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Abstract

Bounded rationality is an example of an important behavioral failure responsible for the
energy-efficiency gap, whereby agents under-invest in energy-efficient technologies. One means
of addressing this is by improving the energy-related financial literacy of households, which is
defined as the combination of energy knowledge and cognitive abilities that are needed in order
for agents to take sound decisions with respect to investment in durables. This has been found
to improve the ability of agents to calculate the lifetime costs of technologies. The objective
of this paper is to evaluate the determinants of energy-related financial literacy of respondents
from about 2000 urban households in the Terai region of Nepal, and to analyze whether this
ability has an effect on replacement attitudes of households regarding inefficient technologies.
Using a novel household survey data, we find that respondents have low levels of energy-related
financial literacy. While we find differences in the role of some socio-economic determinants of
energy-related financial literacy compared to previous studies from developed countries, we also
find certain common results, such as female respondents having lower scores. Additionally, we find
that higher levels of energy-related financial literacy, especially stronger computational abilities,
lead to more rational attitudes with regards to replacement of old appliances. As development has
brought, and continues to bring, more households in low and middle-income countries (LMICs)
closer to technologies of their liking, ensuring the adoption of energy-efficient technologies may
be critical for ensuring sustainable development in the decades to come, and higher energy-related
financial literacy may be one means of achieving that.
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1 Introduction

Climate change is a global phenomenon, which requires concerted action in terms of reductions
of greenhouse gas (GHG) emissions, by all sectors of society, whether residential, transport or
commercial. Reducing energy consumption from fossil fuels is one means to achieve reductions in
emissions. However, this is easier said than done, given the dominance of fossil fuels in the global
energy mix (WER, 2016). Achieving energy efficiency in consumption is another important way to
mitigate climate change, with the added benefit of being a (relatively) less costly measure to achieve
GHG emission reduction targets (Stern, 2007).

Climate change also has unequal effects on developed countries and low and middle income countries
(LMICs): overwhelming evidence suggests that poor people in developing countries are more likely to
be affected by it, both because of their geography, but also because of their inability to cope with the
damage caused by climate change (UNFCCC, 2017). Moreover, while LMICs have low levels of per
capita energy consumption relative to developed countries, higher levels of expected future growth,
along with the expected increases in their population imply that energy consumption (and the use of
energy services) is likely to increase. This may have further repercussions on GHG emissions, and thus
on climate change. It is vital that policy-makers then implement policies to improve energy-efficiency,
in order to ensure sustainable development.

One (relatively) easy means of achieving energy-efficiency is by investing in energy-saving technologies.
However, economic literature is abound with examples of under-investment in such technologies
(and the resulting private and social losses). A range of market and non-market (e.g., behavioral
psychology) failures are responsible for this “energy-efficiency gap”, where individuals may make
suboptimal investment decisions when the benefits and costs of owning a durable are distributed
unevenly over time (Hausman 1979; Jaffe and Stavins 1994; Allcott and Greenstone 2012; Gillingham
and Palmer 2014).

Important examples of market failures include uninternalized externalities from energy consumption,
imperfect information as well as a lack of capital (or even hidden costs of investment in energy-efficient
technologies) (Schleich, 2009). Such failures imply that consumers and firms may not be able to
exploit privately-profitable energy efficiency investments. In a LMIC context, the high transaction
costs of acquiring information on the attributes of new energy-saving technologies that are available
to them, or of doing an investment analysis on their costs and benefits are important examples of
market failures (Jeuland et al., 2015). Further, in settings where energy access is a serious concern,
credit and information-related market failures, along with weak institutions, may further depress clean
technology adoption (Pattanayak, 2018).

Behavioral failures that may result in the energy-efficiency gap often stem from the risk and uncertainty
involved (such as high implied discount rates for investments in energy-efficiency), concerns regarding
split incentives (such as the landlord/tenant problem) and bounded rationality (Schleich, 2009). While
neoclassical economics assumes that rational decision-makers choose the optimal solution given their
budget constraint and given all available alternatives, real-world decision makers may often fail to
behave as “Homo Economicus”.

One form of bounded rationality is the failure of agents to compute the life-cycle costs of durables
correctly, when making decisions to invest in energy-saving technologies. Energy-efficient technologies
usually have higher upfront costs than other appliances, despite their lower operating costs, which
means that households need to have both the computational abilities, as well as energy-related
knowledge in order to calculate the cost over the lifetime of the appliance. Blasch et al. (2018) coin
a new term for this conjoint ability, namely energy-related financial literacy, which is the combination
of energy-related knowledge and cognitive abilities (or computational skills) that agents need in order
to take decisions with respect to their investment decisions in durables, for the production of energy
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services and their consumption.

Although the per capita energy consumption in developing countries is usually quite low, one can
expect, at least in urban areas, that agents will purchase more energy consuming appliances and
vehicles as their disposable incomes increase when their countries witness economic growth and
development (Wolfram et al., 2012). This implies that the risks of bounded rationality, and therefore
of low levels of energy-related financial literacy, are likely to be high. However, little is known on
the ability of agents to undertake an investment analysis before making these technological choices,
which may have repercussions on the efficiency of the technologies that they end up purchasing.
While there are some studies that have looked at the role of price-constraints or lack of information in
hampering greater adoption of energy-saving technologies in LMICs, to the best of our understanding,
this research has not considered whether these barriers may stem from a lack of ability of agents to
do investment calculations when they face uncertainty and risks, and how low levels of education and
literacy may play a role (Klapper et al., 2015).

A few studies in the context of developed countries have analyzed the effects of higher levels of
energy-related financial literacy on the identification of the most (cost-)efficient technologies by
respondents (Blasch et al. (2018); Blasch et al. (2017b,a,c)). However, very little is known on this
in the LMIC context. We hypothesize this to be a significant gap in the energy and development
literature. These investments are likely to influence the paths of energy consumption in developing
countries in the coming decades. Thus, two pieces of policy-focused research are helpful: (1) what
are the determinants of energy-related financial literacy in LMICs, such as Nepal (which is one of the
poorest countries in the world, with a per capita annual income of USD 835); and (2) do higher levels
of energy-related financial literacy have an impact on the replacement attitudes regarding inefficient
appliances in the Nepali context? Furthermore, we also provide information on the levels of financial
literacy for households in Nepal.

In 2017, households accounted for about 45% of the total electricity consumption in Nepal whereas
only 65% of the population had access to the grid, even though this number has been steadily
increasing by about 10% annually (NEA, 2017). The current electricity supply, predominantly based
on run-of-the-river type hydropower plants, has been unable to meet Nepal’s growing peak time
demand. Demand side management measures to improve end-use efficiency at the household level may
yield significant reductions in electricity consumption. Even though Nepal primarily uses hydropower,
which is a renewable source of power, it is important to stress that achieving energy efficiency is a
crucial goal in the Nepalese context. There are two reasons for this: 1) it will enable the Nepalese
electricity authorities to reduce peak demand, and avoid load-shedding, which will have other related
benefits such as reduced air pollution (given the rampant use of diesel-run generators due to frequent
interruptions, for instance), and 2) it may improve the balance of payments situation due to reduced
imports of fuel from India.

This study is the first, to our knowledge, to undertake an analysis of energy-related financial literacy
in a developing country context. Using novel data from a survey conducted in the Terai region of
Nepal (including the second largest city of Biratnagar) with the cooperation of the Nepal Electricity
Authority (NEA), we provide descriptive evidence on the appliance stock, as well as energy-related
literacy and financial knowledge of a sample of about 2000 households that have regular access to
electricity, along with information on their environmental attitudes and behaviour. We then estimate
the determinants of energy-related financial literacy using regression analysis. Lastly, we ascertain the
impact of energy-related financial literacy on the replacement attitudes of households regarding their
old and inefficient appliances.

In this paper, we find that the levels of appliance ownership are low for households in the region, as
one can expect. We find that the levels of energy-related knowledge, as well as their computational
skills and financial literacy is quite poor for the respondents in these households. Regarding the
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determinants of energy-related financial literacy, in consistency with other studies, we find that there is
a gender-gap, with females having lower levels of literacy than males. This finding has been confirmed
in developed countries as well, with females scoring less on both measures of computational skills, as
well as energy knowledge. Moreover, we also find that less-educated households have lower levels of
energy-related financial literacy, while income is not found to be a significant determinant of this
score, unlike in developed countries (Blasch et al., 2018).

While we do not observe replacement behaviour of these households in this cross-sectional analysis,
we have information on how they usually behave when they have to replace an inefficient appliance.
We find that higher levels of computational skills are correlated to the ability of households to behave
rationally when they decide to replace. This suggests that it is important to understand the binding
constraints towards greater energy-efficient technology adoption in a developing country context.

Our goal through this paper is to shed light on the barriers to higher levels of energy-related financial
literacy, that are specific to LMICs, and also inform policy-makers about how limited levels of energy-
related financial literacy may affect their attitudes towards replacement of old appliances. We feel that
the insights we derive from study are a useful step towards the design of demand-side management
policies that may address low literacy levels as a reason for bounded rationality of households.

The remaining sections are organized as follows. Section 2 reviews the literature on the topics of
energy-related literacy and financial literacy in the context of household energy consumption and
adoption of new appliances. Section 3 describes the survey and the dataset used. Section 4 discusses
the empirical strategy and presents the econometric analysis. Section 5 presents the results and
Section 6 concludes.

2 Literature review

In this paper, we are interested in two interrelated types of literacy, which we argue are important in
determining whether households are able to correctly value the benefits from the adoption of energy-
efficient durables (such as appliances). The first is the idea of financial literacy, or computational
ability in general, which would facilitate performing an investment analysis. The effects of higher
levels of financial literacy have been extensively studied for both developed and developing countries,
with regards to both retirement decisions (such as pensions) as well as the adoption of other financial
products and services (Lusardi and Mitchell, 2007; Lusardi et al., 2009; Lusardi and Mitchell, 2011,
2014; Karakurum-Ozdemir et al., 2018; Xu and Zia, 2012). This literature finds an important role
for financial literacy programs in determining both financial knowledge-related outcomes, but also in
determining financial behavior. For instance, education through financial literacy programs have been
found to have a profound effect on the likelihood of opening savings accounts (and the take-up of
financial products in general), but also on financial proficiency scores and knowledge (Xu and Zia,
2012; Bruhn et al., 2014). However, except Blasch et al. (2018), few studies have considered whether
this measure may have an impact on the adoption of energy-efficient technologies (or durables, in
general).

Another aspect of literacy that may play a role in facilitating the ability of households to perform
an investment analysis, which may then influence their adoption of energy-efficient durables, is
their knowledge on energy-related matters, such as whether they are cognizant of the operating
costs of appliances, or of possible savings from the use of energy-efficient technologies. This has
been understudied in the literature, in comparison to the determinants of financial literacy, even in
developed countries. Previous papers have studied the effects of environmental attitudes and behavior
(Ameli and Brandt, 2015), as well as prices (Jacobsen, 2015) on energy-efficient adoption decisions,
but less is known about the role of households’ knowledge in determining these choices. Studies
such as Brounen et al. (2013), as well as Kalmi et al. (2017) find that households suffer from low
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levels of energy literacy (or energy knowledge) in the Netherlands and Finland respectively. One study
that emphasized the importance of knowledge is Mills and Schleich (2012), who find that knowledge
about energy consumption and energy-efficient technology options has a strong correlation with the
household-level adoption of energy conservation practices, but not with adoption of energy-efficient
appliances necessarily.

Recent studies have looked at the effect of being able to compute the lifetime costs of appliances
on a household’s decision to purchase energy-efficient appliances. Blasch et al. (2018) evaluate the
determinants of energy-related financial literacy, and also show that higher levels of energy-related
financial literacy have an effect on the share of energy-efficient technologies (in this case, light bulbs)
adopted by households. They use data from a sample of European countries (Italy, the Netherlands
and Switzerland) for their analysis, and propose the concept of ‘energy-related financial literacy’ which
encompasses both energy-related knowledge and cognitive skills, to process available information in
order to take informed energy-related investment decisions.

A stream of literature based on developed countries such as Switzerland has found that many
households have poor levels of energy-related financial literacy, and this often leads to sub-optimal
decisions regarding identification of the appliances having the lowest lifetime costs (Blasch et al.,
2017b,a,c). These studies have also found a largely positive impact of enhancing both a household’s
energy knowledge, as well as their ability to do financial calculations, on their ability to identify the
appliances having the lowest lifetime costs. Blasch et al. (2017a) show that more literate households
are more likely to consume less electricity, and Blasch et al. (2017b,c) find that households having
higher levels of literacy are more likely to calculate investment costs for themselves, rather than
relying on simple rule-of-thumb heuristics.

Our paper is methodologically similar to that of Blasch et al. (2018), in that we are also seeking
to understand the determinants of energy-related financial literacy, but in a LMIC context.1 For
developing countries, neither is there much evidence on the barriers towards greater adoption of
energy-efficient technologies in general, nor is there much evidence on the determinants of energy-
related financial literacy, or the ability of households to compute lifetime costs. We find this to be a
big gap in the literature, especially because these countries suffer from already low levels of education
and literacy (Klapper et al., 2015). Moreover, as their populations and incomes increase, LMIC
households are more likely to purchase appliances and vehicles, which is likely to influence energy
consumption pathways in the coming decades (Wolfram et al., 2012).

This paper attempts to fill this gap at least partially, by a) providing a descriptive analysis of appliance
stock, financial literacy, and energy-related financial literacy, as well as replacement attitudes for our
sample, and b) by analyzing the determinants of energy-related financial literacy for a sample of
households in the Terai region of Nepal. While we do not have information on electricity consumption,
or other types of behavior that may be interpreted as a direct outcome of having a high level of
energy-related financial literacy such as replacement behavior, we also seek to c) evaluate the effects of
higher levels of literacy on replacement attitudes of households regarding old and inefficient appliances.
The results of this study provide important findings for us to undertake future experiments to study
the effects of enhancing literacy in influencing households’ adoption decisions.

1Kumar (2019) also look at the determinants of energy-related financial literacy (represented as latent clusters with
low, mid and high level of literacy instead of a numeric score) for a large sample of Swiss respondents.
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3 Data

The dataset comes from a household level survey conducted by the Centre for Energy Policy and
Economics (CEPE), ETH Zurich in collaboration with Nepal Electricity Authority (NEA).2 The survey
was administered during the first quarter of 2018 with the help of the local NEA offices. A total
of 2,042 respondents and households were part of the survey that was conducted in the Biratnagar
region of Nepal including some of the nearby towns, e.g., Urlabari, Itahari, Duhabi and Dharan. These
belong to the eastern Terai (lowland) region of Nepal. The survey was paper-based and in the local
language (Nepali) and consisted of 31 questions spread over 6 pages. At the beginning of the survey,
there was an introductory page with project information, incentives for participation, and a few basic
instructions.3

The questions included in the survey were designed to collect information on household’s socio-
demographic characteristics, dwelling related attributes, capital stock, energy-related knowledge,
computational skills, attitudes and behaviour towards electricity consumption and adoption of energy-
efficient appliances. Below we present some descriptive statistics of the data.

3.1 Descriptive statistics

3.1.1 Socio-demographic and dwelling characteristics

Table 1 shows the percentage distribution of the basic socio-demographic characteristics of the
respondents and households. Both genders are almost equally represented in the data. The typical
respondent is married, lives in a joint family, both the respondent and the spouse are educated at the
primary level (below high school), and the monthly household income is less than Rs. 20,000.4 One
in every three households declare that they regularly receive foreign remittance from a family member
who works abroad.5

The median age of respondents in the household survey is found to be 43 years. Figure 3 in the
appendix shows the share of the category of respondent’s age as a percentage of the total 1,754
respondents who filled in their age on the survey form.

Table 2 presents features of the dwelling. Most respondents live in a single family house (97.5%)
and in most cases the house is owned by a member of the household (95.2%). Almost half of the
households belong to the town of Urlabari near Biratnagar in Nepal.

The median dwelling size is around 1,047 sq.ft and the median monthly rent for respondents who live
in a rented residence is Rs. 3,000. The most frequent response to the question on total number of
bedrooms and living rooms is 4. The same is true for the question on the total number of people
regularly living in a household.

2The survey questionnaire was developed by CEPE and was based on the insights from some of our earlier household
surveys on residential energy consumption (Blasch et al., 2017c, 2018).

3A copy of the survey questionnaire is included in the appendix. Further details on the project and the household
survey could be found in the report “A descriptive overview of literacy, attitudes and behaviours towards energy
consumption in Nepal” (Kumar, 2018).

4Rs. is Nepali Rupees. Rs. 1000 = USD 8.80 (exchange rate on 15.Feb 2019).
5As a share of GDP, Nepal was the 3rd largest recipient of remittances in the world in 2015 which accounted for

29% of its GDP (Sharma, 2017).
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Table 1: Basic socio-demographic attributes of the survey sample.

Attribute Percentage (%) N#

Gender Male 53.96 1972
Female 46.04

Marital Status Married 89.66 2002
Single 9.34
Divorced 1.00

Type of household Joint 79.47 1992
Nuclear 19.88
Sharing apartment with friends 0.65

Education Below high school 60.26 1988
Secondary school (class 10/12) 34.51
University 5.23

Spouse’s education Below high school 64.54 1867
Secondary (class 10/12) 29.35
University 6.11

Monthly household income Less than 20,000 57.39 2002
20,000 - 50,000 26.12
More than 50,000 8.54
No answer/do not know 7.94

Regular foreign remittance Yes 32.44 1985
No 67.56

#sample excluding missing values from a total of 2,042 observations.

Table 2: Basic dwelling related attributes.

Attribute Percentage (%) N#

Town Urlabari 45.44 2029
Itahari 20.85
Duhabi 15.62
Dharan 14.39
Biratnagar 3.20
Other 0.49

Dwelling type House 97.48 1982
Apartment/Flat 2.52

Ownership Owned 95.20 1981
Rented 4.80

#sample excluding missing values from a total of 2,042 observations.

3.1.2 Capital stock

The survey asked respondents if they owned certain types of household appliances, a motorcycle,
or an inverter-battery system (or backup-system), and whether or not they are planning to buy or
replace these durables in the next two years. Table 3 shows the share of responses to this question as
percentages. We find that the share of households owning an electric rice cooker is more than 60%,
followed by fridge (58.4%), motorcycle (39.5%), an inverter-battery based electricity backup system
(21.4%), washing machine (8.9%), electric geyser (8.5%) and air-conditioner (4%). The share of
households planning to add or replace one of these appliances in the next two years varies between
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two to five percent.

Table 3: Capital stock and plan to add or replace in the next two years.

Appliance Yes (%) No (%) Planned (%) N#

Electric rice cooker 62.12 36.68 4.43 1985
Fridge 58.43 39.95 4.72 1970
Washing machine 8.90 89.74 3.86 1842
Motorcycle 39.46 60.43 3.01 1893
Electric geyser 8.51 90.57 2.76 1845
Inverter-battery system 21.43 77.93 2.36 1862
Air-conditioner 4.00 95.23 2.08 1824
#sample excluding missing values from a total of 2,042 observations.

3.2 Definition of literacy scores

Measurement of the level of energy-related knowledge and computational skills was one of the main
objectives of the survey which consisted of several questions for this purpose. Below we present
an overview of these questions and use the responses to construct three types of scores, following
the approach in Blasch et al. (2018). Our first score is an index that measures energy knowledge,
the second is a score of that we term “computational skills”, which is a combination of financial
literacy along with the ability to do a lifetime cost calculation. The final measure has been referred
to as energy-related financial literacy, which is defined as a sum of the energy knowledge as well as
computational skills scores of the respondents.

3.2.1 Energy-related knowledge

Questions on energy-related knowledge checked whether respondents knew the cost of electricity (in
monetary terms) for some of the daily electricity consuming activities, or energy services, at home,
and whether they were able to compare two energy services and determine which one consumed more
electricity. The respondents were also asked how much they thought was the percentage of energy
savings when using an LED bulb against an incandescent bulb.6 These questions are described in
Table 11 in the appendix and summary statistics on the correct responses are presented in Table 4.

The low mean values in Table 4 highlight a low level of energy-related knowledge among the Nepalese
respondents in our sample. Among all questions, respondents seem to be better informed about
comparison and savings on LED bulbs compared to regular incandescent bulbs. This is likely accredited
to the fact that the NEA has been actively promoting the benefits of LED bulbs through advertisements
and information campaigns since 2016 (NEA, 2017).7

The index capturing energy-related knowledge is created as the sum of the number of questions
which the respondent answered correctly (theoretically, it can vary from 0 to 6, given that we ask

6For the questions about the monetary cost of energy services, respondents had to select one answer for each question
among the given choices. The choices in Nepali Rupees (Rs.) were Rs. 0-5; Rs. 6-10; Rs. 11-20; Rs. 21-50; Rs. 50+
and DNK (Do not know). For the questions that provided respondents with two energy services and asked them which,
in general, consumes more electricity, the choices consisted of each of the two energy services under comparison, one
option that said both consume the same, and DNK. The choices for the savings on LED bulb against an incandescent
bulb were 5-10%; 30-50%; 70-80%; and DNK.

7It is worth pointing out that a low level of energy-related knowledge is also common in developed economies as
shown by Blasch et al. (2017b,c) for households in Switzerland and Blasch et al. (2018) for an European sample. The
level of energy-related knowledge found in these studies are (only) slightly better than those found here.
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Table 4: Energy-related knowledge.

N Mean St. Dev. Min Max

Energy costs of a rice-cooker 1,766 0.122 0.327 0 1
Energy costs of a ceiling fan 1,763 0.107 0.309 0 1
Energy costs of a TV 1,747 0.218 0.413 0 1
Energy costs of a refrigerator 1,740 0.132 0.339 0 1
Compare: Incandescent vs. LED bulb 1,979 0.423 0.494 0 1
Savings: Incandescent vs. LED bulb 1,982 0.316 0.465 0 1

Notes: All variables are binary with 1 implying a correct response.

6 questions to measure the respondent’s knowledge and energy-related awareness).8 In our sample,
a majority (almost 40%) of households incorrectly answer (or did not know the answer to) every
question related to energy consumption.

3.2.2 Computational skills

The questionnaire contained a few questions to assess the level of financial literacy and computational
skills. Some of these questions pertain to calculations of simple interest, compound interest as well
as on the effects of inflation, which are standard in the financial literacy literature (Lusardi and
Mitchell, 2014).9 Additionally, we asked the respondents a question that sought to identify their
ability to perform an investment analysis by means of comparing two appliances. This question
captures whether households can compare two fridges, and identify the one having a lower lifetime
cost (defined as the sum of the purchasing cost, and the operating costs).10 These questions are
described in Table 11 in the appendix and the summary statistics on correct responses are presented
in Table 5.

Table 5: Financial literacy and computational skills.

N Mean St. Dev. Min Max

Simple interest 1,922 0.136 0.343 0 1
Inflation 1,949 0.239 0.427 0 1
Compound interest 1,956 0.283 0.450 0 1
Lifetime cost comparison 1,962 0.093 0.291 0 1

Notes: All variables are binary with 1 implying a correct response.

Table 5 depicts a general low level of financial skills. Near about 30% respondents appear to be
aware on how to calculate compound interest rate. Understanding of the interplay of rate of inflation
and bank interest rate appears to be lower. The poor performance in the simple interest question
when compared to the compound interest question is somewhat strange. It might be due to the
use of a larger monetary amount (Rs 10,000) and a longer time duration (5 years) in the simple
interest question, which, if true, again points to cognitive limitations of consumers in processing large

8We also ask a few additional questions on energy consumption of certain appliances, that have not been used to
create this index, because of low ownership rates for these appliances such as washing machines (9%) and electric water
heaters/geysers in our sample (8.5%).

9It is to be noted that the classic financial literacy literature considers three aspects: interest calculation, effect of
inflation and risk-diversification (Lusardi and Mitchell, 2009). We do not ask a question on risk-diversification here as
its role in the domain of appliance choice or household consumption is not apparent. Instead, we consider two separate
questions related to simple and compound interest calculations to construct our index.

10This question is adapted from the RCT question in Blasch et al. (2017c).
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numbers.11 Lastly, respondents perform very poorly in the question concerning identification of the
appliance with the lower lifetime cost – only about 1 in 10 answer this correct which highlights the
inability of consumers to perform investment analysis in the domain of appliance choice.12

Our score measuring computational skills is constructed by summing up the number of above described
questions that the household answered correctly in the survey, i.e. it varies from 0 to 4 and considers
both financial knowledge as well as ability to perform a simple lifetime cost calculation of an appliance.
Thus, the index attempts to represent the computational ability of the respondents. While it is closely
related to a typical measure of financial literacy, we prefer it over financial literacy because it is
more comprehensive – it incorporates a critical component of the ability to perform an investment
analysis, namely, the ability to calculate and compare lifetime costs of appliances. Nevertheless, as a
benchmark model in the empirical analysis, we consider a financial literacy score that varies from 0 to
3 (i.e. without considering the lifetime cost comparison question).

3.2.3 Energy-related financial literacy

The total number of questions that are answered correctly by the respondent pertaining to both energy
knowledge, as well as computational skills, are the two components of the index of energy-related
financial literacy. Theoretically, the index can vary from 0 to 10 (there are six questions aimed to
capture energy knowledge and four questions for computational skills). In our data, the maximum
score that households get is 8. Interestingly, 30% of households get a score of zero, namely they are
unable to answer a single question correctly.

Following the arguments listed in Blasch et al. (2018), one means to justify combining these different
components together in creating the energy-related financial literacy index, at least statistically
speaking, is to check for a) the correlation between them, and b) the internal consistency of the
scales that have been used to measure the two components. The pairwise correlation coefficient
between the two different indices that we have used to measure energy-related financial literacy,
namely energy knowledge and computational skills, is found to be 27.24%. The correlation coefficient
between computational skills and energy knowledge is comparable to that of about 27% for the Swiss,
Italian and Dutch population (Blasch et al., 2018). This may suggest that there may be common
determinants of the two factors, such as income and education, that are closely related to one another
in the context of developing countries.

In addition, Table 6 includes information on the Cronbach’s alpha measures (which measure the
internal consistency of the indices). From the results of Table 6, we find that the measures of
Cronbach’s alpha are high for each combination of measures that we use. This suggests the scale
reliability, as well as internal consistency of these measures, when they are used as a group (Tavakol
and Dennick, 2011).

Table 7 below presents the summary statistics on the energy knowledge index, the index for com-
putational skills, as well as the energy-related financial literacy index, along with the benchmark
score, which is the classical financial literacy index. We see that the mean scores are very low for the
Nepalese sample, along both dimensions of energy knowledge and computational skills, and that no
household attains scores of energy-related financial literacy which are higher than 8 (the theoretical

11On the other hand, this could also have happened due to an unwanted layout issue as this particular question
started on pages 4 and ended on page 5 in the paper survey.

12It was originally planned to conduct a randomized controlled trial with this question by providing half of the
respondents with a 1-page educational information on how to calculate the lifetime cost of a durable before they
answered this question. Unfortunately, because of organizational limitations this could not be implemented. About 20%
of the respondents still ended up with the 1-page educational information attached to end of the questionnaire, i.e. after
all survey questions had already been asked. We specifically tested for any unintended effect of the 1-page educational
information at the end of the survey on the response to this question, but we did not find any significant effect.
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Table 6: Measures of Internal Consistency

Components Energy knowledge Skills Energy-related Financial Literacy

Cronbach’s alpha 0.617 0.324 0.434
Observations 2042 2042 2042

maximum is 10). Moreover, the low median scores suggest that a large share of the sample scores
low.

Table 7: Summary Statistics on the Scores.

Score Mean Median Std. Dev. Min. Max. Obs.

Energy knowledge 1.214 1 1.372 0 6 2,042
Computational skills 0.717 0 0.867 0 4 2,042
Energy-related financial literacy 1.930 2 1.812 0 8 2,042
Financial literacy 0.627 0 0.786 0 3 2,042

3.3 Replacement attitudes

The survey also asked the respondents about what they would do in a hypothetical appliance
replacement situation. The question that the households are asked, along with the potential responses,
are listed below:

Question In case at least one of your major electrical appliances (e.g., fridge, washing machine or
geyser) is 10 or more years old and inefficient, why did you not replace the appliance so far with
a new more efficient one? Please choose which of the following statements is best applicable
to you.

Response 1 I only replace appliances when they stop working.
Response 2 I have never really thought about it.
Response 3 So far, I didn’t inform myself because it is tedious to find out all the information.
Response 4 I did an investment analysis, and found the current appliance to be more cost-effective.
Response 5 High upfront costs prevent me from buying a new appliance, even though I realize that

it might be more cost-effective in the long-run.
Response 6 I do not own any old appliance.

About 42% of the respondents chose Response 6, i.e. they do not own any old appliance. This high
share likely reflects the low ownership of major appliances that was also seen earlier in Table 3.13

Around 27% selected Response 2, i.e. they never really thought about replacing an old appliance.
The share of other options were – Response 1 (9%), Response 3 (10%), Response 4 (7%), and
Response 5 (5%).

The answers to this question could be used to gain insights into the rationality of consumers, which
is likely to vary across the sample. Households may exhibit irrational attitudes, boundedly rational
attitudes, or rational attitudes. Therefore, based on the answers to this question, we choose to group
our sample into three categories. The first group have what we term“irrational” replacement attitudes
(respondents who selected Response 2). The second group are the “boundedly rational” (those
who chose Response 1 or 3), and lastly we identify the third group as “rational” (those who opted

13Note that the question asked about a major electrical appliance that is 10 or more years old. Given the low ownership
of appliances in our survey conducted in 2018, it can be expected that a lower number of households may even have
bought a major appliance before 2009.
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Response 4 or 5). Hence, we are able to identify an ordinal nature, or ranking, among the three
groups, i.e. “irrational” < “boundedly rational” < “rational”. In the second part of the econometric
analysis, we will use an ordered probit methodology in order to estimate the determinants of this
replacement attitude with a particular focus on the role of our literacy based indices.14

4 Empirical model

In this section, we first present the empirical model pertaining to determinants of the different literacy
scores. Next, we illustrate the empirical model to analyse the replacement attitudes. For the first
model, we adopt an approach similar to that of Blasch et al. (2018), in using an ordered probit
estimation to model energy knowledge, computational skills, and energy-related financial literacy
(defined as the sum of the indices for energy knowledge, and computational skills). This is intuitive,
given that the dependent variables for this set of estimations are scores, with a natural ordering
(a higher score indicates a more “literate” respondent). This methodology assumes that there is a
continuous, latent measure underlying the observable ordinal variable, and that it can be expressed as

y∗
i = Xiβ + εi (1)

where y∗
i is a latent (continuous) variable measuring the literacy score of the respondents, Xi is

a vector denoting the socio-economic characteristics of household i such as age, income, level of
education, and dwelling-specific characteristics, β is the vector of parameters that need to be estimated.
εi denotes the stochastic error term, which is assumed to be independently and identically distributed
across households. This model is estimated using maximum likelihood estimation.

The probability that household i has reached literacy level of j (where j can vary from 0 to 10 in the
case of the model estimating energy-related financial literacy), is given by

Pr(yi = j) = Pr(kj−1 < y∗
i ≤ kj)

−∞ = k0 < k1 < ...kj ... < kJ =∞, j ε 1, 2, 3, . . . , J (2)

where the yi’s are the ordinal values of the literacy score, and the kj ’s are the threshold parameters.
We estimate this model separately for each score that we are interested in, namely the energy
knowledge of the households, their skills score, and finally the energy-related financial literacy index.
Lastly, as a benchmark, we also estimate the determinants of the score of financial literacy.

In the second part, we evaluate the impact of these literacy scores on the replacement attitudes
amongst our sample of Nepalese households. While we do not observe their replacement behavior
regarding old appliances, the households are asked about what they would do in a hypothetical
appliance replacement situation. Recall that, based on the replacement attitude, we were able to
group our sample into three categories – “irrational”, “boundedly rational”, and “rational”. These
groups exhibit an ordinal nature, i.e. “irrational” < “boundedly rational” < “rational”. We also
use, in this case, an ordered probit methodology to estimate the effects of literacy scores on the
replacement attitudes of respondents.

We first estimate the effect of energy-related financial literacy on the level of rationality in replacement
attitudes. This estimation can be represented by the expression for the ordered Probit regression, as
we previously defined:

14Respondents who chose Response 6 to the question are not considered as they are not relevant in our analysis of
determinants of replacement attitude.

11



r∗
i = Eiα+Xiβ + νi (3)

where r∗
i is a latent (continuous) variable measuring the replacement attitudes of the households,

Ei is the energy-related financial literacy score of household i, and Xi denotes the same vector of
socio-economic characteristics of household i that we used for the previous estimation. νi denotes
the stochastic error term, which is assumed to be independently and identically distributed across
households.

The probability that household i has reached a level of rationality j in terms of replacement attitudes
(where j can vary from 1 (irrational) to 3 (rational)), is given by

Pr(ri = j) = Pr(sj−1 < r∗
i ≤ sj)

−∞ = s0 < s1 < ...sj ... < sJ =∞, j ε 1, 2, 3, . . . , J (4)

where the ri’s are the ordinal values of the replacement attitudes as defined above, and the sj ’s are
the threshold parameters.

We then also estimate this model using the components of the energy-related financial literacy
score separately, i.e. using the energy knowledge index along with the skills measure as independent
variables. Our benchmark model once again incorporates the financial literacy score as an independent
variable, and we show that the model with the components introduced separately is better than the
benchmark model, both in terms of economic intuition, and statistical power of the models.

In the estimation in Eq. (3), one concern may be of endogeneity. However, it is less likely that
replacement attitudes influence computational skills or energy knowledge as our dependent variable
measures stated preferences in appliance replacement attitudes. Of course, given that we use
cross-sectional data, it is not straightforward to rule out the possibility of correlated unobservables
influencing both the dependent variable as well as our explanatory variables. Given the fact that we
control for important determinants of both attitudes and literacy (such as education, income, as well
as the total number of investments already made by households in appliances and personal mobility),
the risk of endogeneity is reduced in this case.

5 Results

In this section, we first present the estimation results pertaining to determinants of the different
literacy scores. Next, we look at the estimation results with appliance replacement attitudes as the
outcome variable. Lastly, we present a discussion on the marginal effects and predicted probabilities
following these estimations.

The results of the baseline model, which evaluates the determinants of the literacy scores are presented
in Table 8 below, which includes the coefficients for the models estimated using the ordered probit
methodology. In column (1), we present the results for the estimation of energy knowledge, column (2)
includes the results of estimation of computational skills whereas column (3) presents the results of the
estimation of the energy-related financial literacy index of households (as defined in the Section 3.2.3).
The results of column (4) are those of the benchmark model, where we estimate financial literacy.

We find that older respondents, on average, have lower levels of energy knowledge, whereas they
have higher levels of computational skills (as can be seen in columns (1) and (2)). The effect of
age on energy-related financial literacy is insignificant (driven by these two opposing effects on the
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components of the score). This is in contrast to the findings of Blasch et al. (2018), one of which
was that older households have higher levels of energy-related financial literacy in the context of a
sample of European countries. Younger respondents faring better on energy knowledge suggests that
improvements in the quality of education (over time) may have arguably had an impact on energy
knowledge, while the same cannot be said of computational and/or financial skills.

Table 8: Determinants of literacy scores.

Dependent variable Energy knowledge index Skills Energy-related Financial
financial literacy literacy

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

Age -0.005** 0.006*** -0.001 0.007***
(0.002) (0.002) (0.002) (0.002)

Whether female -0.241*** -0.289*** -0.295*** -0.289***
(0.061) (0.067) (0.060) (0.068)

Whether a low income HH -0.050 0.240*** 0.045 0.257***
(0.075) (0.082) (0.073) (0.082)

Whether respondent has low level of education -0.166*** -0.017 -0.155*** 0.027
(0.073) (0.076) (0.071) (0.077)

Whether married 0.056 0.065 0.061 0.04
(0.118) (0.119) (0.115) (0.124)

Number of people living in the residence 0.006 0.006 0.004 -0.002
(0.017) (0.019) (0.016) (0.020)

Capital stock 0.075*** 0.062** 0.088*** 0.061**
(0.025) (0.030) (0.025) (0.030)

Whether house is owned -0.048 -0.035 -0.064 -0.050
(0.166) (0.209) (0.161) (0.213)

Number of rooms in the house 0.002 -0.063*** -0.015 -0.072***
(0.020) (0.024) (0.020) (0.025)

Whether live jointly with extended family -0.219*** 0.02 -0.164** 0.068
(0.083) (0.088) (0.081) (0.087)

Observations 1386 1386 1386 1386

Notes: Dependent variable in columns (1) to (2) is the sum of the number of questions pertaining to energy knowledge
and computational skills that the respondent answered correctly, respectively. In column (3), it is total number of questions
pertaining to energy knowledge and computational skills (combined) that were answered correctly. In column (4), it is the
financial literacy score. Ordered probit methodology is used for the estimations. Coefficients are reported in this table.
The thresholds are all found to be significantly different from one another at the 1% level. We restrict the sample to
those respondents in the age group 18-102, living in houses with less than 10 rooms and less than 12 people living in the
household, in order to reduce noise in the regressions. Robust standard errors are reported in parentheses. ∗,∗∗ and ∗∗∗

respectively denote significance at 10%, 5% and 1% levels. The coefficient of the constant has not been reported.

One of the most important findings of this paper, which has been confirmed in previous studies from
developed countries as well, is that on average, women fare much worse than men in these surveys,
with scores of energy knowledge, skills, and energy-related financial literacy being lower for them
than for male respondents (Lusardi and Mitchell, 2014; Blasch et al., 2018; Kumar, 2019). The
variable is found to be significant at the 1% level in each model of Table 8. This finding has broad
connotations in the context of the general educational gap between men and women, which is even
more sharply-defined in developing countries. It also has implications for which group should be
targeted by policy-makers for educational campaigns. The optimal policy measures should take into
account the intra-household bargaining power of women in this context, and how much of a say they
have in investment decisions for durables.

We do not find evidence to suggest that income is a significant determinant of energy knowledge,
whereas it is found to be a significant determinant of skills and financial literacy (with low-income
households having higher scores than high income households). There may be multiple reasons
for these findings. One may be that in a LMIC context, lower-income households are more likely
to be employed in the informal sector. These individuals are more likely to be in need of, and
thereby also use, skills related to financial calculations, than individuals earning a higher income.
Secondly, low-income households are more likely to be reliant on credit assistance, or aid in some
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form, which often requires them to be able to perform simple financial calculations in return. Without
further information on the nature of occupations of the respondents and their access to banks and
informal financial arrangements in general, it is difficult to pinpoint the exact channel of influence.
Having stated that, the result regarding the insignificance of the income variable for the estimation
of energy-related financial literacy highlights that it may be critical to understand how the barriers
towards higher knowledge and skills in a LMIC context may differ from those in developed countries.

We also find that the role of education in determining energy knowledge, as well as energy-related
financial literacy, is positive and significant for our sample (as can be seen in columns (1) and (3)),
while we do not find this effect in column (2). Higher levels of education are thus a strong determinant
of higher levels of energy-related knowledge, but not of their ability to perform numerical computations
(which are more likely to be influenced by lower income levels). Thus, unlike the findings of Blasch
et al. (2018), the determinants of energy knowledge and computational skills in our sample are quite
different.

In this analysis, we also control for the total “capital stock” of the households, namely the total
number of investments that households have made in durables such as electrical appliances, back-up
systems and personal mobility. Specifically, we sum the total number of appliances that households
have already purchased (amongst rice cookers, fridges, washing machines, water heaters, and air-
conditioners), as well as investments in inverter-battery systems, and in personal mobility (namely,
whether they have already purchased a two-wheeler such as a motorcycle). This variable aims to
capture the total number of assets that households have accumulated, with the potential to undertake
an investment calculation. We find that this variable has a positive and significant effect on literacy
scores across all models in Table 8.

Moreover, our results suggest that respondents who live with extended family (or with friends) have
lower levels of energy knowledge (and energy-related financial literacy) than respondents who live in
a single-family arrangement, while this is not observed in the results of column (2). There is also no
significant difference in the levels of literacy between respondents that lived in rented versus owned
households, although we do find that respondents that live in larger houses (with more rooms) are
likely to have lower levels of computational skills, as can be inferred from column (2). This effect
appears to be in line with the previous finding regarding the negative effect of income on financial
literacy.

The results of the benchmark model in column (4) are similar to those of column (2), given the
similarity of the dependent variables in the two estimations.

Next we examine the appliance replacement attitude of the respondents. Recall that the outcome
variable is ordinal and depicts whether the respondent’s attitude towards replacement of a major
household durable is irrational, boundedly rational, or rational.

In Table 9, we present the results of the estimations using ordered probit methodology for estimating
the effect of literacy scores on replacement attitudes. Column (1) includes the results of the model
using the energy-related financial literacy score as an independent variable, column (2) uses its two
components, namely energy knowledge as well as computational skills as independent variables, while
in column (3), we present the results of the benchmark estimation using financial literacy as an
independent variable.

We see from the results of column (1) that respondents having higher scores of energy-related financial
literacy are more likely to exhibit rational replacement attitudes than respondents having low levels of
literacy. This is in line with our intuition: higher scores of energy-related financial literacy imply that
respondents are more likely to perform an investment calculation, or at least perceive the benefits
from adopting energy-efficient technologies, compared to respondents having a lower score.

In the estimation results of column (2), we find that while energy knowledge is an insignificant
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Table 9: Effect of literacy scores on replacement attitudes.

Column (1) (2) (3)
Energy-related financial literacy 0.061***

(0.023)
Energy knowledge -0.042

(0.030)
Financial literacy 0.372***

(0.064)
Skills 0.356***

(0.056)
Age 0.005 0.003 0.004

(0.004) (0.004) (0.004)
Whether female -0.069 -0.061 -0.046

(0.094) (0.094) (0.094)
Whether a low income HH 0.107 -0.069 0.071

(0.095) (0.096) (0.096)
Whether respondent has low level of education 0.002 -0.033 -0.031

(0.096) (0.097) (0.096)
Whether married 0.351*** 0.345** 0.346**

(0.155) (0.156) (0.156)
Number of people living in the residence -0.040 -0.039 -0.036

(0.025) (0.025) (0.025)
Capital stock 0.010 -0.0001 -0.005

(0.037) (0.039) (0.038)
Whether house is owned -0.147 -0.128 -0.122

(0.182) (0.176) (0.180)
Number of rooms in the house 0.036 0.045 0.046*

(0.028) (0.028) (0.028)
Whether live jointly with extended family -0.191** -0.198** -0.188**

(0.105) (0.105) (0.104)

Observations 761 761 761
Akaike’s Information Criterion 1482.122 1453.83 1454.603

Notes: Dependent variable in columns (1) to (3) is an ordered variable representing rationality in replacement
attitudes (varying from 1 (irrational) to 2 (boundedly rational) to 3 (rational)). Ordered probit methodology
is used for the estimations in columns (1) to (3). Coefficients are reported in this table. The thresholds
are all found to be significantly different from one another at the 1% level. We restrict the sample to those
respondents in the age group 18-102, living in houses with less than 10 rooms and less than 12 people living in
the household, in order to reduce noise in the regressions. Robust standard errors are reported in parentheses.
∗,∗∗ and ∗∗∗ respectively denote significance at 10%, 5% and 1% levels. The coefficient of the constant has
not been reported.
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determinant of rationality, the ability to compute the lifetime costs of appliances as well as correctly
answer questions on financial literacy, is more likely to lead to rationality in replacement attitudes of
households (the variable is significant at the 1% level). We expect energy knowledge to play a minimal
role in determining replacement attitudes, given the nature of questions they are asked to assess this
(namely, costs of operating major appliances, and comparing the energy-efficiency of appliances).
On the other hand, the significance of stronger computational skills in enabling households to make
investment decisions in developing country contexts (such as in Nepal) is likely to be higher, especially
when budget constraints may dictate replacement decisions. While we do not observe the impact
of higher literacy levels on electricity consumption or replacement behavior itself, we are able to
find a positive effect for computational skills on stated choices, namely in determining how rational
households are in deciding whether to replace old and inefficient appliances.

Lastly, in column (3), we include the results of the benchmark model, which incorporates the measure
of financial literacy as an independent variable. We find that the coefficient is positive, and significant
at the 1% level. However, we find that the model in column (2) has a slightly lower value of the
Akaike’s Information Criterion (AIC), which suggests that it has higher statistical power than the
model in column (3). Thus, higher computational skills (that include a measure for correct lifetime
cost calculation) have a greater explanatory power in explaining rationality in replacement attitudes,
than using the classic financial literacy index.

We also find that married respondents are more likely to exhibit rational replacement attitudes,
whereas respondents that live with their extended families are less likely to do so. This suggests
that household composition may play a role in determining appliance needs, as well as rationality in
replacement attitudes.

Marginal effects and predicted probabilities

The marginal effects for the estimation in column (3) of Table 8 related to the determinants of
energy-related financial literacy are provided in Table 10 below. The negative marginal effect due
to being female is found to increase with increasing ERFL score, i.e. being a female additionally
decreases the probability of possessing higher levels of energy-related financial literacy. Similarly,
having a low level of education (below high school) additionally decreases the probability of having
high levels of energy-related financial literacy. These findings support our key observations regarding
the gender-gap in literacy levels, as well as importance of education in determining energy-related
financial literacy in developing countries. Lastly, the number of investments made by households in
appliances and personal mobility additionally increases the probability of possessing higher levels of
energy-related financial literacy.

Next, we present the predicted probabilities with respect to the score variables for the replacement
attitudes. Figure 1 shows the predicted probabilities for increasing values of energy-related financial
literacy from the results of column (1) of Table 9 whereas Figure 2 shows the predicted probabilities
for increasing values of energy knowledge (Fig. 2a) and computational skills (Fig. 2b) from the results
of column (2) of Table 9. We find from the predicted probability plot in Figure 1 that higher levels of
energy-related financial literacy are associated with an increase in the probability of belonging to the
“boundedly rational” group, or the “rational group”, whereas it is associated with a lower probability
of belonging to the irrational group, which is intuitive.

The graphs in Figure 2 display the predicted probability plots for the model of column (2) of Table
9, which contain the results of the estimation using the two components of energy-related financial
literacy (energy knowledge and computational skills) as independent variables. Figure 2a contains the
plot for energy knowledge; we find that the level of energy knowledge does not significantly influence
the probability of belonging to a particular attitude group, although it appears that in our case, higher
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Figure 1: Effect of energy-related financial literacy on the predicted probabilities of replacement
attitudes

levels of energy knowledge may be associated with slightly higher probabilities of belonging to the
irrational group, and slightly lower probabilities of belonging to the boundedly rational or rational
groups. On the other hand, in Figure 2b, we find that higher levels of computational skills have
a strong role in determining rationality in replacement attitudes (with the predicted probability of
being rational being more than 50% for those who answer all questions correctly). Furthermore, the
likelihood of being irrational declines with increases in computational skills. Lastly, the likelihood of
being boundedly rational first rises from low to medium levels of computational skills and then declines
at higher levels in computational skills, i.e. among all levels of computation skills, the likelihood of
belonging to the boundedly rational group is highest at medium levels of skills.
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Figure 2: Effect of energy knowledge and computational skills on the predicted probabilities of
replacement attitudes.
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6 Conclusion and Policy Implications

Household level information on the adoption of appliances, environmental attitudes and behaviour
within the residential sector is scarce for households in developing countries, as is information on the
determinants of their knowledge on energy-related matters and computational skills. In this paper,
using novel data from a survey of about 2000 households conducted in the Terai region of Nepal, we
are able to shed some light on the determinants of energy-related financial literacy of respondents,
and also identify its effect on replacement attitudes regarding old and inefficient appliances.

The initial results suggest low levels of energy-related financial literacy for our sample and we observe
that important determinants such as age and income do not necessarily play a role in the same
direction in determining them as they do for developed countries. For instance, we find that older
respondents are more likely to have lower levels of energy knowledge and higher levels of financial
literacy. Likewise, low-income households are more likely to have higher levels of financial literacy
(a finding that is in contrast to what is observed in developed countries), whereas higher levels of
education are a strong determinant of the energy knowledge (but not financial literacy). This suggests
that it may be important, in a developing country-context, to understand the nature of occupations,
as well as the formal banking and credit arrangements available to households.

At the same time, we are also able to confirm certain findings from the literature on developed
countries, primarily the lower literacy levels for female respondents compared to male respondents.
This finding has important repercussions for policymakers in the design of education policies catering
to households in developing countries.

We also find that stronger computational skills are a strong determinant of rationality of households
in replacement attitudes, which may have repercussions on their consequent adoption behavior as
well. This is a critical finding, which sheds light on the nature of barriers in greater adoption of
energy-efficient technologies in developing countries, but also has implications for policy design.

Thus, both the descriptive evidence, as well as the regression-based results of this paper provide
a plethora of relevant findings on environmental and energy-related issues for policymakers in low
and middle-income countries. The consequences of this study are especially far-reaching, as both
development and population growth enable more households to purchase appliances. Our goal is to
highlight, based on previous literature, that energy-related financial literacy is a one of the important
determinants of households’ decisions to adopt (or to replace) energy-efficient technologies. Moreover,
while previous studies have shown the importance of financial literacy in influencing inter-temporal
decision-making, we show that computational skills (more broadly defined, to include the ability
to compute lifetime costs of durables) are a more significant determinant of replacement attitudes.
Effective policy design, especially of educational or informational programs, may benefit from taking
these findings into account.

This paper also brings to light the fact that a policy prescription that targets specific groups, or
clusters of the population may not fit both developed country and developing country contexts
identically. We find considerable differences in terms of the determinants of both energy knowledge
and financial literacy from the results of Blasch et al. (2018), especially in terms of the roles played
by age, education and income.

This research may be an important stepping stone in the future design of energy-related policies and
educational programs, both for the NEA and for the government of Nepal. Further research will be
fruitful in helping us pinpoint the complex behavioral factors, in addition to the typical barriers that
prohibit further adoption of energy-efficient technologies in low and middle-income countries. Future
work will study the role of simple educational tools and energy audits in enabling households or small
business owners in developing countries to identify (and adopt) the most energy-efficient appliances.

19



Acknowledgements

We are grateful to the Nepal Electricity Authority (NEA) for collaborating with us on this project.
NEA was not responsible for the survey design, analysis and interpretation of data, or in the writing of
this report. The content does not necessarily represent the official views of the NEA. All omissions and
remaining errors are our responsibility. Furthermore, we would like to thank Mr. Chandrakant Lal Das
and the utility distribution office in Biratnagar, Nepal who provided local support in administering the
household survey. Comments from participants of a seminar presentation at CEDECON, Tribhuvan
University in January 2019 are gratefully acknowledged.

20



References
Allcott, H. and Greenstone, M. (2012). Is There an Energy Efficiency Gap? Journal of Economic

Perspectives, 26(1):3–28.

Ameli, N. and Brandt, N. (2015). Determinants of households’ investment in energy efficiency and
renewables: evidence from the OECD survey on household environmental behaviour and attitudes.
Environmental Research Letters, 10:1–14. 00002.

Blasch, J., Boogen, N., Daminato, C., and Filippini, M. (2018). Empower the consumer! Energy-
related financial literacy and its socioeconomic determinants. CER-ETH Economics Working Paper
Series, 18/289.

Blasch, J., Boogen, N., Filippini, M., and Kumar, N. (2017a). Explaining electricity demand and the
role of energy and investment literacy on end-use efficiency of Swiss households. Energy Economics,
68:89–102.

Blasch, J., Filippini, M., and Kumar, N. (2017b). Boundedly rational consumers, energy and investment
literacy, and the display of information on household appliances. Resource and Energy Economics,
In Press.

Blasch, J. E., Filippini, M., Kumar, N., and Martinez-Cruz, A. L. (2017c). Narrowing the energy
efficiency gap: The impact of educational programs, online support tools and energy-related
investment literacy. CER-ETH Economics Working Paper Series, 17/276.

Brounen, D., Kok, N., and Quigley, J. M. (2013). Energy literacy, awareness, and conservation
behavior of residential households. Energy Economics, 38:42–50.

Bruhn, M., Lara Ibarra, G., and McKenzie, D. (2014). The minimal impact of a large-scale financial
education program in Mexico City. Journal of Development Economics, 108:184–189.

Gillingham, K. and Palmer, K. (2014). Bridging the Energy Efficiency Gap: Policy Insights from
Economic Theory and Empirical Evidence. Review of Environmental Economics and Policy,
8(1):18–38.

Hausman, J. A. (1979). Individual Discount Rates and the Purchase and Utilization of Energy-Using
Durables. The Bell Journal of Economics, 10(1):33.

Jacobsen, G. D. (2015). Do Energy Prices Influence Investment in Energy Efficiency? Evidence from
Energy Star Appliances. Technical report.

Jaffe, A. B. and Stavins, R. N. (1994). The energy-efficiency gap What does it mean? Energy Policy,
22(10):804–810.

Jeuland, M., Pattanayak, S. K., and Bluffstone, R. (2015). The Economics of Household Air Pollution.
Annual Review of Resource Economics, 7(1):81–108.

Kalmi, P., Trotta, G., and Kazukauskas, A. (2017). The Role of Energy Literacy as a Component of
Financial Literacy: Survey-based evidence from Finland. In Heading Towards Sustainable Energy
Systems: Evolution or Revolution?, Vienna, Austria. IAEE.

Karakurum-Ozdemir, K., Kokkizil, M., and Uysal, G. (2018). Financial Literacy in Developing
Countries. Social Indicators Research, pages 1–29.

Klapper, L., Lusardi, A., and Van Oudheusden, P. (2015). Financial Literacy Around the World:
Insights from Standard and Poor’s Ratings Services Global Financial Literacy Survey. Technical
report.

21



Kumar, N. (2018). A descriptive overview of literacy, attitudes and behaviours towards energy
consumption in Nepal. Technical report, ETH Zurich.

Kumar, N. (2019). A model-based clustering approach for analyzing energy-related financial literacy
and its determinants. CER-ETH Economics Working Paper Series, 19/312.

Lusardi, A. and Mitchell, O. (2009). Financial Literacy: Evidence and Implications for Financial
Education Programs. Trends and Issues. Discussion paper, NBER.

Lusardi, A., Mitchell, O., and Curto, V. (2009). Financial Literacy among the Young: Evidence
and Implications for Consumer Policy. Technical Report w15352, National Bureau of Economic
Research, Cambridge, MA. 00087.

Lusardi, A. and Mitchell, O. S. (2007). Baby Boomer retirement security: The roles of planning,
financial literacy, and housing wealth. Journal of Monetary Economics, 54(1):205–224. 01165.

Lusardi, A. and Mitchell, O. S. (2011). Financial literacy around the world: an overview. Journal of
Pension Economics and Finance, 10(04):497–508.

Lusardi, A. and Mitchell, O. S. (2014). The Economic Importance of Financial Literacy: Theory and
Evidence. Journal of Economic Literature, 52(1):5–44.

Mills, B. and Schleich, J. (2012). Residential energy-efficient technology adoption, energy conservation,
knowledge, and attitudes: An analysis of European countries. Energy Policy, 49:616–628. 00085.

NEA (2017). A Year in Review, Fiscal Year 2016/17. Annual report, Nepal Electricity Authority
(NEA), Kathmandu, Nepal.

Pattanayak, SK; Pakhtigian, E. L. E. (2018). Through the looking glass: Environmental health
economics in low and middle income countries. Handbook of Environmental Economics, 4:143 –
191.

Schleich, J. (2009). Barriers to energy efficiency: A comparison across the German commercial and
services sector. Ecological Economics, 68(7):2150–2159.

Sharma, B. (2017). Socio-economic Problems of Remittance Economy: The Case of Nepal. Journal
of Advanced Management Science, 5(4):285–290.

Stern, N. H. N. H. (2007). The economics of climate change : the Stern review. Cambridge University
Press.

Tavakol, M. and Dennick, R. (2011). Making sense of Cronbach’s alpha. International Journal of
Medical Education, 2:53–55.

UNFCCC (2017). Developing Countries Need Urgent Support to Adapt to Climate Change | UNFCCC.

WER (2016). World Energy Resources Report. Technical report, World Energy Council.

Wolfram, C., Shelef, O., and Gertler, P. (2012). How Will Energy Demand Develop in the Developing
World? Journal of Economic Perspectives, 26(1):119–138.

Xu, L. and Zia, B. (2012). Financial Literacy Around the World: An Overview of the Evidence with
Practical Suggestions for the Way Forward.

22



Appendix

0%

5%

10%

15%

20%

25%

< 21 21−30 31−40 41−50 51−60 61−70 > 70

Age group

R
es

po
nd

en
ts

Figure 3: Survey respondents by age group.

Table 11: The survey questions related to energy-related knowledge and financial skills.

Identifier Question description

Energy costs of a rice-cooker How much does it cost: Cooking rice for 4 people with an electric
rice-cooker, per cycle.

Energy costs of a ceiling fan How much does it cost: Running a ceiling fan for 1 hour.
Energy costs of a TV How much does it cost: Running a TV for 1 hour.
Energy costs of a refrigerator How much does it cost: Running a fridge for 1 day.
Compare: Incandescent bulb vs. LED Which of the two consumes more electricity: An incandescent bulb for 1

hour vs. an LED bulb for 1 hour?
Savings: Incandescent bulb vs. LED How much is the energy savings from using an LED bulb compared to a

regular incandescent bulb.

Simple interest Assume that you have Rs 10,000 in a savings bank account which gives
a 7% annual interest. How much would be the amount after 5 years if
you left the money to grow? (Choices: more than 10,700 / exact 10,700
/ less than 10,700 / DNK)

Inflation If the savings account interest rate is 7% and the rate of inflation is 8%,
how much would you be able to buy with the money account after 1
year? (Choices: less than today / same as today / more than today /
DNK )

Compound interest Imagine that you have Rs 1,000 in a savings bank account with 10%
annual interest rate. How much money would be there in the account
after 2 years?

Lifetime cost comparison Suppose you own your home. Your fridge breaks down and you need to
replace it. You can choose between two alternatives that are identical in
terms of design, capacity and quality of the cooling system.
Fridge A sells for Rs 8,000 and has an electricity consumption of 300
KWH per year.
Fridge B sells for Rs 12,000 and has an electricity consumption of 280
KWH per year.
Assume the average cost of electricity is Rs 10 per KWH, each of the
two fridge models have a lifespan of 15 years and that you would get a
return of 0 percent from any alternative investment of your money.
Which choice of purchase minimizes the total costs of the fridge
over its lifespan?
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b/n] a9]sf] /x]5, o:tf]df tkfO{n] pknAw a}+s vftf /sdaf6 slt lsgd]n ug{ ;Ifd x'g'x'g]5< 

 cfhsf] eGbf a9L 

 7\ofSs] cfhsf] hlt  

 cfhsf] eGbf sd 

 dnfO{ yfxf 5}g  

 

dfgLlng';\ ls tkfO{sf] art vftfdf ?=!,)))÷– /x]sf] 5, h;df !) k|ltzt k|ltjif{ Aofh kfpg'x'g]5 . cfhsf] 

Ps jif{ / b'O{ jif{kl5 tkfO{sf] vftfdf slt /sd hdf x'g]5 .  

 

Ps jif{kl5 M 

 !,))! 

 !,)!) 

 !,!)) 

 !,!!) 

 dnfO{ yfxf 5}g  

 

b'O{ jif{kl5 M 

 !,!)) 

 !,!!) 

 !,@)) 

 !,@!) 

 dnfO{ yfxf 5}g  

 

 

 

ljB'tLo vkt afgL tyf jftfj/0fLo k|s[lt 

 

b}lgs ?kdf tkfO{n] cfkm\gf b]xfosf ultljlwx? ;fwf/0ftof s;/L ;DkGg ug'{x'G5 <  

 

 slxNo} ulb{g Psbd} sd slxn]sfxL+ k|foMh;f] ;w}+ 

sf]7f 5f8\g] a]nfdf aQL / k+vf lgefpg] 
 

 

 

 

 

 

 

 

 

 

lr;f] kfgLdf jflz+u d]lzgdf n'uf w'g] 
 

 

 

 

 

 

 

 

 

 

k|of]ukl5 ;Dk"0f{ ljB'tLo pks/0fx? aGb ug]{ -h:t}M 6]lnlehg / sDKo'6/x?_ 
 

 

 

 

 

 

 

 

 

 

 

 

jftfj/0f;+u ;DalGwt b]xfosf Jojxf/;+u tkfO{ slQsf] ;xdt x'g'x'G5<  

 

 k"0f{tM c;xdt c;xdt clgl0f{t  ;xdt k"0f{tM ;xdt 

xfd|f] k|s[ltsf] eljiosf] af/]df d lrlGtt 5'  
 

 

 

 

 

 

 

 

 

 

d cfkm\gf] ljB'tLo vktnfO{ 36fpg rfxGg olb c?n] klg o:tf] rfx+b}gg\ eg]  
 

 

 

 

 

 

 

 

 

 

jftfj/0fsf] lxtdf d cfkm\gf] jt{dfg hLjgz}nL;+u s'g} klg ;Demf}tf ug{ rfxGg  
 

 

 

 

 

 

 

 

 

 

 

nufgL;DaGwL lg0f{ox? 

 

dflglng';\ ls tkfO{sf] cfkm\g} 3/ 5 . tkfO{sf] lk|mh lau|]/ o;nfO{ km]g'{kg]{ 5 . o; ;DaGwdf tkfO{n] ;dfg 

lsl;dsf] l8hfOg, Ifdtf / u'0f:t/ ePsf] lr:ofpg] k|lqmof -s'ln+u l;:6d_ sf nflu tnsfdWo] b'O{ ljsNkdWo] 

Pp6f /f]Hg ;Sg'x'g]5 .  

 

lk|mh s M ?=*,)))÷– d"No kg]{ k|ltjif{ #)) lsnf]jf6 cfj/ (यूवनट) ljB't vkt ug]{  

lk|mh v M ?=!@,)))÷– d"No kg]{ k|ltjif{ @*) lsnf]jf6 cfj/ (यूवनट) ljB't vkt ug]{ 

 

dflglng';\ ls cf};t ljB't d"No ?=!)÷– k|lt lsnf]jf6 cfj/ k5{, dflysf b'j} df]8]nsf lk|mhx?sf] cfo' !% jif{sf] 

/x]sf] 5 / tkfO{n] cfkm\gf] /sdsf] z"Go k|ltzt nfe xfl;n x'g] s'g} j}slNks nufgLdf xfNg'ePsf] 5 .  

 

lk|mhsf] cfo' cg';f/sf] Go"gtd hDdf d"No adf]lhdsf] v/Lbdf tkfO{sf] 5gf}6 s'g x'g]5<  

 lk|mh s 

 lk|mh v 

 hDdf d"Nosf] cfwf/df lk|mh s / lk|mh v Pp6} x'g\ 

 dnfO{ yfxf 5}g  

 

tkfO{sf] lg0f{osf nflu ;aeGbf dxTjk"0f{ sf/0f s] x'g;SYof]<  

 lk|mh v eGbf lk|mh s sd d"Nosf] /x]sf] 5 

 lk|mh v sf] Go"g ljB't vkt g} To;sf] pRr d"NonfO{ ;Dk'li6 u/]sf] 5 

 lk|mh v sf] Go"g ljB't vkt dfq To;sf] pRr d"NonfO{ ;Dk'li6 ug{ ;Sb}g 

 dnfO{ yfxf 5}g . 

 

olb tkfO{sf] Go"gtd s'g} Ps d'Vo ljB'tLo pks/0f -h:t}M lk|mh, n'uf w'g] d]lzg jf luh/_ !) jf a9L jif{ k'/fgf] 

/ ck|efjsf/L /x]sf] 5, tkfO{n] o;nfO{ k|lt:yfkg u/L Pp6f k|efjsf/L pks/0f lsg lng'x'Gg<  

s[kof 5fGg'xf];\ ls s'g rflx+ jfSof+z tkfO{sf nflu pko'Qm x'G5 .  

 pks/0fn] sfd ug{ 5f8]df dfq d To;nfO{ k|lt:yfkg u5'{ 

 d}n] o;af/]df s]xL ;f]r]sf] 5}g .  

 d}n] o;af/]df hfgsf/L gkfPsfn] o;sf af/]df ;Dk"0f{ hfgsf/L /fVg'[ dnfO{ cfjZos /x]sf] 5 .  

 d"No / kmfObf b'j}sf] t'ngf ubf{ d}n] gof+ pks/0f v/Lb ug'{eGbf xfn eO/x]s} pks/0f dnfO{ kmfObfhgs 5 .  

 gof+ pks/0fsf] pRr d"Non] dnfO{ v/Lbaf6 /f]ls/x]sf] 5, oBlk b"/ufdL ?kdf मेरो लावग of] kmfObfhgs /x]sf] 

5 . 

 d;+u s'g} k'/fgf] pks/0f /x]sf] 5}g .  

 

;f]Rg';\ ls tkfO{sf] k'/fgf] 6]lnlehgn] sfd u5{ t/ w]/} ljB't vkt ub{5 / tkfO{ o;nfO{ k|lt:yfkg ug{ rfxg'x'G5 

. s] tkfO{ Go"g ljB't vkt ug]{ gof+ 6]lnlehg v/Lb ug{ rfxg'x'G5< tnsf dWo] s'g s'/fn] tkfO{nfO{ ;aeGbf a9L 

lrQ a'em]sf] 5 .  

 k'/fgf] 6]lnlehgn] sfd u/L/x]sfn] d l9nf] u/L gof+ 6]lnlehg v/Lb u5'{ .  

 d]/f] k'/fgf] 6]lnlehg laqmL ePdf dfq d gof+ 6]lnlehg v/Lb ug]{5' . 

 d k;ndf uO{ k'/fgf] 6]lnlehg ;f6]/ gof+ 6]lnlehg lng] k|of; ug]{5' -h:t}M ;f6f;f6 of]hgf_ 

 d d]/f] k'/fgf] 6]lnlehg s;}nfO{ lgMz'Ns lbg]5' -h:t}M gf]s/, rfns, slgi6 sd{rf/L OToflb_ 

 d gof+ 6]lnlehg v/Lb u/L k'/fgf] ldNsfpg÷km\of+sg] rfxG5' . 

25



Working Papers of the Center of Economic Research at ETH Zurich

(PDF-files of the Working Papers can be downloaded at www.cer.ethz.ch/research/working-

papers.html).

19/315 M. Filippini, N. Kumar and S. Srinivasan

Energy-related financial literacy and bounded rationality in appliance replacement

attitudes: Evidence from Nepal

19/314 S. Houde and E. Myers

Heterogeneous (Mis-) Perceptions of Energy Costs: Implications for Measurement

and Policy Design

19/313 S. Houde and E. Myers

Are Consumers Attentive to Local Energy Costs? Evidence from the Appliance

Market

19/312 N. Kumar

A model-based clustering approach for analyzing energy-related financial literacy

and its determinants

19/311 C. Karydas and A. Xepapadeas

Pricing climate change risks: CAPM with rare disasters and stochastic probabilities

19/310 J.Abrell,S. Rausch and C. Streitberger

Buffering Volatility: Storage Investments and Technology-Specific Renewable En-

ergy Support

19/309 V. Britz

Negotiating with frictions

19/308 H. Gersbach and S. Papageorgiou

On Banking Regulation and Lobbying

18/307 V. Britz, A. Ebrahimi and H. Gersbach

Incentive Pay for Policy-makers?

18/306 C. Colesanti Senni and N. Reidt

Transport policies in a two-sided market
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