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Street vending and waste picking in
developing countries: a long-standing
hazardous occupational activity of the
urban poor
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Uncontrolled urbanization in developing countries has led to widespread urban poverty and increased susceptibility
to environmental exposures owing to the hazardous occupational activities of the urban poor. Street vending and
waste picking are the dominant works undertaken by the urban poor, and besides the physical hazards, it also
exposes them to several pathogens and high levels of air pollutants present in the outdoor environment. The
situation has severe consequences for the health of the workers. Eliminating these occupational activities from the
urban landscape of developing countries should therefore receive urgent attention from the global health community
and governments. In this article, we provide evidence to support this policy recommendation by documenting
exposure experiences of the workers, the associated adverse health effects, whilst also outlining measures for
addressing the problem sustainably. We conclude that with the adoption of the sustainable development goals
(SDG), governments now have a commitment to address poverty and the associated occupational health hazards
experienced by the poor through their choices to help achieve the health-related SDG target (3.9) of substantially
reducing the number of deaths and illnesses from hazardous chemicals and air, water, and soil pollution and

contamination by 2030.
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Introduction
A major challenge in developing countries is uncontrolled
urbanization and the accompanying urban poverty. The
growth of cities of developing countries in both population
and geography has led to the spread of urban poverty and
inequality.? Sub-Saharan Africa (SSA) is the most rapidly
urbanizing region accompanied by increasing levels of
poverty in urban areas. In SSA, about 40% of urban resi-
dents earn less than $1/day, and approximately 70% earn
less than $2/day.!® The highest number of urban poor live
in South Asia.! Of the world’s urban residents earning less
than $1/day, close to half (46%) are found in this region.?
The urban poor face multiple challenges including lim-
ited employment opportunities, forcing many into informal
employment, which hovers around 70% in economically
developing countries.**> In SSA and South Asia, non-ag-
ricultural jobs including street vending and waste picking
make up over 80% of the informal economy.® According to
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Asiedu and Agyei-Mensah,” in developing countries, limi-
tations to formal sector employment owing to national and
global policy shifts and the increasing migration of rural
dwellers to urban areas have led to increased street vending
in urban areas. A synthesis of case studies on street vending
conducted in six African cities reported that street vending is
widespread, and the source of employment and income for
many urban dwellers.® da Silva et al. also report that unem-
ployment and poverty coupled with proliferating amounts
of solid waste, and a growing global market for recycled
materials, have created conditions for rapid expansion of the
work of collecting and selling trash in developing countries.’

The occupational activities of the urban poor expose
them to physical hazards, pathogens, and environmen-
tal pollutants. According to World Health Organization
(WHO),' hazardous working conditions and substand-
ard forms of employment result in considerable burden
of ill-health and injuries, thereby presenting substantial
costs to health systems and national economies as well as
perpetuating poverty. There is therefore the need to elim-
inate street vending and waste picking from economically
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developing countries. This article provides evidence to
support this policy recommendation by documenting
exposure experiences and associated adverse health out-
comes of the workers. The article is especially relevant
as a result of the recent adoption of the sustainable devel-
opment goals (SDGs). Long-standing hazardous occupa-
tional activities of the urban poor need the attention of the
global health community and governments of developing
countries. This paper provides sustainable suggestions for
addressing the problem.

Exposure experiences of street vendors and
associated adverse health outcomes

A systematic review summarizing the available evidence
on ambient air pollution exposures among street vendors'!
reviewed 13 studies (Table 1) and found the workers to
be exposed to high levels of several ambient (mostly traf-
fic-related) air pollutants including polycyclic aromatic
hydrocarbons (PAHs), benzene and other volatile organic
compounds, particulate matter (PM), ozone, carbon mon-
oxide, nitrogen dioxide (NO,), sulfur dioxide, and lead at
the vending site. The review reported that average benzene
exposure levels among street vendors ranged from 32 to
83.7 ug/m?. Benzene is carcinogenic to humans and there
is no safe level of exposure.'? However, the concentration
of airborne benzene associated with an excess lifetime
leukemia risk of 1/10000 is 17 pg/m’."> Average PM, .
exposure levels among street vendors were 70.94 pg/m?,
exceeding the WHO 24-h PM, . air quality guidelines
of 25 pg/m?. The review reported PAH exposure levels
among street vendors to be 103 pg/m? (10,3000 ng/m?).
Some PAHs are potent carcinogens with the most potent
being benzo[a]pyrene (BaP). There are no guidelines for
PAH, but according to WHO,'? the concentration of BaP
producing excess lifetime cancer risk of 1/10000 is 1.2
ng/m?®. The review also reported elevated urinary PAH
metabolites (1-hydroxypyrene).

Regarding associated adverse health effects, the
review!! reported that studies evaluating biomarkers of
early biologic effects observed levels of DNA adducts and
highly DNA-damaged cells among street vendors to be
significantly high. The review indicated the studies are
suggestive of possible development of diseases such as
cancer later in life among the workers. According to the
review, street vending was also associated with increased
risk of sore throat, cold, cough, eye irritation, dizziness,
hearing impairment, and musculoskeletal problems.
Adverse reproductive outcomes including infertility, mis-
carriage, low birth weight, and preterm birth have also
been reported among street vendors.!>!4

Exposure experiences of waste pickers and
associated adverse health outcomes

A systematic search of PubMed and Scopus databases
identified six studies'>2° that provide evidence of the envi-
ronmental exposures and associated common illnesses of
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waste pickers (Table 2). Four studies''® found waste pick-
ers to be exposed to several pathogens including Hepatitis
A virus, Toxoplasma gondii, Bacillus spp., Clostridium
spp., Enterobacter spp., and Escherichia coli. Two stud-
ies'*? found waste pickers to be exposed to high levels
of ambient air pollutants including PM, NO, and heavy
metals. Three studies'”!®% reported high occurrence of res-
piratory symptoms, skin allergies, asthma, and injuries
among waste pickers. Impaired lung function among waste
pickers was noted by two studies.'®!” Waste pickers also
inhale methane, hydrogen sulfide, and other noxious gases
generated from decomposing waste materials. At the same
time, waste pickers often do not wear personal protective
equipment and frequently use their bare hands and feet for
scavenging. This habit exacerbates their exposure experi-
ences. In one study,?® more than half (56%) of the waste
pickers reported never wearing gloves during their work.

E-waste recycling is also increasingly becoming an
important source of livelihood for the urban poor in devel-
oping countries, notably West Africa. This is as a result
of the continual importation of discarded electronic and
electrical appliances in Europe and North America into
these countries. E-waste recyclers are exposed to high
levels of dust and fumes containing heavy metals and
organic pollutants generated through the application of
rudimentary techniques such as manual dismantling of
appliances and open burning of circuit boards and cables
to recover precious metals and other valuables. Studies
in Ghana?' and India* found significantly high levels of
antimony, cadmium, copper, silver, lead, iron, and bismuth
in urine and hair samples of e-waste recyclers. Another
study conducted in Ghana? reported significantly high lev-
els of urinary 1-hydroxypyrene (1-OHP) among e-waste
recyclers. This study further observed high occurrence of
allergies and respiratory illnesses, skin infections, injuries,
and several other illnesses among e-waste recyclers.

Way forward

The urban poor of developing countries are often migrants
and hence curtailing migration of rural dwellers to urban
areas is the surest way of addressing urban poverty and
its associated public health concerns. This requires that
employment opportunities are created in rural areas through
industrial and agricultural development. Significant finan-
cial commitment is needed for such transformation of rural
areas and can be achieved through the creation of an ena-
bling environment by both central and local governments
to attract local investors. This can include provision of
tax incentives and facilitating access to land and property.
Foreign investors could also be attracted, an option often
considered by governments in economically developing
countries as part of their developmental agenda. This con-
sideration, however, runs the risk of disempowering local
communities and further perpetuating poverty, inequality,
and migration. One reason is the disregard for provision
of healthy working conditions and payment of fair wages
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and salaries by foreign investors. Monopolistic tendencies
of foreign investors are another reason. Governments must
therefore ensure that foreign investors abide by the coun-
try’s business and labor laws, and also guard against the
temptation to favor them over local investors.

In rural areas of many developing countries, farming
is often the only means of livelihood of the indigenes.
However, farming is increasingly becoming an unattrac-
tive venture for many rural dwellers owing to issues with
transport and poor roads in rural areas, a situation that
frustrates attempts to haul farm produce to market centers.
Large quantities of farm produce spoil as a result, at a large
cost to farmers. The non-availability of a ready market also
compels farmers to sell their produce at unreasonably low
prices to cut post-harvest losses and very often they are
unable to offset production cost. Building agro-processing
industries in rural areas will help develop immediate and
fair markets for farmers and possibly serve as a motivation
for farming.

The numerous non-governmental and community-
based organizations operating in rural areas also have a
major role to play through sensitization of rural dwellers
about the socioeconomic and health implications of migra-
tion to urban areas. These organizations should run voca-
tional training programs to equip rural dwellers with ideas
and skills for undertaking productive ventures locally.
Governments and their development partners should make
funds available to these organizations to undertake such
activities in rural areas. Governments should also con-
sider empowering these organizations to serve as fair trade
cooperatives in rural areas to help facilitate farmers access
to market and also advocate better trading conditions and
fair prices on their behalf.

The urban poor are mostly uneducated or have low
educational attainment. Education is widely viewed as a
powerful tool for poverty alleviation as it provides indi-
viduals with the requisite knowledge and skills to improve
their livelihoods. Governments of developing countries
should therefore expand access to and improve quality
of education at the basic level. This should help address
widespread educational inequalities in these countries and
reduce poverty levels. Through education, rural dwellers
are likely to acquire basic entrepreneurial skills to set up
micro-enterprises to improve their livelihoods. Those still
content on migrating to urban centers can also have some
form of employable skills to seek decent employment.

Rural banks and microfinance schemes are plentiful in
developing countries with the mandate to reduce poverty
through granting of small loans to credible individuals to
set up business ventures or expand existing operations.
However, the overly rigid demands of these financial insti-
tutions for landed properties predominantly as collateral
have resulted in these institutions making very little impact
in alleviating poverty and curbing rural-urban migra-
tion. Going forward, these financial institutions should
investigate alternative means of securing their small loan
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schemes to reach out to individuals most desiring their ser-
vices. For instance, a farmer or prospective farmer seeking
for a loan could use the farm produce as collateral with
the farm being closely monitored by the loan institution.
In conclusion, with the adoption of the SDG, govern-
ments are committed to addressing poverty and the associ-
ated occupational health hazards experienced by the poor
through their choices to help achieve the health-related
SDG target (3.9) of substantially reducing the number of
deaths and illnesses from hazardous chemicals and air,
water, and soil pollution and contamination by 2030.

ORCID

Adeladza Kofi Amegah
5868-6402
Jouni J.K. Jaakkola
4168-4683

http://orcid.org/0000-0001-

http://orcid.org/0000-0003-

References

1 Baker JL. Urban poverty: a global overview. Washington (DC): World
Bank; 2008. Urban Papers.

2 Baker, J., Schuler, N. Analyzing urban poverty. A summary of methods
and approaches. Policy Research Paper No. 3399. Washington (DC):
World Bank; 2004.

3 Ravallion M, Chen S, Sangraula P. New evidence on the urbanization
of global poverty. Policy Research Paper No. 4199. Washington (DC):
World Bank; 2007.

4 Rosenstock L, Cullen M, Fingerhut M. Occupational health. In:
Jamison DT, Breman JG, Measham AR, Alleyne G, Claeson M, Evans
DB, Jha P, Mills A, Musgrove P, editors. Disease control priorities
in developing countries. 2nd ed. Washington (DC): World Bank;
2006;1127-45.

5 International Labour Organization. Decent work and the informal
economy. Report VI of the International Labour Conference, 90th
Session; Geneva: ILO; 2002. Available from: http://www.ilo.org/
public/english/employment/infeco/ilc2002.htm

6 Organisation for Economic Co-operation and Development. Is
informal normal? Towards more and better jobs in developing
countries. Paris: OECD; 2009.

7 Asiedu AB, Agyei-Mensah S. Traders on the run: activities of street
vendors in the Accra Metropolitan Area, Ghana. Norwegian J Geogr.
2008;62(3):191-202.

8 Mitullah WV. Street vending in African cities: a synthesis of empirical
findings from Kenya, Cote D’Ivoire, Ghana, Zimbabwe, Uganda and
South Africa. Background paper for the 2005 World Development
Report. Nairobi, Kenya: Institute for Development Studies, University
of Nairobi; 2003. Available from: http://siteresources.worldbank.org/
INTWDRS/Resources/477365-1327693758977/BP_Streetvending_
African_Cities.pdf

9 da Silva MC, Fassa AG, Siqueira CE, Kriebel D. World at work:
Brazilian ragpickers. Occup Environ Med. 2005;62(10):736-40.

10 WHO. Connecting health and labour: What role for occupational
health in primary health care. Executive summary of the WHO Global
Conference; 2011 Nov 29-Dec 1; The Hague, The Netherlands.
Geneva, Switzerland: WHO; 2012.

11 Amegah AK. Household fuel and garbage combustion, street vending
activities and adverse pregnancy outcomes. Evidence from Urban
Ghana. [Doctoral dissertation]. Acta Universitatis Ouluensis Series
D, Medica; 2014;1261. Available from: http://jultika.oulu.fi/Record/
isbn978-952-62-0579-3

12 WHO. Air quality guidelines for Europe. 2nd ed. Copenhagen: WHO;
2000.

13 Pick WM, Ross MH, Dada Y. The reproductive and occupational
health of women street vendors in Johannesburg, South Africa. Soc
Sci Med. 2002;54:193-204.

14 Amegah AK, Jaakkola JJK. Work as a street vendor, associated traffic-
related air pollution exposures and risk of adverse pregnancy outcomes
in Accra. Ghana. Int J Hyg Environ Health. 2014;217:354-62.

15 Soares Hde O, Lopes CL, Freitas NR, Silva AM, Moura LR, Martins
RM. High prevalence of hepatitis A antibodies among recyclable

voL. 22 NO. 3

191


http://orcid.org
http://orcid.org/0000-0001-5868-6402
http://orcid.org/0000-0001-5868-6402
http://orcid.org
http://orcid.org/0000-0003-4168-4683
http://orcid.org/0000-0003-4168-4683
http://www.ilo.org/public/english/employment/infeco/ilc2002.htm
http://www.ilo.org/public/english/employment/infeco/ilc2002.htm
http://siteresources.worldbank.org/INTWDRS/Resources/477365-1327693758977/BP_Streetvending_African_Cities.pdf
http://siteresources.worldbank.org/INTWDRS/Resources/477365-1327693758977/BP_Streetvending_African_Cities.pdf
http://siteresources.worldbank.org/INTWDRS/Resources/477365-1327693758977/BP_Streetvending_African_Cities.pdf
http://jultika.oulu.fi/Record/isbn978-952-62-0579-3
http://jultika.oulu.fi/Record/isbn978-952-62-0579-3

Amegah and Jaakkola Street vending and waste picking in developing countries

192

waste pickers, Central Brazil. Rev Inst Med Trop Sao Paulo.
2013;55(6):433-4.

16 Alvarado-Esquivel C, Liesenfeld O, Marquez-Conde JA, Cisneros-
Camacho A, Estrada-Martinez S, Martinez-Garcia SA, et al.
Seroepidemiology of infection with Toxoplasma gondii in waste
pickers and waste workers in Durango, Mexico. Zoonoses Public
Hilth. 2008;55:306—12.

17 Chandramohan A, Ravichandran C, Sivasankar V. Solid waste, its
health impairments and role of rag pickers in Tiruchirappalli city,
Tamil Nadu, Southern India. Waste Manag Res. 2010;28:951-8.

18 Ray MR, Mukherjee G, Roychowdhury S, Lahiri T. Respiratory and
general health impairments of ragpickers in India: a study in Delhi.
Int Arch Occup Environ Health. 2004;77:595-8.

19 Hernandez Romero DA, Oudin A, Stromberg U, Karlsson JE,
Welinder H, Sequeira G, et al. Respiratory symptoms among waste-
picking child laborers: a cross-sectional study. Int J Occup Environ
Health. 2010;16:124-35.

20 Cunningham RN, Simpson CD, Keifer MC. Hazards faced by informal
recyclers in the squatter communities of Asuncion, Paraguay. Int
J Occup Environ Health. 2012;18(3):181-7.

21 Asante KA, Agusa T, Biney CA, Agyekum WA, Bello M, Otsuka M,
et al. Multi-trace element levels and arsenic speciation in urine of
e-waste recycling workers from Agbogbloshie, Accra in Ghana. Sci
Total Environ. 2012;424:63-73.

22 Ha NN, Agusa T, Ramu K, Tu NP, Murata S, Bulbule KA, et al.
Contamination by trace elements at e-waste recycling sites in
Bangalore, India. Chemosphere. 2009;76:9—15.

23 Feldt T, Fobil JN, Wittsiepe J, Wilhelm M, Till H, Zoufaly A, et al.
High levels of PAH-metabolites in urine of e-waste recycling workers
from Agbogbloshie, Ghana. Sci Total Environ. 2014;466-467:369-76.

24 Han X, Aguilar-Villalobos M, Allen J, Carlton CS, Robinson R,
Bayer C, et al. Traffic-related occupational exposures to PM2.5, CO,
and VOCs in Tryjillo, Peru. Int J Occup Environ Health.
2005;11(3):276-88.

25 Tovalin-Ahumada H, Whitehead L. Personal exposures to volatile
organic compounds among outdoor and indoor workers in two
Mexican cities. Sci Total Environ. 2007;376:60-71.

International Journal of Occupational and Environmental Health 2016

26 Tovalin H, Valverde M, Morandi MT, Blanco S, Whitehead L, Rojas
E. DNA damage in outdoor workers occupationally exposed to
environmental air pollutants. Occup Environ Med. 2006;63:230-6.

27 Ruchirawat M, Navasumrit P, Settachan D, Tuntaviroon J,
Buthbumrung N, Sharma S. Measurement of genotoxic air pollutant
exposures in street vendors and school children in and near Bangkok.
Toxicol Appl Pharmacol. 2005;206:207—14.

28 Naeher LP, Aguilar-Villalobos M, Miller T. Blood lead survey of
children, pregnant women, professional drivers, street workers, and
office workers in Trujillo, Peru. Arch Environ Health. 2004;59(7):359—
62.

29 Meneses F, Romieu I, Ramirez M, Colome S, Fung K, Ashley D,
et al. A survey of personal exposures to benzene in Mexico City. Arch
Environ Health. 1999;54(5):359-63.

30 Romieu I, Ramirez M, Meneses F, Ashley D, Lemire S, Colome S,
et al. Environmental exposure to volatile organic compounds among
workers in Mexico City as assessed by personal monitors and blood
concentrations. Environ Health Perspect. 1999;107:511-5.

31 Navasumrit P, Chanvaivit S, Intarasunanont P, Arayasiri M,
Lauhareungpanya N, Parnlob V, et al. Environmental and occupational
exposure to benzene in Thailand. Chem Biol Interact. 2005;153—
154:75-83.

32 Arewgoda CM, Perera MS. Blood lead levels in a population exposed
to vehicle emissions. J Natn Sci Coun Sri Lanka. 1996;24(2):121-6.

33 Kongtip P, Thongsuk W, yoosook W, Chantanakul S. Health effects
of metropolitan traffic-related air pollutants on street vendors. Atmos
Environ. 2006;40:7138-45.

34 Fernandez-Bremauntz AA, Ashmore MR, Merritt JQ. A survey of
street sellers’ exposure to carbon monoxide in Mexico City. J Expo
Anal Environ Epidemiol. 1993;3(Suppl 1):23-35.

35 Lan TT, Liem NQ, Binh NT. Personal exposure to benzene of selected
population groups and impact of commuting modes in Ho Chi Minh,
Vietnam. Environ Pollut. 2013;175:56-63.

36 Ayi-Fanou L, Avogbe PH, Fayomi B, Keith G, Hountondji C, Creppy
EE, et al. DNA-adducts in subjects exposed to urban air pollution by
benzene and polycyclic aromatic hydrocarbons (PAHs) in Cotonou,
Benin. Benin Environ Toxicol. 2011;26(1):93—-102.

voL. 22 NO. 3



	Introduction
	Exposure experiences of street vendors and associated adverse health outcomes
	Exposure experiences of waste pickers and associated adverse health outcomes
	Way forward
	References



