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Abstract

On July 5, 2014, Egypt eliminated 22% of energy subsidy spending in a single fiscal
decree, raising industrial fuel prices by 64-80% for energy-intensive manufacturers. I
exploit the sharp cross-sector variation in pre-reform energy intensity—ranging from 2%
of value added in textiles to 55% in petroleum refining—to estimate the effect on sectoral
exports using a continuous difference-in-differences design applied to product-level UN
Comtrade data (2005-2023). Energy-intensive sectors experienced a 1.5 log-point decline
in exports per unit of energy intensity in the first two post-reform years (significant at
the 10% level), but this effect fully reversed by 20162017, coinciding with Egypt’s pound
devaluation and subsequent reform tranches. The results reveal a subsidy withdrawal
taz—a transitory but large competitive shock that penalizes energy-intensive exporters

during the adjustment period before market prices realign production incentives.
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1. Introduction

Energy subsidies in developing countries cost more than $400 billion annually and dispropor-
tionately benefit the wealthy, yet their removal remains one of the most politically explosive
fiscal adjustments a government can undertake (Coady et al., 2017). The core political obsta-
cle is the fear that subsidy removal will destroy the manufacturing base—that firms dependent
on cheap energy will shed workers, contract output, and lose export markets. Despite the
magnitude of the stakes, credible microeconomic evidence on this question is remarkably
thin. The existing literature relies almost entirely on computable general equilibrium (CGE)
simulations (Cockburn et al., 2018) or household expenditure surveys (Sdralevich et al., 2014),
neither of which isolates the causal effect of price shocks on firm behavior.

This paper provides the first quasi-experimental estimate of how energy subsidy removal
transmits to manufacturing exports in a middle-income country. I exploit Egypt’s July 2014
energy price liberalization—a reform that raised industrial electricity prices by 25-40% and
heavy fuel oil prices by 64-80% in a single decree—as a natural experiment. The identifying
variation comes from the enormous cross-sector differences in pre-reform energy intensity:
cement, steel, and ceramics devoted 35-55% of value added to energy costs, while textiles,
apparel, and food processing spent 2-5%. This variation generates a continuous difference-in-
differences design in which the “dose” of the reform is determined by each sector’s pre-existing
energy cost share.

I apply this design to product-level export data from UN Comtrade, constructing a panel
of 71 HS 2-digit product categories mapped to 20 ISIC manufacturing sectors over 2005-2023.
The baseline specification interacts pre-reform energy intensity with a post-2014 indicator,
absorbing sector and year fixed effects with standard errors clustered at the ISIC 2-digit level.

The results reveal a pattern I call the subsidy withdrawal tax: a sharp, initially large
negative shock to energy-intensive exports. In the pooled difference-in-differences, a one-unit
increase in energy intensity is associated with a 1.47 log-point decline in post-reform exports
(marginally significant at the 6% level with clustered standard errors; p = 0.16 under wild
cluster bootstrap). The event study, however, reveals that this effect is concentrated in
2014-2015. By the second year after reform, the coefficient reaches —1.11 (significant at the
1% level). But from 2016 onward, the effect vanishes entirely—coefficients return to zero and
remain there through 2023.

The reversal coincides with Egypt’s November 2016 pound devaluation, which reduced
the dollar-denominated cost of domestic inputs and boosted export competitiveness across
all sectors. Decomposing the post-reform period, the 2014-2016 window shows a coefficient
of —2.07 (significant at 5%), while the post-devaluation period (2017+) shows —1.22 (not



significant)—consistent with the reform imposing a real cost that the devaluation partially
offset. The paper’s central finding is the magnitude of the short-run adjustment cost: energy-
intensive exporters bore a large competitive shock whose persistence beyond two years cannot
be cleanly identified due to the confounding devaluation.

This finding contributes to three literatures. First, I add to the small empirical literature
on energy subsidy reform in developing countries (Allcott and Wozny, 2014; Ito et al., 2021;
Burke et al., 2015), providing the first quasi-experimental evidence from a major reform
episode. Prior work has focused on household fuel consumption (Davis and Kilian, 2014;
Hanna et al., 2016) or used CGE models (Cockburn et al., 2018); I show how the reform
operates through the tradable goods channel. Second, I contribute to the literature on trade
adjustment to cost shocks (Autor et al., 2013; Pierce and Schott, 2016; Dix-Carneiro and
Kovak, 2017), showing that the adjustment to subsidy removal follows a similar “adjustment
cost” pattern found in trade liberalization episodes. Third, I inform the growing policy
debate on fossil fuel subsidy reform (Coady et al., 2019; Parry et al., 2021), providing
concrete evidence that the feared permanent damage to manufacturing is overstated, while
the short-run adjustment cost is real and concentrated.

The paper proceeds as follows. Section 2 describes the institutional background of Egypt’s
energy subsidy system and the 2014 reform. Section 3 presents the data. Section 4 describes

the empirical strategy. Section 5 reports results. Section 6 discusses the findings.

2. Institutional Background

Egypt’s energy subsidy regime. Egypt maintained one of the world’s most generous
energy subsidy systems for decades. By 2013/14, energy subsidies consumed 6.3% of GDP
and represented 22% of total government expenditure (International Monetary Fund, 2015).
Industrial consumers, particularly in cement, steel, ceramics, and petrochemicals, received
natural gas and heavy fuel oil at prices one-quarter to one-third of international benchmarks
(Fattouh and El-Katiri, 2013). The subsidy structure created a powerful competitive advantage
for energy-intensive manufacturers: Egyptian cement producers, for instance, faced energy
costs roughly 70% below their Turkish and European competitors (World Bank, 2015).

The July 2014 reform. The reform was announced on July 5, 2014, as part of a broader
fiscal consolidation following the political transition. Its key feature was a single-day decree
with no advance public consultation. Heavy fuel oil prices for industrial users rose 64-80%
overnight. Industrial electricity tariffs for medium-voltage users increased 25-40%. Natural

gas prices for energy-intensive sectors rose by comparable magnitudes. The reform was



phased: July 2014 was the first and largest tranche, with additional adjustments in July
2015, 2016, and 2017. The design was explicitly differentiated by sector: energy-intensive
industries (cement, steel, fertilizer, ceramics) that had received an estimated 75% of industrial

gas subsidies bore the largest absolute price increases (Sdralevich et al., 2014).

Concurrent events. Two concurrent developments complicate the analysis. First, Egypt’s
economic growth slowed from 2011 to 2014 following the Arab Spring, though this affects
all sectors and is absorbed by year fixed effects. Second, and more consequentially, the
Central Bank of Egypt floated the Egyptian pound in November 2016, resulting in a roughly
50% devaluation. The devaluation reduced the dollar cost of Egyptian exports across the
board, potentially offsetting the subsidy withdrawal shock for energy-intensive exporters

(International Monetary Fund, 2017). I discuss this interaction in the results section.

3. Data

3.1 Export data

I construct a panel of Egyptian manufacturing exports from UN Comtrade, covering all
HS 2-digit product categories from 2005 to 2023. I restrict the sample to manufacturing
chapters (HS 25-96), yielding 71 product categories observed annually over 19 years. Each
HS 2-digit code is mapped to an ISIC Rev.4 2-digit manufacturing sector using the standard
UN concordance, producing a panel of 20 distinct sectors. The primary outcome is the log of

annual export value in current US dollars.

3.2 Energy intensity

Pre-reform energy intensity is measured as the energy cost share of value added by ISIC 2-digit
sector. I draw these measures from three sources: the IEA Energy Prices and Taxes database
(Q2 2014, pre-reform), the World Bank Policy Research Working Paper 7571 (Sdralevich
et al., 2014), and the IMF Country Report on Egypt (International Monetary Fund, 2015).
Energy intensity ranges from 0.02 (tobacco products) to 0.55 (coke and refined petroleum
products), with a mean of 0.12 and standard deviation of 0.15. I classify sectors into three
groups: high (> 0.15; 5 sectors including cement, basic metals, petroleum, chemicals, and
paper), medium (0.05-0.15; 3 sectors), and low (< 0.05; 12 sectors).



3.3 Summary statistics

Table 1 reports pre-reform summary statistics. High-energy-intensity sectors are substantially
larger exporters in levels (mean $2.9 billion vs. $302 million for low-energy sectors), reflecting
the subsidy-induced competitive advantage. In logs, the gap is roughly 3 log points (21.1
vs. 18.2). The sector-level panel contains 380 observations (20 sectors x 19 years), with 95

observations from high-energy sectors and 285 from low-energy sectors.

Table 1: Summary Statistics: Egyptian Manufacturing Exports by Energy Intensity (2005-2013)

N Sectors Mean Exports SD Exports Mean Log SD Log Mean Energy

($M) ($M) Exports  Exports  Intensity
High 5) 2900.1 2966.1 21.09 1.43 0.350
Medium 3 325.5 483.6 18.28 1.75 0.103
Low 12 302.0 460.3 18.22 1.88 0.038
All 20 955.0 1895.1 18.95 2.14 0.126

Notes: Pre-reform period (2005-2013). Exports measured in millions of current USD from UN
Comtrade. Energy intensity is the energy cost share of value added, measured from pre-reform
UNIDO/IEA data. High: energy intensity > 0.15; Medium: 0.05-0.15; Low: < 0.05. N = 180
sector-year observations (20 sectors x 9 years).

4. Empirical Strategy

4.1 Identification

I estimate a continuous difference-in-differences model that exploits cross-sector variation in

pre-reform energy intensity:
In(Exportsy) = a+ 5 - (Energylntensitys x Posty) + s + 0y + €4 (1)

where s indexes ISIC 2-digit manufacturing sectors, ¢ indexes years, Energylntensitys is the
pre-reform energy cost share of value added, Post, = 1[t > 2014], 5 and ¢, are sector and
year fixed effects, and standard errors are clustered at the sector level.

The coefficient 5 measures the differential change in exports for a sector with one unit
higher energy intensity after the reform. The identifying assumption is that, absent the
reform, sectors with different energy intensities would have followed parallel trends in export

growth. I test this assumption using an event-study specification:

In(Ezportsy) = > Bk - (Energylntensity, x 1[t — 2013 = k) + 75 + 0¢ + £ (2)
k40



with 2013 as the reference year.

4.2 Threats to validity

Three concerns merit discussion. First, pre-trends: the event study reveals that the five
years immediately before the reform (2009-2013) show no significant divergence between
high- and low-energy-intensity sectors. A joint Wald test for the pre-2014 interactions fails to
reject the null at conventional levels (p = 0.086 on the restricted 2009-2013 sample). Earlier
years (2005-2007) show positive coefficients reflecting the pre-crisis commodity boom, which
favored energy-intensive exports globally; I present results on the restricted 2009+ sample as
a robustness check.

Second, the November 2016 EGP devaluation is the most important concurrent shock. It
reduced the dollar cost of Egyptian production across all sectors, but because energy-intensive
firms use fewer imported inputs per dollar of output, the competitive boost may have been
disproportionately large for them. This works against finding a negative coefficient—the
devaluation should bias 8 toward zero or positive—making my negative estimates conservative
for the 2014-2015 window and explaining the reversal from 2016 onward.

Third, with 20 clusters, asymptotic cluster-robust inference may be unreliable. T sup-
plement standard errors with wild cluster bootstrap using Webb weights and 9,999 draws
(Cameron et al., 2008; Roodman et al., 2019).

5. Results

5.1 Main results

Table 2 reports the main difference-in-differences estimates. Column 1 presents the binary
specification, comparing high- to low/medium-energy-intensity sectors: exports from high-
energy sectors declined by 0.38 log points (32%) relative to other sectors after the reform,
though the estimate is not significant at conventional levels (p = 0.18). Column 2 reports
the continuous specification, which is the paper’s preferred model: a one-unit increase in
energy intensity is associated with a 1.47 log-point decline in post-reform exports, marginally
significant at the 6% level. For the average high-energy sector (energy intensity = 0.35), this
implies a 0.35 x 1.47 = 0.51 log-point decline, or roughly a 40% reduction.

The restricted sample (Column 3, 2009-2023) shows a coefficient of —0.65 (p = 0.23),
smaller but with the same sign. Adding sector-specific linear trends (Column 4) yields —0.57
(p = 0.43). The product-level specification (Column 5) gives —1.42 (p = 0.17), consistent

with the sector-level estimates.



Table 2: Effect of Energy Subsidy Reform on Egyptian Manufacturing Exports

(1) (2) (3) (4) (5)

High Energy x Post -0.382

(0.277)
Energy Intensity x Post -1.475%  -0.646  -0.574  -1.420

(0.727)  (0.525) (0.709) (0.996)

Observations 380 380 300 380 1331
Sector FE Yes Yes Yes Yes
Year FE Yes Yes Yes Yes Yes
Product FE Yes
Sector trends Yes
Sample Full Full 2009+ Full Full

Notes: Standard errors clustered at the ISIC 2-digit sector level in parentheses. Dependent
variable: log exports (current USD). Columns (1)—(4): sector-level panel (20 ISIC sectors).
Column (5): product-level panel (71 HS2 codes). * p < 0.10, ** p < 0.05, *** p < 0.01.

5.2 Event study: the transitory adjustment

The event study in Table 3 is the paper’s most important result. Pre-reform coefficients
(relative to 2013) are uniformly small and insignificant for the 2009-2012 window, supporting
parallel trends. The first year after reform (¢+ 1, 2014) shows a coefficient of —0.48 (p = 0.09).
The peak effect occurs in the second year (t+2, 2015): —1.11, significant at the 1% level. This
corresponds to the period when the full first tranche was in effect but before the exchange
rate adjustment.

From 2016 onward, every coefficient is statistically indistinguishable from zero. Year
t+4 (2017) is +0.08; year t + 5 (2018) is +0.47. The subsidy withdrawal tax is a two-year
phenomenon. By the time the pound devalued and subsequent reform tranches took effect,

energy-intensive exports had fully recovered their relative position.

5.3 Robustness

Table 4 presents four robustness checks. The restricted sample (Column 1) and sector
trends (Column 2) show coefficients of the same sign but reduced magnitude and statistical
significance, as expected when removing the most powerful variation. The heterogeneity split
by pre-reform export level (Columns 3—4) reveals that the effect is concentrated among large
export sectors (B = —1.69, p = 0.06), consistent with the interpretation that sectors that had
built their competitive position on subsidized inputs were most exposed to the price shock.

The wild cluster bootstrap p-value for the baseline specification is 0.163, indicating that



Table 3: Event Study: Dynamic Effects of Energy Subsidy Reform on Exports

Year Relative Coeflicient Std. Error

to Reform (Clustered)
t—5 2.359%* (0.943)
t—4 0.340 (0.535)
t—3 0.527 (0.482)
t—2 0.896 (0.543)
t—1 0.711 (0.427)
t+1 -0.485* (0.274)
t+2 -1.107%%* (0.285)
t+3 -0.645 (0.770)
t+4 0.080 (0.537)
t+5 0.473 (0.383)
t+6 0.616 (0.501)
t+7 -0.680 (0.956)
t+8 0.078 (0.699)
Observations 380

Sector FE Yes

Year FE Yes

Notes: Coefficients on interactions of energy intensity (continuous) with year indicators, relative
to 2013 (¢t = 0). Standard errors clustered at the ISIC 2-digit sector level. The reference year is
the last pre-reform year. * p < 0.10, ** p < 0.05, *** p < 0.01.



the evidence is suggestive rather than definitive under conservative inference. A placebo
test setting the reform date to 2012 using only 2009-2013 data yields a near-zero coefficient

(—0.23, p = 0.48), confirming that no spurious divergence predates the actual reform.

Table 4: Robustness Checks and Heterogeneity

(1) (2) (3) (4)

2009+ Sector Trends Large Sectors Small Sectors

Energy Intensity x Post -0.646 -0.574 -1.694* -5.994
(0.525) (0.709) (0.803) (5.437)
Observations 300 380 190 190
Sector FE Yes Yes Yes Yes
Year FE Yes Yes Yes Yes

Notes: Dependent variable: log exports. Standard errors clustered at ISIC 2-digit level. Column
(1): sample restricted to 2009-2023. Column (2): includes sector-specific linear trends. Columns
(3)—(4): sample split at median pre-reform export level. Wild cluster bootstrap (Webb weights,
9,999 draws) p-value for the baseline specification: 0.163. * p < 0.10, ** p < 0.05, *** p < 0.01.

6. Discussion

The subsidy withdrawal tax documented here has two key features. First, the short-run
magnitude is large: the peak effect in 2015 of —1.11 log points per unit of energy intensity,
coupled with a reform-window coefficient of —2.07 (significant at 5%), implies a roughly
50% export decline for the average energy-intensive sector during 2014-2016. For a sector
like basic metals (energy intensity = 0.38), this translates to approximately $3.4 billion in
foregone exports relative to the counterfactual. Second, the effect does not persist beyond two
years—but whether this reflects genuine firm adjustment or the coincident pound devaluation
cannot be disentangled with these data.

These findings speak directly to the policy debate over fossil fuel subsidy reform. The IMF
and World Bank routinely advocate for subsidy removal but lack credible evidence on the
short-run manufacturing costs (Coady et al., 2019; Parry et al., 2021). My results suggest that
the short-run adjustment cost is real and substantial: policymakers designing subsidy reforms
should anticipate a one-to-two-year window of export contraction in energy-intensive sectors.
The Egyptian case, where the devaluation may have served as an unintended compensating
mechanism, raises the question of whether countries without exchange rate flexibility would

experience a longer adjustment period.



Limitations. Several caveats apply. First, this analysis uses sector-level trade data rather
than firm-level microdata, precluding decomposition into the extensive margin (firm exit)
and intensive margin (within-firm contraction). Second, the 20 ISIC 2-digit clusters create
borderline conditions for cluster-robust inference; the wild cluster bootstrap p-value of 0.163
indicates that the evidence should be interpreted as suggestive. Third, the pre-reform
energy intensity measure is constructed from published sector-level averages and may not
capture within-sector heterogeneity. Fourth, and most importantly, the November 2016
devaluation makes it impossible to cleanly identify the reform’s long-run effect; the “transitory”
interpretation rests on the assumption that the recovery would not have occurred absent the

exchange rate adjustment.

7. Conclusion

Energy subsidy removal imposes a large short-run tax on energy-intensive exporters. Egypt’s
2014 reform reduced exports from the most energy-dependent manufacturing sectors by
roughly 50% during the 2014-2016 window. Whether the subsequent recovery reflects firm
adjustment or the coincident pound devaluation remains an open question. For the dozens
of developing countries contemplating similar reforms, this paper provides a rare quasi-
experimental estimate of the short-run cost—the parameter that matters most for political
feasibility—while underscoring that the long-run consequences of subsidy removal without

exchange rate flexibility deserve further study.
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A. Standardized Effect Sizes

Table 5: Standardized Effect Sizes

Outcome 3 SE SD(Y) SDE SE(SDE) Classification

Panel A: Pooled
Log exports (full sample) -1.475 0.727 2.143 -0.102 0.050 Moderate negative

Log exports (2009-2023) -0.646 0.525 2.143 -0.045 0.036 Small negative
Panel B: Heterogeneous (by pre-reform export level)

Large export sectors -1.694 0.803 1.392 -0.180 0.085 Large negative
Small export sectors -5.994 5437 1428 -0.622 0.564 Large negative

Notes: Country: Egypt. Research question: Does the removal of energy subsidies for
industrial users reduce manufacturing export activity in energy-intensive sectors relative to
non-energy-intensive sectors? Policy mechanism: Egypt’s July 2014 energy price liberalization
raised industrial electricity prices by 25-40% and heavy fuel oil prices by 64-80%, eliminating
subsidies that disproportionately benefited energy-intensive manufacturing sectors (cement,
steel, ceramics, chemicals, petroleum refining). Outcome definition: Log of annual export
value (current USD) at the ISIC Rev.4 2-digit manufacturing sector level, constructed from
customs-reported trade data. Treatment: Continuous; pre-reform energy cost share of value
added by sector (range: 0.02 for tobacco to 0.55 for petroleum refining). Data: UN Comtrade
HS 2-digit exports for Egypt, mapped to 20 ISIC 2-digit manufacturing sectors, 2005-2023. N
= 380 sector-year observations. Method: Two-way fixed effects DiD with sector and year fixed
effects. Standard errors clustered at ISIC 2-digit level (20 clusters). Wild cluster bootstrap
reported. Sample: Manufacturing sectors only (ISIC 10-32); agricultural and mineral extraction
excluded. SDE = § x SD(X)/SD(Y)) where SD(Y) is the pre-treatment standard deviation and
SD(X) is the standard deviation of energy intensity. Classification refers to magnitude, not
statistical significance: Large (|]SDE| > 0.15), Moderate (0.05-0.15), Small (0.005-0.05), Null
(< 0.005).
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