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Argentina has massively subsidized energy in recent decades and the distributional
impact of this policy has been extensively studied. However, previous research has
generally omitted the consideration of public financing. We extend the analysis in this
direction with a conceptual framework and measurement for the electricity sector.
Results indicate that omitting subsidies’ financing biases the belief about their
redistributive effect. Globally relevant policy recommendations can be derived from the

letter.

I. Introduction

In this letter, we review the distributional impact of elec-
tricity subsidies. We use the attractive case of Argentina,
which presents a rich background in terms of how electric-
ity prices have been implemented with the objectives of im-
proving income distribution, controlling inflation, and pro-
moting economic growth, among other policy goals (Cont
et al., 2021). In recent decades, Argentina has massively
subsidized electricity: from 0.1 percent of GDP in 2002,
electricity subsidies rose to 1.1 percent in 2015 and in 2022
stood at 1.0 percent (see Figure 1). In fact, Argentina ranks
among the top 25 ranking of energy subsidiaries (IEA,
2022). During this period, attempts to decrease high subsi-
dies generated strong reactions that led to reversing course
(e.g., see years 2019 to 2022 in Figure 1).

The subsidy policy has generated a lot of academic re-
search that unanimously highlights a singular distribu-
tional result: subsidies are progressive as poorer sectors
receive higher subsidies relative to their income (Giuliano
et al., 2020; Hancevic et al., 2016).1 Interestingly, the em-
pirical consensus presents a particularity as it focuses on
the subsidies’ incidence without considering government
financing. In this letter, we address this issue, focusing on
subsidies for residential consumption.

We show that government financing is a central dimen-
sion for better understanding the subsidies’ distributional
effects. As Musgrave (1964) emphasized many decades ago,
“... [ajny meaningful theory or policy in public finance must

ultimately combine the issues posed by the two sides of the
budget. This, indeed, is the cardinal principle of the econo-
mist’s view of public finance”. It is common to treat public
programs and taxes separately, but the importance of an-
alyzing them together is clear. For example, if a program
is progressive but its financing is very regressive, income
inequality may increase after the program is implemented
(Gasparini et al., 2014).

We first develop a simple conceptual framework follow-
ing the literature on the design of prices for public services
(M. Feldstein, 1972; M. S. Feldstein, 1972). The subsidy is
defined as the departure of prices from production costs.
Second, combining household survey micro-data with sec-
toral administrative data (i.e., prices and costs of electric-
ity), we measure the subsidy at the household level and per-
form a distributional analysis (Van de Walle, 1998). To align
with previous literature, we initially do not consider gov-
ernment financing, and we confirm the consensus: subsi-
dies are progressive. Then, we simulate that the govern-
ment finances the subsidy with a general consumption tax,
and we find relevant results: the progressivity is strongly
attenuated.

The letter is informative for existing literature on energy
subsidies in other countries (Dartanto, 2013; Rosas-Flores
et al., 2017). It also contributes to previous works analyzing
the role of energy prices in redistributing income even in
the absence of subsidies (Levinson & Silva, 2022). The let-
ter is also accurate and timely as energy subsidies (i.e.,

a Corresponding author email: jorge.puig@econo.unlp.edu.ar

1 See also Lustig & Pessino (2013), Puig & Salinardi (2015) and Lakner et al. (2016).
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electricity and natural gas) have been a key topic in Ar-
gentina’s recent times,2 and they were especially prominent
in public discussion during the 2023 Presidential election.
Furthermore, the president-elect recently implemented a
subsidy reduction in 2024.°

II. Conceptual Framework

Electricity is consumed by j individuals (j =I,...,J).
The marginal cost of production (i.e., c,) equals the average
cost and is the same for all users. The price is different
for each user due to different costs of distribution (i.e.,
Pej)- The electricity subsidy is defined as the departure of
pe; from c.. It is financed by a general tax on ¢ goods
(¢ =1,...,n), uniform to all users. The margin between p;
and ¢/, can be obtained from the following model:

max L = W (vj (Dej3 P15 - - - s Pn))
thu Zptfj*qej - Z ce (ge) + Zpi *qi — Zci (a:)
J J i i
As a result,
pej—Cé _ Oj — K (1)
Dej HKej

Note that the margin is personalized (at the household level
and, consequently, by groups of income) since, although
the cost is the same for everyone, the price that each user
pays varies according to the price schedule (i.e., uniform
prices, tariffs in two or multiple parts, etc.). As is usually
the case, the margin depends on the financial restriction
(w), the price elasticity of demand (7.;) and the social mar-
ginal value of income for consumer j (o;).
A uniform tax system is assumed. The goods are taxed,
and the resulting (price-marginal cost) margin is:
/
T 2
bi uni
where d; is the distributive characteristic of good 7 and it
is defined as the sum of users’ social marginal valuations
of income weighted by the consumption share of the good
(F. Navajas & Porto, 1994). Although the tax system is uni-
form, the tax collection for different individuals may vary
depending on the level of consumption.

III. Measurement and Analysis

Table 1 presents the margins’ measurement for the
Buenos Aires Metropolitan Area (i.e., AMBA) just to be on
the same page as the previous literature (Giuliano et al.,
2020; Hancevic et al., 2016). We use the most recent Na-

tional Household Income and Expenditure Survey (ENGHo)
for 2017 and 2018.

First, we order individuals by per capita household in-
come, and we build deciles (Column 1). Second, following
Navajas (2009), we do not use quantities as reported in the
survey because they tend to be under-reported. Thus, quan-
tities are retrieved from the expenditure on electricity after
deducting taxes and using the tariff charts for final users.
Column 2 presents the monthly average consumption at the
household level (in per kilowatt hour (Kwh) and per capita
terms).

Third, we compute electricity costs, which include gen-
eration, transmission, and distribution. Generation and
transmission costs are determined in the Wholesale Elec-
tricity Market (WEM). Using the peso-per-dollar exchange
rate in effect during 2018 (i.e., 28.85 ARS/USD), the unitary
cost was 2.2 ARS/Kwh.” Distribution costs are determined
by the cost structure of each energy distributor company
(i.e., distance to final users, operational efficiency, etc.).
Based on data from EDENOR and EDESUR, the two main
electricity distributors in AMBA, this cost was 0.9 ARS/Kwh.
Thus, the total cost was 3.1 ARS/Kwh (Column 3).

Residential users pay an electricity bill that includes
both a fixed and a variable component. Final prices reflect
a distributional criterion, as distributors set higher prices
for higher consumption levels. Additionally, there is a so-
cial tariff for less well-off families.’ The eligibility criteria
are based on the income level and socioeconomic status of
the primary service holder. Then, prices are personalized
for each household (Column 4).

Column 5 presents the departure of prices from costs
(i.e., equation 1). This deviation primarily occurs in the
WEM, as the federal government has been selling electricity
below the cost of production since 2002.° As a result of
the social tariff subsidy, the margin is higher in the lower
deciles. The average subsidy is obtained in Column 6 and
the well-established middle to high-income bias is con-
firmed (Giuliano et al., 2020; Hancevic et al., 2016).

We then consider a government financing scheme, nat-
urally not exhaustive as it is selected to just illustrate a
conceptual point. Note that a share of the electricity sub-
sidies is already financed with taxes (i.e., the VAT collected
through the electricity bill itself). The remaining—to guar-
antee balanced budget—is assumed to be financed via gen-
eral VAT. So, we rely on the standard incidence assump-
tions: VAT is supported by final consumers as in Fernandez
Felices et al. (2016). We distribute the tax using the total
household expenditure (Column 7). In Column 8, we com-

2 For the debates on the elimination of subsidies between 2016 and 2019, see Giuliano et al. (2020).

3 See here.

4 To coincide with the microdata, we rely on figures for 2018. In any case, the measurement can be considered valid until 2023 as there has

been no major changes in the electricity subsidy system.

5 See Giuliano et al. (2020).

6 See Giuliano et al. (2020). In 2018, distributors paid a unitary price of 1.17 ARS/Kwh. In addition, the social tariff subsidy covers part of
the generation cost of electricity and beneficiaries pay to the distribution company the reduced cost of electricity.
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pute the net subsidy as the difference between the subsidy
(Column 6) and the tax (Column 7) for each decile. The con-
tribution of each decile towards financing the subsidy is rel-
evant for understanding its distributional impact.

Figure 2 presents the net effect as a share of the income
after fiscal poli(:y.7 The poorest decile receives, on average,
4.1 percent in terms of electricity subsidies, while it con-
tributes to the financing with 2.2 percent in terms of VAT.
In net terms, the poorest decile gains 1.9 percent (i.e.,
Overall Effect). This is less than half of what it gains solely
from subsidies. Note that this benefit’s reduction is true for
all deciles and the well-established result on the progres-
sivity of electricity subsidies is strongly attenuated.

A discussion on the welfare effects of subsidies is rele-
vant here when considering a welfare function as defined
by Sen & Foster (1973): W =y« (1 — G); where y is the
average income and G is the Gini coefficient. Here, W in-
creases with y and decreases with G. When financing is
omitted, y increases and G improves. However, if financing
is included, y remains constant, and the overall welfare
effect depends on G. Thus, understanding how inequality
changes is crucial for evaluating the distributional impact
of subsidies.

The previous finding can be considered against other fi-
nancing alternatives. For example, Argentina has had high
inflation for more than a decade. Money printing could be
considered as another source of financing. Assuming that
inflation is regressive, conclusions can be drawn based on
this letter’s findings. In the same spirit, a comprehensive
distributional analysis should look at subsidies against
spending. Higher subsidies can substitute public spending
with strong redistributive power such as spending on edu-
cation (Ebeke & Ngouana, 2015).8

IV. Conclusions

In this letter, we show how omitting subsidies’ financing
can lead to a biased belief about their redistributive effect.
We support this point with a conceptual framework and
microsimulations that combine micro-data at the house-
hold level. The application is for the notable case of Ar-
gentina, which has massively subsidized electricity in re-
cent decades. The scope of these findings could be useful
for other countries dealing with energy subsidies.

Several globally relevant policy recommendations can be
drawn from this letter. First, prices set below the marginal
cost of provision due to subsidies may not be an effective
instrument for income redistribution, as they often result in
leakages to higher-income groups. Second, even with leak-
ages, subsidies can be progressive as the subsidy-to-income
ratio decreases throughout the income distribution. How-
ever, the distributional impact of subsidies should be eval-

uated by considering both sides of the budget. Finally, an-
alyzing public policies through solid and well-established
conceptual frameworks is recommended. This will provide
accurate guidance in the analysis and public debate, result-
ing in well-founded conclusions for sound policy recom-
mendations.
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7 As the aim of the letter is to make the point that someone finances the subsidy, we use this simple post-fiscal metric. Alternative metrics
such as disposable or consumable income are also perfectly valid (Lustig & Pessino, 2013).

8 This may be the case of a progressive program with very regressive financing, where income distribution may become more unequal after

the implementation of the program.
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Figure 1. Evolution of prices, costs and subsidies to electricity in Argentina. In dollars and percentage of GDP.
Period 1992-2022

Source: Own elaboration based on the Wholesale Electricity Market (WEM) Administration Company (CAMMESA). Annual reports. Note: The price represents the stabilized price of
energy (i.e., the price that demand directly pays). The average cost includes generation and transmission (given by the “monomic cost” in the WEM).
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Table 1. Key measures. By deciles of per capita income.

(1] [2]

[3]

[4] [5]

[6]

[7]

(8]

Deciles Kwh Cost (C) Price (P) (P-C)/P Subsidy VAT Net Subsidy
1 55.8 3.1 1.7 -0.8 76.9 40.6 36.3
2 50.9 3.1 1.6 -0.9 75.8 45.6 30.2
3 66.1 3.1 1.7 -0.8 90.4 58.0 324
4 74.6 3.1 1.8 -0.7 97.7 70.5 27.2
5 70.8 3.1 1.8 -0.7 90.1 75.2 15.0
6 86.0 3.1 1.8 -0.7 111.3 90.3 210
7 81.1 3.1 1.9 -0.6 99.2 102.3 -3.1
8 97.3 3.1 2.0 -0.6 1111 126.5 -15.4
9 106.0 3.1 1.9 -0.6 126.7 160.6 -33.9
10 119.9 3.1 20 -0.6 138.7 248.2 -109.5

Source: Own elaboration based on ENGHo 2017-18 and specific information of the energy sector. Notes: All values are weighted using the population expansion factor. Columns [3],

[4], [6], [7], and [8] are measured in pesos.

% of income

Subsidy VAT

——& —- Overall Effect

I I I I

3 4 5 6
Deciles

10

Figure 2. Net distributional incidence of electricity subsidies when considering public financing through general
VAT. By deciles of per capita income. In percentage of post-fiscal income

Source: Own elaboration based on ENGHo 2017-18 and specific information of the energy sector. Note: All values are weighted using the population expansion factor.
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