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ABSTRACT  

In developing countries, poor quality infrastructure that is highly subsidized is typically associated 

with populist political interference. In such a context, implementing cost-recovery tariffs, necessary 

to improve infrastructure services, is a political challenge. This paper examines how levels of end-

user satisfaction and price fairness perception respond to different price-quality mixes of electricity 

services in the urban Dominican Republic. The analysis exploits a rich dataset that includes informal 

and formal users, as well as heterogeneity in a set of service characteristics (i.e., reliability and 

commercial quality). I further exploit temporal variation in exposure to service improvements and 

electricity subsidies to evaluate if consumer attitudes change over time. The results suggest that the 

marginal positive effect of improvements in service quality on satisfaction is greater than the marginal 

negative effects of increasing prices and eliminating subsidies combined. In this case study, I find no 

evidence of attitude adaptation, suggesting that favorable views of service improvements have lasting 

effects. Overall, the results seem to suggest that price adjustments related to electricity service 

improvements permanently increase customer satisfaction. 
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1. Introduction 

In developing countries, low-quality infrastructure services, such as electricity 

and water, have persistently been provided at heavily subsidized tariffs, a situation 

that is associated with high levels of populistic political interference (e.g., McRae 

2015, Kojima et al., 2014). Such interference is to a great degree driven by the 

expectation of gaining political support assuming that free but poor-quality 

services constitute a good deal for the population. However, these subsidies and 

interference not only represent a substantial fiscal burden on taxpayers but 

typically fail to maximize consumer welfare. In this context, understanding of 

underlying consumer attitudes toward basic services may contribute to improved 

policies aimed at overcoming political barriers or prior beliefs that have preserved 

such situations. 

This paper examines how users’ attitudes respond to different price-quality 

mixes of electricity services. I propose a unified framework to investigate the 

drivers of user’s satisfaction and price fairness perception where those drivers are 

allowed to influence directly and indirectly satisfaction through price perceptions. 

Further, I exploit temporal variation in the exposure to service improvements and 

electricity subsidies to evaluate if those attitudes change over time. 

The analysis is based on a representative urban sample of around 2,500 

households, combining survey and administrative data.  The household survey was 

designed to assess end-user satisfaction with electricity services, capture their 

perceptions of electricity services’ attributes, such as prices, voltage stability and 

attention to claims, among others. The survey data also contains information on a 

range of individual demographic and economic characteristics. This cross-sectional 

dataset is merged with administrative information on the implementation of 

programs aimed at upgrading electricity services and delivering electricity 

subsidies.  
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The analysis takes place in the urban Dominican Republic, a policy meaningful 

and analytically interesting case of study. The Dominican electricity market is 

operated by state-owned distribution utilities which have been historically heavily 

subsidized. It also presents significant variation in the quality of electricity services 

and their costs. For example, over one-fifth of the population has less than 12 hours 

of electricity service per day and does not pay for the service, while direct subsidies 

represented close to 0.6 percent of the country gross domestic product in 2014.  

This paper fits into a broader literature examining price perception and 

satisfaction. For example, Homburg et al. (2005); Orsingher et al. (2010); Suchanek 

et al. (2014), Jones et al. (2019) analyze how price fairness perception may 

influence customers overall quality perceptions, purchase intentions, complaints 

and, ultimately, firm profitability. Besides, from the public policy view-point, 

adopting a consumer-centric approach is increasingly gaining relevance, 

particularly in services with monopolistic features, where consumers usually 

cannot switch service providers. For example, regulators in developing and 

development countries currently implement direct surveys to assess consumer 

satisfaction with utility service.1 

To the best of my knowledge, however, few studies have addressed satisfaction 

and price perception in the case of utilities services, and no previous research have 

addressed them jointly. Regarding studies focused on electricity prices perception, 

in one of the most extensive studies, Fiorio and Florio (2011) analyze 15 European 

countries, showing that price fairness perception responds to actual price variation, 

different market arrangements, and socioeconomic characteristics of the end-users. 

Clifton et al. (2014) focus on consumers’ socio-economic characteristics—mostly 

those highly correlated with household economic conditions—also finding that 

 
1 Clifton et al (2014) documents electricity satisfaction in United States, Kore, New Zealand, Norway, 
Taiwan and United Kingdom. The European Union (EU) has also invested considerable resources to 
conduct in-depth evaluations of consumer satisfaction with utilities. The results of these surveys have 
been published in a series of surveys known as Eurobarometers. Among developing countries, 
Guatemala and Chile also implement similar annual surveys. 
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these are important in explaining consumer price perception in 12 European 

countries. As for satisfaction with overall electricity services, Konya et al. (2014) 

study Missouri residential customers, showing that it is driven by electricity rates, 

service reliability, and consumer service. The authors also show that the relative 

importance of attributes changes across consumer groups at different levels of 

satisfaction, and that, albeit with significant variance, perceptions tend to reflect the 

actual service characteristics. Along these lines, for the case of water services, Di 

Tella et al. (2012) show that exposure to service improvements affects users’ 

beliefs, and moreover, such beliefs are robust to anti-privatization propaganda.  

This paper is also related to the literature on happiness economics along two 

dimensions. First, studies in this research stream have focused on the correlation 

between variables in the energy sector and life satisfaction. Second, this literature 

provides an empirical reference for the study of satisfaction and how it may change 

over time. For example, Boyd-Swan and Herbst (2012) and Nugent and Switex 

(2013) study the effects of gasoline and oil prices on subjective well-being, showing 

that price increases have strong negative effects on life satisfaction. Boyd-Swan and 

Herbst (2012) also find evidence that well-being almost fully rebounds within one 

year and changes very little each year thereafter. This is in line with more general 

findings on the relationship between income and happiness suggesting that 

subjective measures of well-being tend to adjust to new circumstances over time 

(Diener et al. 2006; Di Tella et al. 2010). Whether this finding extends to consumer 

satisfaction with public services remain an open empirical question.  

The results of this paper indicate that consumer attitudes respond distinctively 

to price and non-price related attributes. Satisfaction is mainly explained by the 

quality of service attributes—reliability, voltage stability, and attention to claims—

and by price fairness perception. Price fairness perceptions mainly respond to cost-

related attributes such as average electricity price, subsidies and the tariff scheme. 

That is, price-related attributes seem to only affect overall quality perception 

through price perception, rather than directly. The estimates indicate that the 
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marginal positive effect of improvements in service quality is greater than the 

combined marginal negative effects of increasing prices and eliminating subsidies. 

In this case study, the estimations show no evidence of attitude adaptation, 

suggesting that the effect on satisfaction with service improvements lasts over time. 

These results are robust to different metrics of the dependent and independent 

variables, different specifications, and different specification methods. Further, an 

instrumental variable estimation suggest that price fairness perception drives 

satisfaction, not vice-versa.  

This paper contributes to the literature in the following ways: (i) It is the first 

study to jointly address satisfaction and price fairness perception of a key basic 

service in a developing country. Given the increasing attention toward consumer 

satisfaction with utility services, as well as the need to adjust electricity prices to 

reflect the actual cost of providing services (e.g., Clements et al. 2013), the findings 

of this study provide insights on how a mix of high subsidies and poor-quality basic 

services can be detrimental to consumer perceptions. Indeed, our results suggest 

that consumers would be more likely to accept price increases that are linked to 

improvements in service quality, producing a net gain in consumer satisfaction. (ii) 

It provides evidence that satisfaction and price perceptions may not adapt over 

time, indicating differentiation between attitudes toward basic utilities and overall 

well-being. 

The remainder of the paper is organized as follows. Section 2 provides 

background on the case study. Section 3 describes the data. Section 4 lays out a 

conceptual framework and presents the econometric specifications. Section 5 

presents the empirical results and robustness checks. Section 6 concludes.  
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2. Institutional Context 

The study focuses on residential users in the urban Dominican Republic. Electricity 

distribution services are mainly provided by state-owned utilities, presenting a 

mixture of highly subsidized electricity services, low-quality services, and 

substantial financial losses for the utilities. In 2015, formal users experienced an 

average of 35 interruptions per month, of an average length of 3.3 hours.2 Over the 

last decade, utilities have reported sizeable financial losses, which have translated 

into a fiscal burden of between 1.8 and 0.6 percent of the Gross Domestic Product 

(GDP).3 This situation makes the electricity distribution sector in the Dominican 

Republic one of the least functional in the Latin American and Caribbean region, see 

Figure 1. 

This situation originates with a history of political interference in the electricity 

sector dating to the mid-20th century (e.g. Gallina et al. 2017). In this period, the 

rapidly growing urban population was connected to the electricity grid under 

populistic mandate without compliance with formal technical standards and 

without being registered as clients in the utilities’ commercial databases. 

Households were connected to the grid, but the quality of the services was subject 

to the overall quality of electricity infrastructure and fiscal constraints. Therefore, 

I argue that this situation resulted in exogenous variation in the type of services 

received by end-users (Section 4). 

As a result, there is significant variability in the quality of service provided. 

Utilities classify their customers according to the availability of services: (a) those 

receiving less than 12 hours of electricity service per day; (b) those receiving 

 
2 Based on information from the Superintendencia de Electricidad, http://sie.gob.do/mercado-
minorista/estadisticas. 

3 Calculated for the years 2012–2014, based on public information from the “Corporación Dominicana 
de Empresa Eléctricas Estatales” (CDEEE). 
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between 12 and 18 hours per day; and (c) those receiving over 18 hours. End-users 

can also be grouped into informal and formal users. Informal users, who are not 

registered as clients in utility databases and do not pay for the service, represent 

around 20 percent of total households. Formal users can further be divided into two 

types, those who are billed a fixed amount and those who are billed according to 

their metered consumption. The first group represents around 37 percent of total 

users, and their fixed payment is calculated by the utility according to 

characteristics of the households, such as ownership of appliances and household 

income (MEPyD 2014). 

Formal clients, paying a variable amount, face an incremental block tariff (IBT) 

schedule.4 Table 1 presents the tariff schedule for residential users as of December 

2015, showing variability in the  electricity tariffs at different levels of consumption. 

However, it is worth mentioning that since 2013, these tariffs have remained fixed 

(in nominal terms) and below cost recovery levels. The actual costs of providing 

electricity services depend greatly on the cost of fossil fuels (the main source of 

electricity generation), therefore the implicit tariff subsidy depends on 

international oil and gas prices (as the country is a net importer of these resources).  

To depict the substantial heterogeneity in terms of quality and cost of service, 

Figure 2 presents the distribution of type of user (informal, fixed tariff, and formal) 

in relation to the tariff per electricity consumption block and the average electricity 

price in the sample under analysis.  

Besides, two key sources of temporal variability came from a national 

investment and social programs. The investment program aimed to improve the 

quality of services and reduce levels of informal connections to the electricity grid. 

 
4 Under IBT monthly electricity consumption blocks have different tariffs, and the total electricity bill 
is calculated by adding the consumption at the tariffs 
ofhttps://media.licdn.com/dms/image/C4E22AQEvAGW1aUGCMw/feedshare-
shrink_2048_1536/0?e=1574294400&v=beta&t=VkkD8IRWH4g0XpZYLAPw6jX5FBM4BHSDwCm8gZdp

JcE the corresponding block. 

https://media.licdn.com/dms/image/C4E22AQEvAGW1aUGCMw/feedshare-shrink_2048_1536/0?e=1574294400&v=beta&t=VkkD8IRWH4g0XpZYLAPw6jX5FBM4BHSDwCm8gZdpJcE
https://media.licdn.com/dms/image/C4E22AQEvAGW1aUGCMw/feedshare-shrink_2048_1536/0?e=1574294400&v=beta&t=VkkD8IRWH4g0XpZYLAPw6jX5FBM4BHSDwCm8gZdpJcE
https://media.licdn.com/dms/image/C4E22AQEvAGW1aUGCMw/feedshare-shrink_2048_1536/0?e=1574294400&v=beta&t=VkkD8IRWH4g0XpZYLAPw6jX5FBM4BHSDwCm8gZdpJcE
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The social program is motivated in the fact that regardless of the strongly 

subsidized tariff scheme, electricity services make up a substantial share of 

household budgets (see Jimenez et al., 2016). This program aims to improve 

affordability of electricity services by gradually delivering electricity subsidies in 

the form of cash transfers, upon verification of household socioeconomic 

conditions. This subsidy, called ‘Bono Luz,’ provides support up to US$10 per month 

for households consuming less than 100 KWh per month. However, residential 

electricity tariffs have remained fixed in nominal terms since 2013, risking the 

financial sustainability of infrastructure investment.  

In this context, one of the puzzles faced by the electricity distribution sector is 

how to adjust prices in order to improve the quality of service, and at the same time 

achieve a net gain in consumer welfare. A key part of this challenge is to understand 

the trade-offs between changes in prices and changes in other characteristics of the 

electricity service in terms of consumer overall satisfaction. 

3. Data 

The data for the analysis comes from a household survey that I designed and 

implemented in seven cities in the Dominican Republic, representing 67% of the 

urban population.5 Approximately 2,500 households were interviewed in 

November 2015 and February 2016 following a random sampling procedure. The 

survey captured detailed information on household socioeconomic characteristics 

including monthly household income, household size, years of schooling of the 

household head, age of the household head, and ownership of appliances. As the 

interest is in examining attitudes toward electricity services, I considered electric 

appliances that tend to be intensively used: refrigerator, water pump, washing 

 
5 Calculated with Population Census of 2010. 
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machine, television, radio, and inverter.6  

With regard to the characteristics of the electricity services, the data also 

contain information on the reliability of electricity services (i.e., typical number of 

interruptions, and hours with electricity service per day), billing (i.e., if bills for 

electricity services arrive in a timely manner), attention to claims, voltage stability, 

whether the household receives notifications of interruptions, if the household pays 

a fixed amount per month for electricity services, if the household receives 

electricity subsidies, and monthly electricity expenditures. With the exception of 

household income and electricity expenditures, all of these variables are 

categorical. In the case of reliability, following the utilities’ practice, end-users are 

classified into three groups according to the number of hours of service they receive 

per day. Experience with the stability of voltage was classified as low, regular, or 

stable voltage current. Similarly, end-users were asked to assess, on a binary scale, 

other service attributes such as reliability of billing delivery, notification of 

interruptions, and response to claims. 

With respect to consumer satisfaction, the household heads were asked to 

evaluate their overall satisfaction with electricity services on a scale from 1 

(appalling) to 5 (excellent). I dichotomize this variable as equal 1 if the respondent 

selects 3 or higher, and zero otherwise. Four different questions addressed price 

fairness perception. One yes/no question, to be used in the main specification, 

asked if electricity prices are considered to be fair. Then, the same question was 

asked using a scale from 1 (very unfair) to 5 (very fair). Similar questions were 

asked, but instead of referencing price, these asked end-users to evaluate the 

amount they are usually charged by the electricity service. These questions will be 

 
6 These variables are similar to those used in the literature (e.g. McRae 2015; Reiss and White, 2005; 
Boogen et al., 2014). In addition, given the severe problems with water scarcity in the Dominican 
Republic, water pumps are used intensively across the country, depending heavily on electricity to 
produce enough pressure to store water. Similarly, given the long and continuous electricity service 
interruptions that are common, households in the country tend to depend on inverters to store 
electricity (see Jimenez et al., 2015). 
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used in the robustness check.  

The final sample contains 2,455 households, after dropping observations with 

incomplete information for the analysis. Table 2 presents the descriptive statistics 

and the distribution of this sample by type of user and service, resembling that 

reported by the utilities. Formal users, defined as those with meters who pay for 

the service, represent 53% of the total sample. Users paying a fixed fee for services 

make up 25% of total users, and informal users represent 22%. Around 40% of the 

sample have a service type that provides [18 24] hours of service per day, while 

25% have the worse quality of service (0 12]. Around 66% report having stable 

voltage, and only 5% a very unstable current. The average household in our sample 

has 3.7 members, with a total monthly income of around US$590, consistent with 

household income calculated from the National Survey of the Labor Force from 

2015. 

Also, this sample shows significant variability in levels of satisfaction and price 

fairness perceptions by type of client and by pricing block. Figure 3 shows that the 

average level of satisfaction with the service increases in the higher blocks of 

consumption, which are associated with better quality services. However, price 

fairness perceptions decrease in higher blocks (where customers pay higher 

tariffs). 

Regarding the price of electricity services, note that, given the increasing block 

tariff schedule and the different types of users, households face very different costs 

for service. For formal, metered clients, electricity prices and consumption can be 

derived from their electricity expenditures, given the current tariff scheme. To 

assign prices to users paying a fixed fee, who do not have a meter, I first estimate 

their electricity consumption based on parameters for formal clients and obtain the 
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average prices as the ratio of expenditures to the estimated consumption.7,8 Note 

this represents the average price, while formal users face different marginal and 

average prices, and informal users, both the marginal and average prices are zero.9 

Therefore, in the main regression, I use average prices to exploit the greater 

number of observations. 10 

Figure 4 summarizes the distribution of the imputed monthly electricity 

consumption, along with the marginal and average estimated prices. Consumption 

tends to concentrate below the threshold of 200 KWh, and a small number of 

households fall within the highest band. Appendix 1 shows that the kernel 

distributions of actual consumption (Figure 2) and imputed consumption are 

similar, according to the Kolmogorov-Smirnov test.  

The temporal variability in exposure to subsidies and service upgrades is used 

to evaluate changes in satisfaction and price perception over time. Since electricity 

prices have not changed over the last five years, the cash transfer subsidy for 

electricity consumption represents the only source of variability in the cost of the 

services. In the sample, around 31% of households receive direct electricity 

subsidies. The distribution of the sample by the year in which the client started 

receiving the subsidy is presented in Figure 5. 

Concerning upgraded services, the dataset is complemented with 

 
7 That is, consumption by formal users is regressed against their socioeconomic characteristics. I then 
use the sample to predict electricity consumption for users paying a fixed fee. This approach is 
equivalent to the utilities’ practice for defining the fixed amount. The fixed amount to be paid by a 
household is based on an estimation of their potential consumption and their economic conditions. 

8 While this simple approach may be subject to biased estimates, the predictions from the sample are 
reasonable. Alternatively, I tried the approach of Reiss and White (2005), however, this returned 
implausible estimates of consumption. I interpret these results as resulting from the lack of variability 
in our data (the cross-sectional nature of the data, and a tariff schedule that has not changed recently). 

9 Informal households do pay a marginal price of zero for electricity consumption; however, they may 
pay some amount to irregularly connect to the grid. This could represent a ‘fixed payment’ for 
electricity service. This dataset does not have information on the size or frequency of these payments. 
I assume that such payments are small and spread out over relatively long periods of time, such that 
the average price tends to zero.  

10I obtain similar results in a regression using marginal prices, for the subsample of formal users. 
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administrative information on service improvements performed by the electricity 

companies. This information captures the month and year in which the utilities 

upgraded the services in a given area, such as an entire district. Figure 6 presents 

the distribution of the sample receiving such an upgrade, showing that the program 

has been more active since 2013.  

It is worth highlighting that the data on the quality of electricity services in our 

sample is reported by each household. There is no administrative information from 

the utilities on actual quality at the household level, only in broad areas of attention. 

A potential drawback is, therefore, that reported perceptions of quality may not 

reflect actual quality. The literature suggests that consumer attitudes (i.e., 

satisfaction and price fairness perception) reflect actual variation in attributes of 

the provided services (See for example Trugeon et al. (2004) with regard to water, 

and Konya et al. (2014) with regard to electricity). To validate this point in the 

present study, Appendix 2 compares the average levels of SAIDI and SAIFI 

registered by the utility (with the regulator) to those estimated from this sample.11 

Appendix 2 shows that the quality reported by households in this sample closely 

reflects that presented by the utilities. 

  

 
11 SAIFI: System Average Interruption Frequency Index; SAIDI: System Average Interruption Duration 
Index. 
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4. Methodology 

 

4.1 Conceptual framework 

To provide a unified framework for consumer satisfaction and price fairness 

perception, I assume a simple mediation setting in which the electricity service 

attributes exert their influence on user satisfaction directly and through price 

fairness perception. Figure 7 depicts these direct and indirect channels. I 

operationalize this setting following a similar model as in Mastrobuoni et al. (2014). 

Satisfaction (𝑆∗) and price fairness perception (𝑓∗) can be expressed as: 

𝑆∗ = 𝑔(𝑋, 𝑓∗, 𝑍) 

𝑓∗ = ℎ(𝑋, 𝑍) 

Where the super-index “*” indicates that satisfaction and price fairness perception 

are latent variables. In this literature, satisfaction is defined as the result of a post-

consumption/post-usage evaluation, comparing expectations with perceived 

service performance. Price fairness perception, on the other hand, is defined as a 

judgment of whether a price is reasonable, acceptable or fair (e.g., Bolton, Warlop, 

and Alba 2003). The cognitive aspect indicates a comparison with a pertinent 

reference, which can be explicit or implicit. In explicit comparisons, people compare 

one price to another or with a range of prices, while in implicit comparisons, 

judgments are made based on cost expectations (e.g., Oliver 1997; Xia et al., 2004). 

Therefore, 𝑆∗ and 𝑓∗ are expressed as smooth functions of service attributes (X) 

and socioeconomic characteristics of the users (Z). That 𝑆∗ depends on 𝑓∗, but not 

vice versa, is conceptually consistent with the formation of those attitudes in which 

satisfaction represents the post usage evaluation, while price perception is related 

to one of the characteristics of using the services (i.e. actual cost of service). This 
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separation also allows tractability, since bi-directionality would represent a 

recursivity issue in estimating the system of equations. Then, identification 

assumptions to attach causal interpretation to this model are that price fairness 

perception is not driven by satisfaction, and that, after controlling for 𝑋 and 𝑍, there 

are no systematic un-observables affecting both equations. Note that if these 

assumptions are valid, the estimations should be robust to the instrumentation of 

𝑓∗in the satisfaction equation. I apply an IV to show that this seems to be the case, 

see robustness check subsection and Table 6. 

This setting exploits variability in the characteristics of the electricity service. In 

this context, it seems reasonable to argue that the type of service to which users are 

exposed does not depend on their attitudes. In section two, I described the context 

in which users have been connected to a type of service which was exogenous to 

their decisions. However, these events occurred between the ‘60s and the ‘90s, and 

no administrative data is available to validate this assumption. Therefore, I rely on 

evidence from a choice experiment implemented in the same sample of 

respondents. In this experiment, households are offered an improved service or the 

option of maintaining their status quo service. These experiments verify whether 

households have unobservable reasons to prefer the status quo. In 75 percent of 

the decision situations, the users respond they would be willing to switch from their 

current situation to a better-quality service at a higher electricity cost. Respondents 

that choose to stay in the status quo tend to already have a relatively good quality 

of services. Also, these responses are not significantly correlated with their income 

levels, suggesting the current services are independent of users’ economic 

conditions and preferences. 

The focus is on service attributes such as actual price (𝑝), service reliability (𝑟), 

voltage stability (𝑣), and price fairness perception (𝑓∗).  It is expected that users 

responds negatively to a price increase, 𝑆𝑝
∗ = 𝜕𝑆∗ 𝜕𝑝⁄ ≤ 0, positively to an increase 

in price fairness perception, 𝑆𝑓
∗ = 𝜕𝑆∗ 𝜕𝑓∗⁄ > 0, and positively to an increase in 

service reliability, 𝑆𝑟
∗ = 𝜕𝑆∗ 𝜕𝑟⁄ > 0 (or voltage stability). 
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The reduced form of the previous equations gives 

𝑆∗̃ = �̃�(𝑋, 𝑍) 

This equation, however, joins the direct and the potential indirect effects via 

price perception. For example, in this reduced form, the total effect of a change in 

price or service reliability would respectively be 

𝑆𝑝
∗̃ = 𝑆𝑝

∗ + 𝑓𝑝
∗𝑆𝑓

∗ 

𝑆𝑟
∗̃ = 𝑆𝑟

∗ + 𝑓𝑟
∗𝑆𝑓

∗ 

where the first component of the right-hand side represents the direct effect of a 

change in price (reliability in the second equation), and the second component 

represents the indirect effect, working through the price perception equation.  

If conditional on prices, satisfaction does not depend on price fairness 

perception, or if fairness does not depend on price (reliability) then 𝑆𝑝
∗̃ (𝑆𝑟

∗̃) will equal 

the direct effect, 𝑆𝑝
∗ (𝑆𝑟

∗). In general, it is expected that 𝑆𝑓
∗ > 0, 𝑓𝑝

∗ < 0 and 𝑓𝑟
∗ > 0, so it 

would be expected that 𝑆𝑝
∗̃ < 𝑆𝑝

∗ and 𝑆𝑟
∗̃ > 𝑆𝑟

∗. An interesting point is the following. 

Assume a price change and an increase in service reliability. To evaluate the size of 

those effects in our framework, everything else remaining constant, 𝑆𝑟
∗̃ > 𝑆𝑝

∗̃ may be 

due to 𝑆𝑟
∗ > 𝑆𝑝

∗ and 𝑓𝑟
∗𝑆𝑓

∗ > 𝑓𝑝
∗𝑆𝑓

∗. Or, it may also be the case that, given 𝑆𝑓
∗ > 0, 𝑆𝑟

∗̃ < 𝑆𝑝
∗̃ 

but  𝑓𝑟
∗ > 𝑓𝑝

∗, when (𝑓𝑟
∗ − 𝑓𝑝

∗) is sufficiently large, the indirect effect dominates. These 

relations are of an empirical nature, and they have policy-relevant implications. In the 

latest scenario, if service improvements that usually come at a cost have a net positive 

effect on consumer satisfaction through price fairness perception, that would be a 

relevant indication that customers are willing to accept higher prices that reflect 

better services.12 

 
12 In this set-up, the two changes are not connected, although they could be connected through a third 
“quality equation,” similar to a simultaneous equation approach. A quality equation could be included 
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In general, this framework applies to the three types of users in the context under 

analysis—informal users, clients who pay a fixed monthly amount, and clients who 

pay a variable amount (at any of the tariff blocks). In this paper, I do not model 

household-sorting between these groups. Instead, I assume that conditional on 

observables, the type of service a household receives is as if exogenously determined 

by the overall quality of the infrastructure that is available to them. 

4.2 Empirical approach  

 

4.2.1 Satisfaction and Price Fairness Perceptions 

𝑆∗ and 𝑓∗ are only observed in a binary state.  

𝑆 = {
0   𝑖𝑓    𝑆∗ ≤ 0 
 1   𝑖𝑓   𝑆∗ > 0  

 𝑓 = {
0     𝑖𝑓    𝑓∗ ≤ 0 
 1     𝑖𝑓   𝑓∗ > 0  

 

where being unsatisfied with the service or considering prices to be unfair is 

indicated by 𝑆∗ ≤ 0 or 𝑓∗ ≤ 0. I assume an additive index function, with a linear 

specification for satisfaction and price fairness perception: 

 𝑓∗ = 𝑋′𝛼 + 𝑍′𝛽 + 𝑢 (1) 

 𝑆∗ = 𝑋′𝛾 + 𝑍𝛿 + 𝜃𝑓 + 휀 (2) 

In this formulation, the same group of covariates determines fairness and 

satisfaction, and the fairness perception is allowed to have an impact on satisfaction. 

The error terms 𝑢 and 휀 are assumed to be drawn from the same Type I extreme value 

distribution. The error terms are allowed to be correlated across equations (for the 

same individual), and clustered within the same sub-district. Following standard 

 
that would depend on supply and demand factors. I do not have explanatory variables on the supply 
side. 
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procedures (e.g. Peracchi 2001; Greene 2000), the probability of being satisfied with 

the service and answering that the price is considered to be fair respectively equals: 

𝑝𝑠 =
exp (𝑋′𝛾 + 𝑍𝛿 + 𝜃𝑓)

1 + exp (𝑋′𝛾 + 𝑍𝛿 + 𝜃𝑓)
 𝑝𝑓 =

exp (𝑋′𝛼 + 𝑍′𝛽)

1 + exp (𝑋′𝛼 + 𝑍′𝛽)
 

In the satisfaction and fairness equations, the marginal effects with respect to a 

given attribute (𝑥)—i.e. marginal effects—are correspondently given by: 

𝜕𝑝𝑠

𝜕𝑥
=

𝛾𝑥 ∗ exp(𝑋′𝛾 + 𝑍𝛿 + 𝜃𝑓)

[1 + exp(𝑋′𝛾 + 𝑍𝛿 + 𝜃𝑓)]2
 

𝜕𝑝𝑓

𝜕𝑥
=

𝛼𝑥 ∗ exp(𝑋′𝛾 + 𝑍𝛿 + 𝜃𝑓)

[1 + exp(𝑋′𝛾 + 𝑍𝛿 + 𝜃𝑓)]2
 

The direct and indirect effect is given by: 

𝜕𝑝𝑠

𝜕𝑥
=

(𝛾𝑥 + 𝜃𝛼𝑥) ∗ exp(𝑋′𝛾 + 𝑍𝛿 + 𝜃𝑓)

[1 + exp(𝑋′𝛾 + 𝑍𝛿 + 𝜃𝑓)]2
 

𝜕𝑝𝑓

𝜕𝑥
=

𝛼𝑥 ∗ exp(𝑋′𝛾 + 𝑍𝛿 + 𝜃𝑓)

[1 + exp(𝑋′𝛾 + 𝑍𝛿 + 𝜃𝑓)]2
 

Where the total effect of a change in the 𝑥 attribute is the sum of the direct effects, 𝛾𝑥, 

and the indirect effect, 𝜃
𝜕𝑓

𝜕𝑥
⁄ . In the case of attributes measured as categorical 

variables, I employ a fully nonlinear specification, using a nested indicator function 

for different values. This specification is straightforward for binary variables—billing 

reliability, quality of attention to claims, notification, and subsidy—and takes the 

following form for variables with three categories: 

𝑥 ∈ [𝑎, 𝑏, 𝑐] 

Ι𝑥𝑎,𝑏
 𝑖𝑓  𝑥𝑗 ∈ [𝑎, 𝑏]     ,     Ι𝑥𝑎

𝑖𝑓 𝑥𝑗 ∈ [𝑎] 

The attribute 𝑥 is coded to take three generic levels 𝑎 (excellent), 𝑏 (regular) and 

𝑐 (worst), being 𝑤𝑜𝑟𝑠𝑡 as the base value. The indicator variable Ι𝑥𝑎,𝑏
 takes value 1 if 

𝑥𝑗 ∈ [𝑎, 𝑏] and zero otherwise. Similarly, the indicator variables Ι𝑥𝑎
 takes value 1 if 

 𝑥𝑗 ∈ [𝑎], zero otherwise. In this specification, the coefficient for Ι𝑥𝑎,𝑏
 will capture the 



18 
 

effect of going from c to b, and the coefficient for Ι𝑥𝑎
 will capture the effect of going 

from b to a. The constant terms will absorb all the base values. Therefore, the 

estimated coefficients represent improvements in the service. For example, the base 

label of service reliability is the highest number of interruptions per day, while the 

base label of voltage stability is the highest number of perceived voltage instabilities. 

The estimated coefficients will capture the change in attributes representing an 

improvement in those attributes. 

4.2.2 Adaptation of Satisfaction and Price Fairness Perception 

In this setting, satisfaction and price perception are expected to respond to 

service improvements and subsidies. However, it is not clear if the effects of those 

events will maintain, dilute, or increase over time. To address whether satisfaction 

and perception of price fairness change over time, I exploit the temporal variation in 

exposure to different types of service and to electricity subsidies. 

To estimate the association between the exposure to a service improvement (𝑀) 

or to a subsidy (𝐵) with the levels of satisfaction and price fairness perception, I 

extend the specifications of equations (1) and (2) to include factor variables 

indicating the level of exposure to improvements (𝐼𝑡𝐵) and subsidies (𝐼𝑡𝑀).  

 𝑓 = ∑ 𝛿𝑡𝐵𝐼𝑡𝐵𝑡𝐵 + 𝑋′𝛼 + 𝑍′𝛽 + 𝑢   ,   𝑡𝐵 ∈ [𝑎𝐵 , 𝑏𝐵, 𝑐𝐵 , 𝑑𝐵] (3) 

 𝑆 = ∑ 𝜔𝑡𝑀𝐼𝑡𝑀𝑡𝑀 + 𝑋′𝛾 + 𝑍𝛿 + 𝜃𝑓 + 휀   ,   𝑡𝑀 ∈ [𝑎𝑀, 𝑏𝑀, 𝑐𝑀 , 𝑑𝑀] (4) 

The sub-indices 𝑡𝐵 and 𝑡𝑀 stand for four levels of exposure, selected based on the 

sample distribution observed in Figures 1 and 2. In the case of service reliability 

improvements, the levels are: receiving an improvement in or before 2012 (𝑎𝑀), 

receiving an improving in 2013 or 2014 (𝑏𝑀), receiving an improving in 2015 or later 

(𝑐𝑀), and not having received any improvement (𝑑𝑀). For subsidies, the cut-offs are 

having received a subsidy in or before 2009 (𝑎𝐵), between 2010 and 2012 (𝑏𝐵), in or 

after 2013 (𝑐𝐵), and not having received a subsidy (𝑑𝐵). The base labels are set to not 



19 
 

having received a service improvement, and not having received a subsidy. To avoid 

perfect collinearity with the variable service reliability (𝑟), coded as a categorical 

variable, specifications (3) and (4) use instead the average number of interruptions 

within a week. Similarly, in the case of subsidy, I drop the binary variable for receiving 

a subsidy, such that its effect will be captured by the indicator variable (𝐼𝑡𝐵). 

This strategy assumes that, after controlling for a set of socioeconomic 

characteristics, consumers that received or did not receive the improvement or the 

subsidy are comparable on average.13 I also assume that receiving a subsidy affects 

perceptions of the cost of electricity services, changing the perception of price 

fairness. This seems like a reasonable assumption, since the subsidies take the form 

of cash transfers aimed at providing relief to households from the cost of electricity 

services.14  

  

 
13 Gradually paced improvements tend to occur first where they are more economically profitable for 
the utilities, typically in the service of better-off customers, making the assumption of the 
independence of observables a reasonable one. 

Also, in the case of the price fairness equation, it is worth mentioning that I could not use exogenous 
variation in international oil prices, because tariffs to the final end-user have not adjusted to the 
decline in these prices since mid-2014. 

Note that to study adaptation, I cannot use tariffs either, because these have not changed over the last 
five years.  

 
14 There is significant exogenous variation in international oil prices, however, it can be used since 
tariffs to the final end-user have not adjusted to the decline in these prices since mid-2013. 



20 
 

 

5. Results 

 

5.1 Main Results 

Table 3 summarizes the results of the main Logit model. Columns (1) and (2) present 

the estimated coefficients for the satisfaction and the fairness equations, respectively. 

For clarity of interpretation, columns (3) and (4) present the derived marginal 

probabilities. The last two columns, (5) and (6), present the indirect and total effects 

on satisfaction, respectively. All regressions control for city fixed effects (which also 

capture un-observables related to the electricity company serving a given 

household’s location) and for a set of household socioeconomic characteristics 

(household income, household size, years of schooling of the household head, age of 

the household head), ownership of appliances (water pump, refrigerator, washing 

machine, TV, radio and inverter), and whether the reported consumption of 

electricity represents more than one family. 

In the satisfaction equation, the statistically relevant attributes are reliability of 

service, voltage stability, price fairness, and attention to claims. The largest marginal 

direct effect is for service reliability, where going from less than 6 hours of service 

per day to over 18 hours per day increases the probability of being satisfied with the 

electricity service by about 40%. The marginal effect of going from less than 6 hours 

to (12 18] hours of service per day is 8%. The perceptual response to improvements 

in service reliability appears to be nonlinear, as the two parameters are statistically 

different.15 In the case of voltage stability, going from highly unstable voltage to 

regular voltage increases the probability of being satisfied by 6%, while increasing to 

very stable service increases satisfaction by 11%. Even though these margins seem to 

be sizably different, they are statistically indistinguishable at the 95% confidence 

 
15 In the satisfaction equation, column (1) of Table 2, for the service reliability attribute, the hypothesis 
that  𝛾(12 18] = 𝛾(18 24] is not accepted with a p-value of 0.00 and Chi2 of 93.25. 
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level.16 Regarding claims, improving this attribute would increase the probability of 

being satisfied by around 8%. Interestingly, while price fairness is statistically 

significant at 1%, variables related to the cost of service appear to be not relevant. 

These results maintain even when the specification excludes fairness as a dependent 

variable (see Table 5, column (4)), suggesting that end-users can separate satisfaction 

from fairness perception, and that price-related attributes only have an impact on 

satisfaction to the extent that they affect perception. 

As for the price fairness equation, the salient attributes are average electricity 

prices, tariff scheme (fixed fee for service), subsidies, and attention to claims. On the 

other hand, being subject to a fixed payment amount and receiving a subsidy is 

correlated with an increase the probability of having a positive price perception by 

around 14%. Claims are the only attribute that significantly influences both attitudes, 

fairness perception and attitudes. The margins of improving response to claims is 

around 12.7%.  Note that as the coefficient of fairness perception in the satisfaction 

equation approaches 1, all the effects of the relevant covariates in the fairness 

equation shift almost completely to satisfaction. That is, increasing the monthly 

electricity expenditure by RD$1 would reduce price fairness perception and 

satisfaction by around 1.7%.  

According to these results and assuming linearity, increasing the electricity tariff 

to the maximum for all end-users (from zero to RD$11.1/KWh under the tariff 

schedule of 2016, see Table 1), would result in a marginal effect of around -17% on 

price fairness and satisfaction.17 At average oil prices of 2016, this would be 

equivalent to eliminating subsidies via electricity tariffs. The negative effect on 

consumer attitudes would be half the effect of improving reliability to [18 24] hours 

of service per day. 

 
16 In the satisfaction equation, column (1) of Table 2, for the voltage stability attribute, the hypothesis 
that  𝛾𝑠𝑜𝑚𝑒 𝑖𝑛𝑠𝑡𝑎𝑏𝑖𝑙𝑖𝑡𝑖𝑒𝑠 = 𝛾𝑛𝑜 𝑖𝑛𝑠𝑡𝑎𝑏𝑖𝑙𝑖𝑡𝑖𝑒𝑠 is not rejected with a p-value of 0.083 and Chi2 of 3.01. 

17 Not considering the direct marginal effect of price on satisfaction, which is statistically zero.  
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These results indicate substantial differences in the service attributes that 

determine satisfaction and those that influence price fairness perceptions. Price and 

price-related attributes operate mainly through customers’ perceptions of price 

fairness. That is, they are entirely mediated through fairness perception, having no 

direct effect on customer satisfaction. These results also suggest that customers can 

disentangle their evaluations of attributes with regard to satisfaction with the overall 

services from evaluations of their cost. 

These estimations also suggest that socioeconomic characteristics of households 

do not seem to have a significant effect on satisfaction and price perception. This may 

indicate that having accounted for service attributes, there is no significant 

heterogeneity in satisfaction and price perception across customer segments. With 

regard to price perception, these results contrast with those of Fiorio and Florio 

(2011) and Clifton et al. (2014), who find that socioeconomic characteristics of the 

respondent tend to have explanatory power.18 However, these studies did not control 

for service attributes (either perceived or actual) or household income; thus their 

specifications and results are not necessarily comparable.  

5.2 Satisfaction and Price Fairness by Exposure to Type of Service 

This subsection evaluates whether satisfaction and price perception respond to the 

length of exposure to different levels of service reliability and the relative cost of 

electricity service (receiving subsidies or not). Table 4 shows that in comparison with 

the base level of no improvement and no electricity subsidy, customers tend to report 

more satisfaction after an improvement, however, the length of exposure seems to 

affect neither satisfaction nor price fairness perception. Receiving an improvement in 

reliability has a marginal effect of around 24% on consumer satisfaction, while 

receiving an electricity subsidy has a marginal effect of around 13% on the perception 

 
18 The findings of Clifton et al. (2014) indicate that dwelling-ownership is negatively correlated with 
satisfaction with electricity prices, has a weak statistical correlation with education and household 
size, and is not significant for employment status and age. 



23 
 

of price fairness. Subsequent coefficients are not significant. This suggests that, in the 

context under study, the gains in customer satisfaction due to service improvements 

and cost of the services tend to last over time.  

 

5.3  Robustness Checks 

To check the robustness of the main results, Table 5 presents estimates for different 

dependent and independent variables, specification and estimation methods. In these 

regressions, price fairness perception is constructed from customer responses to the 

1–5 rating scale. These new variables take the value of one if consumers ranked price 

fairness a 3 or greater, and zero otherwise. Using this new variable, columns (1) and 

(2) present the estimation without and with fixed effects, respectively. In column (3), 

instead of average electricity price, I use the ratio of electricity expenditure to 

household income × 100. In the case of satisfaction, Column (4) excludes price 

fairness perception as an independent variable. In the case of the fairness equation, 

column (4) uses for price fairness a construction based on the opinion of the 

respondents with regard to ‘amount spent’ on electricity on a rating scale type of 

question. For both equations, beside Logit, I also present linear probability model 

(LPM) estimates.  

The results resemble the main model estimations, both with regard to the 

magnitude and the statistical significance. Using different constructions for price 

fairness and cost of services and excluding city–fixed effects do not change the main 

results significantly. Further, the exclusion of price fairness as a dependent variable 

in the satisfaction equation—columns (4) and (8)—does not change the estimations 

of price-related attributes with regard to their statistical significance. This reinforces 

the interpretation that those variables operate mainly through price perception. In 

addition, the LPM return estimations equivalent the corresponding results in columns 

(3) and (4) of Table 3. 
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To evaluate that fairness drives satisfaction but not vice-versa, I use an 

instrumental variable (iv) for fairness in the satisfaction equation. If fairness is not 

endogenous, then our estimates should not change significantly. I use as an 

instrument the indicator for receiving an electricity subsidy because previous results 

show that this only influences satisfaction through price fairness (thus, it seems to 

fulfill the relevance and exclusion restrictions).19 The estimation is performed with a 

linear probability model (using two-stage least squares), such that the results are 

comparable to the margins presented in Column (3) of Table 3. Table 6 shows the iv 

estimates, which closely resemble the main estimations. The notable exception is that, 

while unremarkable in terms of magnitude, the coefficient of fairness is not 

statistically significant. This may be a result of the expected loss of efficiency from 

using the iv, however, it is also a call to carefully interpret the estimates presented 

here. 

 

6. Conclusions 

This paper examines consumer satisfaction and price perception with regard to 

electricity services in a developing country, the Dominican Republic. The results 

suggest that consumer satisfaction and price perception are distinctively influenced 

by quality-related attributes and by cost-related attributes, respectively. That is, 

satisfaction with overall electricity services is driven by quality characteristics such 

as reliability, voltage stability, and attention to claims, and it seems to respond to 

price-related attributes through perceptions of price fairness. In turn, price fairness 

perception is driven by the cost of electricity services, subsidies, the scheme of the 

tariff, and attention to claims. Socioeconomic characteristics seem not to play a role 

in explaining perceptions, suggesting that these attitudes are homogeneous across 

 
19 Further, the simple correlation between satisfaction and receiving a subsidy is around 2% and not statistically 
significant. The correlation between fairness and receiving a subsidy is around 20%, significant at 1% confidence. 
We use only subsidy as an instrumental variable because the significance of other variables changes (although 
marginally) in the robustness check in table 5. For example, paying a fixed amount becomes weakly significant 
(at 10% confidence) in some specifications. 
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different segments of users. The results imply that satisfaction gains from quality 

improvements largely exceed tariff increases at a level equivalent to the elimination 

of subsidies for electricity services.  

This paper also exploits temporal variation in exposure to improved electricity 

services and subsidies to evaluate whether user attitudes change over the length of 

exposure. Both in the case of satisfaction and price fairness perception, the results 

suggest that attitudes do respond to changes in attributes, but these attitudes do not 

seem to adapt or change with longer exposure. That is, after an improvement in the 

quality of service or after being subject to a subsidy, consumers have a more favorable 

view of electricity services, and their cost, respectively, and those views maintain 

regardless of whether the consumer received the improvement (or subsidy) recently 

or a long time ago. 

If we were to interpret these results causally, they indicate that service 

improvements and related tariff adjustments would produce net lasting gains in 

overall end-user satisfaction. 
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Figure 1: Electricity Losses and Quality of Service in Latin American Utilities  

 
Note: contains 41 Electricity Distribution utilities in 15 Latin American countries. DOM: The 
Dominican Republic, NIC: Nicaragua, GYN, Guyana, COL: Colombia, PER: Peru, ARG: Argentina, BRA: 
Brazil, ECU: Ecuador, CRI: Costa Rica, CHL: Chile, GTM: Guatemala, SLV: Salvador, PAN: Panama. The 
information corresponds to the year 2015, and it was collected from publicly available sources 
(utility web pages, regulators, ministries).  Axes are in log-scale. Axis-y, Electricity losses (%), 
represents the share of electricity for which the utility does not charge, representing direct financial 
losses. In the axis-x, SAIFI stands for System Average Interruptions Frequency Index. The figure 
shows that the case under study has among the poorest performance in the Latin American region.    
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Table 1: Tariff Schedule 

 
Source: Corporación Dominicana de Empresas Eléctricas Estatales. 
Note: Tariff schedule corresponds to the BTS (simple low voltage, for its name in Spanish) that 
covers 89.5% of residential end-users. The residential tariffs shown for 2015 have not changed 
since 2013. The indexed tariffs are adjusted for inflation and cost of fuel for electricity generation. 
The table shows that in 2013, with oil prices around US$100/barrel, all tariff bands presented a lag 
with regard to the indexed tariffs. In contrast, as international oil prices have dropped, the lag has 
shrunk in all consumption blocks to the point of a cross-subsidy from the highest consumption block 
to the lower consumption ones. However, the change in the actual cost of providing the service did 
not pass through the final tariffs. 

 
  

End-User Tariff

Dec. '15 Dec. '13 Dec. '15 Jun. '16

Fixed Component

Consumption between 0 and 100 KWh 37.95 41.57 31.35 29.44

Consumption over 101 KWh 137.25 150.3 113.38 106.47

Variable Component

Block 1: consumption between 0 and 200 KWh 4.44 10.09 7.61 7.15

Block 2: consumption between 201 and 300 KWh 6.97 10.09 7.61 7.15

Block 3: consumption between 301 and 700 KWh 10.86 12.43 9.38 8.81

Block 4: consumption over 701 KWh 11.1 12.43 9.38 8.81

Indexed tariff
Tariff Schedule
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Figure 2: Distribution of Consumption, Tariff Schedule and Average Price 

 
Note: Bars indicate the density of end-users (left-y-axis) for each level of electricity consumption 
per month (x-axis). The solid red line represents the variable component of the tariff for each block 
of electricity consumption. This reads in the right-y-axis (see also Table 1). Households pay 4.44 
pesos per kWh for the first 200 KWh/month. For an additional 100 KWh, they pay 6.97 pesos per 
kWh/month. For additional 400 KWh, end-users pay 10 pesos per kWh/month, and 11 pesos for 
further monthly consumption. The dashed line is the lowess-fit for the average price paid in this 
sample. For clarity, I exclude five observations with consumption higher than 1000 KWh/month; 
the patterns do not change, except that the average price continues to converge toward the variable 
tariff component. 
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Table 2: Summary Statistics 

 
 

 
  

Subjects Mean SE

Satisfaction with electricity services (Y=1, N=0) 2,455          0.56 0.01

Fairness perception of electricity services (Y=1, N=0) 2,455          0.37 0.01

Type of Clients

Clients with meter 1,290          0.53 0.01

Clients paying a fixed fee 620              0.25 0.01

Informal end-users 545              0.22 0.01

Type of Electricity Services (hours of service per day)

[18 24] 991              0.40 0.01

(12 18) 854              0.35 0.01

( 0  12] 610              0.25 0.01

Cost of Electricity Services

Average electricity price (for those who pay, in RD$/KWh) 1,910          4.89 0.04

Average monthly electricity expenditure (for those who pay, in US$) 1,910          21.28 0.52

Household electricity consumption (imputed values) 2,427          175.92 2.18

Voltage Stability

Very stable 1,535          0.63 0.01

Some instabilities 757              0.31 0.01

Very unstable 163              0.07 0.01

Other Electricity Service characteristics

Billing reliability 2,455          0.53 0.01

Attention to claims - Negative 2,455          0.32 0.01

Attention to claims - Positive 2,455          0.55 0.01

Receive notification of interruptions (Y=1, N=0) 2,455          0.02 0.00

Receive subsidy (Y=1, N=0) 2,455          0.24 0.01

Household Characteristics

Montly household income (US$) 2,455          589.53 14.66

Family size 2,455          3.70 0.03

Schooling of the household head 2,455          8.09 0.10

Age of the household head 2,455          50.94 0.29

Own a refrigerator (Y=1, N=0) 2,455          0.89 0.01

Own a water pump (Y=1, N=0) 2,455          0.23 0.01

Own a washing machine (Y=1, N=0) 2,455          0.85 0.01

Own a TV (Y=1, N=0) 2,455          0.95 0.00

Own a radio (Y=1, N=0) 2,455          0.40 0.01

Own an inverter (Y=1, N=0) 2,455          0.31 0.01

Elec. Expend. Incl. other households in the dweling (Y=1, N=0) 2,455          0.00 0.00
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Figure 3: Satisfaction and Price Fairness Perception  
by Group of End-Users 

 
Note: Dashed line indicates the overall average. Blocks of clients are defined according to Table 1.  

 
 

Figure 4: Distribution of Consumption, Tariff Schedule and Average Price 

 
Note: Bars indicate the density of end-users (left-y-axis) for each level of imputed electricity consumption per 
month (x-axis). The solid red line represents the variable component of the tariff for each block of electricity 
consumption. The dashed line is the lowess-fit for the average price paid in this sample (for formal users and 
users paying a fixed fee). For clarity, I exclude five observations with consumption higher than 1000 
KWh/month. 
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Figure 5: First Year Receiving Improved Electricity Service 

 
 

Figure 6: First Year Receiving Electricity Subsidy 

 
Note: Figures present the distribution of households receiving direct subsidies or upgraded 
electricity service by the year in which they received the “benefit.” 
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Figure 7: Model Paths Between Electricity Attributes, Price Fairness Perception and 
Consumer Satisfaction 
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Table 3: Main Model Results 

 
Notes: Coefficients/Robust standard errors in parentheses are city fixed effects. *** p<0.01, ** p<0.05, * 
p<0.1. All regressions include city fixed effects if electricity billing includes consumption of other families 
within the same household, and a constant.  

  

Satisfaction Fairness Satisfaction Fairness Indirect Effect Total Effect

(1) (2) (3) (4) (6)

Price fairness 0.900*** 0.143***             

(0.138)   (0.018)             

Number of interruptions

[18 24] hours service per day 2.719*** -0.134   0.430*** -0.027   -0.024 0.406***

(0.189)   (0.145)   (0.020) (0.027)   (0.027) (0.031)

( 12  18) hours service per day 0.471** 0.175   0.075*** 0.036   0.032 0.107***

(0.172)   (0.143)   (0.020) (0.025)   (0.026) (0.036)

Average electricity price (per KWh)* 0.014   -0.084** 0.002 -0.017** -0.015*** -0.013***

(0.033)   (0.029)   (0.005) (0.005)   (0.006) (0.006)

Billing reliability -0.015   0.207   -0.002 0.042   0.038 0.036

(0.162)   (0.126)   (0.024) (0.026)   (0.024) (0.025)

Attention to claims

Negative experience 0.234   -0.078   0.037 -0.016   -0.014 0.023

(0.197)   (0.150)   (0.028) (0.030)   (0.028) (0.039)

Positive experience -0.425*  -0.634*** -0.067** -0.129*** -0.116*** -0.183***

(0.193)   (0.150)   (0.026) (0.028)   (0.036) (0.041)

Voltage

Stable voltage current 0.404*** 0.039   0.064*** 0.008   0.007 0.071***

(0.123)   (0.092)   (0.018) (0.021)   (0.017) (0.025)

Some instabilities 0.709** 0.604** 0.112** 0.123** 0.111*** 0.223***

(0.275)   (0.200)   (0.039) (0.042)   (0.037) (0.055)

Notification 0.328   0.288   0.052 0.059   0.053 0.105

(0.503)   (0.304)   (0.069) (0.060)   (0.056) (0.078)

Fixed billing amount 0.208   0.729*** 0.033 0.148*** 0.133*** 0.166***

(0.137)   (0.142)   (0.023) (0.025)   (0.033) (0.03)

Electricity subsidy -0.010   0.678*** -0.002 0.138*** 0.124*** 0.122***

(0.142)   (0.116)   (0.022) (0.023)   (0.027) (0.037)

Holding a meter -0.166   -0.566*** -0.026 -0.115*** -0.104 -0.13***

(0.194)   (0.149)   (0.028) (0.030)   (0.03) (0.04)

Ln(household income) -0.036   0.055   

(0.066)   (0.075)   

Household size -0.028   -0.066*  

(0.038)   (0.031)   

Schooling of the household head -0.013   -0.001   

(0.012)   (0.012)   

Age of the household head -0.009*  -0.007*  

(0.004)   (0.003)   

Own a pump water -0.087   -0.195   

(0.140)   (0.121)   

Own a refrigerator 0.346*  -0.081   

(0.175)   (0.163)   

Own a washing machine 0.139   0.120   

(0.158)   (0.135)   

Own a TV 0.009   0.122   

(0.243)   (0.171)   

Own a Radio 0.351** 0.033   

(0.118)   (0.099)   

Own a Inverter -0.023   0.010   

(0.118)   (0.110)   

Number of households 2,455              2,455              

Coefficients Margins

(5)
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Table 4: Exposure & Attitudes  

 
Notes: robust standard errors are in parentheses. All regressions control for household income, age, 
schooling, and gender of the household head, ownership of appliances (refrigerator, water pump, 
washing machine, tv, radio, inverter), share electricity billing, and city-fixed effects. *** p<0.01, ** 
p<0.05, * p<0.1. 

 

Margins

Satisfaction Fairness Satisfaction Fairness

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

Price fairness 0.864*** 0.139***             

(0.115) -0.018           

Exposure to improved service:

ωc: since 2015 vs ωb -0.195 -0.032             

(0.299) (0.048)             

ωb:  since 2013-2014 vs ωa 0.024 0.004             

(0.295) (0.048)             

ωa: since 2012 (or before) vs no improvement 1.489*** 0.240***             

(0.253) (0.040)             

Exposure to subsidy: -0.029 -0.006   

δc: since 2013 vs  δb (0.255) (0.052)   

0.045 0.009   

δb: since 2010-2012 vs δa (0.204) (0.042)   

0.656*** 0.134***

δa:  since 2009 vs not receiving subsidy (0.167) (0.034)   

Av. number of interruptions per month -0.028*** -0.002 -0.004*** -0.000   

(0.003) -0.002 (0.000) (0.000)   

Average electricity price 0.027 -0.084** 0.004 -0.017** 

(0.031) -0.027 (0.005) (0.005)   

Billing reliability 0.061 0.219 0.010 0.045   

(0.144) -0.13 (0.023) (0.026)   

Attention to claims (positive experience) 0.226 -0.085 0.037 -0.017   

(0.175) -0.148 (0.028) (0.030)   

Attention to claims (negative experience) -0.478** -0.649*** -0.077** -0.132***

(0.159) -0.137 -0.026 (0.028)   

Stable Voltage 0.386*** 0.043 0.062*** 0.009   

(0.112) -0.102 (0.018) (0.021)   

Some instabilities 0.707** 0.588** 0.114** 0.120** 

(0.229) -0.208 (0.037) (0.042)   

Notification 0.101 0.232 0.016 0.047   

(0.427) -0.298 (0.069) (0.061)   

Fixed billing amount 0.219 0.760*** 0.035 0.155***

(0.146) -0.124 (0.023) (0.025)   

Electricity subsidy -0.055 -0.009             

(0.136) (0.022)             

Holding a meter -0.142 -0.627*** -0.023 -0.128***

(0.170) -0.153 (0.027) (0.031)   

Number of subjects 2,455 2,455 2,455 2,455

Coefficients
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Table 5: Robustness Checks 

 
Notes: Standard errors are in parentheses (clustered by sub-district). All regressions control for household income, age, schooling, and gender of the 
household head, ownership of appliances (refrigerator, water pump, washing machine, tv, radio, inverter), and shared electricity billing. *** p<0.01, 
** p<0.05, * p<0.1. 

 

Satisfaction Price Fairness

Logit OLS Logit OLS

(1) (2) (3) (4) (5) (6) (7) (8) (1) (2) (3) (4) (5) (6) (7) (8)
            

Price fairness 1.018*** 0.985*** 0.984*** 0.161*** 0.154*** 0.154***             

(0.111) (0.112) (0.113) (0.017) (0.017) (0.017)             

Average electricity price (per KWh) 0.017 0.017 0.002 0.004 0.004 0.001 -0.072** -0.071** -0.092*** -0.017** -0.017** -0.019***

(0.031) (0.032) (0.032) (0.005) (0.005) (0.006) (0.026) (0.026) (0.026) (0.006) (0.006) (0.006)   

Elec. expend./hh income X 100 0.003 0.001 -0.041*** -0.009***             

(0.010) (0.001) (0.010) (0.002)             

Number of interruptions

[18 24] hours service per day 2.616*** 2.726*** 2.722*** 2.628*** 0.478*** 0.487*** 0.487*** 0.490*** 0.008 0.082 0.120 -0.085 0.002 0.018 0.026 -0.023   

(0.153) (0.166) (0.166) (0.158) (0.024) (0.025) (0.025) (0.025) (0.117) (0.126) (0.126) (0.132) (0.027) (0.029) (0.029) (0.028)   

( 12  18) hours service per day 0.435*** 0.432*** 0.429*** 0.492*** 0.091*** 0.084*** 0.083*** 0.096*** 0.318** 0.364** 0.373** 0.125 0.072** 0.081** 0.084** 0.027   

(0.122) (0.126) (0.126) (0.124) (0.024) (0.024) (0.024) (0.024) (0.114) (0.118) (0.118) (0.120) (0.026) (0.026) (0.026) (0.025)   

Billing reliability -0.128 -0.012 0.001 0.019 -0.025 -0.006 -0.003 0.002 -0.068 0.209 0.164 0.200 -0.015 0.048 0.037 0.040   

(0.131) (0.149) (0.145) (0.149) (0.022) (0.024) (0.023) (0.024) (0.109) (0.122) (0.121) (0.128) (0.025) (0.027) (0.027) (0.026)   

Attention to claims

Negative experience 0.324 0.243 0.246 0.223 0.043 0.028 0.029 0.030 0.109 0.049 0.049 -0.054 0.025 0.009 0.008 -0.010   

(0.172) (0.179) (0.179) (0.173) (0.028) (0.028) (0.028) (0.029) (0.142) (0.146) (0.145) (0.152) (0.033) (0.033) (0.033) (0.033)   

Positive experience -0.362* -0.422** -0.419** -0.522*** -0.063* -0.074** -0.073** -0.092*** -0.431*** -0.491*** -0.494*** -0.497*** -0.100*** -0.112*** -0.112*** -0.103***

(0.156) (0.161) (0.161) (0.157) (0.026) (0.027) (0.027) (0.027) (0.131) (0.134) (0.134) (0.141) (0.030) (0.030) (0.030) (0.031)   

Voltage

Stable voltage current 0.507*** 0.451*** 0.453*** 0.396*** 0.086*** 0.076*** 0.076*** 0.069*** -0.136 -0.188 -0.190 0.014 -0.032 -0.043 -0.044 0.002   

(0.113) (0.114) (0.114) (0.112) (0.020) (0.020) (0.020) (0.020) (0.097) (0.099) (0.100) (0.101) (0.022) (0.022) (0.022) (0.021)   

Some instabilities 0.701** 0.704** 0.706** 0.818*** 0.118** 0.116** 0.117** 0.139*** 0.669*** 0.664*** 0.637*** 0.562** 0.153*** 0.149*** 0.144*** 0.113** 

(0.252) (0.252) (0.252) (0.248) (0.036) (0.036) (0.036) (0.037) (0.184) (0.186) (0.186) (0.206) (0.042) (0.042) (0.041) (0.040)   

Notification 0.627 0.378 0.386 0.321 0.058 0.016 0.017 0.019 0.312 0.064 0.032 0.723* 0.074 0.020 0.013 0.157*  

(0.445) (0.454) (0.454) (0.402) (0.047) (0.047) (0.047) (0.045) (0.279) (0.295) (0.296) (0.291) (0.065) (0.066) (0.065) (0.064)   

Fixed billing amount 0.325* 0.244 0.255 0.359* 0.064* 0.048 0.050* 0.067* 0.650*** 0.549*** 0.532*** 0.822*** 0.146*** 0.120*** 0.116*** 0.184***

(0.144) (0.147) (0.144) (0.144) (0.026) (0.026) (0.026) (0.026) (0.124) (0.128) (0.128) (0.124) (0.028) (0.028) (0.028) (0.028)   

Electricity subsidy 0.009 -0.004 0.008 0.114 0.006 0.001 0.003 0.020 0.505*** 0.548*** 0.557*** 0.636*** 0.116*** 0.124*** 0.123*** 0.136***

(0.130) (0.136) (0.134) (0.134) (0.022) (0.022) (0.022) (0.023) (0.112) (0.116) (0.116) (0.116) (0.025) (0.026) (0.025) (0.025)   

City fixed effects N Y Y Y N Y Y Y N Y Y Y N Y Y Y

N 2,455 2,455 2,455 2,455 2,455 2,455 2,455 2,455 2,455 2,455 2,455 2,455 2,455 2,455 2,455 2,455
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Table 6: Robustness Check – iv in the Satisfaction Equation 
 

 
Notes: Coefficients/Robust standard errors in parentheses are city fixed effects. *** p<0.01, ** p<0.05, * 
p<0.1. All regressions include city fixed effects if electricity billing includes consumption of other families 
within the same household, and a constant. The specification is the same as that of Table 3. Here, I use 
two-stage least square for estimation. The estimates are comparable to those in Column (3) of Table 3.  

 

Satisfaction

Price fairness 0.137

(0.16)

Number of interruptions

[18 24] hours service per day 0.494***

(0.03)

( 12  18) hours service per day 0.091***

(0.02)

Average electricity price (per KWh) 0.003

(0.01)

Billing reliability -0.004

(0.02)

Attention to claims

Negative experience 0.03

-0.028

Positive experience -0.074*  

-0.034

Voltage

Stable voltage current 0.068***

(0.02)

Some instabilities 0.123** 

(0.04)

Notification 0.011

(0.05)

Fixed billing amount 0.045

(0.04)

Electricity subsidy

Holding a meter -0.039

(0.04)

Ln(household income) -0.004

(0.01)

Household size -0.004

(0.01)

Schooling of the household head -0.002

(0.00)

Age of the household head -0.001*  

(0.00)

Own a pump water -0.017

(0.02)

Own a refrigerator 0.059*  

(0.03)

Own a washing machine 0.018

(0.03)

Own a TV 0.005

(0.04)

Own a Radio 0.052** 

(0.02)

Own an Inverter -0.003

(0.02)

Number of households 2,455

2SLS


