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ABSTRACT

The level of rational use of electricity consumption by households in Mozambique is very low.
This paper assesses whether, with the implementation of education and awareness actions through
the door-to-door method, is possible to change the consumption habits and rationalize residential
electricity consumption in Maputo city, Mozambique. The data was collected through
questionnaires, observations, and interviews related to the habits of electricity consumption, the
use of electrical equipment, and consumption of household appliances. This was followed by
awareness creation on the use of electricity. The results show that after the campaign, the level of
knowledge of the measures of rational use of electricity by consumers was increased by 55.3%,
the level of adoption of the measures learned was increased by 30.5% and the monthly household
consumption was decreased by 16.8%. Household consumption depends on the electrical
equipment, and replacement of at least one 60W incandescent lamp in each residence with a 15W
fluorescent lamp could bring a significant reduction in energy consumption. For example, the
annual consumption of each family can be reduced by 94KWh and 23GWh in the entire City. The
low level of rational use of electricity in Maputo city is due to lack of knowledge of the measures
and little adoption of the known measures, use of inefficient equipment, low availability of the
efficient equipment in the local markets, high cost of efficient technologies, and houses that offer
few opportunities for rationing.
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1. INTRODUCTION
The Mozambican domestic sector is responsible for the consumption of 48% (448.7 GWh/year) of
available electricity and consumed as if was an inexhaustible resource. And with the annual
increase in the number of consumers, the industrial revolution and the increase in electrical
equipment in homes, influenced by the exponential increase in the number and the improvement
in the living conditions of the population, in recent years there has been a scarcity of electricity,
making necessary to remedy current consumer behavior.

With regard to the history of electricity demand in Mozambique, should be noted that, in
2015, the peak in the system managed by EDM (Electricidade de Mogambique, the Mozambique’s
State-owned Power Utility) was 875 MW, compared to 831 MW in 2014 (Fig 1). This accounts
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for an increase of 5.3%, after an average annual growth of 11.6%, in the previous five years and
considerable growth is also expected in the future (ALER, 2017).
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Figure 1. Some scenarios illustrating the evolution of electricity demand in some lines of the
network in Mozambique. Source: EDM (2014).

Due to deficits in the summer of 2012, EDM suffered the 1% electricity shortage (170 MW
deficit), which resulted in massive interruptions in the period from 7:00 pm to 8:30 pm, a period
considered peak (EDM, 2016). The other shortage, one of the most critical was recorded in 2014.
During the day, came to function well above its capacity, with a slight relief in the interval from 1
am to 8 am. The highest saturation of the line was registered between 6 pm to 10 pm, where the
load deficit reached to 177 MW. The last notable deficit occurred in the EDM BO08 line, recorded
in the first half of 2015, in the northern region of Mozambique. It may be a deficit that arose due
to the increase in the tip of the 220KV B08 line system, with a thermal limit of 118 MW? In June,
the line peaked at 123.7 MW (06/06/2015) and the remaining deficits were recorded in July
(22/07/2015) with a peak of 125.4 MW and in August (21/08/2015) with a peak of 128.3 MW. All
these cases were at 7 pm (EDM, 2016).

To overcome or resolve the scenarios described above, the government is obliged to make
major investments related to the construction of new power stations or acquire electricity with
other private or independent producers. Construction of new power stations, besides being
expensive, they create considerable environmental and social impacts. To build a hydroelectric
dam, it necessary to make some changes in the ecosystem and in the regional economic activities

(Reis and Carvalho, 2012). Regarding acquisition of additional electricity, the increasing use of
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electricity produced by IPP (Independent Power Projects), EDM had to pay increased unit price,
which reached upto 3.56 USD/kWh in 2015 (ALER, 2017).

The consequences of these recurring investments is the design of strategies that allow
sustainability or the return of achievements, one of which and the most frequent is the constant
increase in tariffs, a measure that directly affects consumers.

One the sustainable solutions to overcome these restrictions (scarcity and constant increase
in tariffs), as recommended in several studies, is to adopt measures to rationalize the use of
electricity. Rationalization is a measure that aims i) to reduce the consumption of electricity, ii)
to provide energy without loss of comfort on the part the consumer, iii) to provide some relief on
the monthly expenditure of energy, iv) to control the demand for energy, and v) to preserve the
environment (GE, 2011). In this context, governments, researchers and the electricity sector,
globally are producing energy and implementing energy efficiency (EE) actions or policies.

In relation to the concrete activities of EE, several policies and actions are underway in the
world, developed with different methodologies and formulated or established according to the
habits of consumers, type of equipment in use, type of houses, monetary fund, climatic conditions
and supported by specific laws (Dias et al., 2004; Pimentel et al., 1999; Hass, 1997). Energy
efficiency actions include research designed to study the factors that influence domestic electricity
consumption and outline policies that lead to reduced consumption (Brown, 2001).

The status of energy consumers and energy consumption in Maputo revealed that there is
lack of communication between EDM and customers, high prices for efficient equipment. Also,
lack of knowledge of the measures and gains that can be obtained when adopted are the main
barriers that reduce household consumption. However, there are studies that report that these
barriers can be overcome with the implementation of an education and awareness campaign,
activities that consist of the dissemination of measures and other information that influence their
adoption, including incentives. Many studies were conducted to analyze the behavior Vs
consumption relationships, based on the bottom-up or top-down models, which subsequently,
through family consumption patterns, EE policies are outlined, in particular education (Holtedahl
and Joutz, 2004). What is still underlined is that, even in countries where EE research and actions
have been underway for a long time, it is recommended to implement awareness actions for
rational use, whether passive or active. Mullaly (1998) studied behavior of the use of electricity

by members of the Australian family and concluded that awareness has a considerable influence
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in the consumption of electricity in the homes. Similar conclusions were drawn by Yohanis (2012);
Hitchcock (1993); Fabi et al. (2012); Druckman and Jackson (2008); Brounen et al. (2012); Bedir
et al. (2013); Musango (2014); and Attari et al. (2010). For Lopes (2015), behavior is a key factor
to be considered in the transition to the use of any technology or in projects related to EE, because,
to positively implement any technology or EE project in the electricity sector, is necessary, before,
the consumer’s awareness.

With regard to awareness, this activity is carried out by companies or other entities and
content is formulated based on the results of the research. The most interesting thing, however, to
understand that, in order to develop any education and awareness initiative, is necessary to first
identify the services that should be prioritized (lighting, refrigeration, television or more) in this
type of activity and the factors of which the consumption depends. However, despite the
importance that EE activities assume for the sustainable development of a country, is worrying
that in Mozambique, until then, there is no concrete national program and a law that supports
ongoing programs (EDM, 2016). The first sign of the implementation of gender programs was
with the creation of the EE Directorate at EDM, in 2012, whose objective was to optimize
electricity, for reduce deficits, environmental impacts and economic costs (EDM, 2012).

The scenario is even worse in the research sector, as has not been found a consistent study
of EE or that has studied the national reality mainly that has analyzed the consumption of electricity
in homes, which made it difficult to contextualize the topic under discussion in the national
context. What is even more worrying is that, despite so many actions and studies that defend the
awareness of consumers, this activity is little prioritized. And in view of all these scenarios and
because the non-economic use of electricity is real, this study is proposed, whose central question
is to evaluate whether the actions of education and awareness, through the door-to-door method,

can change the habits of consumption of Maputo consumers and rationalize electricity in homes.

2. METHODOLGY

2.1. Description of the Experience

To achieve the research objective, awareness actions using the door-to-door method are applied to
consumers in the three least efficient neighborhoods in Maputo city, whose total sample is 177
(heads of household). Information about the samples (177) and the least efficient neighborhoods,

the level of knowledge and the adoption of measures of rational use of electricity by the 177
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consumers (before the campaign), the elasticity of household appliances, the consumption (in
lighting) in 177 houses (before the campaign) are obtained. The study reveals that lighting is the
most potential service to save electricity. Therefore, the savings potential is determined only in
lighting, including the comparison of consumption (before and after the campaign).

After the campaign, through a questionnaire, form, interview and observation,
consumption habits and specifications of consumers' electrical equipment are recorded. In
addition, the deductive method is used to define average power of some electrical equipment or
appliances.

The reduction rate of household electricity consumption (in lighting) is obtained
considering the following relationship (Bastos, 2011):

Current consumption (KWh) Current power (W)

PC (%) = 100 - (100 x

) =100 — (

x100) (1)

Previous consumption (KWh) Previous power (W)

2.2. Methods

The average energy consumption in homes (in lighting) after the campaign is estimated based on
the “bottom-up” model, the view or in the adaptation of the equation suggested by Reddy (1994).
The results are obtained from the quantity of which the lamps are turned on 6 hours a day and the
power of the lamps. The average monthly consumption of each lamp (E each lamp) is determined by

the following equation:

E each 1amp = Service Power (w) x Frequency of Use (h) x 30 (2)

The average monthly energy consumption (in lighting) of each residence (Er), is estimated
based on the following mathematical expression:
ER = E lighting = E incandescent + E fluorescent + ELED 3)

Elighting IS the lighting consumption for each residence.

The average monthly consumption of each neighborhood (Enreigh), in lighting is determined
by the equation 4, and the total average monthly consumption of the three neighborhoods, also in
lighting (E) is estimated by equation 5.

Eneigh = ), Elignting (4)
E =Y. Eneigh (5)
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3. RESULTS AND DISCUSSION

Firstly, it should be noted that the results of education and awareness actions depend on people's
level of awareness or ignorance. The main point was whether these actions could really raise
awareness in the city of Maputo and, if so, how much energy could be saved. These questions are
discussed below with reference to three neighborhoods considered to be least efficient in the city
of Maputo.

3.1. The level of knowledge and adoption of measures

After the awareness actions (P2), the level of knowledge of the measures in the three
neighborhoods increased in the order of 55.3%, that is, from 18.9% to 74.2% (Fig 2).
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Figure 2. Percentage distribution of the level of knowledge of measures of rational use of electricity
(before and after education and awareness actions).

It should also be noted that the level of knowledge of the residents' measures, in each of
the three neighborhoods, has also improved (Fig 2). In Malhangalene “B”, the level of knowledge
went from 6.7% to 74% of the neighborhood sample; in Hulene, more than 36% of customers
knew about the measures; while in Malhazine, the number of customers with knowledge of rational
use measures increased by 59.6%.

It true that the level of knowledge of the measures has increased (Fig 2), but the level of
implementation of these measures, in the three least efficient neighborhoods, remains worrying,
as it remains below 40% (Fig 3). Even so, the results are seen as encouraging, since the level of

implementation of the measures in the 3 least efficient neighborhoods, before the campaign (P1),
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was in the order of 5%. And after the campaign (P2), the level increased by 30.8%, that is, it went
from 5% to 35.8% (Fig 3).

66.0 66.0 613 64.2

34.0 34.0 38.7 35.8

m% (V.Low+Low) m% (Medium + High + V.High)

Figure 3. Level of implementation of measures in three (3) less efficient neighborhoods (Before
and after the education and awareness campaign).

Table 1. Distribution of television channel audience in Maputo. Source (Chapala, work in

progress).
TELEVISION

Neighborhood TVM STV MIRAMAR TV.SUCESSO
Maxquene 4 8 49 2
Urbanizacéo 10 17 40 1
Malanga 21 39 19 3
Malhangalene “B” 8 24 36 3
Mavalane “A” 18 9 48 4
Hulene “A” 1 3 33 2
Laulane 9 9 42 1
Jardim 24 39 18 3
Benfica 15 24 32 3
Malhazine 2 3 53 0
Total 112 175 370 22

From these results, it is concluded that the challenge is enormous, as it can be observed
that there are consumers who know the measures, but do not implement them. Perhaps we agree

with Weber (1997) that, to overcome this situation, it is necessary to develop more awareness
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campaigns with the help of television channels or radios. They are the media most viewed and
heard by consumers. In Maputo, for this case, the most preferred means of communication by
residents is television. TV Miramar is the one with the greatest potential for the dissemination of
good ways to consume electricity (Table 1). And the television program most watched by families

is “Balango Geral”, coincidentally the television mentioned above (Fig 4).

analysis sport
6% 1%

attractions

7%
News
22%

soap operas
13%

Balanco Geral
51%

Figure 4. Distribution of some television programs most viewed by residents.

“Successo” television is one that has the least potential for awareness of the use of
electricity (with 3.2% of the total sample). TVM is the other TV channel with the least audience,
watched by 112 residents (16.5% of the total sample). In relation to television programs, sports
programs are the least preferred or least potential for the dissemination of EE measures. News
programs, from all televisions, can also be exploited to disseminate good practices in the use of
electricity (Fig 4).

In addition, banning the sale of incandescent lamps or making them more expensive in
domestic markets and promoting the sale of appliances with labels may be the solution to increase
the level of energy efficiency in homes in Maputo city. And for that to happen, energy efficiency
must be prioritized in energy projects (Santini and Sheuer, 2015) and teaching consumers to save
their electricity must be one of the priority actions for energy companies (Bertoldi and Rezessy,
2006), which does not happen in Maputo. Teaching the population to save electricity in homes
should be seen, on the part of the government, as one of the ways to support it to face the successive

tariff changes. In Maputo, the lack of communication between EDM and its consumers is evident.
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And, for Allen and Janda (2006); and Michel (2007), the lack of communication between energy
companies and consumers creates an unhealthy environment for the adoption of EE measures.
For many people, price and brand are factors that influence the purchase of a new device,
not efficiency. In relation to price, we have the example of fluorescent lamps, whose high initial
purchase cost acts as a major impediment for consumers to exchange them for incandescent lamps.
However, to overcome these barriers, Yohanis (2012) argues that it is necessary, whenever
possible, to provide adequate information to the public about the quality and efficiency of the
devices. On the other hand, the government must facilitate the production of efficient and quality
devices and help consumers, especially low-income consumers, to replace the old and inefficient
ones with the new and efficient ones (Nadel, 2007). Another example is solar panels, which also
play an important role in saving electricity in homes (Druckman and Jackson, 2008), but in
Maputo, this equipment is sold at high prices. And, for its acquisition, the government should allow
or create conditions for payment in loans.
3.2. Electricity Saved
The analysis is based only on lighting, because, in addition to the equipment's elasticity -
equipment consumption, which indicated this service as a priority for EE actions, the following
aspects are considered: It easy to change a lamp and not a glacier; And the results of saving other
equipment are long term and are obtained through the implementation of campaigns and the
mandatory use of labels on home appliances. This sense, after the action of awareness, the level of
use of fluorescent lamps in Hulene "A" registered an increase of about 58. While in Malhangalene
"B", the level of use of this type of lamps increased from 156 to 186, an increase in the order of
30. And in the three neighborhoods, the level of use of fluorescent lamps registered an increase in
the order of 104 lamps.

In addition, was possible to verify that the use of these lamps in the patios is predominant,
in comparison with other compartments. About the use of LED lamps, it should be noted that there
was an increase of 45 lamps. Malhangalene “B” customers are the ones that most adopted LED
lamps, with the purchase of another 21 lamps, followed by customers from Malhazine district who
exchanged 13 less efficient lamps for others of the LED type.

About the level of use of incandescent lamps, it should be noted that, after awareness, 139
lamps were replaced by efficient lamps. Malhazine's customers are the ones that have most reduced

the use of incandescent lamps and Hulene's are the ones that have reduced the use of this type of
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lamps. Consumers in the “A” neighborhood of Hulene are the ones who saved the least (143.82
KWh), while Malhazine consumers are the ones who saved the most energy, totaling 943.38 KWh
(Table 2).

Table 2. Lighting savings potential.

Neighborhood Installed power (KW) in lighting Total Potential for
Consumption rationalization
Fluorescent LED Incadescent Subtotal (KWh)
P1 P2 P1 P2 P1 P2 P1 P2 P1 P2 KWh %

Malhangalene 2528 3.178 0.11 0298 10 6.55 12.638 10.026 2274.84 1804.68 470.16 20.7
"B

Hulene "A" 0.162 1146 0.117 0.194 832 646 8599 7.8 1547.82 1404 143.82 9.3

Malhazine 1725 1.848 0.144 0.23 283 2285 30.169 24928 5430.42 4487.04 943.38 17.4

Total 4415 6.172 0371 0.722 46.62 35.86 51.406 42.754 9253.08 7695.72 1557.36 16.8
Average electrical load (KW) in lighting 51.406  42.754

Note: P1= 1% study phase, before the education and awareness campaign.
P2= 2" study phase, after the education and awareness campaign.

However, the amount of electricity saved (1557.36 KWh) can be seen as insignificant, but
if the campaign involves various activities, such as equipment labeling, introduction of incentives
or other programs and more consumers, the results can be significant. With the results of the
campaign, it became clear that, in order to considerably reduce consumption in the homes of low-
income families, it is necessary to adopt the incentive policy, distribution of low-consumption light
bulbs, for example. For this, authors such as Reddy (1994), Bedir et al. (2013), Fabi et al. (2012)
and Mullaly (1998), argue that it is the responsibility of the governments to trigger their social
support plans or funds.

With the distribution of efficient lamps to the population the state can relieve a significant
electrical charge. Offering 3 lamps to each customer, for example, at a cost of 200MT each, with
1,346,019 customers distributed across the country, the State would spend approximately 800
million MT to reduce the annual load of 156MW (351GWh) during the period peak. In other
words, it is being said that the state would save approximately 19.2 billion MT, which would be
used to build a 156 MW plant and prevent the emission of approximately 351000 tonnes of carbon

dioxide.
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For the city of Maputo, the State may reduce the electrical charge by 75% (up to 29MW),
consumption corresponding to 99GWh, save approximately 3 billion MT and avoid the emission
of approximately 62 250 tonnes of CO2.

The lighting service proved to be important to cover electricity demand in Maputo, and this
service is responsible for 11 GWh per month. Most of the lighting is through incandescent lamps
(60, 100 watts). And, with the same technical potential for rationalizing lighting in table 1 (16.8%),
is understood that, by increasing awareness for all domestic customers in Maputo (253799), 61562
lamps of 60 W can be exchanged for many different. If the exchange is made for 61562
fluorescents of 15W, the consumption of electricity in homes in the order of 0.49 GWh can be
reduced.

Finally, it should be noted that the awareness campaign benefited more the residents who
carry out the activities in their homes, as they took place on working days, from 8 am to 5 pm.
And in order to obtain more gain from these activities and further reduce electricity consumption
in Maputo residences, is recommended to implement them in schools, neighborhoods and in the
public and private work sectors. In the case of schools, studies recommend giving lectures, creating
short courses and inserting energy efficiency content in curricula. Schools should prioritize these
activities because, according to Dias et al. (2004); and Teixeira (2008), it through schools that is
possible to guarantee that the habit of making energy use available is present in many consumers,

including in the next generations.

4. CONCLUSIONS AND RECOMMENDATIONS

The results of the research show that, the implementation of awareness campaigns for the
rational use of electric energy through the door-to-door method is one of the solutions to reduce
the domestic consumption of electricity in Maputo City. In fact, with the campaign carried out in
the three least efficient neighborhoods in the city, it was possible to increase the level of knowledge
of the measures by more than 50%, increase the degree of implementation of these measures six
times and the reduction of consumption by more than 10%.

However, with more campaigns, both by the proposed method, in schools as well as by the
use of radio, television and newspapers, the level of rationalization of the use of electricity in
Maputo can be greatly improved. And during the campaigns, in addition to raising awareness of

changes in electricity consumption habits, it is important to promote efficient appliances.
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It is worth mentioning that the amount of energy saved was obtained from the lighting
service, where, after the campaign, some consumers exchanged their incandescent lamps for others
with low consumption, which makes us understand that incandescent lamps are some of the most

elastic equipment in the sector domestic market in the city of Maputo.

5. ACKNOWLEDGEMENTS

First of all, acknowledge to Universidade Eduardo Mondlane for the opportunity granted for the
publication of this paper in Mamona Journal. Second, | would like to express my special
acknowledge to Mamona Ethiopian Journal of Science, especially to the Editor-in-Chief and
Professors Mulu Bayray and Karidewa, from whom | learned a lot. Finally, I would like to
acknowledge the Scientific Directorate of Eduardo Mondlane University and the Mozambican

Scholarship Institute for funding to carry out fieldwork for this study.

6. REFERENCE

ALER. 2017. Renewables in Mozambique. National Status Report. 2nd edition
(https://c2e2.unepdtu.org/kms_object/renewables-in-mozambique-national-status-report-
second-edition/).

Allen, D & Janda, K.B. 2006. The effects of household characteristics and energy use
consciousness on the effectiveness of real-time energy use feedback: A pilot study. ACEEE
Summer Study on Energy Efficiency in Buildings, 7: 1-9 (www.eceee.org/library/
conference_proceedings/ACEEE_buildings/2006/Panel_7/p7_1/).

Attari, S.Z., DeKay, M.L., Davidson, C.I & De Bruin, W. B. 2010. Public perception of energy
consumption and savings. Proceedings of the National Academy of Energy of Sciences of
the USA, 37: 16054-16059 (doi.org/10.1073/pnas.1001509107).

Bastos, F.C. 2011. Analysis of the policy of banning incandescent lamps in the Brazilian market.
Master's thesis in energy planning - Federal University of Rio de Janeiro
(http://www.ppe.ufrj.br/index.php/pt/publicacoes/dissertacoes/2011/955-analise-da-
politica-de-banimento-de-lampadas -incandescent-of-the-Brazilian-market)

Bedir, M., Hasselaar, E & Itard, L. 2013. Determinants of electricity consumption in Dutch
dwellings. Energy and buildings, 58: 194-207 (doi.org/10.1016/j.enbuild.2012.10.016).

CNCS, Mekelle University 208 ISSN: 2220-184X


http://www.eceee.org/library/
https://doi.org/10.1073/pnas.1001509107
https://doi.org/10.1016/j.enbuild.2012.10.016

Nelson. M.A. Chapala (MEJS) Volume 12(2):197-211, 2020

Bertoldi, P & Rezessy, S. 2006. Tradable Certificates for Energy Savings (White Certificates) -
Theory and Practice. Official Publications of the European Communities - Institute for
Environment and Sustainability (https://ec.europa.eu/jrc/en/publication/eur-scientific-and-
technical-research-reports/tradable-certificates-energy-savings-white-certificates-theory-
and-practice).

Brounen, D., Kok. N & Quigley, J.M. 2012. Residential energy use and conservation: Economics
and demographics. European Econimic Review, 56: 931-945
(doi.org/10.1016/j.euroecorev.2012.02.007).

Brown, M.A. 2001. Market failures and barriers as a basis for clean energy policies. Energy Policy,
29: 1197-1207 (https://doi.org/10.1016/S0301-4215(01)00067-2)

Dias, R. A., Mattos, C. R & Balestieri, J.A.P. 2004. Energy education: breaking up the rational
energy use Dbarriers. Energy Policy, 32:1339-1347 (https://doi.org/10.1016/S0301-
4215(03)00100-9).

Druckman, A & Jackson, T. 2008. Household energy consumption in the UK: A highly
geographically and socio-economically disaggregated model. Energy Policy, 36: 3177—
3192 (https://doi.org/10.1016/j.enpol.2008.03.021).

EDM. 2012. Demand market participation strategy. Electricity of Mozambique, annual report,
Maputo.

EDM. 2014. Electricity of Mozambique, annual report, Maputo.

EDM. 2016. Energy efficiency programs in progress. Electricity of Mozambique, annual report,
Maputo.

Fabi, V., Andersen, R.V, Corgnati, S & Olesen, B.W. 2012. Occupants *window opening behavior:
A literature review of factors influencing occupant behavior and models. Building and
Environment, 58: 188-198 (https://doi.org/10.1016/j.buildenv.2012.07.009).

GE. 2011. Economy Handbook Electric Power at School. Sdo Paulo's State Government, Secretary
of State for Energy, Energy Policy and Planning Coordination
(https://midiasstoragesec.blob.core.windows.net/001/2019/03/manual-de-economia-de-
energia-eletrica-na-escola.pdf).

Hass, R. 1997. Energy efficiency indicators in the residential sector: What do we know and what
has to be ensured? Energy Policy, 25: 789-802 (https://doi.org/10.1016/S0301-
4215(97)00069-4).

CNCS, Mekelle University 209 ISSN: 2220-184X


https://doi.org/10.1016/j.euroecorev.2012.02.007
https://doi.org/10.1016/S0301-4215(01)00067-2)
https://doi.org/10.1016/S0301-4215(03)00100-9
https://doi.org/10.1016/S0301-4215(03)00100-9
https://doi.org/10.1016/j.enpol.2008.03.021
https://www.sciencedirect.com/science/journal/03601323
https://doi.org/10.1016/j.buildenv.2012.07.009
https://midiasstoragesec.blob.core.windows.net/001/2019/03/manual-de-economia-de-energia-eletrica-na-escola.pdf
https://midiasstoragesec.blob.core.windows.net/001/2019/03/manual-de-economia-de-energia-eletrica-na-escola.pdf
https://doi.org/10.1016/S0301-4215(97)00069-4
https://doi.org/10.1016/S0301-4215(97)00069-4

Nelson. M.A. Chapala (MEJS) Volume 12(2):197-211, 2020

Hitchcock, G. 1993. An integrated framework for energy use and behavior in the domestic sector.
Energy and building, 20: 151 - 157 (https://doi.org/10.1016/0378-7788(93)90006-G).

Holtedahl, P & Joutz, F. L. 2004. Residential electricity demand in Taiwan. Energy Economics,
26: 201-224 (https://doi.org/10.1016/j.eneco.2003.11.001).

Lopes, M. A. R. 2015. Energy behaviors as promoters of energy efficiency: an integrative
modeling approach. Doctoral thesis - University of Coimbra
(https://estudogeral.uc.pt/handle/10316/29427?1ocale=pt).

Michel, J. 2007. Climate Protection Strategies using Advanced Power Meters Part I. Post — Energy
Central (https://energycentral.com/c/iu/climate-protection-strategies-using-advanced-
power-meters-part-i).

Mullaly, C. 1998. Home energy use behavior: a necessary component of successful local
government home energy conservation (LGHEC) programs. Energy Policy, 26: 1041-
1052 (https://doi.org/10.1016/S0301-4215(98)00046-9).

Mussango, J. K. 2014. Household electricity access and consumption behavior in an urban
environment: The case of Gauteng in South Africa. Energy for Sustainable Development,
23: 305-316 (https://doi.org/10.1016/j.esd.2014.06.003).

Nadel, S. 2006. Energy Efficiency Resource Standards: Experience and Recommendations.
American  Council for an Energy Efficient Economy, research report
(https://www.aceee.org/research-report/e063)

Pimentel, G., Zaltzman, C., Leonelli, P.A., Pires, C.A.P., Geller, H & Souza, R.C. 1999. Brazilian
consumer attitudes towards electricity conservation. In: National seminar on electricity
production and transmission, XV, October 17t to 22nd
(https://www.cgti.org.br/publicacoes/wp-content/uploads/2015/12/ATITUDES-DO-
CONSUMIDOR-BRASILEIRO-QUANTO-%C3%80-
CONSERVA%C3%87%C3%830-DE-ENERGIA-EL%C3% 89TRICA.pdf)

Reddy, B. S. 1994. Appliance electricity consumption in the residential sector: an economic
approach. Energy Sources, 17: 179-193 (https://doi.org/10.1080/00908319508946077).

Reis, L. B & Carvalho, E. A. 2012. Energy, natural resources and the practice of sustainable
development. Environmental Collection, 2nd edition, Editora manole Ltda, S&o Paulo.

Santini, M & Scheuer, S. 2015. Putting energy efficiency first. Reframing the European Investment

Bank’s action in times of transition and uncertainty. Reframing the European Investment

CNCS, Mekelle University 210 ISSN: 2220-184X


https://doi.org/10.1016/0378-7788(93)90006-G)
https://doi.org/10.1016/j.eneco.2003.11.001
https://doi.org/10.1016/S0301-4215(98)00046-9
https://doi.org/10.1016/j.esd.2014.06.003
https://doi.org/10.1080/00908319508946077

Nelson. M.A. Chapala (MEJS) Volume 12(2):197-211, 2020

Bank’s  action in times  of  tramsition  and  uncertainty, 1:1-27
(https://bankwatch.org/publication/putting-energy-efficiency-first-reframing-the-
european-investment-banks-action-in-times-of-transition-and-uncertainty).

Teixeira, R. C. 2008. Development of educational technology for the rational use of energy.
Doctoral thesis - Paulista State University, Guaratinguetd Faculty of Engineering
(https://repositorio.unesp.br/handle/11449/106409).

Weber, L. 1997. Some refletions on barriers to the efficient use of energy. Energy Police, 25: 833-
835 (https://doi.org/10.1016/S0301-4215(97)00084-0).

Yohanis, Y.G. 2012. Domestic energy use and householders energy behavior. Energy Policy.
41:654-665 (https://doi.org/10.1016/j.enpol.2011.11.028).

CNCS, Mekelle University 211 ISSN: 2220-184X


https://doi.org/10.1016/S0301-4215(97)00084-0
https://doi.org/10.1016/j.enpol.2011.11.028

