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residential spaces and residential streets [8], as shown in Fig. 3 that affects women’s

health as women spend most of their time inside the home practicing this process,

which makes them more vulnerable to serious diseases [9], in addition to the use of

young girls in this process as well, which leads to an increase in the educational drop-

out rate among girls. This confirms the importance of the efforts made by civil organi-

zations in Egypt such as the association for the Protection of the Environment (APE)

and Youth Spirit Association (YSA) to spread awareness of the importance of adopting

proper practices for sorting solid waste, as well as providing proper job opportunities

based on solid waste recycling directed at women and girls and providing medical as-

sistance to women who got infected, in addition to the inclusion of young girls in re-

cycling schools that allow them to practice recycling for a paid fee while ensuring their

continuation in the educational system.

Dumping solid waste and provide clean water

Freshwater sources are exposed to pollution from a wide range of sectors, which

threatens human health, as well as wildlife as a whole, and water pollutants include

plastic garbage as well as invisible chemicals, in addition to direct discharges of factory

waste. It ends up in lakes, rivers, streams, and underground water.

Fig. 2 Educational levels ratios in Greater Cairo and Manshiyat Nasser [the author]

Fig. 3 Women and young girls sorting garbage in Manshiyat Nasser [8]
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widely accepted guideline method on what is better for the environment, as it gives top

priority to preventing waste generation in the first place then for reuse, recycling, en-

ergy recovery, and finally for final disposal. The importance of using the concept of

hierarchy for managing solid waste (5Rs) is due to avoiding wasting an important eco-

nomic value, which is recyclable waste and reducing the rates of environmental

pollution.

Solid waste disposal and climate change measures

Greenhouse gasses such as methane emitted from solid waste are a major factor in air

pollution and climate change. Many municipal solid waste (MSW) disposal facilities in

developing countries are open dumpsites that contribute to air, water, and soil pollu-

tion, as well as greenhouse gas emissions. In 2016, 5% of global emissions were gener-

ated from solid waste [15]. This calls for the need to improve solid waste disposal in

most parts of the world, as the safe disposal and the reduction of open burning of gar-

bage are one of the most important climate change-related measures.

According to the statistics issued by the World Bank, the world generates 2.01 billion

tons of MSW annually, and at least 33% of it is not managed in an environmentally safe

manner. Without improvements in the SWM sector, emissions related to solid waste

are probably to increase to 2.6 billion tons of carbon dioxide equivalent by 2050 ad

[16]. Environmentally sound management of solid waste will help reduce the spread of

carbon dioxide and other greenhouse gasses in the atmosphere.

SWM and “conserve the oceans, seas, and marine resources”

The oceans constitute the largest ecosystem on the planet, and they produce about half

of the oxygen we breathe and act as a climate regulator, they also absorb heat from the

atmosphere and more than a quarter of the carbon dioxide that man makes, and car-

bon emissions lead to the accumulation of heat in the oceans and to changes in their

chemical composition, which increases acidification. Reducing open burning can limit

the diffusion of carbon dioxide. On the other hand, plastic waste is one of the biggest

threats to the oceans. Global production of plastic reached more than 300 million tons

in 2014. Much of this plastic has ended up in the oceans, where plastic waste accounts

for 90% of marine debris, damaging wildlife and harming marine ecosystems [17]. The

environmentally sound management of solid waste and its safe disposal, especially

plastics, can reduce damage to the oceans.

SWM impact on land ecosystems

As a result of the rapid urbanization processes and the increase in the population, the

solid waste sector is one of the important sectors with a significant impact on the

health of ecosystems with their growth rates of waste. One of the aspects of preserving

the ecosystems on the earth’s surface is the safe disposal of solid waste. and Adopting

an integrated and sustainable SWM system, which takes care of reducing the amount

of waste from the source according to a set of concepts related to such as the (3Rs),

and (5Rs), in addition to the circular economy model, which are all widely accepted ap-

proaches and principles for waste management operations. The importance of using

these concepts is due to the reduction of waste production, which supports the
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reduction of the need for land utilized for the sanitary burying of waste and using a

lower amount of land sustainably and the reduction of the impact on the pollution of

soil, water, and air.

Integrated SWM and institutional building strengthening

Given the ISWM, the institutional framework depends on delegating and distributing

responsibilities and functions between central governments and local administrations,

in addition to the partnership with the private sector, civil society organizations, and all

actors in the system. This ensures that decisions are made in a manner that is respon-

sive, inclusive, participatory, and representative at all levels. Many developing countries

have turned to the institutional framework based on the principle of decentralization

because of its potential benefits as a result of its application in the processes of inte-

grated solid waste management, such as improving economic efficiency, protecting

local interests, enhancing citizen participation, and ensuring the availability of tools and

methods to activate transparency and accountability to ensure that the costs of pro-

grams and projects are evaluated and then monitor the service delivery process.

Partnerships between different parties and sectors

The participation of multiple parties in the SWM system is one of the most important

points that the system aspires to, as the transformation from the traditional govern-

ment sector to the government as a partner by adopting multi-lateral partnerships such

as the private sector, non-governmental organizations, and the local community has be-

come inevitable and necessary for the success of the SWM system, also establishes

partnerships with other sectors such as industry and trade. All of that is a result of the

government sector in developing countries’ realization of its limited ability alone to

meet the increasing demand for SWM services. And its need to benefit from the local

and foreign experiences of the private sector, ensure the utilization of the human cap-

ital and the accumulated experiences of the informal sector, and the inclusion of the

local community in identifying the actual needs and evaluating the services provided to

it, all of that to support the improvement of the SWM system’s performance. Partner-

ships with donors also provide opportunities to support the system technically and fi-

nancially. This supports the achievement of goal 17 by making use of the experiences

gained from partnerships and their resource mobilization strategies.

Results and discussion
In view of the Egyptian case and its similarity with developing countries with regard to

the solid waste management systems, the research committed to monitoring the impact

of SWM plans and programs in developing countries on achieving SDGs through their

specific related targets, as the research limitations.

Through the previous section, it became possible to analyze the possibility of achiev-

ing the SDGs from the perspective of SWM plans and programs, as it supports the

achievement of a wide range of specific targets set within the 17 SDGs, whether directly

or indirectly, starting with the development of the natural and urban environment by

improving the quality of life for cities, maintaining the sustainability of local communi-

ties, reducing the individual negative environmental impacts of cities, and preserving
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Table 1 The contribution of SWM on SDGs achievement [the author]

SDGs [18] Specific target [18] SWM plans

Goal 1: No poverty

1-1 Eradicate extreme poverty for all
people everywhere

Incorporating the waste pickers and
improving their economic conditions has
improved poverty rates in the developing
world.

1-2 Reduce at least by half the proportion
of men, women, and children of all ages
living in poverty

Recycling and reuse of solid waste have
great potential to create jobs and
employment opportunities.

Goal 2: Zero hunger

2-1 End hunger and ensure access by all
people, in particular, the poor and people
in vulnerable situations, including infants,
to safe, nutritious, and sufficient food all
year round

Separating food waste and managing food
waste supports providing a measure of
food for the poor and vulnerable groups,
thus supporting the reduction of hungry
populations.

2-3 Double the agricultural productivity
and incomes of small-scale food producers,
in particular, women, indigenous peoples,
family farmers

Recycling of organic solid waste produces
very good organic fertilizers, increases the
chances of doubling agricultural
productivity, and enhances the success of
agricultural practices for small food
producers.

Goal 3: Good health
and well-being

3-1 Reduce the global maternal mortality
ratio

Reducing the sorting processes in the
informal system by the denomination of
pregnant and postpartum women reduces
the maternal mortality rates.

3-2 End preventable deaths of newborns
and children under 5 years of age, with all
countries

Preventing waste sorting processes in
informal solid waste communities that take
place indoors and in the streets, reducing
the risk of disease exposure for children and
infants.

3-3 End the epidemics of AIDS and combat
hepatitis, water-borne diseases, and other
communicable diseases

Follow the proper management of medical
waste disposal inside the health facilities
and use protectors for the hands to prevent
injuries, transmission of diseases, and
hepatitis during the collection and sorting
processes.

Proper handling of solid waste and disposal
methods supports a healthy, disease-free
environment.

Goal 4: Quality
education

4-1 Ensure that all girls and boys complete
free, equitable, and quality primary and
secondary education

Reducing child labor, as children are part of
the informal solid waste system, which
increases illiteracy and school dropout rates.

4-3 Ensure equal access for all women and
men to affordable and quality technical,
vocational and tertiary education

Providing technical and vocational
education related to the solid waste
management system supports school
enrollment and learning opportunities for
garbage collectors communities.4-4 Increase the number of youth and

adults who have relevant skills, including
technical and vocational skills, for
employment, decent jobs, and
entrepreneurship

Goal 5: Gender
equality

5-1 End all forms of discrimination against
all women and girls everywhere

Reducing the exploitation of women in the
informal system, as they play a major role in
the waste sorting stage, making them more
vulnerable to diseases.

5-5 Ensure women’s full and effective
participation and equal opportunities
5-6 Ensure universal access to reproductive
health and reproductive rights as agreed

Providing healthy proper job opportunities
based on solid waste recycling directed at
women and girls.

Goal 6: Clean water

6-3 Improve water quality by reducing
pollution and minimizing the release of
hazardous chemicals and materials

Reducing pollution caused by dumping
plastic and hazardous wastes into or near
waterways. Increases access to higher
quality water.
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Table 1 The contribution of SWM on SDGs achievement [the author] (Continued)

SDGs [18] Specific target [18] SWM plans

Goal 7: Affordable
and reliable energy

7-1 Ensure universal access to affordable
and reliable energy services
7-2 Increase substantially the share of
renewable energy in the global energy mix

The use of solid waste in energy production
processes supports the provision of a new
and affordable source of energy.

Goal 8: Decent
work and economic
growth

8-1 Sustain per capita economic growth in
accordance with national circumstances
8-3 Promote development-oriented policies
that support productive activities and de-
cent job creation and encourage the
formalization and growth of micro-, small-,
and medium-sized enterprises

Merging the informal SWM system into the
formal system ensures an improvement in
the informal work environment and
supports economic growth opportunities.

8-2 Achieve higher levels of economic
productivity through a focus on high value-
added and labor-intensive sectors

Recycling technology provides more
opportunities for higher levels of economic
productivity.

Goal 9: Industry and
innovation

9-2 Promote inclusive and sustainable
industrialization and significantly raise the
industry’s share of employment

Recycling material processes in SWM
promotes creating opportunities for
unlimited industries and small projects that
stimulate innovation processes in various
fields of industry

Goal 10: Reduce
inequalities

10-2 Empower and promote the social and
economic inclusion of all

The merge between the formal and
informal SWM sectors promotes social and
economic inclusion and reduces inequality
in developing countries

Goal 11: Sustainable
cities and
communities

11-1 Ensure access for all to adequate, safe,
and affordable housing and basic services
and upgrade slums

Integrated and sustainable solid waste
management raises the value of indicators
of quality of life for cities and maintains the
sustainability of local communities.

11-6 Reduce the adverse per capita
environmental impact of cities, including
municipal waste management

An integrated solid waste management
system reduces the individual negative
environmental impacts of cities.

11-7 Provide universal access to safe,
inclusive, and accessible green and public
spaces

Full landfill sites could be converted into
green spaces and public places.

Goal 12:
Responsible
consumption and
production

12-1 Implement the 10-year framework of
programs on sustainable consumption and
production
12-2 Achieve the sustainable management
and efficient use of natural resources

Adopting the green circular economy
model ensures the sustainability of
responsible consumption and production
patterns.

12-5 Substantially reduce waste generation
through prevention, reduction, recycling,
and reuse

The efficient orientation of 5Rs greatly
reduces waste production.

12-6 Encourage companies to adopt
sustainable practices

Adopting the extended producer
responsibility policy.

Goal 13: Climate
action

13-2 Integrate climate change measures
into national policies, strategies, and
planning

Safe disposal of solid waste and the
reduction of garbage open burning and its
emitting rates of pollution and greenhouse
gasses are among the most important
measures related to climate change.

Goal 14: Life below
water

14-1 Prevent and significantly reduce
marine pollution of all kinds

Reducing pollution resulting from dumping
solid waste into water bodies, especially
plastic, supports the chances of preserving
the life of marine organisms underwater.

14-3 Minimize and address the impacts of
ocean acidification

Environmentally sound management of
solid waste reduces the spread of carbon
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Table 1 The contribution of SWM on SDGs achievement [the author] (Continued)

SDGs [18] Specific target [18] SWM plans

dioxide, which absorbs about a quarter of
its emissions by the oceans and increases
their acidification.

Goal 15: Life on
land

15-1 Ensure the conservation, restoration,
and sustainable use of terrestrial and inland
freshwater ecosystems and their services
15-9 Integrate ecosystem values into
national and local planning and
development processes

The safe disposal of solid waste is one of
the aspects of preserving the ecosystems
on Earth.

15-3 Restore degraded land and strive to
achieve a land degradation-neutral world

Integrated and sustainable SWM reducing
the amount of waste and landfill areas, that
is reduction of the need for land utilized for
the sanitary burying of waste.

Goal 16: Peace,
justice, and
institutions

16-6 Develop effective, accountable, and
transparent institutions at all levels

SWM within a clear institutional framework
that supports the organization of the
relationship between the central authority
and local administrations; ensure
responsive, inclusive, participatory, and
representative decision-making at all levels;
and provide tools and methods of transpar-
ency, accountability, and monitoring of the
service delivery process.

16-7 Ensure responsive, inclusive,
participatory, and representative decision-
making at all levels

Goal 17:
Partnerships for the
goals

17-17 Encourage and promote effective
public, public-private, and civil society
partnerships

The integrated and sustainable SWM system
depends on the participation of multiple
parties, such as the formal private sector,
the informal sector, the local community,
and donors. This is to support the system
financially and technically.

Fig. 4 SDGs and the lead of goals that are affected by SWM programs [the author]
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