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ABSTRACT

Globally, e-waste generation rises in parallel to the increased consumption of
e-products. Management of this complex waste stream becomes a severe challenge,
especially for developing countries. Sri Lanka also no exception to this problem due to
the limited capacities of e-waste handling organisations in the country. Therefore, this
study aims to develop a conceptual framework for effective e-waste management by
integrating organisational capacities to improve the involvement of organisations for
effective e-waste management. Initially, a comprehensive literature review was carried
out on the state-of-art of the e-waste management, capacity buildings, and application
of organisational capacities for e-waste management alike. The review of the literature
revealed that there are eight dimensions to measure organisational capacities. They are
mission and strategy, organisational structure, processes, human resources, financial
resources, information resources, and infrastructure. The data collected from the
literature review was manually analysed and finally, the conceptual framework was
developed on organisational capacity buildings for effective e-waste management. The
developed conceptual framework can be used as a guideline to implement organisational
capacities for e-waste management. This framework will be a blueprint for individuals
and organisations to incorporate dimensions of organisational capacity buildings to e-
waste management by identifying the existing capacity gaps consequently, enhancing the
organisational capacity for better managing the e-waste, especially in developing
countries.

Keywords: Capacity Buildings, Capacity Gaps; Developing Countries; E-Waste
Management, Organisational Capacity.

1. INTRODUCTION

Rapid development in the global economy, growing population, market penetration and
exponential growth in technological innovation and product obsolescence fuelling the
generation of the e-waste (Li et al., 2015). In worldwide, generation of e-waste has risen
gradually together with an annual growth rate of 4-5%. The global e-waste generation of
41.8 million metric tonnes (MT) in 2014 represents the 1-3% of municipal waste, and it
is expected to reach 50 million MT by 2018 (Wath et al., 2010). Furthermore, in
developing countries, on average total e-waste generation represents 1% of total solid
waste generation and it is forecasted to be increased by 2% annually (United Nations
Environment Programme [UNEP], 2010). Indeed, developing countries’ e-waste flow
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will likely to overtake the developed countries by 2030 (Li et al., 2015; Sthiannopkao and
Wong, 2013;).

Similarly, Ratnayake ef al. (2016) stated that the penetration of electrical and electronic
equipment (e-products) market has considerably increased in Sri Lanka in recent decades.
In line with that, management of the e-waste has become a critical concern in Sri Lanka
to ensure that this e-waste does not dumb into landfills or watersides (Accounting and
Financial Management Association [AFMA], 2015). Besides, most industrialised
countries use advanced technologies, state of the art of facilities, and a high degree of
mechanization for the management of e-waste (Li ef al., 2015). Consequently, leading
organisations have contributed to an upstream reduction of e-waste through product re-
design and recyclable components (Nnorom and Osibanjo, 2008). However, Adediran
and Abdulkarim (2012) argued that there are considerable capacities gaps in developing
countries in the management of the e-waste in terms of policies, institutional framework,
infrastructure, and amongst others. Sri Lanka is also no exception to these capacity gaps
in the proper management of e-waste (Suraweera, 2016).

Therefore, addressing the limited capacities in organisations is a timely need to boost the
organisations’ in line with proper management of e-waste. This study is undertaken to
integrate the organisational capacities into e-waste management and thereby to develop a
conceptual framework to improve the organisational capacities for effective e-waste
management, especially in developing countries.

2.  RESEARCH METHODS

A comprehensive literature review was carried out to gain an in-depth understanding of
the e-waste management, importance of managing e-waste, importance of enhancing
organisational capacities building, which was discussed on both international and local
context. This study was accomplished by referring the books, journal articles, conference
proceedings, governments reports, and websites. A summary profile of literature sources
referred to is presented in Table 1.

Table 1: The profile of literature sources referred for the study

Sources Focused Area Quantity Period of
E-waste Capacity Both No. % Publications
building

Journal Articles 18 22 07 47 70 2004 - 2017

Government Reports 03 07 - 10 15 1998 — 2017

Conference Papers 05 01 - 06 09 2003 - 2016

Books 01 02 - 03 05 1995 - 2015

Website 01 - - 01 01 2017

Total 28 32 07 67 100

Amongst, the majority (70%) of the literature sources are indexed journal articles which
are published during the recent 20 years. Next, 10 number of government reports (15%)
that are published in the global context and by the government of Sri Lanka were referred
and most of the statistics about e-waste generation and control were extracted. Besides,
six conference publications, three books on e-waste management and capacity buildings,
and one website were reviewed for the collection of required data and to obtain
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knowledge for the development of the conceptual framework for building organisational
capacities for effective e-waste management, particularly for developing countries.

3. LITERATURE REVIEW

3.1 CURRENT STATUS OF E-WASTE MANAGEMENT

Even though there is no common definition, proper definition and identification of
categories of e-waste are critical for the sound management of e-waste. Therefore, the
definition given in the directive of the 2002/96/EC on the waste of electrical and
electronic equipment (WEEE) identified as broad and widely used definition around the
globe. Accordingly, in this research, the e-waste is defined as "Electrical and electronic
equipment, all components, subassemblies and consumables which are part of the
discarding product” (EU, 1975 as cited in Ejiogu, 2013). Consequently, Garlapati (2016)
stated that this e-waste stream is highly produced in developed countries, China is
identified as the substantial contributor of e-waste that is of 12.2 million MT followed by
the United States which about 11 million MT. Further to the author, similarly as of
developed countries, the flow of e-waste is gradually increasing in developing countries.
In India, e-waste is growing at a compounded annual growth rate of about 25 % and is
estimated to generate 15 lakh MT of e-waste by 2015 (Garlapati, 2016).

Currently, in Sri Lanka, approximately 10,000 MT of non-white goods such as mobile
phones and PCs, etc., are estimated to be generated annually (Central Environmental
Authority [CEA], 2016). Further to report, amongst, only 8 % of e-waste is collected and
exported to other countries. About 92% of goods are stored or disposed of in a haphazard
manner (CEA, 2016). Further, usage of personal computers has increased from 1993 to
2000 and it is estimated to be 17.5 times per capita basis (Ministry of Environment and
Natural Resources [MENR], 2008). Besides, the government of Sri Lanka has established
1005 telecentres throughout the island under the e-Sri Lanka initiative programme
(Information and Communication Technology Agency [ICTA], 2017). It let to increasing
of imports of information and communication technology (ICT) goods in the country
while increasing the imports of ICT goods from 2.9 - 4.2 % within a period five years
(World Bank, 2017). Therefore, CEA (2016) mentioned that with the growing penetration
of electrical and electronic equipment, annual e-waste generation in the country is
estimated at 20,000 MT and it is expected to reach about 43,000 MT per year in 2030.
With this growing e-waste generation, the toxic substances in e-waste streams could have
a serious risk to human health, leaches soil and contaminate the environment as there is
no proper mechanism for its management (Begum, 2013).

Tran and Salhofer (2016) identified the stages involve in the e-waste management process
from generation to final disposal which depicts in Figure 1. These subsequently connected
steps of e-waste recycling are required to liberate the target materials and to further refine
them separately (Baldé ef al., 2015). Dutta and Goel (2017) insisted that effective and
proper solutions are required for the proper management of e-waste.
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Figure 1: E-waste management process (Source: Adapted from Jang and Kim, 2010; Tran and
Salhofer, 2016)

3.2 CAPACITY NEEDS FOR E-WASTE MANAGEMENT

The rapid product obsolescence in the electronics industry has caused significant growth
in global e-waste generation. Consequently, safer management of e-waste is becoming a
major problem for many countries around the globe. Heeks ef al. (2015) stated that
developing countries, in particular, face challenges in managing the growing e-waste
problem. For example, in Africa there are highly ineffective and inefficient infrastructure
facilities for e-waste management, more precisely there is no well-established system for
separation, sorting, storage, collection, transportation and disposal of e-waste (Bhutta et
al.,2011). More importantly, there is an absence or ineffective enforcement of legislation
related to e-waste management and disposal (Nnorom and Osibanjo, 2008). Therefore,
leading multi-national companies fully adhered to the principle of developed countries
where strict regulation are enforced, are being free from taking the fullest responsibility
of product throughout its entire lifecycle in developing countries (Kibert, 2004).

It causes the obsolete or scrap of e-products not being collected for appropriate
management in most developing countries (Nnorom and Osibanjo, 2008). Kalpana and
Prabhavathi (2016) identified that absences of e-waste collection lead to store about 75%
of the e-waste in unattended houses, offices, etc. Finally, the management of this e-waste
is taking place through traditional methods of municipal solid waste management (MSW)
namely landfilling or incineration (Nnorom and Osibanjo, 2008). Besides, Jadhav (2013)
stated that probably the e-waste is given to the informal collectors who pay some amount
to the consumer. Consequently, informal and inappropriate handling of e-waste causing
serious environmental and human health issues. Accordingly, Adediran and Abdulkarim
(2012) stated that no public awareness has been done by public and private sectors on the
adverse effects of improper handling of e-waste. Moreover, consumers are not aware of
the e-waste collection centres, rules and proper e-waste disposal practices (Sivathanu,
2016).

It is one of the examples of poor corporate social responsibility of electronic industries
(Adediran and Abdulkarim, 2012). Furthermore, in most developed countries, consumer
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finance to recycle their e-waste (Li et al., 2015). Further to authors, it’s regrettable; end-
users in developing countries tend to sell their e-waste to the collectors who offer them
better collection price. Therefore, organisations struggled in collecting funds, to invest in
profitable improvements in e-waste recycling is emerged (Nnorom and Osibanjo, 2008).

Several initiatives have been undertaken in Sri Lanka to effectively manage the end of
life of the electronic equipment (Suraweera, 2016). Subsequently, CEA has introduced
the guidelines on the proper management of the e-waste (CEA, 2016). In addition to that,
CEA has introduced the “National Corporate E-waste Management Program” with the
participation of 19 private sector companies (CEA, 2016). Rodrigo (2013) mentioned that
these companies accept to collect the respective end of life e-products through their
designated service centres. However, evidence proved that these collaborative projects
malfunction due to various reasons such as unavailability of any special strategies in the
organisation for collection and it is not being implemented up to expected standards
(Thavalingam and Karunasena, 2016). Ratnayake et al. (2016) further stated that most of
the people are willing to support for the implementation of proper e-waste management
in the urban area if they get enough support facilities for convenient and accessible e-
waste collection centres. However, due to the absence of enough support facilities, these
hazardous wastes are currently disposed of in roadsides, dump yards, stores and home
gardens. Similarly, Ratnayake et al. (2016) specified that for example, 8 MT of e-waste
accumulates for every two days within the urban area of the Gampaha district. Moreover,
it is about 80 % of the household sector of the Jaffna district keeping their e-waste at
home, similarly, all the public offices following the same act of keeping the e-waste in
stores until they are auctioned (Kayathiri et al., 2014). Even though organisations used
several strategies to create awareness among the public, it resulted in giving only short-
term effects (Thavalingam and Karunasena, 2016). Authors further added that informal
collectors engaged in the collection of e-waste using an unsophisticated technique to
obtain precious metals from the e-waste have caused serious environmental and health
issues. Furthermore, Mallawarachchi and Karunasena (2012) stressed that most
organisations are at the basic stage of the e-waste management process and there is no
special concern given to manage the e-waste. Further to the author, there is a lack of
coordination between these government and private organisations in implementing the e-
waste management procedures. Similarly, cooperation between formal and informal e-
waste recycling companies is also in very minimal level in the country (CEA, 2016).
Moreover, most organisations confronted with financial constraint in implementing the
e-waste management process in organisations (Mallawarachchi and Karunasena, 2012).
Due to the visible capacity gaps in the organisations, CEA (2016) has concluded that there
was limited capacity in managing e-waste within the context of Sri Lanka.

Considering the challenges of managing the e-waste in developing countries, the
electronic industries seemed to be not matured enough for managing the e-waste in these
countries. Even though electronic industries cannot properly manage the e-waste,
manufacturers of e-product are required to take the fullest responsibility for their products
throughout its lifecycle (Ladou and Lovegrove, 2008). Therefore, Karunasena and
Amaratunga (2015) stated that capacity building is necessary due to a lack of financial,
institutional, technological and infrastructure capacities and access to knowledge to deal
with risks and benefits. Therefore, it is necessary that existing capacities gaps in
organisations need to be addressed to manage the rapid growth of the e-waste stream in
the country. Accordingly, the concept of capacity building chosen to build the capacity

Proceedings 8" World Construction Symposium, 2019 | Colombo, Sri Lanka 162



Building organisational capacities for effective e-waste management: A conceptual framework

of the organisations as a means to promote environmentally sound management of e-
waste in Sri Lanka.

3.3 IMPORTANCE OF ORGANISATIONAL CAPACITY BUILDING FOR
E-WASTE MANAGEMENT

The organisational capacity building focuses on the overall organisational performance
and functioning capabilities as well as the ability of an organisation to adapt to change
(Blokland et al., 2010). The organisational approach considers an entity, organisation or
even a set of organisations as key to development (Lusthaus et al., 1995). Enemark and
Williamson (2004) mentioned that an entity may be a formal organisation such as
government or one of its departments or agencies, a private sector operation or an
informal organisation such as community-based or volunteer organisation. The report of
(UNDP, 1998) specified that traditional capacity development of the entity level focuses
their development resources almost entirely on human resources, processes and
organisational structures. The study further mentioned that, instead of focusing only in
these areas, it should examine all dimensions of capacity at entity level including its
interactions within the system, usually with other entities, stakeholders or clients, if the
development initiatives to be successful.

It is due to that the organisational capacity building is complicated by multiplicity of
environmental factors and also the organisations’ function within the broad level,
sometimes overlapping and often have complex contexts with laws, regulations,
ordinances, policies and other government, community and donor priorities (US Agency
for International Development [USAID], 2011). The context provides incentives to the
organisations, which in turn stimulates them to act in certain manners, some incentives
foster productivity, growth and capacity development, while others foster passivity,
decline or even closer (Organisation for Economic Co-Operation and Development
[OECD], 2006). Consequently, Table 2 provides detailed descriptions of dimensions of
capacity at the organisational level which are used to measure the capacity of the
organisation.

Table 2: Descriptions of dimensions at the organisational level

Dimensions at Descriptions
Organisational
Level
Mission and The strategy refers to all those activities that set the course for the
Strategy organisation and help keep it on course in service of its mission. This

includes role, mandate, the definition of services, clients or customer
served, interactions within the broader system and stakeholder, the
measures of performance and success, and the presence of core strategic
management capacities

Organisational It includes organizational and management values, management style, and
Structure understanding organizational and managerial structures, designs, core
competencies and standards within an entity or organization

Processes It means supporting such functions as planning, client management,
relationships with other entities, research or policy development,
monitoring and evaluation, performance or quality management, financial
and human resources management, etc. processes are central to improve
capacities
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Dimensions at Descriptions
Organisational
Level
Human This is the most valuable resources in an organisation. Human resources
Resources management practices become vital in an organization’s ability to achieve

its goals. The study further added that the individual’s goals apart from the
organizational goals should be well defined and understandable and it
would help to measure the performance of every one of an organization

Financial The financial resources include both operating and capital finance which

Resources are the part of the assets of the organization. Financial resources need to be
managed to maximize the corporate value and to reduce the firm’s
financial risk

Information Identifying how the available information resources (all media, electronic
Resources and paper) are managed to support the mission and strategies of the entity

Infrastructure It includes the assessment of existing infrastructures in terms of physical
assets such as property, building, computer system and telecommunication
infrastructure, productive work environments

Source: Adapted from Enemark and Williamson (2004); Imbaruddin (2005); Lusthaus et al.
(1995); Siano et al. (2010); UNDP (1998)

3.4 THE CONCEPTUAL FRAMEWORK FOR BUILDING ORGANISATIONAL
CAPACITIES FOR E-WASTE MANAGEMENT

The framework exhibits the organisational level capacity dimensions for e-waste
management, which facilitates a basis to investigate the existing organisational capacities
and gaps of the capacities for e-waste management. The developed conceptual framework
is illustrated in Figure 2.

In the developed framework, the organisational capacity can be assessed under eight
capacity dimensions specified by the UNDP, namely, mission and strategy, organisational
structure, processes, human resources, financial resources, information resources,
infrastructure resources. In a different viewpoint, the identified capacity gaps in
organisational buildings can be eliminated and/or minimised by the integration of
identified strategies for improvement. Initially, the organisational mission and strategies
need to revise incorporating potential e-waste management policy, activities and an
appropriate financial plan needs to be formed. Next, a responsible party/authority towards
the e-waste management need to be appointed and placed within the organisational
structure. It is essential to implement the required processes to improve the current
management of e-waste and minimise the existing capacity gaps. It means supporting
such functions as planning, client management, relationships with other entities, research
or policy development, monitoring and evaluation, performance or quality management,
financial and human resources management, etc. It is vital to allocate necessary and
sufficient amount of human and financial resources to support the implementation of the
set process towards effective e-waste management. As the continual improvement of the
process, it is required to observe and evaluate the performance of allocated resources and
infrastructure to know how effectively they have achieved the set outcomes. Finally, the
appropriate changes and possible improvements can be done to further improve improved
e-waste management.
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Figure 2: The conceptual framework for effective e-waste management

4. CONCLUSIONS

A result of the comprehensive review of the literature suggests that ever-increasing
e-waste that has challenged its proper management in developed countries has now
extended to developing countries like Sri Lanka. However, it is found that these
developing countries are far less having the necessary state of the art of facilities,
infrastructure, poor corporate social responsibility of electronic manufacturing industry
and relevant legislation which are the basic requirement to manage the e-waste, compared
to developed countries. In Sri Lanka, though the government has introduced a national
policy on e-waste management together with several other projects collaborated with
private sectors, which aim to manage e-waste, still the crisis has not been reduced to the
targeted level. These challenges are required to be addressed for the proper management
of e-waste. This brought the study to focus on applying the concept of the capacity
building into e-waste management which then helps electronic manufacturing
organisations to enhance its capacities to break the challenges evolving of ever-increasing
e-waste by eliminating the issues which are prevailing as barriers for proper e-waste
management. Therefore, this study developed a conceptual framework that applying
capacity-building concept for effective e-waste management. The developed framework
is a unique one that is the first and foremost, integrate the capacity-building concept to e-
waste management, though there are several capacity-building frameworks exist in
different disciplines.

However, the scope of the study was limited only to organisation level capacity among
the three levels of capacities. Besides, among the different types of solid waste, it only
focuses on e-waste and a special emphasis was given on e-waste management practices
and involvement of organisational capacities in e-waste management in developing states.
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Consequently, it necessitates that these capacities gaps in an organisation need to be
addressed for the effective management of e-waste. Therefore, future research can be
taken to enhance the organisational capacities for the proper management of e-waste in
Sri Lanka.
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