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ABSTRACT

Addressing household energy efficiency is among the main challenges worldwide towards sustainable development. 
The residential sector is one of the main energy users globally and one of the most difficult to address. Barranquilla is 
the fourth most developed city in Colombia and has significant electricity consumption in households. However, cu-
rrently, there are no campaigns promoting energy efficiency strategies to reduce household consumption. This study 
shows that most people in the city are aware of their electricity consumption, mainly because of the costs, which is also 
one main motivation to introduce energy efficiency strategies. A public campaign must prioritize social media and WEB 
communication channels.  Moreover, energy efficiency strategies must focus on the use of air conditioners, refrigera-
tors, and lighting systems. Moreover, since the cost of electricity and climate change are the main motivators for energy 
saving, the different measures proposed in a campaign should be associated with cost and carbon footprint savings.
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RESUMEN

Abordar la eficiencia energética de los hogares es uno de los principales retos a nivel global en la ruta hacia el de-
sarrollo sostenible. El sector residencial es uno de los principales consumidores de energía a nivel mundial y uno de 
los más difíciles de abordar. Barranquilla es la cuarta ciudad más desarrollada de Colombia y tiene un consumo de 
electricidad residencial significativo. Sin embargo, actualmente no existen campañas que promuevan estrategias de 
eficiencia energética para reducir el consumo doméstico. Este estudio muestra que la mayoría de los habitantes de 
la ciudad son conscientes de su consumo de electricidad, principalmente debido a los costos económicos, lo que es 
también una motivación importante para introducir estrategias de eficiencia energética. Una campaña pública debe 
priorizar las redes sociales y a los canales de comunicación WEB.  Además, las estrategias de eficiencia energética 
deben centrarse en el uso de aparatos de aire acondicionado, equipos de refrigeración doméstica y sistemas de ilu-
minación. Además, dado que el costo de la electricidad y el cambio climático son las principales motivaciones para el 
ahorro energético, las diferentes medidas propuestas en una campaña deben estar asociadas al ahorro económico y 
a la reducción de la huella de carbono.
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INTRODUCTION

The residential demand for electricity accounted for 26 to 
28% of the global consumption between 1990 and 2019 
(IEA, 2022), while in Colombia reduced from 42% in 2006 
to 39% in 2015 (UPME, 2022). However, different barriers, 
like misplaced incentives, lack of awareness and infor-
mation, market-related barriers, and financial barriers, 
preclude the implementation of frequently profitable HEE 
(Bianco and Sonvilla, 2021). 

Considering reference efficiency or the best available te-
chnology efficiency, the residential final energy consump-
tion (including all energy sources) can be reduced by 56 to 
70% (UPME et al., 2019). Particularly, electricity accounts 
for 31% of the energy mix in the residential sector, wood 
accounts for 46%, and natural gas for 17%. Most of this 
saving potential is related to the use of wood for cooking, 
mainly in rural areas (UPME, 2020). Overall, the saving 
potential is estimated at 145,996 to 182,321 TJ, equivalent 
to 1,643 to 2.357 million USD (UPME et al., 2019). 

In Colombia, cities are categorized into 6 strata according 
to their income. Strata 1 to 3 account for 84% of the re-
sidential electricity consumption, averaging 566 kWh per 
capita, while strata 4 to 6 account for 16 of the residential 
electricity consumption, averaging 1,577 kWh per capi-
ta (DANE, 2018; UPME, 2019). In particular, the Atlantic 
Department has the highest residential electricity con-
sumption per capita in the country (DANE, 2018; UPME, 
2019), mainly because of the extensive use of HVAC sys-
tems for air conditioning. Moreover, the cost of electricity 
in the city increased by 62.5% since 2021 (Alcaldía de 
Barranquilla, 2022). Consequently, introducing household 
energy efficiency (HEE) measures in the residential sec-
tor in Barranquilla is instrumental in achieving sustainable 
development.

Household energy efficiency (HEE) is promoted through 
different approaches, including fiscal incentives, access 
to finance, grants, subsidies, pricing tariffs, rewards, ad-
vertising, workshops, modifying social norms, behavioral 
change interventions, demonstration projects, household 
engineering modifications, energy audits, and the combi-
nation of activities (McAndrew et al., 2021). Defining which 
of these approaches is the most adequate to promote HEE 
is a cornerstone for policymakers since using new and 
more efficient technologies does not guarantee higher 
efficiency standards when household users are unaware 
of how to use them efficiently (McAndrew et al., 2021). It is 
indicated to implement segmented and targeted HEE in-
terventions to impact a broader and more diverse range of 
population groups while considering aspects like comfort, 
health, and well-being (McAndrew et al., 2021).

Public communication campaigns, which can be defined 
as “planned attempts to change specific behaviors in 
targeted audiences within specific time frames, through 
different communication activities aiming at advertising 
particular messages to produce benefits to individuals 
and society”, are one main tool to promote energy saving 
in general (Borawska et al., 2022). While different studies 
show the positive impact on energy savings resulting from 
positively modifying human behavior, there are different 
barriers precluding traditional media campaigns from 
using simple dissemination of information to achieve las-
ting behavioral changes. In general, communication cam-
paigns aiming at energy conservation targets promote 
changes in individual consumer behaviors by presenting 
more efficient behavior patterns and habits. For example, 
in Ireland, a campaign based on one leaflet attached to 
customers’ bills motivated a reduction in natural gas con-
sumption from 1.6% to 2.1% in one year (Diffney et al., 
2009). Moreover, an HEE campaign to introduce low-cost 
or no-cost measures in low-income households in house-
holds averaging around 2000 kWh per annum, found that 
letters and in-home displays were the preferred systems 
to receive consumption feedback, while environmental 
factors and money were the main motivations for energy-
saving (Vassileva and Campillo, 2014). 

An important aspect of campaigns to deal with consumer 
diversity is segmenting larger heterogeneous population 
groups into smaller more homogenous subgroups (i.e., 
groups similarly responding to commodities and marke-
ting messages) (Moss and M.Cubed, 2008). This addres-
ses the necessity to communicate and motivate action 
more effectively within an increasingly heterogeneous po-
pulation relying on a rapidly growing number of commu-
nication channels. Some characteristics of households, 
mainly for low-income families, must be considered (Moss 
and M.Cubed, 2008): 

 • • Might not own their households

 • • Use old or inadequate equipment

 • • Are poorly educated on energy uses

 • • Have little time to manage their energy use. 
This study aims at identifying and necessity and ade-
quate approaches for an HEE campaign in the city of 
Barranquilla.

MATERIALS AND METHODS

The success of communication campaigns depends lar-
gely on the message (Wymer, 2011). Pretesting the di-
fferent campaign messages requires the use of different 
methods to assess the impact of messages on the target 
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audience, identifying the more effective elements to communicate and influence positive behavioral patterns and habits 
and technology modifications depending on the campaign goals (Lee and Kotler, 2020; Nedra Kline Weinreich, 2011). 
This study uses a survey to identify the awareness level of citizens regarding HEE. Moreover, the survey looks for the 
most adequate communication channels to reach different population groups depending on their stratum and age ran-
ge and which messages are more indicated. Table 1 shows some considerations used to develop the survey.

Table 1. Indicators for assessing the effectiveness of the communication campaign (Source: Borawska et al., 2022).

Indicator Measure Tools

Awareness Share of individuals showing awareness of HEE Audience surveys 

Engagement
Share of individuals involved in debates and dialogues around HEE.
Share of individuals taking action to complement their knowledge of 
HEE

Audience surveys
Behavioral data (e.g., web-
site hits)

B e h a v i o r a l 
change Share of individuals reporting behavioral changes Audience surveys

Social norm Share of individuals with positive attitudes towards the HEE campaign Audience surveys
Observations

Wellbeing Share growth in the social outcome.
Share growth in the environmental outcome

Epidemiological data
Environmental data

Source: own elaboration

RESULTS AND DISCUSSION

Following, the results of the surveys applied are discussed. Fig. 1 shows the awareness of household electricity con-
sumption and HEE public campaigns in the city.

Fig. 1: Awareness of household electricity and HEE public campaigns.

Source: own elaboration.

Results show that 60% to 100% of people are aware, mainly in 36 to 50 years and 51 to 70 years. However, less than 
40% of people know public campaigns promoting HEE.

Figure 2, shows the level of awareness and interest in HEE campaigns.

 



107

Volume 16 | Number 2 | March - April,  2024

UNIVERSIDAD Y SOCIEDAD | Scientific magazine of the University of Cienfuegos | ISSN: 2218-3620

Fig. 2: Share of the population monitoring and controlling household electricity efficiency.

Source: Own elaboration.

Results show that in strata 4 and 5 (with the highest costs of electricity), over 70% of the population always monitors 
electricity consumption. Moreover, from 22 to 50% of the population implements HEE measures.

Figure 3 shows the main motivations considered for implementing HEE measures.

Fig. 3. Motivations to implement HEE measures.

Source: Own elaboration.

Results show that the cost of electricity is the main reason driving the implementation of HEE measures in all age ran-
ges, while climate change is significant mainly in strata 3, 4, and 5.

Results show that the cost of electricity is the main reason driving the implementation of HEE measures in all age ran-
ges, while climate change is significant mainly in strata 3, 4, and 5.

Figure 4 shows the most implemented measures on households in the city.
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Fig. 4: Most implemented HEE measures.

Source: Own elaboration.

Results show that replacing old equipment is the main HEE strategy except for people between 51 and 70 years old. 
Other HEE measures are less implemented.

Figure 5 shows the main equipment available in households.

Fig. 5. Household electro-domestic equipment.

* R – refrigerator, WM – washing machine, F – fans, EK – electric kitchen, CP – computers and printers, EO – electric 
oven

Source: Own elaboration.

Results show that 96% of the people have a TV, while 58% have HVAC systems for air conditioning. Moreover, 98% 
of the people have refrigerators, 93% have washing machines, 30% have electric kitchens, 90% have computers and 
printers, and 41% have electric ovens.

Fig. 6 shows the main information channels used by people in the city.
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Fig. 6. Information channels used.

  
* SM – social media (Facebook, Twitter, Instagram, WhatsApp), WEB – digital newspapers and blogs, R – radio

NP – newspapers 

Source: Own elaboration.

Results show that social media and the WEB are the main information channels used, predominantly among younger 
people. Other channels like the radio, the newspapers, and TV are generally less used. Older people in higher strata 
show the highest use of these systems in these cases.

Overall, between 67 and 100% of the people surveyed in different strata are interested in learning more about how to 
improve HEE.

CONCLUSIONS

This study shows the need for an HEE campaign in the residential sector in Barranquilla. The study concludes that the 
campaign must focus on social media and WEB communication channels.  Additionally, the campaign needs to focus 
on efficiency strategies for HVAC air conditioners, refrigerators, and lighting systems. Moreover, since the cost of elec-
tricity and climate change are the main motivators for energy saving, the measures proposed in a campaign should be 
associated with cost and carbon footprint savings.

BIBLIOGRAPHIC REFERENCES

Alcaldía de Barranquilla, 2022. Alcalde Pumarejo interpones demanda de nulidad contra resolución de la CREG 
que incrementó tarifas de energía [WWW Document]. Atención al Ciudad. https://www.barranquilla.gov.co/mi-
barranquilla/alcalde-pumarejo-interpone-demanda-de-nulidad-contra-resolucion-de-la-creg-que-incremento-
tarifas-de-energia

Bianco, V., Sonvilla, P. M., 2021. Supporting energy efficiency measures in the residential sector. The case of on-bill 
schemes. Energy Reports 7, 4298–4307. https://doi.org/10.1016/J.EGYR.2021.07.011

Borawska, A., Borawski, M., Łatuszyńska, M., 2022. Effectiveness of electricity‐saving communication campaigns: 
neurophysiological approach. Energies 15. https://doi.org/10.3390/en15041263

DANE, 2018. Resultados del censo nacional de población y vivienda 2018 [WWW Document]. URL https://www.dane.
gov.co/index.php/estadisticas-por-tema/demografia-y-poblacion/censo-nacional-de-poblacion-y-vivenda-2018.

Diffney, S., Lyons, S., & Valeri, L. M. (2009). Advertising to boost energy efficiency: the Power of One campaign and 
natural gas consumption (No. 280). ESRI Working Paper. https://www.econstor.eu/handle/10419/50123



110

Volume 16 | Number 2 | March - April,  2024

UNIVERSIDAD Y SOCIEDAD | Scientific magazine of the University of Cienfuegos | ISSN: 2218-3620

IEA, 2022. Electricity - Fuels & Technologies [WWW Document]. Int. Energy Agency. URL https://www.iea.org/fuels-and-
technologies/electricity.

Lee, R.N., Kotler, P., 2020. Social Marketing: Behavior Change for Social Change, 6th ed, Social Marketing: Behavior 
Change for Social Change. SAGE Publications, Ltd., California.

McAndrew, R., Mulcahy, R., Gordon, R., Russell-Bennett, R., 2021. Household energy efficiency interventions: A 
systematic literature review. Energy Policy 150, 112136. https://doi.org/10.1016/j.enpol.2021.112136

Moss, S.J., M.Cubed, 2008. Market segmentation and energy efficiency program design. Oakland. https://escholarship.
org/uc/item/78h4380g

Nedra Kline Weinreich, 2011. Hands-on social marketing: A step-by-step guide to designing change for good, 2nd ed. 
SAGE Publications Inc., California.

UPME, 2022. Energía eléctrica SIN (Sistema Interconectado Nacional) [WWW Document]. Unidad de Planeación 
Minero-Energética. URL https://www1.upme.gov.co/informacioncifras/paginas/PETROLEO.aspx 

UPME, 2020. Plan energético nacional 2020-2050. Bogotá, Colombia.
UPME, 2019. Proyección de la demanda de energía eléctrica y potencia máxima en Colombia… Bogotá, Colombia.
UPME, IREES, TEP, Corpoema, 2019. Primer balance de energía útil para Colombia y cuantificación de las perdidas 

energéticas relacionadas y la brecha de eficiencia energética: Resumen ejecutivo BEU sector residencial y 
rerciario. Bogota, Colombia.

Vassileva, I., Campillo, J., 2014. Increasing energy efficiency in low-income households through targeting awareness 
and behavioral change. Renew. Energy 67, 59–63. https://doi.org/10.1016/j.renene.2013.11.046

Wymer, W., 2011. Developing more effective social marketing strategies. J. Soc. Mark. 1, 17–31. https://doi.
org/10.1108/20426761111104400


	_heading=h.v0lwnnr01u5g
	_heading=h.u6y219wdnyml
	_Hlk153089273
	_Ref117850467
	_Ref158710471
	_Ref133780300
	_Ref117849315
	_Ref117947042
	_Hlk93652459
	_Hlk132461981

