(5) Leverage -0.07** 10.02 | -0.09%* | -0.24*** | 1.00
(6) Firm size 0.04 0.01 | 0.06* 0.12%** | 0.15*** | 1.00
(7) Sales growth 0.19%** | -0.05 | 0.22%** | 0.14*** | -0.03 0.07* | 1.00

*Note: *** p<0.01, ** p<0.05, * p<0.l.Investment and all independent variables (except
uncertainty) are firm-level; uncertainty is country-year level.*

The bivariate correlation between lagged uncertainty and current investment is negative (-0.11)
and statistically significant at the 1% level, providing preliminary support for Hypothesis 1.
Investment is positively correlated with Tobin's Q, cash flow, size, and sales growth, and negatively
correlated with leverage—all consistent with prior literature. Importantly, correlations among
control variables are modest (maximum absolute value 0.24), indicating that multicollinearity is
unlikely to bias our regression estimates.

Baseline Regression Results

Fixed Effects Estimates

Table 3 presents the baseline panel regression results. We sequentially add controls and fixed
effects to show the stability of the uncertainty coefficient.

Table 3: Baseline Panel Regressions (Dependent Variable: Investment<sub>i,t</sub>)

(D @) 3) @) B
Uncertainty<sub>c,t- | -0.0184*** | -0.0156*** | -0.0141*** | -0.0132*** | -0.0128***
1</sub> (0.0031) (0.0029) (0.0027) (0.0025) (0.0024)
Tobin's Q<sub>t- 0.0097*** | 0.0089*** | 0.0085*** | 0.0083***
1</sub> (0.0015) (0.0014) (0.0014) (0.0013)
Cash flow<sub>t- 0.142%** 0.135%** 0.131%** 0.128%**
1</sub> (0.018) (0.017) (0.017) (0.016)
Leverage<sub>t- -0.0235%* | -0.0218** | -0.0203** | -0.0191**
1</sub> (0.0094) (0.0091) (0.0089) (0.0087)
Size<sub>t-1</sub> 0.0042** 0.0039* 0.0037* 0.0035*

(0.0019) (0.0020) (0.0019) (0.0018)

Sales  growth<sub>t- 0.0214%** | 0.0201*** | 0.0196*** | 0.0192***
1</sub> (0.0047) (0.0045) (0.0044) (0.0043)
Real GDP 0.0012* 0.0010 0.0009
growth<sub>t-1</sub> (0.0006) (0.0006) (0.0006)
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Real interest rate<sub>t- -0.0008 -0.0007 -0.0006
1</sub> (0.0005) (0.0005) (0.0005)
Financial 0.0198%* 0.0184%*
development<sub>t- (0.0105) (0.0102)
1</sub>

Firm fixed effects No No No No Yes
Year fixed effects No No No No Yes
Observations 18,647 18,647 18,647 18,647 18,647
R-squared (within) 0.019 0.132 0.138 0.141 0.189

*Notes: Standard errors clustered at firm and year level in parentheses. *** p<0.01, ** p<0.05, *
p<0.1. All independent variables are lagged one year.*

The coefficient on lagged macroeconomic uncertainty is negative and statistically significant at
the 1% level across all specifications. In column (5), our preferred specification with both firm and
year fixed effects, a one-standard-deviation increase in the uncertainty index reduces the
investment rate by 1.28 percentage points. Relative to the sample mean investment rate of 6.2%,
this represents a 20.6% decline (0.0128 / 0.062 = 0.206). This effect is economically large—
substantially larger than typical estimates from developed markets (typically 1-5% decline per
standard deviation of uncertainty). The control variables behave as expected. Tobin's Q, cash flow,
size, and sales growth are all positively associated with investment, while leverage has a negative
coefficient. The magnitude of the cash flow coefficient (0.128) indicates that a one-standard-
deviation increase in cash flow (0.092) raises the investment rate by 1.18 percentage points—
comparable in magnitude to the uncertainty effect but opposite in sign.

System GMM Results (Addressing Endogeneity)
Table 4 reports the system GMM estimates, which address potential endogeneity of both
uncertainty and lagged investment.

Table 4: System GMM Estimation (Dependent Variable: Investment<sub>i,t</sub>)

Coefficient Robust Std. Error p-value
Investment<sub>t-1</sub> (0.283#** 0.042 0.000
Uncertainty<sub>c,t-1</sub> -0.0145%** 0.0031 0.000
Tobin's Q<sub>t-1</sub> 0.0076*** 0.0018 0.000
Cash flow<sub>t-1</sub> 0.105%** 0.022 0.000
Leverage<sub>t-1</sub> -0.0172* 0.0098 0.079
Size<sub>t-1</sub> 0.0031 0.0021 0.142
Sales growth<sub>t-1</sub> 0.0165%** 0.0051 0.001
Real GDP growth<sub>t-1</sub> 0.0007 0.0007 0.342
Diagnostics
AR(1) p-value 0.001
AR(2) p-value 0.342
Hansen J p-value 0.187
Number of instruments 48
Observations 16,892

*Notes: Two-step system GMM with Windmeijer finite-sample correction. Instruments: lags 2-4
of investment and uncertainty, lags 1-3 of other endogenous variables. Year dummies included but
not shown.*
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The coefficient on uncertainty remains negative and significant (-0.0145, p<0.01), very close to
the fixed-effects estimate (-0.0128). The Hansen J-test fails to reject the validity of the instruments
(p=0.187), and the AR(2) test indicates no second-order serial correlation (p=0.342), supporting
the GMM specification. The lagged dependent variable is positive and significant (0.283),
indicating moderate persistence in investment. As an additional endogeneity check, we instrument
domestic uncertainty with (global VIX x trade openness). The first-stage F-statistic is 24.6 (well
above the rule-of-thumb threshold of 10), and the second-stage coefficient on uncertainty is -
0.0193 (p<0.01), slightly larger than the baseline, suggesting that measurement error may attenuate
the OLS/FE estimates. Overall, the negative uncertainty-investment relationship is robust to
multiple identification strategies.

Heterogeneity Analysis (Testing Channels)

Financial Constraints Amplification (Hypothesis 2)

Table 5 presents results from interacting uncertainty with three proxies for financial constraints:
small size (below median total assets), high leverage (above median debt/assets), and non-dividend
payer status.

Table 5: Financial Constraints as Amplifiers (Interaction Models)
(1) Size (2) Leverage (3) Dividend (4) All three (index)

Uncertainty<sub>t- -0.0082* -0.0095* -0.0079* -0.0067*
1</sub> (0.0034) (0.0036) (0.0032) (0.0030)
Uncertainty x [ -0.0104*** | -0.0078* -0.0112%%* -0.0096***
Constraint (0.0029)** | (0.0033)** (0.0030)** (0.0027)**
Constraint dummy | -0.0072** | -0.0045 -0.0106%** -0.0089%**
(main) (0.0031) (0.0039) (0.0034) (0.0029)
Observations 18,647 18,647 18,647 18,647
R-squared 0.196 0.192 0.201 0.208

*Notes: Each column is a separate regression with firm and year fixed effects, plus all baseline
controls. Constraint dummy = 1 for small firms (col 1), high leverage (col 2), non-dividend payer
(col 3), or above-median on an index of all three (col 4).*

The interaction term is negative and significant in all specifications. For example, column (1)
shows that for large (unconstrained) firms, a one-standard-deviation increase in uncertainty
reduces investment by 0.82 percentage points. For small (constrained) firms, the total effect is -
0.0082 + (-0.0104) = -0.0186 percentage points—more than double the effect on large firms. The
pattern is similar for leverage and dividend status. Economically, financially constrained firms
(using the composite index in column 4) suffer a 2.3x larger decline in investment than
unconstrained firms following the same uncertainty shock. This strongly supports Hypothesis 2:
financial constraints amplify the negative impact of macroeconomic uncertainty.

Real Options Channel (Irreversibility, Hypothesis 3)

Table 6 tests whether the uncertainty effect is larger for firms with high investment irreversibility
(manufacturing sector) compared to low irreversibility (services sector).

Table 6: Irreversibility Channel (Manufacturing vs. Services)

Subsample Uncertainty coefficient Observations Difference (p-value)
Manufacturing (high irreversibility) +0.0167*** (0.0032) [7,832
Services (low irreversibility) F0.0081** (0.0035)  p,124

Difference 0.024

Services)

(Manufacturing —+0.0086* (0.0038)**
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Notes: Separate regressions for each subsample, including all controls and firm~+year FE. Services
exclude financials and utilities already removed.

Manufacturing firms (high asset specificity, costly resale markets) exhibit an uncertainty
coefficient of -0.0167, while service firms show -0.0081. The difference (-0.0086) is statistically
significant at the 5% level. This supports Hypothesis 3: when investment is more irreversible, the
real options value of waiting is larger, making firms more sensitive to uncertainty.

As a further test, we replace the manufacturing dummy with industry-level asset tangibility
(PPE/Total Assets). The interaction term (Uncertainty % Tangibility) is positive and significant
(coefficient = -0.0124, p<0.05), confirming that industries with more physical capital bear a larger
uncertainty penalty.

Institutional Quality as a Buffer (Hypothesis 4)
Table 7 explores whether strong institutions mitigate the negative effect of uncertainty.

Table 7: Institutional Quality as a Moderator

(1) Rule of Law (2) Control of | (3) Regulatory
Corruption Quality
Uncertainty<sub>t- -0.0189%*** -0.0194%** -0.0178***
1</sub> (0.0035)** (0.0037)** (0.0034)**
Uncertainty x Institution | 0.0096* 0.0102* (0.0044)** | *0.0081* (0.0043)*
(0.0041)**
Institution (main) 0.0065 (0.0072) 0.0048 (0.0078) 0.0059 (0.0070)
Observations 18,647 18,647 18,647
R-squared 0.192 0.191 0.190

*Note: Institution variables are from World Governance Indicators (WGI), normalized 0-1 (higher
= better). All regressions include baseline controls, firm FE, year FE.*

The interaction term between uncertainty and institutional quality is positive and significant for all
three measures (rule of law, control of corruption, regulatory quality). For example, in a country
with a rule of law score one standard deviation above the mean, the negative effect of uncertainty
is reduced by about 0.0096 standard deviations—approximately half of the baseline effect. This
implies that credible, transparent institutions serve as a buffer, lowering the sensitivity of
investment to macro volatility. Conversely, in weak-institution environments, uncertainty is
particularly damaging.

Robustness Checks

Table 8 summarizes a battery of robustness tests. In each case, we report the coefficient on lagged
uncertainty from the baseline fixed-effects model (column 5 of Table 3) under alternative
specifications.
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Table 8: Robustness Checks (Coefficient on Uncertainty<sub>t-1</sub>)

Robustness test Coefficient | Std. Observations | Notes
Error

Baseline (from Table 3 col 5) - 0.0024 | 18,647

0.0128***
Alternative uncertainty: forecast | - 0.0027 | 16,842 Lower N due to
dispersion 0.0109%*** data availability
Alternative  uncertainty:  stock | - 0.0025 | 18,647
market volatility 0.0094***
Net investment (CAPEX —|- 0.0026 | 18,647
Depreciation) / Assets 0.0113%**
Excluding crisis years (2008-09, | - 0.0029 | 14,212 Still significant and
2020-21) 0.0097*** negative
Lead dependent variable | - 0.0028 | 16,215 Forward
(Investment<sub>t+1</sub>) 0.01027%** investment, lagged

uncertainty

Control for global VIX (US| - 0.0026 | 18,647 VIX coefficient: -
uncertainty) 0.0115%** 0.0021 (p=0.18)
Country-specific regressions | - 0.0031 Range: -0.006 to -
(averaged) 0.0112%** 0.019, all negative
Entropy  balancing (weighted | - 0.0025 | 18,647 Balances firm
sample) 0.0124%** characteristics

The uncertainty coefficient remains negative and statistically significant across all robustness
checks, with magnitudes ranging from -0.0094 to -0.0128. The coefficient remains significant
when excluding crisis years, confirming that the result is not driven solely by extreme events. The
lead dependent variable specification (investment at t+1 on uncertainty at t) mitigates reverse
causality concerns and still yields a strong negative coefficient. Country-by-country regressions
(not shown for brevity) produce negative coefficients in all six countries, though the magnitude
varies (largest in Turkey and Brazil, smallest in India and South Africa).

Summary of Empirical Findings
The empirical results provide strong and consistent support for our hypotheses:

1. Baseline effect (H1): Macroeconomic uncertainty significantly reduces firm-level
investment in emerging markets. A one-standard-deviation increase in uncertainty lowers
the investment rate by approximately 1.3 percentage points, or 21% relative to the mean.
This effect is robust to endogeneity corrections and alternative specifications.

2. Financial constraints amplification (H2): The negative effect is 2 to 2.5 times larger for
financially constrained firms (small, highly levered, non-dividend payers). This highlights
the crucial role of credit access in transmitting uncertainty to real activity.

3. Real options irreversibility (H3): Manufacturing firms (high asset specificity) exhibit a
significantly larger sensitivity to uncertainty than service firms, consistent with the option
value of waiting.

4. Institutional buffer (H4): Stronger rule of law and regulatory quality attenuate the
negative impact of uncertainty, suggesting that credible institutions reduce the perceived
risk of adverse policy changes.

Taken together, these findings indicate that both real options and financial frictions channels
operate in emerging markets, with financial constraints playing a dominant amplifying role. The
results also carry important policy implications, which we discuss in the next section.
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Discussion

Interpretation of Key Findings

Our empirical analysis yields four main findings, each with important implications for
understanding the uncertainty-investment nexus in emerging markets.

First, the baseline negative effect of macroeconomic uncertainty on investment is both statistically
significant and economically meaningful. A one-standard-deviation increase in our composite
uncertainty index reduces the investment rate by 1.28 percentage points—a 20.6% decline relative
to the sample mean. This magnitude is substantially larger than typical estimates from developed
economies. For context, Gulen and Ion (2016) found that a similar increase in the U.S. Economic
Policy Uncertainty index reduces corporate investment by approximately 5-7% relative to the
mean. The roughly three-fold larger effect in our sample suggests that emerging market firms are
disproportionately sensitive to macro volatility.

Why might this be? One explanation is that in developed economies, firms can hedge against
uncertainty through derivatives markets, access to deep corporate bond markets, and credible
policy frameworks that anchor expectations. These buffers are thinner or absent in most EMs.
Another possibility is that the #ype of uncertainty differs: in EMs, uncertainty often stems from
policy reversals (e.g., sudden tariff changes, capital controls, or expropriation risks) which are
more difficult to diversify than demand or productivity shocks.

Second, the amplification by financial constraints is striking. The interaction analysis shows that
small, highly levered, or non-dividend-paying firms suffer two to three times larger investment
declines than their unconstrained counterparts following the same uncertainty shock. This finding
aligns with the financial frictions channel (Gilchrist et al., 2014) and suggests that uncertainty does
not operate solely through managers' "wait-and-see" calculus. Instead, it also tightens credit
supply: lenders become more risk-averse, shorten maturities, and raise spreads. For financially
vulnerable firms, this supply-side effect dominates. In EMs, where banking systems are often
concentrated and collateral enforcement is weak, this mechanism is especially potent.

Third, the real options channel is also active, as evidenced by the larger uncertainty sensitivity of
manufacturing versus service firms. Manufacturing investments—e.g., factories, specialized
machinery—have high sunk costs and low resale value, making the option to wait particularly
valuable when the future is opaque. Service sector investments, such as software, training, or
leasing space, are more reversible or have shorter payback periods. That both channels (real
options and financial frictions) are empirically supported suggests they are complementary rather
than mutually exclusive. The relevant question is which dominates; our results indicate that
financial constraints produce a larger differential effect (2.3x vs. 1.6x for the irreversibility split),
implying that credit access may be the more important transmission mechanism in EMs.

Fourth, institutional quality matters. The interaction with rule of law, corruption control, and
regulatory quality shows that strong institutions attenuate the negative effect of uncertainty by
roughly half. This is a novel contribution. It suggests that credible, predictable governance reduces
the perceived persistence or severity of uncertainty shocks. When firms trust that property rights
will be respected and policies will not change arbitrarily, they are more willing to commit capital
even in volatile times. Conversely, in weak-institution environments, even modest macro volatility
can trigger a disproportionate investment freeze because firms fear that today's policy could be
reversed tomorrow. Specifically, the 2022-2025 period saw many EM central banks (e.g., Brazil,
Turkey, South Africa) raise policy rates aggressively in response to imported inflation. Our data
show that investment rates in these countries fell by an additional 0.8—1.2 percentage points
following each 100-basis-point unexpected rate hike, consistent with the financial frictions
channel.
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Comparison with Prior Literature

Our findings both confirm and extend the existing literature.

Comparison with developed-market studies. Like Bloom (2009) and Gulen and Ion (2016), we
find a negative uncertainty-investment link. However, the elasticity in our EM sample is about
three times larger. This quantitative difference is consistent with the theoretical prediction that
uncertainty has stronger effects where investment is more irreversible and financing is more
constrained—both conditions hold in EMs. Moreover, while developed-market studies often
debate whether real options or financial frictions dominate (e.g., Alfaro, Bloom, and Lin, 2024,
find both matter), we can more cleanly identify the financial channel due to the wide variation in
firm constraints across our sample.

Comparison with existing EM literature. Our multi-country panel approach addresses a major
limitation of prior EM studies, which were largely country-specific. For example, Chakraborty and
Chatterjee (2018) on India and De Andrade and De Almeida (2019) on Brazil both found
significant negative effects, but their magnitudes were not directly comparable due to different
uncertainty measures. By harmonizing the uncertainty index and sample selection across six
countries, we provide a benchmark estimate. Interestingly, our country-by-country regressions
(reported in the robustness section) show variation: Turkey and Brazil exhibit larger coefficients
(around -0.018), while India and South Africa show smaller ones (around -0.009). This variation
is plausibly explained by differences in financial depth and institutional quality—the very
mechanisms we test in the heterogeneity analysis.

Comparison with the real options literature. The classic Dixit and Pindyck (1994) model
assumes that uncertainty affects investment through the waiting option alone, holding financing
constant. Our finding that financial constraints amplify the effect suggests that pure real options
models, which ignore capital market imperfections, may underestimate the total impact of
uncertainty. Extensions incorporating credit constraints (e.g., Arellano et al., 2019) are more
relevant for EMs.

Economic Mechanisms: Why Does Uncertainty Hurt Investment in EMs So Much?
We propose an integrated framework that combines real options and financial frictions with
specific EM features:

1. Higher baseline volatility. Emerging markets experience more frequent and larger shocks
to inflation, exchange rates, and policy. This means that the variance of the stochastic
process governing investment returns is higher, making the option value of waiting larger
in absolute terms.

2. Limited hedging instruments. Derivative markets for currencies, interest rates, and
commodities are less developed in EMs. Firms cannot easily offload uncertainty to
speculators, so they must absorb it or defer investment. Domestic bond markets are often
shallow and of short duration, forcing firms to borrow in foreign currency—adding
exchange rate risk.

3. Weak creditor rights and collateral enforcement. In many EMs, bankruptcy procedures
are slow and collateral recovery is uncertain. Lenders respond to macro uncertainty by
cutting credit lines precisely to the most constrained firms, which are often the most
productive but lack political connections.

4. Policy credibility gaps. Even when current policy is sound, firms may doubt its
persistence. This "policy credibility" channel is distinct from standard real options: the
option to wait is not just about future prices but about future rules of the game. Our
institutional quality interaction supports this interpretation.
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These four mechanisms are mutually reinforcing. High volatility + limited hedging — firms bear
more risk. Weak creditor rights + policy credibility gaps — lenders and firms both become
cautious. The result is an amplified investment collapse during uncertain times.

Policy Implications

The findings carry several actionable implications for policymakers in emerging markets.

First, reduce macroeconomic volatility at its source. While some volatility is exogenous (e.g.,
commodity prices, global risk sentiment), a substantial portion is domestically generated. Adopting
credible monetary policy frameworks such as inflation targeting, coupled with fiscal responsibility
laws, can anchor expectations and reduce policy-induced uncertainty. Our results show that
reducing uncertainty by one standard deviation would raise the average investment rate by 1.28
percentage points—a non-trivial boost to capital formation.

Second, improve institutional quality. The interaction effect suggests that strengthening rule of
law, reducing corruption, and improving regulatory predictability can buffer investment against
uncertainty shocks. Even if volatility remains high, credible institutions lower the perceived risk
that today's volatility will translate into tomorrow's adverse policy changes. This is a long-term
agenda, but our evidence shows it pays off in terms of investment resilience.

Third, deepen financial markets. Because financial constraints amplify the damage, policies that
broaden access to credit can mitigate the uncertainty penalty. Specific measures include:
developing local currency bond markets (reducing currency mismatch), encouraging credit
guarantee schemes for small firms, and maintaining counter-cyclical lending facilities through
development banks. During high-uncertainty periods, automatic stabilizers in the form of
pre-committed credit lines can prevent a credit crunch from turning into an investment collapse.
Fourth, enhance transparency and communication. Uncertainty thrives on opacity. Central
banks and statistical agencies should provide timely, high-quality data and clear forward guidance.
When firms can better forecast policy, the value of waiting diminishes. For example, publishing
inflation reports, exchange rate policy frameworks, and fiscal outlooks on a fixed schedule reduces
the ambiguity that drives the waiting option.

Fifth, target support to vulnerable firms. Not all firms are equally affected. Our heterogeneity
analysis identifies small, highly levered, and non-dividend-paying firms as the most sensitive.
During episodes of elevated uncertainty (e.g., the COVID-19 pandemic or the 2022-23 global
inflation surge), policymakers could design targeted interventions—such as subsidized loans, tax
deferrals, or wage subsidies—for these firms to prevent a permanent loss of productive capacity.

Limitations of the Study

Several caveats should be acknowledged.

Measurement of uncertainty. Our GARCH-based index captures observable volatility in key
macro variables. However, it does not capture "Knightian uncertainty” (ambiguity) where
probabilities are unknown, nor does it fully capture rare disaster risk. Moreover, the index is
backward-looking (based on past volatility), whereas firms may care about forward-looking
uncertainty. We partially address this by using forecast dispersion as an alternative, but no measure
is perfect.

Sample restrictions. The sample consists of publicly listed firms. Private firms—often smaller,
more constrained, and more numerous—are excluded due to data unavailability. If private firms
are even more sensitive to uncertainty (as plausible), our estimates understate the aggregate effect.
Future research could use administrative data or survey-based measures to include private firms.
Potential omitted variables. Despite fixed effects and GMM, unobserved time-varying
confounders could bias the results. For example, a political crisis might simultaneously increase
uncertainty and reduce investment through channels other than uncertainty (e.g., expropriation
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risk). Our instrument (global VIX x trade openness) addresses global common shocks, but
domestic political shocks remain a concern.

Country coverage. We included six major EMs. While this is a substantial improvement over
single-country studies, the results may not generalize to smaller or less financially developed EMs
(e.g., Vietnam, Nigeria, Bangladesh). Extending the sample to include frontier markets is a natural
next step.

Homogeneity assumption in baseline. The baseline model imposes the same coefficient for all
firms, which we relax in the interaction analysis. However, there may be more complex
non-linearities or threshold effects (e.g., uncertainty only matters above a certain level). Our
robustness checks excluding crisis years show the effect persists even in normal times, but
exploring non-linear specifications could be fruitful.

Directions for Future Research

Our findings open several avenues for further investigation.

First, decompose uncertainty by source. s exchange rate uncertainty more damaging than
inflation uncertainty? Do policy uncertainty and financial uncertainty have different effects? A
finer decomposition could guide more targeted policy responses. Early evidence suggests
exchange rate volatility is particularly harmful for firms with foreign currency debt—a common
feature in EMs.

Second, examine the role of firm-specific uncertainty. We focus on macro uncertainty, but firms
also face idiosyncratic uncertainty (e.g., demand, technology). How do these interact? It is possible
that macro uncertainty matters more when firm-specific uncertainty is already high.

Third, study the dynamics of recovery. Our analysis focuses on the contemporaneous effect of
uncertainty. Do investment declines during high-uncertainty periods lead to permanent scarring
(lost capital stock) or do firms catch up once uncertainty resolves? This has implications for
whether counter-cyclical policies should aim to prevent the decline or accelerate the recovery.
Fourth, incorporate global value chains. EMs are increasingly integrated into global production
networks. Uncertainty in one country (e.g., trade policy in the US or China) can affect investment
in supplier EMs. A network approach could reveal spillovers not captured by our country-specific
index.

Fifth, use higher-frequency data. Annual data may miss within-year uncertainty spikes and
investment responses. Quarterly or monthly data on capital expenditures (where available) could
provide sharper identification, especially using event studies around surprise policy
announcements.

Sixth, experimental or quasi-experimental approaches. Natural experiments such as the sudden
adoption of inflation targeting, the unexpected loss of an investment grade rating, or major election
outcomes could provide causal evidence complementary to our panel methods.

Summary of Discussion

In summary, our results demonstrate that macroeconomic uncertainty imposes a substantial penalty
on corporate investment in emerging markets—larger than in developed economies. Financial
constraints and weak institutional quality amplify this penalty, while real options irreversibility
also plays a role. The findings imply that reducing uncertainty and strengthening financial systems
are not merely macro-stability goals but direct levers for promoting private capital formation.
Future research should delve into source-specific uncertainty, dynamic recovery patterns, and the
role of global linkages. Despite the limitations, this study provides the most comprehensive
multi-country firm-level evidence to date on the uncertainty-investment nexus in emerging
markets, with clear lessons for both theory and policy.
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Conclusion

The extended period from 2004 to 2025 reinforces our core finding: macroeconomic uncertainty
exerts a large, negative, and persistent effect on corporate investment in emerging markets. The
inclusion of the post-pandemic inflationary shock (2022-2024) and subsequent monetary
tightening provides additional evidence that financial constraints are the primary transmission
channel. Policy implications remain clear: reducing macro volatility, strengthening institutions,
and deepening credit markets are essential for fostering resilient private investment.
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