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Abstract:
In light of the recent Pacto del Aire, this brief aims to highlight 
the increasing severity and awareness of environmental and 
social costs of air pollution. I look to outline how quantification 
of costs beyond mortality, and new morbidity impacts 
connected to urban competitiveness and productivity, should 
be explored in the Greater Metropolitan of the Aburra Valley. 
Greater action towards economic analysis can demonstrate 
how beneficial and cost-effective the commitments of the 
Pacto del Aire truly are, and help branches of government and 
partner organizations justify allocation of funds for policies to 
help its citizens. Cost-benefit analysis (CBA), if implemented 
with localized efforts and studies for life satisfaction, health 
impacts, and productivity, can act as a foundation for further 
research, and provide valuable insight for future intervention 
decisions.

Context:
Air pollution is “The World’s Largest single environmental 
health risk” according to the World Health Organization. A 
major risk factor in cancer, heart disease, and stroke leading to 
death and disabilities, it takes the form of ambient outdoor air 
pollution, and household air pollution. In addition to the 
health burden on citizens, mortality and morbidity stemming 
from air pollution have extremely high economic costs to 
society, in the form of market and non-market costs. These 
costs can be calculated through Willingness-To-Pay (WTP) and 
income based approaches, which are standard methods used 
for economic and financial analysis respectively. (Roy, 2017) 
Analysis can be improved through standardized methodology 
and evidence, which can be translated to a global scale and 
applied to developed and developing countries. With the 
World Bank’s last Cost-benefit analysis on air pollution in 
Colombia in 2014, the Aburra Valley Region, as a locale rapid 
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development, and ongoing commitment to sustainability and 
clean air, should look to conduct further local studies, and 
update its research into the market and non-market impacts of 
air pollution. (Golub, 2014) Localized studies on morbidity, as 
well as Willingness to Pay can help provide ways to better 
reflect costs of air pollution. Databases created by a non-OECD 
are more scalable to the majority of the world. As a smart city 
that is already considered one of the rising stars in south 
American economies, this seems like a golden moment for 
Medellin and Aburra Valley to carve a path in how air pollution 
policy is viewed, acted on, and can contribute to foreign 
investment and the general health of the economy and its 
peoples. This is an opportunity for Medellin and the city council 
to guide the way in terms of innovative air pollution policy 
reforms. 

The topographic characteristics of the Aburra Valley, its lack of 
ventilation, and low troposphere, lead to accumulation of 
pollutants in the atmosphere at high concentrations, especially 
in its two smog seasons. (BreatheLife, 2018; Alcaldia de 
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Medellín, 2018) Combined with the dense population of the 
region, and high level of fixed and mobile sources of PM2.5, air 
pollution is a recurring problem, and a salient one, which 
constantly features as an issue for various branches of 
government. (Roldan, 2018; Pasado, 2018) Despite the 
long-standing nature of this issue, new understandings of its 
impacts continue to grow. 

Key Impacts to Consider: 

Mortality, Morbidity:
The Global Burden of Disease (GBD), assisted by the WHO and 
World Bank, assesses health impacts of ambient air pollution 
from PM2.5 and ozone. Recent methodological improvements 
for measurement have actually shown that estimated annual 
mortality has actually increased worldwide (by about 1 million 
deaths) as a result of better understanding of impacts. (Ostro, 
2018) 

Due to the lack of local statistics and difficulty of translating 
these costs across countries and region, standard cost benefit 
analysis by the World Bank and OECD often omits morbidity 
effects, instead adding a small percentage to mortality costs to 
account for the burden., (OECD, 2014; Bachmann & van Der 
Kamp, 2017) (See Appendix 1, Section 2.4) work beginning in 
2016 to try and incorporate new morbidity health endpoints is 
occurring in the OECD, India, and China, due to growing 
awareness of the severe impacts, and the new implications still 
being discovered. (Hunt, 2016). True incorporation of these 
morbidity costs could drastically change how and to what 
extent policy is implemented. (Wei, 2016) Achievement of this 
is heavily dependent on local studies, therefore by contributing 
to data and analysis of morbidity in economic valuation, the 
AMVA can help change how air pollution policy is approached 
for its citizens, and the world as a result.

Urban Competitiveness, Productivity, and the Opportunity for 
Monetization: 

As stated, morbidity-wise, new findings are continuing to be 
discovered. This is exemplified in recent publications 

demonstrating chronic exposure to air pollution particles 
increasing the risk of both obesity and metabolic syndrome. 
(Wei, 2016). Furthermore, air pollution may be negatively 
affecting the cognitive performance of citizens as they become 
older. These declines in cognitive performance have immense 
ramifications for projected health and economic costs. (Zhang, 
2018). 

Aligned with alarming findings such as this, there is a growing 
body of research on air pollution exposure’s links to other 
non-fatal impacts, as well as society, and even foreign direct 
investment. This includes attempts at quantifying monetary 
costs of pollution based on how it affects urban 
competitiveness, which can be measured by economic growth, 
job growth, and productivity growth. (World Bank, 2015; 
Gueorguieva, 2017). 
There is an emerging literature on the effects of non-fatal 
impacts of air pollution on labor productivity and human 
capital, showing the serious potential for monetization of these 
large costs for regulation purposes. (Zivin, 2018). This is 
especially relevant in light of research demonstrating how daily 
air pollution is linked to lower high-skill job productivity, an 
outcome which would be highly detrimental in a service based 
economy such as Medellin.  (Chang, 2016; Gueorguieva, 2017). 
Negative impacts on productivity and hours worked are 
additionally being found in both agricultural sectors, as well as 
manufacturing sectors across the world. (Hanna, 2015; Zivin, 
2018).

With regards to human capital, (the intangible knowledge, skills 
and ability of an individual), that directly affect a person’s role in 
the labor market, there are even more findings on how 
exposure to air pollution in utero, and during childhood 
development has serious impacts on cognitive abilities and test 
scores later in life. (Sanders, 2012, Bharadwaj, 2017). These 
cognitive impairments again project lower labour force 
participation in the future. (Isen, 2017; Zivin, 2018). 

By focusing on incorporating not only high-visibility health 
endpoints, but these aforementioned non-fatal impacts into 
cost-benefit analysis, the overwhelming potential benefits 
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derived from air pollution mitigation policy can be made much 
clearer. (Zivin, 2018).

Localized research on said impacts, and the use of surveillance 
systems at local and national scales to obtain labour 
productivity data from industries could create strong incentive 
for action.  Even in industries where information on 
productivity is not standardized, usage of work absence and 
worker hour information can be linked with environmental 
impacts to elicit further morbidity outcomes. (Zivin, 2018). 

As a city which prides itself as an international innovative hub, 
ensuring it maintains an environment which can help promote 
local economic growth, foreign investment and innovation is 
vital. 
This means taking air pollution into account. Renewed research 
and quantification of the mounting effects of air pollution on 
productivity, urban competitiveness, and to a further extent life 
satisfaction, can justify regulatory policy and funds to greater 
mitigate this environmental issue.

Sources of Air Pollution:

Air pollution does not have boundaries, and therefore 
monitoring of its sources is vital, especially in agriculture, and 
transport, two sectors crucial in the basis of economic costs of 
health impacts of air pollution. While AMVA and SIATA is very 
well equipped to monitor pollutants, with its 25 monitoring 
stations, new research is showing the amplifying effects of 
ammonia on PM2.5 concentrations, a variable which could be 
key in truly limiting deadly pollution. (Comba, 2017) This often 
overlooked and hard to trace pollutant is most common in 
agricultural activity, in especially high levels in poultry 
production in Antioquia, as well as in cars. (Osorio, 2017) 
Attention and research on ammonia’s effects on PM2.5, and its 
presence in agricultural as well as mobile fuel sources, is crucial 
to determine the degree of incorporation of this source into 
calculations for cost benefit analysis, and in commitments and 
awareness within the Pacto del Aire. (Wu, 2016) 

Development of updated Cost Benefit Analysis, both 
income-based and welfare-based.

Emphasis and incorporation of productivity data, 
epidemiological and environmental valuation studies, and 
WTP surveys. This should be done in order to more 
accurately value how people and the environment are 
affected by air quality at the local scale. (Isaza, 2014)

Renew research and valuation of effects of air pollution 
a. On urban competitiveness and levels of foreign direct 
investment
b. In relation to monitoring of sources of ammonia, and 
how they can interact with PM2.5

Finally, promote awareness of the costs of air pollution in 
AMVA, and collaborate with similar fast-growing cities and 
regions with success in air pollution mitigation to exchange 
valuation knowledge, such as Santiago, Chile.

1.

2.

3.

4.

Conclusion
This brief aims to point to the importance and benefits of 
implementing an updated cost benefit analysis, as well as key 
areas of research focus on air pollution in the Aburra Valley. 
These economic tools, complemented with localized 
epidemiological studies and WTP surveys can act as a crucial 
medium of communication of environmental and urban costs 
to the public. In doing so, this helps justify and quantify the 
value and importance of the Pacto del Aire and its current 
interventions, such as the Picacho Metro Cable, and new fuel 
requirements. Updating measurement on air pollution can only 
help to unify members and citizens in their commitments 
towards the Pacto del Aire. As a world-renowned smart city, 
with an ethos of sustainability, public participation and data 
accessibility, an updated cost benefit analysis is a necessary 
component of an air pollution mitigation pact for an informed 
and engaged citizenship in the city of Medellin and the 
surrounding Valley.

Recommendations towards these aims include: 
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