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COLOMBIA 
TECHNOLOGY AND THE ENVIRONMENT: LESSONS LEARNED  
DURING COVID-19

Colnodo
Julián Casasbuenas G. and Plácido Silva D. with the 
collaboration of Olga Paz M.
https://www.colnodo.apc.org

 

Introduction 
The COVID-19 pandemic has accelerated the pro-
cess of digital transformation and has forced many 
people to do remote work and online education in 
order to comply with the lockdown measures taken 
by the Colombian government to curb the expan-
sion of the pandemic. This has caused a significant 
increase of internet use, especially in urban areas, 
and it has also forced families to acquire more than 
one device to connect to lessons or work meetings. 

Extensive use of the internet has also increased 
power consumption significantly. In this regard, this 
report seeks to determine the environmental impact 
of the increase in power consumption, especially in 
large urban areas, and the environmental benefits 
of the reduction in the use of petrol vehicles.

This report also addresses the issue of the 
disposal of electronic waste, which undoubtedly  
constitutes an environmental problem due to 
the massive use of these devices, and which in  
future years may generate great negative effects 
on the environment.

Finally, conclusions and actions to be followed 
from the analysis of the information collected in the 
report are proposed. 

Context
In Colombia, 76% of the population lives in the 
municipal capitals, making it an eminently urban 
country where the inhabitants of the four largest 
cities, Bogotá, Medellín, Cali and Barranquilla, rep-
resent 25% of the total population.1 

The pandemic has forced the population to 
be in lockdown; while many employees perform 
their duties through telecommuting, children 
and young people are receiving lessons remotely 
using different platforms offered by schools and 

1 National Administrative Department of Statistics. (2018). National 
Population and Housing Census 2018 – Colombia. https://www.
dane.gov.co/files/censo2018/infografias/info-CNPC-2018total-nal-
colombia.pdf 

universities. Families who previously shared only 
one computer have purchased or rented a com-
puter or tablet for each family member in order to 
comply with their work and educational responsi-
bilities. This has led to an increase in internet use, 
especially in urban areas. 

However, using the internet from an electronic 
device at home is a privilege that is not available 
to the majority of the population. In rural areas,  
internet connections are often scarce and with 
limited bandwidth which does not allow access to 
content such as video conferencing, restricting par-
ticipation and full access to resources required for 
virtual education, remote work and other options  
such as telemedicine. This gap shows the digital  
divide between urban and rural areas and contri- 
butes to worsening other socioeconomic gaps and  
significant inequalities present before the pandemic. 

Multiple newspaper articles published in the 
media during the pandemic show how different initi-
atives and businesses have been reinvented in order 
to be able to survive economically. In this sense, 
technology has played a fundamental role for the 
marketing, supply and delivery of products and ser-
vices, while observing the rules of social distancing. 
Likewise, people who used to refuse to use new tech-
nologies must now use them in their daily tasks and 
work. For instance, teachers who were previously re-
sistant to incorporating technological innovations in 
the classroom have been forced to do so as the only 
alternative to connect with their students. 

Impact of the use of technology  
on the environment 
To confront the COVID-19 pandemic, Colombia ini-
tiated a mandatory lockdown on 24 March 2020. 
At the time of writing this article, this had been ex-
tended until 1 September 2020. At the beginning 
of the pandemic many Colombians began to work 
from home. This situation raised the question about 
the impact on the environment due to the increased 
household electricity and internet consumption. In 
order to evaluate this impact, we investigated mul-
tiple sources to determine the energy consumption 
of the internet, especially by the traffic generated 
by the network. Unfortunately, it was not possible to 
find an exact value to determine this consumption 

https://www.dane.gov.co/files/censo2018/infografias/info-CNPC-2018total-nal-colombia.pdf
https://www.dane.gov.co/files/censo2018/infografias/info-CNPC-2018total-nal-colombia.pdf
https://www.dane.gov.co/files/censo2018/infografias/info-CNPC-2018total-nal-colombia.pdf
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during the months of mandatory isolation. Howe-
ver, sources2 agree that an estimated 5% of energy 
consumption in 2012 was due to information and 
communications technologies (ICTs).

The generation of electric power in Colombia 
for the period January-August 2019 was 46,300 GW 
(gigawatts). If this value is extrapolated for the total 
consumption in 2019, the approximate power gener-
ation was 69,450 GW. This is an average of 5,787.5 
GW per month. Of the total value of gigawatts con-
sumed, 3,472 GW would correspond to the ICT sector 
with an average per month usage of 289.33 GW.

To determine the increase in energy consump-
tion due to greater internet use in the country, data 
from Colombia’s local traffic exchange point (NAP) 
was consulted.3 Although it does not represent the 
total internet traffic in the country – it is the only local 
exchange point in Colombia – it provides an approxi-
mation of the increase in traffic during the pandemic.

For the period January-February 2020 (be-
fore COVID-19), internet traffic through NAP was 
45,000,000 gigabytes/month, increasing 51.85% 
on average between the months of March-April-
May. This indicator can then be used to estimate the 
increase in energy consumption due to the coun-
try’s internet traffic.

If the average energy consumption per month 
of 289.33 GW is taken, this would mean that the 
increase in energy consumption in the ICT sector 
amounted to 439,34 GW (289.33 x 1.5185); that is, 
an increase of approximately 150 GW per month 
from March 2020 onwards. 

Considering the CO2 generation data of 0.649 
kg CO2/kW (kilowatt), it would give an increase in 
CO2 emissions of 150,000,000 kW = 97,350,000 kg 
CO2 or 97,350 tonnes of CO2 per month. However, in  
reality this value is lower for Colombia as the country 
generates 79.43% of its energy from hydroelectric 
sources,4 reducing emissions to an approximate 
value of 20,024 tons of CO2. In theory, hydropower 
is greener than power generated from fossil fuels 
such as coal and natural gas sources.

2 Hinton, K., Baliga, J., Feng, M., Ayre, R., & Tucker, R. S. (2011). 
Power Consumption and Energy Efficiency in the Internet. IEEE 
Network, March/April. https://people.eng.unimelb.edu.au/
rtucker/publications/files/power-consumption-energy-efficiency.
pdf; Morley, J., Widdicks, K., & Hazas, M. (2018). Digitalisation, 
energy and data demand: The impact of Internet traffic on overall 
and peak electricity consumption. Energy Research & Social 
Science, 38, 128-137. https://doi.org/10.1016/j.erss.2018.01.018 

3 https://www.nap.co/herramientas
4 Superintendencia de Servicios Públicos Domiciliarios. (2019). 

Semi-annual Monitoring Report of Wholesale Electricity and 
Gas Markets. https://www.superservicios.gov.co/sites/default/
archivos/Publicaciones/Boletines/2019/Oct/informe_semestral_
ummeg_consolidado_27102019.pdf 

Although Colombia relies heavily on hydro- 
electric energy, which is considered a clean energy, 
there are factors associated with this type of energy  
generation that can produce negative impacts on 
the environment. In 2019, an ecological disaster  
occurred in the Cauca River – Colombia’s second 
largest in length and coverage – where the Ituango  
hydroelectric plant is under construction. On 5 
February 2019, due to structural failures, the only 
open gate of the Hidroituango dam was closed. 
This prevented the natural flow of the Cauca River, 
causing the instability of the terrain and affec- 
ting more than 100,000 people along the river’s 
banks. The real damage caused by this situation 
is very difficult to quantify since the river dried up 
for several days, causing serious damage to the 
population as well as the death of natural fauna 
dependent on the river.

One very notorious impact of the pandemic in 
large cities such as Bogotá – which according to 
the latest population census of 2018 has 7,181,469 
inhabitants5 – is the reduction in traffic of private  
vehicles due to the fact that the majority of car  
owners are working from home.

The reduction in the use of private vehicles 
has also represented a decrease in gas consump-
tion, which dropped 65% since mid-March when 
the first lockdown measures were taken. For April 
the fuel consumption averaged 2.1 million gallons 
per day.6 

If we take April 2020 as the starting point 
when gas consumption was 2.1 million gallons 
per day, or 63 million gallons per month, when 
compared with June’s consumption with 129  
million gallons, there was an estimated reduc-
tion of 66 million gallons. From this value the CO2 
emission reduction can be determined taking into 
account that gas engines generate 8.7 kg of CO2 
per gallon burned.7

Thus the reduction of CO2 emissions through 
the reduction of gas consumption is estimated at 
8.7 Kg CO2/g x 66,000,000 g/month = 574,563,000 
Kg CO2/month or 574,563 tonnes CO2/month.

Although ICTs represent an increase of 20,024 
tonnes of CO2 per month, the savings (gas only, 
excluding diesel) represented a reduction in emis-
sions of 574,563 tonnes of CO2. 

5 National Administrative Department of Statistics. (2018). Op. cit. 
6 Dinero. (2020, 23 June). Consumo de gasolina en 

junio promedió 4,3 millones de galones al día. 
Dinero. https://www.dinero.com/pais/articulo/
consumo-de-gasolina-en-colombia-en-junio-de-2020/290275 

7 Palou, N. (2008, 15 January). ¿Qué es la emisión de CO2 por 
kilómetro recorrido? (gCO2/km). Microsiervos. https://www.
microsiervos.com/archivo/ecologia/que-es-emision-co2-
kilometro-recorrido.html 

https://people.eng.unimelb.edu.au/rtucker/publications/files/power-consumption-energy-efficiency.pdf
https://people.eng.unimelb.edu.au/rtucker/publications/files/power-consumption-energy-efficiency.pdf
https://people.eng.unimelb.edu.au/rtucker/publications/files/power-consumption-energy-efficiency.pdf
https://doi.org/10.1016/j.erss.2018.01.018
https://www.nap.co/herramientas/
https://www.superservicios.gov.co/sites/default/archivos/Publicaciones/Boletines/2019/Oct/informe_semestral_ummeg_consolidado_27102019.pdf
https://www.superservicios.gov.co/sites/default/archivos/Publicaciones/Boletines/2019/Oct/informe_semestral_ummeg_consolidado_27102019.pdf
https://www.superservicios.gov.co/sites/default/archivos/Publicaciones/Boletines/2019/Oct/informe_semestral_ummeg_consolidado_27102019.pdf
https://www.dinero.com/pais/articulo/consumo-de-gasolina-en-colombia-en-junio-de-2020/290275
https://www.dinero.com/pais/articulo/consumo-de-gasolina-en-colombia-en-junio-de-2020/290275
https://www.microsiervos.com/archivo/ecologia/que-es-emision-co2-kilometro-recorrido.html
https://www.microsiervos.com/archivo/ecologia/que-es-emision-co2-kilometro-recorrido.html
https://www.microsiervos.com/archivo/ecologia/que-es-emision-co2-kilometro-recorrido.html
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Another important aspect of a reduction in 
vehicular traffic is the effect on air quality. In the 
case of Bogotá and according to the Environmental  
Observatory of Bogotá, there is a low indicator of 
27 mcgrs/m3 of particulate material less than 10  
microns µ {PM10} average monthly, which compared 
to April 2019 (34 mcgrs/m3) represents a reduc-
tion of 20%, possibly influenced by the decrease in  
vehicles in the city.8 

The survival of the ecosystem is highly  
dependent on sustainable development. While 
the reduction of CO2 emissions has a positive 

8 https://oab.ambientebogota.gov.co/indicadores/?id=511&v=l 

impact on air quality, the pandemic is also hav-
ing a devastating impact on the quality of life of 
all those workers who have lost their jobs, and 
their sources of income. Because of this their 
social welfare and that of their families is now 
at risk. 

In conclusion, large Colombian cities have 
reduced their emissions and improved their air 
quality. However, it seems that the improvement 
of air quality in cities is not reflected in the atmos-
pheric CO2 concentration at the global level, as 
shown by the Mauna Loa Station.9 

 

9 https://www.co2.earth 

FIGURE 1. 

Gas and ICT-related energy consumption and CO2 emissions during March to June 2020

FIGURE 2. 

CO2 concentration at Mauna Loa Station (ppm)

https://oab.ambientebogota.gov.co/indicadores/?id=511&v=l
https://www.co2.earth
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Electronic waste
Another aspect to consider, especially in the fu-
ture, is the increase in the use of devices for  
internet access and its impact on the environment. 
Colombia has shown a sustained increase in the 
generation of electronic waste as indicated in the 
GISWatch report for Colombia in 2010, where it 
was mentioned that the calculated value of elec-
tronic waste was 3.18 kg per inhabitant.10 By 2019, 
however, electronic waste amounted to 318,000 
tonnes, equivalent to 6.3 kg per inhabitant,11 repre-
senting an increase of 98.1% in nine years. Surely 
this value will increase even further in the coming 
years due to the effects of the pandemic.

Ensuring the reuse and subsequent proper dis-
posal of electronic waste will be a challenge for 
environmental protection in Colombia. 

Conclusion 
While there is a perception that increased energy 
consumption due to remote work during the pan-
demic has led to the higher emission of pollutants 
such as CO2, there are other effects such as the  
reduction of individual transport in private vehicles 
in large cities, which has significantly improved 
the quality of the air. This situation is expected to 
continue after the pandemic, as many companies 
have made significant investment in equipment 
and infrastructure to improve the remote work of 
their employees and have established planning and 
monitoring mechanisms to maintain telework in the 
long term. On the other hand, many workers express 
their preference for this modality, which improves 
their quality of life by avoiding trips in a city like 
Bogotá which lacks a sufficient mass transportation 
system and where it is common to spend more than 
an hour on short-distance trips. In September 2019, 
Bogotá was the second most congested city in the 
world according to Waze.12

The pandemic has shown us the lack of internet 
coverage in many localities and rural areas, further 

10 Casasbuenas G., J., & Silva, P. (2010). Colombia. In A. Finlay (Ed.), 
Global Information Society Watch 2010: ICTs and environmental 
sustainability. APC & Hivos. https://www.giswatch.org/
country-report/2010-icts-and-environmental-sustainability/
colombia  

11 Forti, V., Baldé, C. P., Kuehr, R., & Bel, G. (2020). The Global 
E-Waste Monitor 2020: Quantities, flows, and the circular economy 
potential. United Nations University (UNU)/United Nations 
Institute for Training and Research (UNITAR) – co-hosted SCYCLE 
Programme, International Telecommunication Union (ITU) & 
International Solid Waste Association (ISWA). https://www.itu.int/
en/ITU-D/Environment/Documents/Toolbox/GEM_2020_def.pdf 

12 Imperio, C. (2019, 30 October). Metro Manila again set to be 
‘worst city to drive in’ – Waze. Wheels. https://wheels.ph/
metro-manila-again-set-to-be-worst-city-to-drive-in-waze 

isolating communities that do not have the possi-
bility to move away from home to get a connection. 
It is important to extend internet coverage in these  
areas and guarantee quality access to be able to 
use all internet services.

While a reduction in CO2 emissions is estimated  
in absolute terms, it should not be ignored that 
progress can be made in reducing ICT emissions 
per person, especially if awareness is raised about 
the purchase and use of electronic devices and their  
appropriate final disposal once they reach the end 
of their service life. 

In conclusion, breaking nature’s balance caus-
es unsustainable development because there is a  
relationship of interdependence between people 
and their natural environment. An imbalance in  
the ecosystem generates a negative impact on the 
quality of life of individuals.

Action steps 
The following action steps are suggested for 
Colombia: 

• It is important to recognise the benefits of  
remote work in improving air quality. Policies 
that allow it after the pandemic should be pro-
moted in order to minimise the use of private 
vehicles. The public transport system needs to 
be strengthened and green corridors created in 
the city to promote cycling and walking.

• It is urgent to reassess the development par-
adigm because it is based on accelerated and 
infinite economic growth on a planet with finite 
natural resources. Sustainable human devel-
opment instead recognises the importance of 
meeting the needs of the population and social 
welfare without harming the environment. 

• It is a fallacy to consider hydroelectric energy 
as “harmless” clean energy. In order to achieve 
sustainable development, it is important to 
consider more environmentally friendly energy 
sources such as wind and solar energy. The use 
of solar energy must have a contingency plan for 
waste management at the end of the useful life 
of solar technology. 

• The COVID-19 pandemic took the world by sur-
prise; Colombia was no exception, and no one 
in the country knew how to respond to this 
crisis. However, the pandemic can also be an 
opportunity to reassess the basics of economic 
development based on recent experience, tak-
ing in positive aspects such as practices that 
have reduced CO2 emissions to contribute to the 
mitigation of climate change. 

https://www.giswatch.org/country-report/2010-icts-and-environmental-sustainability/colombia
https://www.giswatch.org/country-report/2010-icts-and-environmental-sustainability/colombia
https://www.giswatch.org/country-report/2010-icts-and-environmental-sustainability/colombia
https://www.itu.int/en/ITU-D/Environment/Documents/Toolbox/GEM_2020_def.pdf
https://www.itu.int/en/ITU-D/Environment/Documents/Toolbox/GEM_2020_def.pdf
https://wheels.ph/metro-manila-again-set-to-be-worst-city-to-drive-in-waze
https://wheels.ph/metro-manila-again-set-to-be-worst-city-to-drive-in-waze
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• Manufacturers must be required and com-
mitted to ensure that devices are easily 
repaired, thus avoiding the escalating rise 
of electrical and electronic waste, by chang-
ing the accelerated pace of buying, use and 
disposal. It is necessary to support and fol-
low initiatives such as the circular economy13 
and campaigns such as the European Union’s 
Right to Repair.14

13 https://economiacircular.org/EN  
14 https://repair.eu 

• All people must contribute as much as they can 
to seek sustainable development. Therefore  
it is very important to inform and educate  
citizens about the role of ICTs, how to use them 
efficiently, and how individual behaviour has  
an impact on the environment – for example, 
knowing the carbon emissions generated by 
the use of ICTs, and making an informed deci-
sion when purchasing devices, which should be 
environmentally friendly with a long service life 
and easily repaired and reused.

https://economiacircular.org/EN
https://repair.eu
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The world is facing an unprecedented climate and environmental 
emergency. Scientists have identified human activity as primarily 
responsible for the climate crisis, which together with rampant 
environmental pollution, and the unbridled activities of the extractive 
and agricultural industries, pose a direct threat to the sustainability of 
life on this planet. 

This edition of Global Information Society Watch (GISWatch) seeks to 
understand the constructive role that technology can play in confronting 
the crises. It disrupts the normative understanding of technology being 
an easy panacea to the planet’s environmental challenges and suggests 
that a nuanced and contextual use of technology is necessary for real 
sustainability to be achieved. A series of thematic reports frame different 
aspects of the relationship between digital technology and environmental 
sustainability from a human rights and social justice perspective, while 
46 country and regional reports explore the diverse frontiers where 
technology meets the needs of both the environment and communities, 
and where technology itself becomes a challenge to a sustainable future. 


