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This PhD thesis examines the impact of the 2010 Iranian energy subsidy 
removal and cash transfer (SRCT) on the country’s macro and micro-
economy. The SRCT subsidy reform was unique and ambitious as its main 
objective was not to stimulate fiscal consolidation but to reduce energy 
consumption and to distribute subsidies more equally. Specifically, 
through this reform, the price of energy (i.e., fuels, natural gas, and elec-
tricity) increased about 2-fold for gasoline and 21-fold for mazut. Simul-
taneously, savings from the subsidy removal were redirected to house-
holds in the form of an unconditional cash transfer worth 405,000 Iranian 
Rials (USD 105 in PPP terms) per person per month, or approximately 
8% of GDP per capita in 2010. The cash transfer was deemed sufficient 
to offset the income effect of the subsidy removal and to restore the wel-
fare of the average household (Guillaume et al., 2011) 

Globally, removing fossil fuel subsidies is widely promoted due to its 
alleged environmental benefits. Numerous subsidy reforms have been im-
plemented in this century, i.e., in the Philippines (2001), Brazil 
(2001,2003), Indonesia (2005), Peru (2010), Mauritania (2011), Yemen 
(2005, 2010), Ghana (2005), Niger (2011), and Nigeria (2011) (compiled 
by IMF, (2013). However, hardly any impact evaluation study has assessed 
the impact of energy subsidy reforms especially at the micro-level.  

This thesis is motivated by the impact evaluation literature, which is at 
the core of evidence-based policy analysis. The thesis provides a compre-
hensive inquiry on the impact of the 2010 energy subsidy reform on the 
macro as well as the micro-economy of Iran highlighting not only the ef-
fects of the reform on the economy but also the empirical challenges faced 
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when assessing a universal reform.  The first essay examines the short- and 
long run impact of SRCT on macro indicators. The analysis shows that 
the negative effect of the energy price increase is larger than the positive 
effect of the cash transfer. Put differently, SRCT had a short-term negative 
impact on macro indicators including GDP. The main channel that trans-
mits this negative impact to GDP is through value-added in the industry 
and service sector. Yet, in the long run, there is no association between 
the energy subsidy reform and GDP. Moreover, the energy subsidy reform 
has a short- and long-term inflationary effect. 

The second essay examines the impact of SRCT on households’ welfare 
using micro-panel-data on household income and expenditures and ex-
ploits the timing and intensity of energy consumption as complementary 
identification strategies. The findings reveal that also at the micro-level the 
cash transfer failed to compensate for the negative impact of SRCT. The 
energy subsidy reform caused, on average, a reduction of 7 to 9 percent in 
the real consumption of households. The impact is heterogenous across 
geographical locations, the intensity of energy consumption and income 
classes showing that those who depended most on energy prior to the 
reform are more adversely affected.   

The third essay focuses on the impact of SRCT on manufacturing firms 
using panel data of manufacturing firms with 10 workers and more at the 
4-digit ISIC code. Since all firms are universally affected by the energy 
reform, the empirical analysis applies both firms fixed-effects and a differ-
ence-in-difference analysis exploiting energy-sensitivity of industries as an 
identification strategy. The results show that output and value-added of 
manufacturing firms decreased by at least 3 and 7 percent, respectively. 
Furthermore, operating surplus (operating surplus that includes non-man-
ufacturing service account too), which is a proxy for profit, shrinks by 9 
percent. Manufacturing firms have been affected both directly, through 
increasing costs of energy inputs and indirectly through pass-through 
costs of upstream firms and energy-price-induced demand contraction.  

The fourth essay builds on the third essay and compares the emission 

of air pollutants and 𝐶𝑂2 by manufacturing firms before and after the in-
troduction of the energy subsidy reform using an exploratory empirical 
approach. The assessment shows that the energy consumption of manu-
facturing firms did not change but the energy mix switched to cleaner 
choices, i.e., the share of natural gas and electricity increased as a result of 
changes in relative prices in favour of cleaner energy. These changes 
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brought about a significant reduction in the emission of both air pollutants 

and 𝐶𝑂2. However, these promising results do not hold, if I include in the 
assessment, the emissions stemming from electricity generation. Once 
emissions from electricity generation are accounted for, no positive envi-
ronmental effects are found. These findings challenge the presumed in-
herent environmental benefits of abandoning fossil fuel subsidies as stand-
alone policies.  

The fifth essay is a critique of existing country energy classifications. I 
challenge the comparison of countries’ energy intensity in the form of 
measures, such as energy use per unit of GDP or GDP per unit of energy, 
that are employed to contrast coequal firms or sectors. Labelling Iran as a 
high-energy-intensive country contributed to unreasonable expectations 
about the influence of an energy price reform on energy consumption. I 
show how misleading the outcome of such a metric can be if we do not 
incorporate contextual factors such as the availability and affordability of 
energy.  

Overall, this thesis suggests that energy subsidy reforms, even an ex-
treme case such as the Iranian SRCT where all savings of the subsidy re-
moval were redirected to the economy in the form of a cash transfer, are 
likely to have negative impacts, at least in the short run. The presumed 
benefits of the energy subsidy reforms might accrue in the long run if a 
well-designed reform with a well-crafted schedule (i.e., implementation 
when the economy is booming, and no internal or external shocks are ex-
pected) is successfully implemented. Nonetheless, fossil fuel subsidies are 
not sustainable and subsidy reforms are likely to be implemented by many 
countries in the future. This thesis provides comprehensive evidence of 
what economies can expect at different levels and for different actors.  

An important take away of this thesis is the need to carefully consider 
the application of methods that rely on ex-ante parameters and stylized 
facts, and models that estimate only the direct effect of energy price in-
creases. Such ex-ante models had predicted far more optimistic impacts of 
SRCT compared to those that materialized and were identified in this the-
sis relying on ex-post evaluations. 

 



  

 

CONTANT GELD IN PLAATS VAN SUBSIDIE: 
ESSAYS OVER DE GEVOLGEN VAN DE 
HERVORMING VAN DE ENERGIESUBSIDIE in 
Iran IN 2010 

 

 Samenvatting 

 

 

 

 

 

Dit proefschrift gaat over de gevolgen die de afschaffing van de energiesub-
sidie in Iran in 2010 had voor de macro- en micro-economie van het land. De 
energiesubsidie werd vervangen door het uitbetalen van contant geld (energy 
subsidy removal and cash transfer, SRCT). De SRCT-hervorming was uniek 
en ambitieus, aangezien het voornaamste doel ervan was om het energiever-
bruik te verminderen en subsidies gelijker te verdelen, en niet om de over-
heidsfinanciën te stabiliseren. Door deze hervorming zijn de energieprijzen 
(d.w.z. voor brandstoffen, aardgas en elektriciteit) ongeveer 2 keer zo hoog 
geworden voor benzine en 21 keer zo hoog voor stookolie. Tegelijkertijd wer-
den de besparingen door de afschaffing van de subsidie teruggesluisd naar 
huishoudens in de vorm van een onvoorwaardelijke contante uitbetaling van 
405.000 Iraanse rial ($ 105 in termen van koopkrachtpariteit) per persoon per 
maand, of ongeveer 8% van het bbp per hoofd van de bevolking in 2010. De 
contante uitbetaling werd voldoende geacht om het inkomenseffect van de 
afschaffing van de subsidie te compenseren en de welvaart van het gemid-
delde huishouden te herstellen (Guillaume et al., 2011). 

Het afschaffen van subsidies op fossiele brandstoffen wordt wereldwijd 
gepropageerd vanwege de vermeende milieuvoordelen. In deze eeuw zijn er 
tal van subsidiehervormingen doorgevoerd in diverse landen: de Filipijnen 
(2001), Brazilië (2001,2003), Indonesië (2005), Peru (2010), Mauritanië 
(2011), Jemen (2005, 2010), Ghana (2005), Niger (2011) en Nigeria (2011) 
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(IMF, 2013). Er is echter vrijwel geen evaluatieonderzoek gedaan naar het 
effect van hervormingen op het gebied van energiesubsidies, met name op 
microniveau.  

Dit proefschrift is gebaseerd op de literatuur op het gebied van evaluatie-
onderzoek die de kern vormt van wetenschappelijk onderbouwd beleidson-
derzoek. Het proefschrift beschrijft een uitgebreid onderzoek naar de gevol-
gen van de hervorming van de energiesubsidies van 2010 voor zowel de 
macro- als de micro-economie van Iran. Daarbij worden niet alleen de effec-
ten van de hervorming op de economie belicht, maar ook de uitdagingen van 
evaluatieonderzoek naar een grootschalige hervorming.  Het eerste essay gaat 
over de korte- en langetermijneffecten van SRCT op macro-indicatoren. Uit 
het onderzoek blijkt dat het negatieve effect van de energieprijsstijging groter 
is dan het positieve effect van de uitbetaling in contanten. Met andere woor-
den: SRCT had op korte termijn een negatief effect op de macro-indicatoren, 
waaronder het bbp. Dit negatieve effect werkt vooral door in het bbp via de 
toegevoegde waarde in de industrie en dienstensector. Op de lange termijn is 
er echter geen verband tussen de hervorming van de energiesubsidies en het 
bbp. Daarnaast heeft de hervorming van de energiesubsidies een inflatoir ef-
fect op korte en lange termijn. 

In het tweede essay wordt het effect van SRCT op inkomens van huishou-
dens onderzocht aan de hand van micro-panelgegevens over inkomsten en 
uitgaven van huishoudens en worden de timing en mate van energieverbruik 
gebruikt als aanvullende identificatiestrategieën. Uit de resultaten blijkt dat 
ook op microniveau de uitbetaling van contant geld niet opwoog tegen het 
negatieve effect van SRCT. Door de hervorming van de energiesubsidie 
daalde het reële verbruik van huishoudens gemiddeld met 7 tot 9 procent. 
Het effect varieert, afhankelijk van de geografische locatie, inkomensklasse 
en de mate van energieverbruik. Hieruit blijkt dat degenen die vóór de her-
vorming het meest afhankelijk waren van energie, het zwaarst getroffen zijn.   

Het derde essay gaat over het effect van SRCT op productiebedrijven. Dit 
is onderzocht met behulp van paneldata van productiebedrijven met ten min-
ste 10 werknemers volgens de viercijferige ISIC-code. Aangezien alle bedrij-
ven te maken hebben met de gevolgen van de energiehervorming, wordt in 
het empirisch onderzoek zowel het fixed-effectsmodel als de difference-in-
difference-methode gebruikt en dient de energiegevoeligheid van sectoren als 
identificatiestrategie. Uit de resultaten blijkt dat de productie van de produc-
tiebedrijven met ten minste 3 procent is gedaald en de toegevoegde waarde 
met ten minste 7 procent. Bovendien krimpt het exploitatieoverschot (exploi-
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tatieoverschot waarin ook de niet-productiedienstenrekening is meegere-
kend), dat een graadmeter is voor de winst, met 9 procent. Productiebedrijven 
zijn zowel direct getroffen door de stijgende kosten van energieverbruik, als 
indirect, door de doorberekende kosten van toeleveringsbedrijven en de door 
de energieprijzen veroorzaakte inkrimping van de vraag.  

Het vierde essay bouwt voort op het derde essay. Het beschrijft een ex-
ploratief onderzoek naar de uitstoot van luchtverontreinigende stoffen en 

𝐶𝑂2 door productiebedrijven vóór en na de invoering van de hervorming van 
de energiesubsidies. Uit deze vergelijking blijkt dat het energieverbruik van 
productiebedrijven niet veranderde, maar er een verschuiving optrad naar 
schonere keuzes. Het aandeel van aardgas en elektriciteit nam toe, omdat 
schone energie relatief goedkoper werd. Dankzij deze veranderingen is de 

uitstoot van zowel luchtverontreinigende stoffen als 𝐶𝑂2 significant vermin-
derd. Dit veelbelovende effect verdwijnt echter als de uitstoot als gevolg van 
de opwekking van elektriciteit wordt meegenomen in de vergelijking. Wan-
neer de uitstoot als gevolg van elektriciteitsopwekking wordt meegerekend, 
worden geen positieve milieueffecten geconstateerd. Deze resultaten zijn in 
tegenspraak met de veronderstelde inherente milieuvoordelen van het af-
schaffen van subsidies op fossiele brandstoffen als op zichzelf staand beleid.  

In het vijfde essay worden de bestaande energieclassificaties per land ter 
discussie gesteld. Hierbij gaat het om de vergelijking van de energie-intensiteit 
van landen op basis van indicatoren die worden gehanteerd om gelijkwaardige 
bedrijven of sectoren tegen elkaar af te zetten. Dit zijn indicatoren als het 
energieverbruik per bbp-eenheid of het bbp per energie-eenheid. Door Iran 
aan te merken als een land met een hoge energie-intensiteit, ontstonden on-
realistische verwachtingen over de invloed van een hervorming van de ener-
gieprijzen op het energieverbruik. Uit dit onderzoek blijkt hoe misleidend 
dergelijke indicatoren kunnen zijn als geen rekening wordt gehouden met 
contextuele factoren, zoals de beschikbaarheid en betaalbaarheid van energie.  

Over het geheel genomen blijkt uit dit onderzoek dat hervormingen van 
energiesubsidies, zelfs in het extreme geval van de SRCT in Iran, waarbij alle 
besparingen van de subsidieafschaffing in de vorm van contante uitbetalingen 
weer terugvloeiden naar de economie, waarschijnlijk negatieve gevolgen zul-
len hebben, althans op de korte termijn. De veronderstelde voordelen van de 
hervormingen van de energiesubsidies kunnen op de lange termijn zichtbaar 
worden indien een hervorming goed opgezet en goed getimed is (d.w.z. tij-
dens hoogconjunctuur en als er geen interne of externe schokken worden 
verwacht) en met succes wordt doorgevoerd. Subsidies voor fossiele brand-
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stoffen zijn echter niet duurzaam en veel landen zullen in de toekomst waar-
schijnlijk subsidiehervormingen doorvoeren. Dit proefschrift schetst uitvoe-
rig wat er op verschillende niveaus en voor verschillende actoren te verwach-
ten is voor economieën.  

Een belangrijke conclusie van dit proefschrift is dat voorzichtigheid moet 
worden betracht bij de toepassing van methoden die berusten op ex-ante-
parameters en gestileerde feiten, en modellen die alleen het directe effect van 
energieprijsstijgingen berekenen. De effecten van SRCT die met dergelijke 
ex-ante-modellen werden voorspeld, waren veel positiever dan de werkelijke 
effecten die werden vastgesteld in de ex-post-evaluaties in dit onderzoek. 
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Iran has a long history of subsidy policies dating back to the early modern 
period between the 17th and the early 19th century, i.e., the so-called Sa-
favi and Qajar monarchies (Economic Reform Working Group, n.d. a). 
At that time, subsidies were given in the form of free seeds and grants for 
farmers. In the 1920s, with increasing urbanization, food security and 
bread supply in cities became more important. In 1932, a law was passed 
that obliged the government to buy and store wheat in order to supply it 
during critical times. Four years later the government started to buy wheat 
surpluses with guaranteed minimum prices from farmers. In 1942 the gov-
ernment stabilized the price of bread and later meat and sugar in the mar-
ket in order to protect low-income consumers. However, all these subsi-
dies were trivial compared to the subsidy expenditures in the 1970s when 
the price of oil increased sharply and the government began to heavily 
subsidize a range of goods including fuel, chicken, dairy products, eggs, 
and cooking oil (Economic Reform Working Group, n.d. a). After the 
1979 revolution and the invasion of Iraq, production levels went down, 
and the economy was faced with shortages of goods, medicines, and fuels. 
In this situation, the government directly intervened with a coupon system 
that (partially) replaced the market in order to manage the shortage of 
basic goods. A wide range of products including fuels, food stuff, soap 
and washing powder were covered. In this system each person could get 
some amount of each product with a subsidized price that was far lower 
than the market price.  

After the end of the war with Iraq in 1988, Iran went through five de-
velopment plans. The first attempt at reforming the subsidy system was 
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already in the 1st development plan (1989-1993) that advised the govern-
ment in the fifth paragraph of the ‘General policies of the 1st development 
plan’ to change the coupon system in a way to target low-income groups 
(Economic Reform Working group, n.d. b). This part of the plan was 
never implemented, while in turn the subsidy expenditure rose sharply in 
the period 1989-1993. When the 2nd development plan (1995-1999) was 
implemented some products like eggs and chicken were removed from the 
coupon distribution and during the 3rd development plan (2000-2004) the 
universal coupon distribution gradually vanished. However, the subsidy 
on fuels and bread (in the form of keeping prices lower than the market 
price) did not change. During the 3rd and 4th development plans the 
prices of some fuels increased 20% annually to gradually reduce the gap 
between local and international prices.  

1.1 The energy subsidy reform under study in this thesis 

In 2008, the government presented a Subsidy Reform Bill to the Par-
liament. After parliamentary debate and the incorporation of the proposed 
adjustments, in January 2010 the Parliament and subsequently the Guard-
ian Council approved the ‘subsidy reform act’. The plan, called ‘the largest 
economic transformation plan in the recent history of Iran’, was imple-
mented on December 18, 2010. According to the Subsidy Reform Act, the 
government was expected to reform the subsidy policies until the end of 
the 5th development plan (March 2016) along the following dimensions:  

The price of fuel should not be less than 90% of the Persian Gulf fob 
price. The price of natural gas should be equivalent to 75% of the export 
price excluding transfer and tax costs. The price of electricity and water 
should be equivalent to the actual costs. The subsidy on wheat, rice, oil, 
milk, sugar, postal services, airlines, and railway systems should be re-
duced.  

The government was allowed to spend up to 50% of the net savings 
raised from the subsidy cut for cash and non-cash transfers to households 
and the social security system including health, accommodation, employ-
ment and capacity building. Up to 30% of the net savings could be spent 
by the government to support agricultural and manufacturing firms and 
non-oil exporters; production firms and residential accommodations 
should be supported to optimize energy consumption; technology ad-
vancement in production firms should be supported and the loss for water 
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and electricity companies compensated; public transportation enhance-
ment should also be supported and electronic services to reduce unneces-
sary transport should be promoted. Up to 20% could be used as govern-
ment revenues.  

The energy subsidy reform in practice 

The energy subsidy reform consisted of two simultaneous parts: a subsidy 
cut and compensation in cash.  

Subsidy cut: The plan was to eliminate the subsidies on all energy carri-
ers/types (i.e., fuels, natural gas and electricity) in two sequential phases. 
The first phase, that is the subject of this thesis, started in December 2010. 
In the first phase, 60% of the subsidies were removed. Table 1.1 shows 
the average price adjustment in December 2010.  

Table 1.1 

 Price of energy carriers (IR) before and after the reform (December 2010) 

 Before reform After reform 

Gasoline/litre 4,000 7,000 

Gas Oil/litre 165 3,500 

Kerosene/litre 165 1,000 

Fuel oil (Mazut)/litre 95 2,000 

Natural gas/M3 231 992 

Source: Iranian Ministry of Energy, Energy balanced sheets 2010 
Note: Fuel prices are non-quota prices. There are different quotas and prices related to each 
quota are different.  

 

Cash compensation: Although the subsidy reform act had indicated that 
the savings from the subsidy removal should be distributed among house-
holds, manufacturing firms and the government, in practice the major re-
distributive activity was conducted for households. The main reason that 
only households received the savings of the subsidy removal is that the 
estimated savings from the subsidy removal did not materialize. In the 
budget act 2012, the savings from the subsidy removal were estimated to 
be 660,000 billion IR while only 395,107 billion IR materialized. In turn, 
the actual cash transfer to households reached up to 413,204 billion IR 

(Supreme Audit Court of Iran, 2012). In 2013, the forecasted saving from 
the subsidy removal was 500,000 billion IR. The actual savings from the 
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subsidy removal and actual cash transfer to households were 429,053 and 
430,747 billion IR, respectively.1   

To arrange the cash transfer to households, households were asked to 
report their income via electronic forms to differentiate the allocation of 
cash for different household income strata. Eventually due to the lack of 
an integrated system to validate the income data presented by the house-
holds this plan was changed and an unconditional and uniform cash trans-
fer was provided to all households. The cash transfer is settled in the bank 
account of the head of the household on a bi-monthly basis. The cash 
transfer is 405,000 Iranian Rials (IR) per person/month which was equiv-
alent to nearly 6% of GDP per capita and equal to US$105 (based on the 
PPP conversion factor adopted from the World Bank databank) at the 
time. Initially about 60 million individuals (around 20 million households) 
registered for the cash transfer and by the end of 2012, the transfer 
reached nearly 98% of the population  (Supreme Audit Court of Iran, 

2012). A massive campaign was rolled out on TV and radio to share the 
concept of the cash transfer, namely that every family can get a fixed 
monthly transfer from the government. It was, to a large extent, the cam-
paign that contributed to the relatively smooth kick-off of the reform.  

The energy subsidy reform was launched in December 2010. At that 
time Iran was in the midst of a dispute over nuclear enrichment plans with 
multiple actors including the UN security council and Western countries 
that led to unprecedented sanctions in 2012. In March 2012, SWIFT (So-
ciety for Worldwide Interbank Financial Telecommunication) cut-off its 
service for Iran. In July 2012 the European Union banned Iranian oil ex-
ports and in October 2012 they banned any kind of transaction with Iran. 
These sanctions were not unexpected. In June 2010, an anti-sanction 
headquarters was formed to defuse the potential influence of upcoming 
sanctions.2 Foreseen sanctions did not postpone the implementation of 
the energy subsidy reform, because the reform was expected to largely re-
duce energy consumption and release the country from importing refined 
fuels. In fact, the subsidy reform was taken as a tool to counteract the 
future sanctions.3 

It is important to reiterate here that unlike other subsidy reforms, the 
energy subsidy reform in Iran (SRCT) did not aim at fiscal consolidation. 
The main objective of the energy subsidy reform was to reduce energy 
consumption and to promote a more equal distribution of subsidies.4   
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1.2 Fossil fuel subsidy reforms: a global perspective 

To put the Iranian energy subsidy reform in perspective, I will elaborate 
briefly on energy subsidy reforms in general and their potential impacts 
on the economy, production processes and energy consumption. 

Subsidy policies often face serious critiques mainly because they distort 
the prices which are the most important signals of an economy and they 
promote higher consumption of subsidized goods/services. In particular, 
energy subsidies influence resource allocation due to distorted prices and 
consequently the production structure. A low energy price might reduce 
producers’ incentives to employ cleaner or more efficient technologies 
(Ellis, 2010). According to the International Energy Agency (IEA) the re-
moval of fossil fuel subsidies can reduce carbon emissions by up to 360 
million tons and therefore fossil fuel subsidy removal is one of the main 
policies to combat global warming (IEA, 2013). Globally, in recent years 
energy subsidy reforms have been in the spotlight as reflected in the G20 
summit 2009 and in the United Nation’s Sustainable Development Goals 
(Rentschler and Bazilian, 2017).  Meanwhile numerous energy subsidy re-
forms have been implemented across the globe. These major reforms have 
been compiled by the IMF (2013) subject to data availability. This report 
contains 16 cases of energy subsidy reforms in 11 countries that have been 
launched or are in progress in this century. Among these 16 cases, three 
reforms in two countries were ‘successful’. These were an electricity sub-
sidy reform in the Philippines in 2001, an electricity subsidy reform in Bra-
zil (1993-2003), and a fuel subsidy reform in Brazil (1990s-2001). Success-
ful implementation of a reform is defined as permanent and sustained 
reduction of the subsidies (IMF, 2013). In the case of Mexico (2001, 2002), 
Indonesia (2003) and Mauritania (2008) the subsidies re-emerged immedi-
ately, or the implementation of the reform failed. For the rest of the cases, 
namely Indonesia (2005), Peru (2010), Mauritania (2011), Yemen 
(2005,2010), Ghana (2005), Niger (2011), Nigeria (2011) and Iran (2010), 
the reform was ‘partially successful’, i.e., the energy subsidies re-emerged 
a while after the implementation of the reform (IMF, 2013). Despite the 
large number of energy subsidy reforms, there are hardly any impact eval-
uation studies that have assessed the effects of the reforms especially at 
the micro-level.  This is where this thesis sets out to make a contribution.  
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1.3  Why is SRCT an interesting case for an evaluation? 

The Subsidy Removal and Cash Transfer (SRCT) in Iran was an ambitious 
plan to abruptly remove subsidies for energy and redirect the savings from 
the subsidy removal back to the economy in the form of a cash transfer. 
It is unique in the sense that unlike other subsidy reforms it aims for en-
ergy consumption management and a more equal distribution of the sub-
sidies instead of fiscal consolidation. Although the discussion about the 
impact of SRCT on the economy and speeches for and against the reform, 
depending on the political affiliation of the speaker, are ongoing, the im-
pact of the energy subsidy reform has not been fully analysed despite the 
reform being ‘the largest transformative economic plan’.5 Moreover, the 
reasons for success/failure of the reform have not been elaborated and 
systematically assessed. The main motivation of this thesis is to document 
the impact of the reform within an impact evaluation framework. Impact 
evaluations are at the core of evidence-based policy analysis. Yet, impact 
studies are not well-established in Iran’s policy research and particularly in 
the context of the energy subsidy reform since it is not straightforward to 
apply the standard evaluation methods to a nation-wide, one-time policy 
reform. The outcome of this research is potentially valuable for future en-
ergy subsidy reforms not only in Iran but also in other countries that are 
planning to adopt such policies.  

In this regard, this PhD dissertation aims to provide a comprehensive 
enquiry on the impact of this large energy subsidy reform on the macro as 
well as the micro-economy of Iran. To achieve this objective the thesis 
contains five essays. The first essay examines the effect of the energy sub-
sidy reform on macro indicators, in the short- and the long-term. The 
macroeconomic impact of subsidy reforms is commonly examined using 
Computable General Equilibrium (CGE) models (Eslami et al., 2012; 
Shahmoradi et al., 2011; Hosseinninasab and Hazeri, 2012; (Liu and Li, 
2011; Lin and Jiang, 2011; Lin and Li, 2012; Breisinger et al., 2012; Abou-
leinein et al., 2009). The popularity of CGEs lies in their capacity to pro-
vide an overview of the working of the economy. However, bearing in 
mind the Lucas critique (1976), the stability and forecast power of such 
models that rely on ex-ante parameters is questionable. To address this 
problem, I employ a Vector Autoregressive (VAR) model in my analysis 
of the macro-economic effects since these models are well-suited to such 
investigation due to their flexibility and their forecasting capacity (Arora, 
2013). It allows me to identify the short run dynamics of macro-economic 
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indicators including GDP, capital formation, value-added, private and 
public consumption, inflation and energy consumption in response to 
SRCT. To do so, I use time series data for the period 1965 to 2010 and 
incorporate and compare elements of the subsidy reform (i.e., energy price 
increase and the cash transfer) individually and also jointly in the form of 
a vector to trace the short-term impacts. I also explore the channels that 
transmit the effects of the elements of subsidy reform to GDP. Moreover, 
to examine whether SRCT can cause a long-run impact on major macro-
economic indicators, I implement an Auto Regressive Distributed Lag 
(ARDL) model and bound tests as developed by Pesaran and Shin (1998) 
and Pesaran, Shin and Smith (2001). While I acknowledge that each meth-
odology has its advantages and drawbacks, I discuss in detail what my 
analysis brings to the table. The results show a negative impact of the en-
ergy subsidy reform on macro indicators and GDP in the short run. The 
impact of the energy subsidy reform is strongly transmitted to GDP by 
influencing the value-added of the industry and service sectors. However, 
there is no long run association between the energy subsidy reform and 
GDP. At the same time, both elements of the energy subsidy reform have 
short- and long-term inflationary effect.  

The macro picture is not sufficient to evaluate the impact of a reform. 
In fact, micro dynamics may be different from the general macro effect. 
Hence, the second and third essay approach the subject from a microeco-
nomic viewpoint.  

The second essay addresses the impact of the energy subsidy reform 
on household welfare in terms of expenditure, poverty and income distri-
bution. Theoretically speaking, from the point of view of a household, the 
cash transfer was large enough to compensate for the negative income 
effect resulting from a rise in energy prices (Guillaume et al., 2011). There-
fore, it was expected that SRCT would have no significant impact on av-
erage household consumption. Moreover, as the relative value of the cash 
transfer was higher for low-income groups, it was expected that SRCT 
would not only have a positive effect on poverty reduction but also reduce 
income inequality. To forecast the impact of the reform on households, 
the commonly applied method in the literature is to estimate demand elas-
ticities and to calculate the compensating variation (Khalili Araghi and 
Barkhordari, 2012; Kafaie and Garshasbi, 2016; Moshiri, 2015). Yet, the 
results of these studies do not necessarily converge. It can be due to the 
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sensitivity of the elasticities to the underlying assumptions that are im-
posed such as the functional form of demand. Unlike earlier studies, in 
this chapter on household level impacts, I use a household panel dataset 
for the period 2010 to 2012 and impact evaluation techniques to estimate 
the impact of SRCT on nine expenditure groups and total expenditure. 
Several methods, such as exploiting the time dimension and the intensity 
of energy consumption of each household, are applied to overcome the 
identification problem stemming from the fact that SRCT was imple-
mented all over Iran at one and the same time. I also assess the robustness 
of the analysis with additional specifications (mazut price), sub-sample and 
placebo analyses. Overall, the energy subsidy reform led to a significant 
reduction, between 7 to 9 percent, in households’ real consumption, de-
pending on the specification. This impact is heterogenous across geo-
graphical locations, income classes, intensity of energy consumption of the 
household, and the share of the cash transfer in a household’s income. 
This chapter concludes with exploratory evidence about the implications 
of SRCT on inequality and poverty. Within the first two years of the im-
plementation of the reform, poverty reduced in both absolute and relative 
terms. Also, income inequality experienced a slight decline.   

The third essay assesses the impact of the energy subsidy reform on 
manufacturing firms. The literature has largely ignored the impact of sub-
sidy reforms on manufacturing firms (Rentschler et al., 2017:617). In turn, 
a large body of literature studies the possibility and degree of substituta-
bility between energy and other inputs, particularly capital using elasticities 
(Nguyen and Streitwieser, 1999; Bardazzi et al., 2015; Arnberg and 
Bjorner, 2007; Deininger et al., 2018). The results of these studies are het-
erogenous and largely context dependent (Haller and Hyland, 2014). 
Koetste et al. (2006) conduct a meta-analysis to try and attribute the dif-
ferent outcomes of the studies to differences in the underlying assumption 
and methods. They concluded that short and mid-term cross price elastic-
ities of energy and capital are statistically zero and only in the long-term 
capital formation may change in response to an increase in energy prices. 
A major drawback of merely relying on elasticity analysis is that it ignores 
indirect channels that increases in the price of energy can operate through 
in the manufacturing sector, namely pass-through effect and demand in-
duced (by decreased real budget of the consumer). If a firm is located in 
the mid- or down-stream of the production chain, an increase in energy 
prices does not only affect the firm directly but also indirectly through 
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increases in the prices of intermediate goods (Kim et al., 2010; Sijm et al., 
2006; Fabra and Reguant, 2014). The second indirect channel is demand 
induced. With increases in energy prices, the real consumer budget may 
decline, and this affects manufacturing firms through the demand side 
(Bohi, 1991; Kilian, 2008; Rentschler and Kornejew, 2017; Rentschler et 
al., 2017).  The third essay of this thesis documents the demand side chan-
nel. In order to set-up a quasi-experimental assessment of the impact of 
SRCT on manufacturing firms, in this essay, I use panel data of manufac-
turing firms with 10 and more workers at the 4-digit ISIC level for the 
period 2009 to 2013. In addition to conducting a before-after analysis with 
firm-group specific effects to account for structural differences across 
firm groups, I construct a counterfactual of less-energy sensitive industries 
and establish a causal relationship between the subsidy reform and firm 
performance indicators including manufacturing output, value-added and 
operating surplus.  I show that SRCT caused a reduction in output and 
value-added of at least 3 and 7 percent, respectively. This results in a de-
terioration of profits by nearly 9 percent. I also explore the mitigating and 
reinforcing factors in my assessment of the heterogeneity of the impact.  

In the fourth essay, I assess the impact of the energy subsidy reform 
on the emissions of manufacturing firms using an exploratory empirical 

approach. In particular, I study Nitrogen Oxide (𝑁𝑂𝑥), Sulphur Dioxide 

𝑆𝑂x , Suspended Particulate Matter (SPM) and Carbon Dioxide (𝐶𝑂2). 
One of the anticipated effects of the energy subsidy reform is emission 
reduction by manufacturing firms that can materialize through two chan-
nels: reduction in energy consumption in response to the increase in en-
ergy prices and changes in the energy mix to cleaner choices in response 
to the change in the relative prices of energy carriers. The findings show 
that the energy subsidy reform did not change the energy consumption of 
manufacturing firms, but it changed the relative price of energy in favour 
of cleaner energy carriers such as natural gas and electricity. In response 
to these changes, firms modified the energy mix resulting in less direct 
emissions. Nonetheless, these promising findings of a reduction in direct 
emissions do not hold when the emissions from electricity generation are 
included.  

The fifth essay is a critique of the notion of ‘high energy-intensity coun-
try’. Per GDP energy use is a common measure to compare countries. It 
is inspired by measures that are constructed to compare coequal 
firms/sectors’ value-added relative to their energy consumption. I show 
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how misleading the outcome of such a metric can be if we do not incor-
porate contextual factors such as the availability and affordability of en-
ergy. Questioning the label of ‘high energy-intensity country’ is important 
for two reasons. First, being a high energy-intensive country comes with 
the negative connotation that as a high energy consumer the country also 
produces more emissions. Second, the label is associated with unrealistic 
expectations about potential consumption reductions in response to price 
increase for countries such as Iran that have traditionally provided heavy 
energy subsidies.  

Finally, the last chapter concludes with a reflection about the main out-
comes of the research and puts forward relevant policy recommendations 
and also potential avenues for future studies.   

  



 Introduction 11 

Notes 
 

1 I could not get access to the ‘budget settlement report’ for the year 2011. 

2  https://www.bbc.com/persian/business/2010/04/100419_timeline_sub-
sidy#9tir, accessed on 31-08-2021. 

3  It was stated by several political figures, among them, the then minister of finance 
and economy. Reported by Islamic Republic News Agency (IRNA) 
https://www.irna.ir/news/6538902 , accessed on 31-08-2021. 

4 In 2009, the richest decile of urban and rural households benefitted 5.3 and 14.3 
times more than the poorest decile from fuel subsidies, respectively (Ministry of 
Energy, 2010:22). 

5 A phrase initially used by the then President- Ahmadinejad (13 May 2010) to de-
scribe the subsidy reform https://www.bbc.com/persian/busi-
ness/2010/04/100419_timeline_subsidy, accessed on 20-08-2021.  

https://www.bbc.com/persian/business/2010/04/100419_timeline_subsidy#9tir
https://www.bbc.com/persian/business/2010/04/100419_timeline_subsidy#9tir
https://www.irna.ir/news/6538902
https://www.bbc.com/persian/business/2010/04/100419_timeline_subsidy
https://www.bbc.com/persian/business/2010/04/100419_timeline_subsidy
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Fossil fuel subsidy removals are being aggressively promoted by major in-
ternational organizations mainly for the expected contribution that the use 
of such fuels have on greenhouse gas emissions. At the same time, it is 
also for the presumed benefits that could be brought about by reallocating 
savings from the removal of subsidies to other meaningful purposes. 
However, the quality of the design of any planned subsidy reform and also 
the quality of the implementation is crucial for achieving the stated goals. 
Reviewing the immediate impact of the 2012 Nigerian subsidy reform, Ba-
zilian and Onyeji (2012) criticize international calls for subsidy removals 
where the abstract underlying rhetoric assumes that savings from subsidy 
removals will be employed effectively for other priorities.  Bazilian and 
Onyeji (2012) emphasize the significance of the structural and institutional 
framework of each country in planning a subsidy reform. Despite the pres-
sure to remove fossil fuel subsidies, the studies that assess the actual im-
pact of such policies on economies is limited. From the point of view of 
international organizations, a subsidy reform is considered successful if 
the removal of the subsidies is sustainably maintained, i.e., if the subsidies 
do not re-emerge (IMF, 2013). Other benefits such as the reduction of 
emissions or GDP growth (as a result of the use of savings from subsidy 
removal for other meaningful purposes such as infrastructure develop-
ment) are rarely based on credible impact assessment research.   

The energy subsidy reform that was implemented in Iran in December 
2010 was proclaimed as the largest transformative economic plan in the 
recent history of the country1. This subsidy reform (SRCT) consisted of 
two simultaneous parts: (i) a subsidy cut and (ii) a cash transfer to house-
holds. This dissertation has provided a comprehensive assessment of the 
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impact of this subsidy reform (SRCT) on the economy. It started with the 
big picture, i.e., the macroeconomic impact of the energy subsidy reform. 
Then it focused on the microeconomic aspects and examined the effects 
on households and manufacturing firms.  

 In examining the macroeconomic impact of SRCT, I utilized the flex-
ibility of Vector Autoregressive (VAR) models to examine the short-term 
dynamics of macro-economic indicators in response to the implementa-
tion of the reform and also to examine the possible channels that transmit 
the effect of the energy price to GDP. The results suggested that in the 
short-term the energy subsidy reform had a consistent negative impact on 
GDP, capital formation, value-added, and private consumption. Moreo-
ver, the strongest channel that transmitted the negative impact of the en-
ergy price increase to GDP was value-added. By examining the elements 
of the energy subsidy reform individually, I also found that the negative 
effect of energy price innovation was much stronger than the positive ef-
fect of the cash transfer (i.e., the innovation in money supply). To examine 
the presence of a long run relationship between SRCT and the macro-
economic indicators, an ARDL model and bounds tests were used (Pe-
saran et al., 2001). Bounds tests rejected long run associations between the 
subsidy reform and GDP, value-added and private consumption. How-
ever, the energy subsidy reform had an inflationary impact in the long run. 
I also did not find any evidence that SRCT curbs energy consumption in 
the long run. Despite the limitations of research based on CGE models, 
as discussed earlier in the thesis, the main results based the approach 
adopted here are similar to the findings of Shahmoradi et al. (2011) and 
Eslami et al. (2012) using CGE models.  

Theoretically, on average, the cash transfer was large enough to com-
pensate for the loss of welfare experienced by households due to the en-
ergy subsidy removal (Guillaume et al., 2011). To empirically inspect the 
welfare impact of SRCT on households, I analysed a micro panel dataset 
of nine household expenditure groups and total expenditure for the period 
2010 to 2012.  I made use of the time dimension and the intensity of en-
ergy consumption of each household prior to the reform in my identifica-
tion strategy. The findings of the household data analysis suggested that 
the energy subsidy reform led to a decline in household real consumption 
by 7% to 9%.  In other words, the cash transfer did not fully compensate 
for the impact of the subsidy removal. However, this simple average effect 
disguises that the impact of the reform was heterogenous with respect to 
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the intensity of energy consumption, income class and geographical loca-
tion. The middle class bore the largest negative impact of the reform. The 
robustness of these findings was assessed through additional specifica-
tions, sub-sample analyses and placebo analyses. Cash transfers are a com-
mon policy to alleviate poverty. Therefore, I also conducted an explora-
tory analysis about the impact of the reform on poverty. The findings 
showed that SRCT mitigated poverty in absolute and relative terms and 
also led to a slight reduction in income equality within the first two years 
of being in place, i.e., 2011-2012. Although, these improvements may have 
now been eroded due to inflation (refer to Chapter 2). 

Manufacturing firms are among the most important economic agents 
that are affected by energy subsidy reforms. Ironically, studies about the 
impact of subsidy reforms on firms are rare (Rentschler et al., 2017). The-
oretically speaking an increase in energy prices affects manufacturing firms 
via three channels: (i) direct increase in energy costs, (ii) indirect increase 
in the costs of raw or intermediate inputs, and (iii) indirect effect of influ-
encing consumers’ real budget and the decline of aggregate demand. In 
response to the energy price increase, firms may employ several coping 
strategies depending on their characteristics and their location in the sup-
ply/production chain. The final impact of the energy subsidy reform is the 
outcome of all these factors and forces. In order to empirically estimate 
the impact of SRCT on firm performance, I drew on a micro panel dataset 
of manufacturing firms (at 4-digit ISIC level) for the period of 2009-2013. 
I first analysed the temporal effect of the reform employing an empirical 
model with firm-group fixed effects to account for structural differences. 
In the sub-sample analyses, I showed that firms that are not very energy 
sensitive, are not significantly affected in their performance by the reform. 
Thus, as a next step and to establish a causal relationship between the en-
ergy subsidy reform and the performance of the manufacturing firms, I 
created a counterfactual or control group based on the energy-intensity of 
firms. The control group consists of industries that are less-sensitive to an 
increase in energy prices from direct as well as indirect channels. The re-
sults suggested that SRCT caused a reduction of at least 3% in output and 
7% in value-added. It also led to a decrease, on average, in the profits of 
manufacturing firms by 9%. Manufacturing firms were affected through 
the three channels of direct energy costs, pass-through costs for inputs 
from up-stream manufacturing firms and from energy-price induced de-
mand contraction (refer to Chapter 3, for the third channel). Value-added 
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of the industry and service sector is a strong and significant channel that 
transmits the negative impact of the energy subsidy reform to GDP (refer 
to Chapter 2). Therefore, the recovery of the manufacturing firms is vital 
to prevent the persistence of this negative impact. It is essential for poli-
cymakers to have an understanding of the extent to which different man-
ufacturing firms can absorb the new prices that evolve after an energy 
(subsidy) reform.  Firms with small profit margins, firms with high energy-
intensity, and firms that use high energy-intensive products as inputs are 
likely to be severely affected by such a reform. Their survival can be at risk 
due to the implementation of such reforms.  

The findings of Chapter 3 and 4 are interwoven. Data of manufacturing 
firms with 10 workers and more demonstrates that on average, after 
SRCT, real compensation of workers decreased by 30 percent. In fact, the 
reduction in profits would have been larger if the manufacturing firms had 
not cut wage costs to the detriment of workers (Chapter 4). The reflection 
of this impact may be observed in the decline in household income/ex-
penditure (Chapter 3). Particularly, the findings of chapter 3 indicated that 
middle-class households (that mainly consists of workers and civil serv-
ants) bore the negative impact of the reform more than the average due 
to reductions in real wages.   

Comparing Chapter 2 with Chapter 3 and 4 leads to a consistent pic-
ture. The macro-level finding of declining private consumption in re-
sponse to the energy subsidy reform in the short-term (i.e., 5-year 
timespan) is comparable with the reduction in average household expendi-
ture within the first 2 years after the introduction of SRCT as identified in 
the micro-level analysis. While the impact at the macro-level was impre-
cisely measured and thus statistically insignificant, the micro-analysis re-
vealed impacts that were statistically significant. Similarly, macro-level 
findings of the diminishing value-added in industry and service sectors in 
the short run are aligned with the findings of the impact of the SRCT on 
manufacturing firms with 10 workers and more (micro-level).  

 One of the anticipated effects of fuel subsidy reforms is emission re-
duction as a result of a reduction in energy consumption. I investigated 
the emissions of manufacturing firms (at 2-digit ISIC level) using an ex-
ploratory approach for the period 2009-2013. First and most importantly, 
the energy consumption of firms did not decline after the introduction of 
SRCT. Nevertheless, the energy mix changed to a cleaner mix in response 
to the relative change in prices of the different energy carriers, i.e., the 
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share of natural gas and electricity in the energy mix increased. This change 
in the energy mix brought about significant reductions in the emission of 

both air pollutants (i.e.,  𝑁𝑂𝑥, 𝑆𝑂𝑥 and SPM) and 𝐶𝑂2 by manufacturing 
firms. However, these results are reversed when I accounted for the emis-
sions from electricity generation. This reversion takes place as the con-
sumption of electricity by firms increased and the process of electricity 
generation became more polluting during the analysis period (2009-2013). 

From the viewpoint of IMF, the 2010 Iranian energy subsidy reform 
was ‘partially successful’. This means the energy subsidies have been re-
moved successfully but they re-emerged a while after the implementation 
of the reform (IMF, 2013). Considering the large size of the price adjust-
ment, the smooth kick off a reform was a success, in this regard. More 
than a year before the formal implementation of SRCT, the necessity of 
the reform, the facts that the distribution of it is unfair and top income 
deciles get the lion share of the subsidies, that it causes waste, etc. was 
discussed on many TV programs. Later on, the focus was on the cash 
transfer, presented as a form of fixed stable source of income. This state 
media campaign played a crucial role in the smooth kick off of the reform. 
However, the timing of the reform when the country was at the peak of 
the nuclear enrichment dispute with multiple sides contributed to the re-
versal of the success of the reform. The inflationary effect of SRCT com-
bined with the inflationary impact of the back-breaking international sanc-
tions, only a year after the introduction of the subsidy reform, neutralized 
the energy price increase and subsidies partially re-emerged. Moreover, it 
undermined the achievements of the reform pertaining poverty alleviation 
and income equality.   

Correcting old policies, particularly energy subsidies that have pene-
trated all elements of an economy is neither a simple nor straightforward 
task since too many aspects of the economy and of daily life are jointly 
affected. In fact, it comes at a high cost and direct and indirect negative 
implications cannot be ruled out. While the presumed fruits that energy 
subsidy reforms will yield in the long run depend on a well-designed, well-
scheduled, and well-implemented reform. The fact that only 3 cases out 
of 16 countries where energy subsidy reforms were implemented in the 
current century turned out to be ‘successful’ should alert policymakers 
about the design of the reform. Note that the term ‘successful’ refers to 
the IMF definition, namely that the subsidy is permanently and sustainably 
removed/reduced (IMF, 2013). A fruitful energy subsidy reform (if 
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needed) is a multi-dimensional policy initiative that can gradually change 
the energy-setting of a country and price adjustment should form the end 
piece of its implementation. Hence, micro-level impact assessments of al-
ready implemented reforms and studies that can incorporate, explain, and 
predict the indirect effects of the energy price increase on different eco-
nomic sectors, particularly the sectors that are big energy consumer 
and/or those that form a large part of the GDP, are avenues for future 
research.  
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Note 
 

1 This phrase first used by the then President- Ahmadinejad (13 May 2010) to de-
scribe the subsidy reform <  https://www.bbc.com/persian/busi-
ness/2010/04/100419_timeline_subsidy> accessed on 20-08-2021  

 

https://www.bbc.com/persian/business/2010/04/100419_timeline_subsidy
https://www.bbc.com/persian/business/2010/04/100419_timeline_subsidy
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