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Abstract

This study assessed the knowledge, attitudes, and practices of selected respondents in electronic waste in Naga
City. Specifically, it probed to the extent of awareness of respondents regarding e-waste, collection and disposal
practices of their e-waste. Through a mixed method of descriptive and correlational design, the researcher
sought to describe and correlate the awareness, collection and disposal practices of the selected respondents. The
findings revealed that the respondents have low e-waste awareness. Further, the flow of e-waste shows that e-
waste still ends up in the waste stream in all probability. Results further implied that respondents have no
knowledge of handling e-waste. Since e-waste has not been part of the waste mainstream data for several years
in Naga City, no proper disposal is recommended by the authorities. Massive seminars, training, fora,
infomercials, and social media campaign may help to educate masses on the pressing e-waste problem in the
city.

Keywords: e-waste; environmental management; waste disposal.
1. Introduction

The current advancement in technology is unstoppable worldwide. Both developed and developing countries
have consumers that are hungry for the latest technology which they find either a necessity or luxury. With high
demand for these technologies, which are more electronic in nature, the so-called “e-waste” or electronic waste

is becoming a global concern in this decade.

* Corresponding author.
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The draw to acquire electronic goods in the Philippines is becoming as insatiable as revealed in a survey [1].
Adding to possible e-wastes are cheap second-hand or segunda mano electronics, mostly from countries such as
Japan and South Korea, that seem to be driving the increase in electronics particularly television sets among
households [2]. A study on the current and future quantity of e-waste in the Philippines estimates that
approximately 2.7 million units appliances became obsolete by the end of decade, with around 1.8 million units
go to landfills [3]. In terms of toxicity, many studies have firmly established the toxic constituents of e-waste
such as lead, cadmium, mercury, hexavalent chromium, several forms of brominated flame retardants, just to
name a few [4]. The looming problem of e-waste in the country is glaring in the national scene but seemingly
not given attention. Naga City, known as one of the model cities in Asia, puts premium on ecological solid
waste management. But though it has promising program and plans in resolving solid waste management
problems, it has no clear direction on handling e-waste [5]. Clearly, if a local government does not have a
baseline data for e-waste volume, no sound action will be implemented in resolving this alarming accumulation

of wastes.

2. Materials and method

This study utilized a mixed method embedded research methodology. The purpose of the embedded research
design was to collect both quantitative and qualitative data simultaneously and to have one form of data plays a
supportive role to the other form of data. In this case the open-ended questions were designed to illuminate
respondents knowledge, collection and disposal e-waste practices matters not easily captured by the multi-

choice knowledge questions.

The respondents were household, repair shops, junk shops, waste pickers and CSWMO personnel in Naga City,
in which systematic and non-systematic sampling were used. Household samples were determined using
systematic sampling based on the 2010 NSO Census on the number of households in the city. Purposive
sampling determined the key informants interviewed which included the waste pickers and the CSWMO
personnel. Stratified sampling determined the number of house hold per barangay. Using Slovin’s formula, the
total number of household respondents was 395. Since population was small, all of the population of the other
respondents was included in the study. The population included 24 registered repairs shops, 16 registered
medium to large scale junk shops, 23 waste pickers who are members of the Balatas Kadamay Scavengers
Association and 7 government personnel. It should be noted that only those appeared on the government records
were surveyed and interviewed. However, there are unregistered repairs shops, junk shops and waste pickers
which is a scope of getting partial information about the disposal and collection practices from the sampled,
owing to its meagre form against the total population. Hence, the results of the study cannot be generalized in

context to a larger population, but rather be suggested.

The interview protocol and documentary analysis were the main tools used in gathering the primary data. It was
supplemented by direct observation conducted at the dumpsite and households. An interview guide protocol was
conceptualized in such a way that the respondents could freely express their responses towards the subject under
discussion. The instrument used was made in accordance with the general concepts and principles of e-

waste management. Three separate instruments were used in gathering the primary data. The first instrument
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used a seven-point Likert scale. Focus group discussions question and guided interview questions were also
used to answer particularly on collection of e-waste. As data analysis, the researcher used weighted mean,

percentages and one-way Analysis of Variance (f).
3. Results
3.1 Knowledge on E-waste

It is interesting to note that responses in the higher means were misconceptions while two of the three of the
lower mean were the right descriptions while the highest means are also misconceptions. Based on the levels of
extent of awareness, the results implied that respondents were unaware of what e-waste is. This result is
supported by numerous local studies [1,3,6,7] highlighting that the Philippines is not yet ready for e-waste
management since it is not yet included in the vocabulary of common Filipinos, most especially among waste
pickers. Furthermore, there is a need for a heightened campaign on e-waste such seminars and training regarding

best practices associated with e-waste management that would help promote behavior change on this issue [8].
3.2 Disposal Practices

Based on the data generated, it can be implied that Disposal Practices of Respondents of
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of Household Appliance few information drives have been done about their

E-waste disposal [5]. Prevention of waste creation is the main

priority of waste management and moving toward waste minimization requires proper disposal of wastes [9].

Studies in further supports this analysis, which cited that waste generators adopted poor solid waste

management practices in terms of waste segregation, collection and transport, waste disposal and recycling due

to lack of awareness on proper and effective ways of managing wastes [10,11,12,13].
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Data analysis determined the significant difference between the disposal practices. Results of computation is
shown in Table 1, where the F-value was 0.22, which was lower than the critical value of 2.62 (F= 5,24, a 5%),
interpreted as not significant. These non-difference can be attributed to the situation that the practices can be
done by chance and at random. Also, there are many factors that affect the independent variable and further
test is needed in order to control factors affecting the variable. Respondents have different ways of how the
disposed their e-waste which make each disposal practice varied. A point to be considered is the ethics.
Respondent may have different beliefs on disposing of e-waste. This may result to uninformed and
uncoordinated waste disposal system [14,15]. Further, local studies revealed that the government admits that
recycling of e-waste is by and large a backyard industry that is largely informal, not covered by proper
environmental permits and clearances, and lacking business permits [3,7,16]. In addition, consumer awareness
of recycling options in the Philippines is low [4]. Furthermore, the results implied the lack of segregation of
solid wastes, including e-waste. It is interesting to note that some e-waste are dumped with common household
waste or disposed of somewhere else. Segregation is vital in determining whether a waste is rubbish or
recyclable [16,17]. The result of this study is supported by the several similar studies [10,18,19,20,21].

3.3 Collection Practices

As the process goes, e-waste primarily comes from a source (household, shops, among others) and has been
disposed of in different ways. Some of the e-wastes are donated to junk shops, repair shops and waste pickers.
Other e-wastes are sold to second hand dealers (repair shops and waste pickers) and scrap dealers (repair and
junk shops). Other e-wastes are dumped either with household waste or elsewhere and some are stored at their
domiciles. The repair shops, because they recycle some e-waste, return some of the e-wastes disposed to them at
the source. The e-wastes, usually the unprocessed and non-refurbished parts, from the repair shops, junk shops,
and waste pickers including the ones dumped with household and elsewhere and stored at domiciles are
collected by the CSWMO through their garbage trucks. All of the e-wastes are carried to the controlled
dumpsite at Balatas. On this point, e-wastes are processed through the MRF, extracting parts that can be sold or

recycled. Other parts that cannot be used will be dumped again in the dumpsite.

The findings revealed that there was no adopted mechanism on how to dispose of such unrepairables. Even the
CSWMO cited that repair shops are not covered by their jurisdiction. The interview revealed that repair shops
do not have proper handling of dismantled e-waste. These pose threats to the health of these repair men,
primarily because these equipment emit harmful chemicals such as PCB (polychlorinated biphenyls), rare earth
metals and lead [4,11,16]. Also, most of the collectors of e-waste respondents have poor segregation and health-
risk practices. Junk shops business were not practicing proper segregation, thus adding to the stockpile of waste
in landfills [22]. Notably, the city should capitalize their waste pickers as part of the formal collection process of

e-waste in the city. This practice is seem to be effective in some countries [11,25].
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Figure 3: Flow of E-waste in Naga City

The review of data from the Solid Waste Management Plan and interview with CSWMO personnel revealed that
the CSWMO does not put premium on e-waste, as it has no place in their program. It is interesting to note that
as of the moment, no national framework has been crafted for e-waste. This was pointed out as a main problem
in most developing countries with e-waste mismanagement in several studies. Most of the countries with poor e-
waste management do not have an agency or an office monitoring the in flow, toxicity and economic benefits of
e-waste [11,26,27].

4. Conclusions

The respondents have low e-waste awareness. The result is attributed to lack of available information about e-
waste and non-inclusion of such waste to government solid waste management framework. Government
agencies should strengthen the information campaign about e-waste definition and its effects. Collection
practices on e-waste has no patterned system in Naga City. Junk shops and repair shops did not have proper
handling on dismantling e-waste. The flow of e-waste showed that e-waste still end up in the waste stream.
Although repair shops, junk shops and waste pickers dismantle parts which can be profitable, most of the e-
waste end up in the general waste stream. It is highly suggested to form a special committee that will focus on
e-waste generation and collection in the city. The role of repair shops, junk shops and waste pickers should be
recognized as part of the waste recovery system. Respondents have bad habits of disposing their household

appliances e-waste. Disposal of such has never been a subject for discussion in public fora and few information
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drive have been done about disposal of such waste. Results further implied that respondents have no knowledge
of handling such kind of e-waste. Since e-waste has not been part of the waste mainstream data for several years

in Naga City, no proper disposal is recommended by the authorities.

5. Recommendations

E-waste should be reconsidered to form part of the solid waste framework of Naga City. It will be best if a clear
collection of e-waste will be implemented in the city. This can be done by accrediting recycling centers and e-
waste processing centers within the city to lessen the e-waste ending up in the waste stream. It is highly
suggested to form a special committee that will focus on waste generation and collection in the city. The role of
repair 117 shops, junk shops and waste pickers should be recognized as part of the waste recovery system. It is
interesting to delve into storage and transportation of e-waste. Also, government agencies should strengthen the
information campaign about e-waste definition and its effects, as mandated by RA 9512 or the Environmental
Awareness Law. Seminars, trainings, fora, infomercials and social media campaign may help to educate masses
on the pressing e-waste problem. It is highly recommended to include e-waste discussions on the topics on

Environmental Science subjects.
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