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Abstract

By the beginning of taking steps toward solid wastnagement in Palestine in
general, and the south of the West Bank, the lamgmsulated area, in particular,
it is an important issue to start focusing on camgion waste (CW) for the

purpose of integrity in the waste management, takimo account that attitudes
and behavior are corner stones in the construatiaste management (CWM),
and their understanding can contribute to solvingnyn waste management
problems. This study focuses on behavioral antud#s factors, challenges in the
CWM and possibilities of development. For this msp, a structured

questionnaire was used for data collection from ld@l contractors who are
classified under the category of buildings congtomc The findings showed that
contractor size (classification), following wastduction practices, and number
of unskilled labors, are significant factors explag contractors' attitudes toward
waste management; while following waste reducticactices, perception of CW
environmental impacts, number of skilled and ums#tillabors, and training of

field supervisors are significant factors affecticgntractors' behavior regarding
waste management. The study showed that lack gfepriandfills is the main

challenging problem in CWM. Also it is concludedtliuture development in this
concern is possible as contractors have the willisg to pay for improvements in
waste collection and disposal services; but it sesttbng legislation framework.
And finally, the study recommends upgrading therenir legislations to create

integrated and comprehensive CWM system.
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1. Chapter One: Introduction

1.1 General Background

Construction waste is composed of the residues atemals from construction
and demolition activities. It is a complex wasteeatn, made up of a wide variety
of materials such as: excavation materials (eagthyel, clay, rocks ...etc),
building materials (concrete, stone, concrete mgsonits, cement, steel ...etc),
roads construction materials (asphalt, gravel,nbéi, curb stones ...etc), and
other construction materials such as: wood, plasticetals...etc. These wastes
are generated during the project lifecycle thatludes construction phase,
operational phase and demolition. The amount apd of such wastes depends
on factors such as the stage of construction, ¢ym®nstruction, and practices on
site (Fatta et al, 2003).

Globally, construction wastes is becoming a seriengironmental problem in
many large cities in the world (Ferguson et al93,9Wong and Tanner, 1997;
Shen et al., 2000; Smallwood, 2000; Chen et aD22&hen et al., 2002; cited in
Begum et al, 2006a). It frequently makes up 10 % 3§ the waste received at
many landfill sites around the world (Fishbein, 89Begum, 2006a; Wang et al.,
2010). Therefore, construction wastes managemeranie an important issue to
reduce the demand on landfill sites, seize the rahttesources and reduce
environmental pollution.

Construction works include a wide variety of adies that pose negative
environmental impacts and create health risks. Sagtlvities include but not

limited to: excavations, concrete casting, plastgriwelding, wood sawing, steel



cutting, cleaning of construction site, isolatiomriks, demolition works, stone
cutting, pointing, painting ...etc. Since the constian sector is still labor
intensive, attitudes and behavior of the workert affect the generation of the
waste.

On the other hand, since the Palestinian Nationdhéxity (PNA) ruled over the
West Bank and Gaza strip, the construction settotssdeveloping in parallel to
the reconstruction movement after Oslo Accord. Nmwastruction companies
were established, a lot of development projectsewienplemented and the
contractors union was established to regulateg¢bhoswork and to add new legal
tint to the contracting companies.

Construction wastes management receives lessiatténtmany countries around
the world and especially developing countries doefinancial constraints. In
Palestine, construction wastes management is ytotgilored. The built up
mounds of construction wastes along the rural atdreal roads in Palestine is
the best indicator for none taking care of thessteg@amanagement. Although the
Palestinian community is considered as one ofdles$t economical situations in
the area and construction wastes management waspressing issue in the past,
the situations through which the community movesubgh during the past few
years, indicates the importance of constructiontevasanagement. Palestine was
subjected to home demolition policy, public builglindestruction, and
infrastructure damage by the occupation followed the reconstruction
movement. Moreover, the Israeli's war on Gaza strig008 / 2009 left huge

damages in houses, public buildings and othersirinature sectors. This cycle of



destruction and upgrading activities produces laageounts of construction
wastes.

All of the above mentioned facts, and especialey dlatput of the Israeli's war on
Gaza strip in 2008 / 2009 (large amounts of deioalitesidue associated with the
siege and lack of construction materials), madéhepvoices to raise in the news
calling for making use of the demolition wastestigh the reuse of such wastes
in reconstruction.. Therefore, it is an importasgue to study and understand the
situations of the construction wastes, contractitgudes and behavior regarding
waste management in the construction industry; Hettron and Bethlehem
governorates were selected as a study area fgpuhi®se.

1.2Research Objectives

1. To determine the impact of contractors attitudesl dehavior on
construction waste generation and disposal.

2. To assess the challenges toward recycling and afusenstruction wastes
and horizon of future development.

3. To find out the factors affecting contractors atlés and behavior toward
construction wastes minimization, proper handliregycling, reuse, and
final disposal.

1.3Scope and Organization

This research study consists of six chapters. @napte titled as introduction and
includes general background, research objectivdssaope of the study. Chapter
two represents the literature review. Chapter thnetudes description of the

study area. Chapter four describes the researcthoa@bgy. Chapter five



includes data analysis, results and discussion.ohagter six provides conclusion

and recommendations.



2. Chapter Two: Literature Review

2.1 Construction Waste Generation and Disposal

The generation of construction waste is a resultegtavation activities,
construction, renovation, and demolition activitj@aillon et al., 2009; Rocha and
Sattler, 2009); and linking directly to the numbef projects under
implementation. In Catalonia (Spain), the curremstruction wastes disposed of
in landfills occupy a volume which exceeds thatupted by domestic wastes
(Ortiz et al., 2010). It has been estimated thatdbnstruction waste generation is
about 500 — 1000 kg per capita per year (Lauritzed Hahn, 1992; cited in
Kartam et al, 2004). On the other hand, 20 — 50fkgaste is produced per each
constructed squared meter of the building flooremyd 1 — 2 ton per square meter
demolished of building flooring (Lauritzen, 1994ted in Kartam et al, 2004).
Construction waste generation in 1996 was 300 kglocaAustria, over 500
kg/cap in Denmark, about 2600 kg/cap in Germany amalt 900 kg/cap in the
Netherlands (Brodersen et al, 2002; cited in Kofmdand Gheewala, 2009).
Palestine experienced severe political situatiomst teaded to conflict and
resulted in damage of the infrastructure and canstns. According to a study
carried out by the National and International Reteg of Palestinian Liberation
Organization, 13,400 housing units were completigtroyed by the Israeli
occupation forces from the year 2000 and until ¢nd of May 2009 (PCBS,
2009b). 20 million squared meter of building hawe=i built between 1994 and
2002 (Ministry of Housing and Public Works — MoHP®009). However, in the

last five years, 7,951 houses were totally desttoged 63,000 houses were



partially damaged by the Israeli occupation foraeghe Palestine (MoHPW,
2009). In addition, 250,000 housing units are ndddesolve the housing problem
in Palestine (MoHPW, 2009).

However, quantification of construction waste stmeaare difficult in general
(Zaharieva et al., 2003), and in Palestine in paldr is a bit difficult due to the
uncontrolled disposal. Up-to-date, there are noliplwd researches or studies
about the produced quantities of the constructicaster from building and
demolition activities in Palestine; moreover; them® no active regulations to
control its disposal. Observations indicate that tlisposal of the construction
waste in Hebron and Bethlehem governorates is galdaveral forms: in
municipal dumpsites, beside roads, on private ditegs.. etc. Both Hebron and
Bethlehem governorates contain 17 municipal sohdtes uncontrolled dumpsites;
some of them are abandoned, while others are aetivieh are sometimes used

for construction waste disposal. Figures 2.1 to I#&lbw show the behavior in

construction waste disposal in Hebron and Bethlehem

Figure 2.1: Random construction waste disposal in Hebron



Figure 2.2: Municipal construction waste disposal site - Eloron Municipality

Figure 2.3: Private construction waste disposal site — Hedn



Figure 2.4: Construction waste disposal at domestic solidaste dumpsite - Al-Daheryyah.

2.2 Construction Waste Related Environmental Impacts

In general, construction wastes are composed o vadge of inert and non-inert
materials (Poon et al., 2001; Jaillon et al., 200Bh potential existence of trace
amounts of hazardous chemicals, primarily organimmounds or heavy metals.
If not properly managed, construction waste flowuldoresult in loss of natural
resources and premature filling of available lahdfolumes (Zaharieva et al.,
2003), and could result in pollution of terrestaald aquatic environment. Surface
water, ground water, air, flora and fauna are Juifgle to adverse environmental
impacts, where construction waste is disposed midaa. Wang et al (2010)
stated that the annual huge amount of construstiaste generated in various
construction activities has long been an envirortalgroblem around the world,
and one of the major contributors to the environt@etegradation. In China, the

majority of the waste has not been well proceskatl taused severe ecological



damage and environmental pollution (Wang et all,020Construction waste also
represents a cost to the environment and can émré¢laé environmental resilience
(Kulatunga et al., 2006). Robin and Poon (2009jedtahat the construction
industry generates a large amount of waste, whidhites the environment. The
environmental effects depend directly on the qiyaaind quality of the generated
wastes, which in turn depend on the type of thesttantion project (Tam et al.,
2007, cited in Begum et al., 2009), and the behlaliaf the workers (Lingard et
al., 2001, cited in Begum et al., 2009; Begum gt24l07).

When the construction waste stream contains haaardoemicals such as paints,
tar (Fatta et al., 2003), solvents and additivedc.. urface water is to be polluted
through the storm water erosion and carryover tledestances to the nearest
water course. However, the leaching of such chdmitaough the soil strata
could reach and pollute the groundwater. In adajtapnstruction waste contains
non toxic chemicals such as chloride, sodium, athpland ammonia (Townsend
and Kibert, 1998); if these chemicals reach theaser water via run-off or
groundwater through filtration will result in thegradation of the water quality.
The uncontrolled disposal of construction waste ateates degradation in the air
quality through the dust emissions and increaseadiculate matter. Respiratory
diseases are direct result of the dust emissiams fivaste mound where it is
disposed. However, agriculture and grazing aredwinegatively affected, even
by dust emissions or the spread of the waste ashactien of the land area for

such purposes. Moreover, uncontrolled disposalteseaesthetic problems and
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deterioration in the general view of the areagHlledisposal of construction waste
creates severe environmental, social and econongadts (Sampaio et al., 2009).
2.3 Construction Waste Management

The management of the waste is straight chainssfeoin the waste generation
and ends up with the final disposal. Among the wastnagement options, in
descending order, are: waste reduction, reuseglimegyand disposal (Faniran and
Caban, 1998 cited in Begum et al., 2006b). The "3Riciple (Reduce, Reuse
and Recycle) are collectively representing a wast@mization strategies (Tam,
2009; Wang et al., 2010). However, the most effectnethod of reducing the
environmental impact of the construction waste mmnarily preventing its
generation and reducing it as much as possiblen (&sil Cosgun, 2007). On the
other hand, proper construction waste managemeneflected from economical
and environmental point of view and lead to comrtyubenefits. The economical
and environmental benefits to be gained from wastémization are enormous
(Guthrie, 1999 cited in Begum et al, 2006a). Wasieimization means efficient
use of construction materials as well as redudnocontractors' financial burden,
increase the lifetime of the landfills and redupesential environmental health
risks associated with construction waste handlimgl aisposal. Reuse and
recycling of construction materials also minimike amount of waste that is to be
land filled and cost of disposal as well. Despig@ise and recycling may have
limitations, depending upon reuse function and veop costs for recycling, 50%
- 80% of construction waste is reusable or recyeldBossink and Brouwers,

1996 cited in Rodriguez et al., 2007). Reuse auwgicting in practice in many
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countries worldwide, for example, Germany has tighdst recovery rate in
comparison to Hong Cong, Australia, Japan, USA@KdTam and Tam, 2005;
cited in Esin and Cosgun, 2007). Recycling in Derikma more than 80%, in
Luxembourg 10%, and 30 — 50% in Germany, the Nkthds, Finland, Ireland
and Italy (Brodersen et al., 2002; cited in Kofowlar and Gheewala, 2009).
Today, 80% - 90% of the total construction wast@ant is economically feasible
for recycling (Lauritzen, 1998; cited in Begumakt 2006a). In general, to decide
which the suitable construction wastes managenysiers, it is very important to
assess the feasibility of the above-mentioned optitn addition, to prevent the
construction waste generation, it is importantitst determine the reasons behind
its generation (Esin and Cosgun, 2007).

In developing countries, construction waste managerstill represents a great
challenge. The culture of the construction industngl the resistance to change
are significant challenges to effective waste mination (Teo and Loosemore,
2001; cited in Osmani et al., 2008). Agamuthu (908&ted that there is still
several challenges towards sustainable managemeainstruction waste. First,
lack of explicit legislations that can control tisole process of construction
waste: generation, reuse, recycling and final diahoSecond, categorization of
construction waste, which is still treated as mipaic solid waste despite the
differences in physical and chemical propertiesboth; that lead to financial
commitments necessary for sustainable waste marmageithirdly, contingency
management especially where large amounts of aat&tn waste is produced

due to destructive events such as war or earthquakd finally, reframing
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construction waste to be used as a source of raigriala, and controlling its
disposal in landfills, which lead to conservatidriinite natural resources.
Construction waste management can be influencedelvgral factors. Among
these factors: the economic situation of the cqunolicy restrictions,
environmental and health impacts, quantity of theste, opportunities of source
reduction, reuse and recycling. Waste reductiothatsource seems to be one of
the most important factors, and mostly is influehbg attitudes and behavior of
contractors and workers. Attitudes to reuse mdser@anong constructors and
consumers as well as the establishment of marlketeplor recycled goods to
enable consumers to look for, is a key issue irctmstruction waste management
(Klang et al., 2003). Education and awarenesssig ahother factor, so the high
level of construction related education and expeeeamong the employees
indicates high level of awareness regarding coostmui waste management
(Begum, 2006c¢). On the contrary, excessive use afiral resources and
production of large amount of construction wastest tis rarely recycled is a
result of lack of awareness of resource-efficiemistruction practices (UNEP,
2000; cited in Nitivattananon and Borongan, 2007).

2.4 Legislation and Policy Framework

There are no public services for the constructiaster collection and disposal in
Palestine; and the service is out of the scopeadllauthorities, who are mostly
responsible for municipal solid waste managemeiiie €urrent practices are
individuals and based on the waste producer isoresble for its collection

transport and disposal. Construction waste managemegulation is located
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within the role of the Palestinian Environmentalaly Authority (EQA). The

Palestinian environmental law has been issued 888, which consisted from
82 articles, is talking about the environment imgyal; and about the solid waste
in articles "7, 8, 9 and 10". Construction wasteswaentioned in article 10 as
follows: "all agencies and individuals, in condagtiany digging, construction,
demolition, mining or transportation debris and dsaby such activities, shall
commit themselves to take all necessary precautionssafe storage and
transportation of such materials to prevent anyirenmental pollution” (EQA,

1999). This statement is general and hasn't betate enough or described the
ways or procedures through which agencies and iohaids can adhere to, to
prevent any further environmental pollution. Moregvthe statement is talking
about the prevention of pollution only through #terage and transportation of
the construction waste and is not giving any aib@nto construction waste
minimization techniques, collection, separation amposal. However, the law
said that the Ministry of Environmental Affairs (f8) in cooperation with other

specialized agencies shall prepare a compreheasitven plan for solid waste

management on the national level. Although the dsoliaste management
programs have been initiated in the West Bank byctinstruction and operation
of Zahret Al-Finjan sanitary land fill for the nbrt and Al-Minyah sanitary

landfill (in the procurement phase) for the soutie construction waste is not
included in these programs and is given no attenéind still ignored by the

competent authorities. In addition, the environrakl#w remains as it is without
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any modifications to regulate the ongoing actigitiand set down the basis for a
comprehensive solid waste management system.

2.5Attitudes and Behavior in the Construction Industry

Attitude is a feeling toward specific object, whicbuld be positive or negative,
and can help the humans to categorize, structutepearitize the world around
them. Attitudes help people to define how they g and think about others
and how they behave toward them (Wayne State Wsityer2004; cited in
Kulatunga et al, 2006). In terms of attitudes depgient, there are two thoughts
(Wayne State University, 2004; cited in Kulatungale2006):

a- By changing the environment, in which matters araraed so that people
have to behave in a certain manner, then eventtiadly attitudes will
change in line with that way.

b- By changing attitudes, in which peoples’ behaviaulMd change in
accordance to the change in their attitudes.

Attitudes refer to an individual's assessment efddvantages and disadvantages
of performing a particular behavior (Tudor et @D07). Attitude also is based on
a person's positive or negative evaluation on apnsgces of a given behavior
and personal beliefs about the consequences agVeelland Loosemore, 2001;
cited in Wang and Yuan, 2010). Behavior is a pesitr a negative action toward
specific subject (satisfactory or dissatisfactoay)d can be greatly affected by the
attitude. Frequently, behavioral decisions are dbase attitudes, whether
consciously or not (Fabrigar, 2004 cited in Begumnalg 2009). Moreover, the

world conservation strategy (1991) stipulate nimmgples of the sustainable



15

society, in which changing attitudes and practieasesent the'Bitem of these
principles (Robin and Poon, 2009). Therefore, cirangttitudes and behavior of
individuals, communities and the public sector e ®f the key issues toward
achieving sustainable development. In addition, aftdudes and behavior of
contractors and workers influence the constructiwaste generation and
considered as one of the most important variabéeneht in the construction
waste management. The construction waste generatiotostly depends on the
type of the activity, the amount of building maéésiused and the labor intensity.
Labor-intensive nature of construction activitieseans that behavioral
impediments are likely to significantly affect wadevel generation (Teo et al.,
2000 cited in Begum et al., 2009). Moreover, atiési and behavior differ from
one contractor to another depending on the sizeeotonstruction company; and
from country to another depending on the econonatus and available
technology. Begum et al. (2009) concluded that kew@itractors showed more
satisfactory behavior regarding waste managemeat ifiore likely to explore
waste management) than large contractors.

Attitudes and behavior of contractors in the carddton industry are affected by
several factors. The important factors that affeahtractors attitudes toward
waste management include: contractor size, soeabéction, reuse and recycling
measures, frequency of waste collection, stafhingi and waste disposal method;
on the other hand, employees construction edugationtractor experience in
construction works, source reduction measures,eraismaterials and waste

disposal behavior, are the most significant factbed affect contractors behavior
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on waste management (Begum et al., 2009). Wangraad (2010) categorized
the factors that affect contractors risk attitudes four groups: knowledge and
experience, contractors' character (qualities aedtufes that distinguish
contractor from another like values, morals ...ef@@rsonal perception, and

economic environment (contractors' economic stand external economic

conditions).
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3. Chapter Three: Description of the Study Area

3.1The Study area

The area under study is the southern part of thet\VBank, which consists of
Hebron and Bethlehem governorates in the PalesBo#éh governorates were
considered and treated as one zone due to shatasiep distance, contracting
inter-relationships and almost similarity in thetien situations as well. In
addition, only the sector of building constructimas considered, because of its
largest intensive labors and different and varigb{uantitative / qualitative) of
materials involved.

3.2Location

Hebron and Bethlehem are located in the southerngbahe West Bank (see
figure 3.1 and 3.2). Bethlehem is located in betwéderusalem and Hebron, at
about 10 km south of Jerusalem, and 25 km to tinén rod Hebron. The total area
of the governorate is about 608 kifARIJ, 2009a), and highest point is at an
altitude of 765 meters above sea level (Wikipedi@l0). In addition, around 35
Palestinian towns and villages are located witthe borders of Bethlehem

governorate (Wikipedia, 2010).
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Figu®1: The study area within the West Bank
Source: The Joint Services Council for Solid Wadsmagement for Hebron and Bethlehem
Governorates (JSC — H&B).

The governorate of Hebron is located at about 36tdrihe south of Jerusalem.
Around 182 Palestinian built up areas are locatedinvthe governorate, and the
total area is about 1,067.0 knwith highest point is located at 1,014.0 meter

above main sea level (ARIJ, 2009b).
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Figure 3.2: Map of Hebron and Bethlehem governorates
Source: The Joint Services Council for Solid Wadtmagement for Hebron and Bethlehem
Governorates (JSC — H&B).
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The numbers on the map are related to the prelmipeoposed locations for the southern solid

waste landfill.

3.3Demographic Features
Total population of both governorates is 728,39&@es in 2007 (PCBS, 2008);
which represent around 31% of the total Palestmianthe West Bank. 176,235

are residing in Bethlehem governorate, while 552,46e of Hebron residence

(PCBS, 2008). The general demographic feature®iin governorates are nearly

similar, denser in cities and low density in viksg with major variation related to
the number of population and the size of the toimneach governorate. This is
more clearly in the Hebron governorate, so the aftyHebron is surrounded by

number of towns with population exceed Bethlehemeguorate in total. The
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large number of population indicates large numidehausing units, so Hebron
governorate contains 103,086 housing unit; while238 are located within
Bethlehem governorates (PCBS, 2008). However, itee populations reflects
the future demand on housing due to the naturaltrof the population in both
governorates, and specially the Hebron area.

3.4Economic Situation

The economic situation in both governorates is laggely different from other
Palestinian cities. It moves through a fluctuatrange and depends, to the large
extent, on the stability of the political situateorBoth governorates are affected
by the closure policy by the Israeli occupationcsirthe beginning oAlagsa
Intifadah in 2000. The closure imposed on the West Bankasbiggest challenge
that faces the Palestinian businesses by signifijcamcreasing the costs and
creating unpredictability in trade flows and markhtinkages (The World Bank,
2007). Now, the situation is a bit more stable thefiore due to the reduced
restriction on movement. The labor force in botlvegaorates is distributed on
seven economic activities as shown in table 3.adifg, restaurant and hotels is
the famous economic activities and the highestcyaation in both governorates;
S0 it represents 22.2% in Hebron, and 16.9% inIBlke&m. The existence of holy
places in Bethlehem such as thativity Church, the most holy place for
Christians in Palestine, share in the activatiotoafism and improvement in the
economic conditions as well. In addition, the naltwesources such as stone
quarrying in Hebron and Bethlehem — the large$tatestine — are considered as a

corner stone in the national economy. Howeverptbecity of Hebron, wherdl-



Ibrahimi Mosque is located, also participates in tourism activates well as

economic support.
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Table 3.1: Labour force distribution by economic activityin the study area.

. . Hebron Bethlehem
Economic activity
Governorate Governorate

Agriculture, hunting and fishing 19.6 15.2
Mining, quarrying and manufacturing 19.2 14.4
Construction 7.6 11.4
Commerce, restaurant and hotels 22.2 16.9
Transportation, storage and communicatjon 5.0 4.3
Education 11.5 11.6
Health 2.0 6.6

Source: (PCBS, 2009a).

3.5 Construction Sector and Development

Construction sector is one of the leading econ@aators in the Palestine, which
is led by the private sector and contributes totasngble development and
improvement of economic situation. Its contribution the Palestinian Gross
Domestic Product (GDP) depends on the politicahate and degree of stability;
so it reached 23% from 1989 to 1995, and then exdidc 9% in 2004 due to
Alagsa Intifadah (Enshassi et al., 2007).

The construction sector occupies an important posiamong other economic
activities. It contributes to 12.9.0% to 14.5% loé tabor force in the West Bank
from the year 2004 to 2008; and 16% in the thirdrtgr of the year 2009 (PCBS,
2009a). In both governorates, it comes in the fiiglvel in securing work
opportunities; with relatively lower than the toWlest Bank. Table 3.2 shows the
contribution of the construction sector in the wogportunities in the West Bank

and Hebron and Bethlehem governorates in particular
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Table 3.2: Contribution of construction sector in work ogportunities.

Area Year (Co/c;)ntrlbutlon to labor force employment
2004 13.0
2005 14.4
2006 12.9
West Bank 5007 136
2008 14.9
3% quarter of 2009| 16.0
Hebron d 76
Bethlehem 3" quarter of 2009 114

Source: (PCBS, 2009a).

3.6 Development Projects and Reconstruction

Any country in the world involved in war, naturalsis or military disputes, is to
be subjected to reconstruction in assistance ftwrother states, after the end of
these crisis. Palestine is still moving in the ldi®n stage, which is subjected to
the war crisis and reconstruction especially affter first and seconthtifadah.
According to the Palestinian Ministry of HousingdaRublic Works (MoHPW,
2009), around 20 million square meters of buildag been built since 1994 up
to 2002. In the last 15 years, a large number ofsttaction projects have
implemented in the West Bank in general, and in rbleband Bethlehem in
particular; some are funded by international donetsle others were funded by
the PNA and investment by the private sector. hagonal and governmental
funded construction projects were related to dsiférsectors including but not
limited to: education such as schools, health saghhospitals, water such as
reservoirs, services such as municipality's bugdin..etc. However, the private
sector investment were concentrated on income ggaerand were included but
not limited to hotels, restaurants, commercial eent..etc. on the other hand, the

PNA strategy pushes toward the sustainable deveopmat which development



23

projects will continue in progress in parallel tobanization and population
growth.

3.7 Local Contractors and Classifications

Since the Palestinian National Authority (PNA) dilever the West Bank and
Gaza strip, the construction sector has recordekind jump in building
construction and development. Previously, few lamaitractors were found due
to few projects and occupation restrictions. Moexowall local contractors were
practicing their businesses without any profesdioegulations. Upon the arrival
of the PNA and the start of the reconstruction nnoset, a lot of projects were
started funded by the international community teate appropriate economical
environment to cope the stage requirements; andiengand on contractors has
increased dramatically. In response to that, magw nontractors appeared to
carry out the works. In 1994, the contractors untias been established as an
association for all contractors in order to organihe contracting works in
Palestine, and coordinate with competent autheritgg all contracting related
issues and disputes (PCU, 2003). The contractaos wpecified five categories:
building construction, roads construction, wated a®wage, electro-mechanic
and public works and maintenance. Each categoryudes variety of
classifications and is graded from (1 to 5, gradeclude two grades 1A and 1B).
However, the contractor can split within one or encategories and classified into
one grade under this category based on specitieriex; i.e. the contractor could
be classified in the roads construction categogeurgrade 1A, and at the same

time classified under building construction catggas grade 2. The grade number
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reflects the experience and capacity of the cotdraso grade 1A has more
experience and higher capacity than grade 1B armhs@CU, 2003). For more
details about building construction classificatiosgee Annex 1: criteria for

building construction category.

Hebron and Bethlehem governorates include 112 aciars classified into

different specialization and grading categories3 D them are specialized in
building construction. The participation in biddingpends on the size of the
project; and the owner always specify in the tenusice to which category and

grade the bid is open to.
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4. Chapter Four: Research Methodology

4.1 Survey Design and Sampling

One survey questionnaire was prepared to studyctimractors' attitudes and
behavior toward construction waste management (dsemex 2). The
guestionnaire was designed in a way through whiehinformation concerning
attitudes and behavior of contractors towards cooBbn waste management can
be obtained in an acceptable manner. This questianmcluded information
concerning the contractor classification, years e{perience, number of
implemented projects, number of permanent and teampavorkers, employees
education and training, waste collection and digpaystems, waste sorting,
reduction, reuse, recycling practices, perceptioasd attitudes toward
construction waste management and disposal, behagarding reduction at the
source and reuse and recycling of construction evash addition, the
questionnaire included related information suchchallenges and constraints
facing local contractors in construction waste nganaent.

On the other hand, and for the purpose of samplivgcontractors were divided
into three groups that cover the five grades adsifecations under the Palestinian
Contractors Union (PCU), so that group (G1) inclggades 1A and 1B, group
(G2) include grades 2 and 3, and group (G3) inclyrdees 4 and 5. Knowing that
the PCU classifies the contractors into five grao@sed on specific criteria - see

Annex 1: contractors classification criteria forldung construction specialization



26

- (PCU, 1994). Then a purposive stratified randamgling methotiwas used for

the selection of contractors as specified in tmea size (see Table 4.1).

4.2 Sample Size

For this study, the target population are the @mttrs who have valid

registration with the PCU in the building speciatinn. Since the number of the
contractors who have valid registration up to 1022 in both governorates is
limited, see table 4.1 (PCU, 2009), a random samnas selected to insure a
representative from all contractors. The sample se&lected according to the

following equation (Hogg and Tannis, 1997; citedEmshassi et al., 2007):

2 % _
L _Z**PU-P)

S (4.1)
n= m
_1+ m_l ....................................................................... (4 2)
N

Where m: Sample size of unlimited population
n: Sample size of limited population
Z : Standardization value correspondent to confidéecel (Z = 1.95 for
95% confidence level)
P : Proportional of successes assumed 50%.
LJ: Maximum error of the point estimate.

N : Total number of population.

! Method of sampling used when each group withinpityeulation needs to be represented in the
sample, so the population is divided into groupsata) based on specific criteria, and samples are
taken from each group in the same proportion agtbep has in the population.
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So, the number of contractors sample is 83 andliltliséd between contractors

categories as shown in Table 4.1 below:

Table 4.1: Registered contractors, classification and saple size.

Group No. Gl G2 G3 Total
Classification Category 1A 1B 2 3 4 5

No. of Registered Contractors 4 11 31 35 11 |11 103
Sample Size 3 9 25 28 9 ¢) 83

4.3 Data Collection

The survey research method was followed for th@@ae of data collection. The
questionnaire was completed through direct intersiewith the targeted
contractors. Contractors were represented by preject managers as they were
closer to the work site and / or familiar with despractices than the contractor
himself. However, before the beginning of each @wmtor survey, all of the
contractors were contacted, briefed about the guarel its objectives and a
meeting is reserved for the interview and dataectibbn.

An interview with the Palestinian Contractors UniofHebron branch
administrator) was held to obtain the required rimfation regarding the
contractors' classifications, and to insure whethranot there was any training or
capacity building programs for the contractorsonstruction waste management.
4.4 Statistical Analysis

Analysis of data was carried out using statistipatkage for social sciences
software (SPSS) version 15. Several tests were tesednclude the relationship
between different variables, including logistic negsion model, cross tabulation
and frequencies. For the purpose of identifying tomtractors' attitudes and

behavior, challenges of the CW management and €utlevelopment, cross
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tabulation and frequencies tests were commonly ;us@de logistic regression

model (LRM) was used to identify the factors thastbexplain contractors'
behavior and attitudes toward CW management. Rurtlealuation of

coefficients, model appropriateness and goodnefisark used.

4.4.1 Logistic Regression Model (LRM)

The LRM is used to determine the significant fasttinat affect contractors'
behavior and attitudes toward CW management. #ssumed that contractors'
attitudes are positive or not, and their behavsosatisfactory or not, and two
dependent variables are designated accordinglgddfition, several factors were
suggested to affect attitudes and behavior frorartteeal point of view, and their
significant influence was calculated. The modelass follows (Begum et al.,

2009):

Where:

Pi =1 if contractor attitude and behavior toward CWhagement is positive and
satisfactory;Pi =0 otherwise;

Xi : Independent variable;

B,: Constant term, assumed to be zero to reducddhdazd error of the model;
B : Coefficient of the independent variables;

€: The error term;

i : Number of variables in the model = 1, 2n..
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The value of the coefficieffl; determines the direction of the relationship betwe
dependent variable {Pattitude or behavior) and the independent vagigix).
When 3; is greater than zero, larger or smallgraxe associated with larger or
smaller values of PIn the contrary, if3; is less than zero, larger or smaller X
values are associated with smaller or larger P

4.4.2 Method of Estimation

In order to estimate the parameters in the logiséigression model, after
transforming the dependent variables into logistariables, the maximum
likelihood method was used (Thomas, 1985; Guj2Q03; cited in Begum et al.
2009); and so the probability of certain event odng is estimated by the logistic
regression through calculating the changes in tgarlthm of the dependent

variable. The likelihood function expresses theugal of 5 in terms of known
and fixed values fory (yis related td®) and is derived from the probability

distribution of the dependent variable as folloBsegum et al., 2009):

ﬁ = - nl Y1 - p)ni—v)
L(y) Dyi!m_yi)! P =R (4.4)

So the values @ that maximize the output of this equation is thexrikelihood
estimates.

4.4.3 Coefficient Evaluation

TheWald test is used to evaluate the significance of eaeffficient in the model.

The test is defined as follows (Begum et al., 2009)
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W = (%Elﬂl)z ...................................................................... (4.5)
Wherei is the number of variables = 1, 2 n, andSE is the standard error.
4.4.4 Goodness of Fit

Five tests were used to evaluate the appropriageoethe model for the data.
These include: the log likelihood, Omnibus testx@ad Snell R NaglekerkeR?
and Hosmer — Lemeshow test. Cox and Snetml Naglekerk&?, which can be
treated as supplementary to each other, are mefal @valuative indices such as
the overall evaluation of the model and goodnedg (fPeng et al., 2002). The log
likelihood function is used to measure how the nhditiethe data as it provides a
measure about the goodness of fit. The functicefned as follows (Begum et

al., 2009):

Log - likelihood :EH:[Yi INCY,) +@=Y)IN@=Y)] oo (4.6)

i=1
Where:

Y, : The actual result

A

Y, : The predicted probabilities of this result.

This term is also quoted as -2log-likelihood beeaiishas an approximate Chi-

square distribution, which is defined as follows:

2
X = 2[(log-likelihood of bigger model) — (log likeldod of smaller model)];

the smaller the value, the better the model fitssadhta. However, in order to have
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statistical relationship indication, calculateﬁ2 for the model shall be less than

tabulatedy ?  otherwise there will be no goodness-of-fit.

Furthermore, the coefficients of the model were désted using Omnibus test,
which indicate goodness-of-fit if the observed sfuare is greater than the
tabulated one (i.e. the assumption of all coeffitseequal zero is refused if the
significance value is less than 0.05), which imturdicate the adequacy of the
model for such data type.

In addition, Cox and Snell°Rs used to evaluate the goodness-of-fit because it
determines the proportion of the variation in tlepehdent variable made by the
independent variable of the model. This functiode$ined as follows (Begum et

al., 2009):

2/N
2 _ L(0)
R°=1-| —=
L(ﬂ)} @A)

Where:

L (0): the likelihood for the model assuming constanly.

L (B): the likelihood of the full model.

N: the sample size.

And since Cox and Snell’Rannot achieve a maximum value of 1, Nagelké&ke
that is another descriptive measure of goodneds;ofs used, which also
determines the variation proportion in the outcomade by the independent

variables of the model. The function is defineddi®ws (Begum et al., 2009):
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o= R
RE o (4
Where R2u =1=[LO)™ oo (4.9)

Moreover, another inferential goodness-of-fit tested Hosmer - Lemeshow test,
which provides useful information about the modaibration, is used to check
the goodness-of-fit. This test said that the mofiksl the data well if the
significance value corresponding to Chi-squarereaggr than 0.05 (i.e. the null
hypothesis of the model that means there is nerdiffice between observed and
predicted values, will not be rejected); as sutie farger the Chi-square, the
better the model fits the data.

Also multi-co-linearity between independent varebis investigated using
correlation matrix, to insure no evidence of matiHinearity (none of any two

independent variable have a correlation greater @ha).
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4.4.5 Summary of the Variables in the Model

All of the variables in the model are summarizethim Table 4.2:

Table 4.2: Summary of the variables in the LRM

Variable Variable description Variable definition
No.
V5 = (Xy) Contractor level of education éiplzomoafhir:’urﬁve:rsi;econdary’ 3
V6 = (Xp) Contractor classification 1=group 3,2 =gré)3 =group 1
. 1 =less than 5, 2 = from (6 — 10), 3
VO = (X9) ';'é’ﬁtfgcteg‘re‘:“ted projects by e (11 — 20), 4 = from (21 - 30),
= from (31 — 40), 6 = more than 40.
. | 1 = no schedule, 2 = others, 3 = or]
V13 = (Xy) Frequ'ency of waste COllecmnper month, 4 = twice per month, 5
and disposal. once per V\;eek '
V21 = (Xs) B“yif‘g durable,. refillable anjo = not practiced, 1 = otherwise
> repairable materials. ' ]
V22 = (X) Purchasing raw building 1 = that just sufficient, 2 = a bit mo
B materials per activity. than required, 3 = more than require
V23 = (X7) Use of construction materiaso = not practiced, 1 = otherwise
~\" | pefore expiry date or damage. | ~ — P T '
_ CW has negative environmenta), _ _ . _
V27 = (Xg) impacts. ai =No, 2 =l don't know, 3 = Yes
V28 = (Xg) | Impact of CW on human health 1 =No, 2 = | dé&now, 3 = Yes
1 = less than 10, 2 = from (10 — 20)
V32 = (Xy9) | No. of skilled labors = from (21 - 30), 4 = from (31 — 50
5 = from (51 — 100).
1 = less than 10, 2 = from (10 — 20)
_ . = from (21 — 30), 4 = from (31 — 50
V34 = (Xy) | No. of unskilled labors. 5 = from (51 — 100), 6 = from (101
200).
Most frequent of construction, _ _ -
V37 = (X1, |related education among fie Géip_loor:]gerj-zu;i\(/:grusrif; certificate, 3
supervisors. P )
V38 = (X9 Training of field supervisors in1 = none of them, 2 = some of them
~ V¥ | CW management. = all of them.
V39 = (Xu0) Experience of field superviso S low, 2 = medium, 3 = high.

in construction.

, 3
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5. Chapter Five: Data Analysis, Results and Discussion

5.1 Construction Waste Quantification

5.1.1 Waste From the Construction Activities

The survey showed that the quantity of CW produsedone squared meter of
building floor construction ranges between 17 Kgl—kg. This range is relatively
higher than ranges in other countries like thahified by Lauritzen which was
(20 — 50) kg/rf of building floor constructed (Lauritzen, 1994tedl in Kartam et
al., 2004). The production of wastes depends tdatge extent on behavior and
experience of workers in the job they are perfognim addition, type of the
building, level of labor intensity and availableh@ology, absence of legislations,
attitudes and commitment of contractors to souedeiction are the major reasons
behind this variation.

Respondents to this question reach 46 answers eprdsent 53.5% as shown

Table 5.1 below:

Tablb.1: Respondents to CW quantification

Respondents
No. %
47.0 54.7

The obtained data of the building areas and thdymed quantities of the CW is

plotted and a linear relationship is concludedresvs in Figure 5.1 below:
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Figure 5.1: Relationship between the area of the buildingnd the produced quantity of CW.

Assuming the produced quantity of wast&isand the area of the building As
then the relationship between area of the building produced quantity of waste

as follows:

Q=00510A-04418..........ccoiiiiii e, (5.1)

Where: R® = 0.7475

Q is the produced quantity of CW in metric ton.

A is the area of the building in°m
The waste included in this model is that producea aesult of the construction
activity, and exclude any demolition or surplus t@as This formula provides an
estimation of the CW generated at the worksite witbhng relationship between
the produced quantities of waste and the areaeobthiding, so 74.75% of the
variation in the produced waste quantity is detasdiby the variations in the

building area.
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5.1.2 Surplus Wastes of Excavation Activities

Any building construction requires excavations @i leveling to reach the

reduced level on which the foundations of the bogdcan be located adequately
without any risk. These excavations are site specnd depend to the large
extent on the nature of the soil, type of the stmecand topographical features of
the land. The residues of such excavations, whiceetmthe technical

specifications of the project, are normally usedilisg materials where needed
inside the project area or anywhere else; wheréa$ tlo not meet the

requirements are sent to the disposal sites. Tioidysinvestigated the waste
produced from 85 construction sites and the ardatheo constructed building

versus the produced quantity of wastes were plaseshown in Figure 5.2 below:

& Seriesl

Linear (Series1

12000

y =0.8031x +987.45
R?=0.2631

9000 - -

6000 -
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Figure 5.2: Relationship between area of building and thgquantity of surplus wastes.
The data is too scattered that makes it diffiauicdnclude any strong relationship
between the area of the building and the produceahtity, so the variation in the

building area determines only 26.31% of the vavradiin the produced quantity
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of wastes. Moreover, excavation residues are velgtindependent from workers
behavior since other factors are controlling tieations as mentioned above.

5.2 Attitudes and Behavior Toward CW Management

Through the evaluation of contractors' attitudesd dehavior toward CW
management, it has been assumed that contractdudatttoward CW
management positive or negative and behavior wensidered satisfactory or
unsatisfactory, and consequently the data wassstafly treated to match this
objective. The following variables (Table 5.2) werged to determine attitudes

toward waste reduction at the source, reuse arydlneg:

Table 5.2: Variables of attitues

Reduction at the source

No. Description Label

V20 | Do you follow waste reduction at thé&'es = (positive attitude), Np
source practices? = (negative attitude)

V21 | Do you buy durable, refillable andrrequently and occasionally
repairable materials? = Yes (positive attitude), nof

V23 | Do you use construction materials befppgacticed = No (negative
expiry date or damage? attitude).

Reuse and recycling

V24 | Do you use construction materials onsite ttatquently and
can be reused? occasionally = Yes

V25 | Do you buy materials that have reuse packing@ositive attitude), not

V26 | Do you use recyclable materials |ipracticed = No
construction? (negative attitude).

Contractors' behavior toward CW management wasrrdeted through the
evaluation of onsite waste sorting and waste depbshavior. The following

variables (Table 5.3) were used in the evaluation:
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Table 5.3: Variables of behavior

Waste sorting behavior

No. Description Label
V11 | Do you sort CW Frequently and occasionally = Yes (satisfactory),
onsite? not practiced = No (unsatisfactory).

Waste disposal behavior

V14 | Which of the Municipal domestic solid waste dumpsite, private
following dumpsite and municipal CW dumpsite = satisfactory
disposal sites | behavior, randomly (beside roads ... etc.) and others

you are using? | unsatisfactory behavior.

Moreover, the factors affecting contractors' atkis and behavior were
investigated. Several factors were suggested extadittitudes and behavior from
theoretical point of view and their significant lunce was calculated. The
findings indicated that contractor experience widspect to the number of
executed projects, waste reduction measures andberuofi unskilled labors are
significant factors affecting contractors' attitadeward CW management. Waste
reduction measures, perception of CW environmentphcts, number of skilled
labors, number of unskilled labors and training significant factors affecting
contractors' behavior regarding CW management.
5.2.1 Contractors Attitudes Toward Source Reduction, Reus and
Recycling
The study results showed great variations betweatractors' positive attitudes
(90.7%) and negative attitudes (9.3%) toward westieiction at the source. This
supports the findings that said attitudes towardtevananagement are generally
positive (McDonald and Smithers, 1998; Lingard gt2000; Teo et al. 2000;

cited in Begum et al.,, 2009). On the other handbo 8hd 14% of the sample
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showed positive and negative attitudes toward reoisevaste and use of

recyclables materials, respectively. The resuktsshown in Table 5.4 below:

Table 5.4: Attitudes on source reduction, reuse and recling

Contractor group

Reduction at the source

Reuse ankcycling

No. % No. %
Yes | No Yes No Yes No Yes Ng
G1 (grades 1A & 1B) 11| 3 786 | 214 8 6 57.1| 425
G2 (grades 2 & 3) 49 5 90.7 9. 48 6 889 11.1
G3 (grades 4 & 5) 18 0 100.0 O. 18 0 100.0 0.0
Total 78 8 90.7 9.3 74| 12 86.0 14)0
(Chi-squaré= 13.024, df= 2,
P-valué = 0.001)

It seems that the profit vision of contractors ifiles the positive attitude toward

CWM since reduction at the source means efficiesg af building materials,

reuse of waste materials and use of recyclablekl dmi cheaper than supplying

new materials, which in turn maximize the profittloé contractor.

5.2.2 Factors Affecting Contractors Attitudes

The logistic regression model (LRM) was employedetst the significant factors

affecting contractor attitudes in the CW managenanbng 8 studied factors.

The final model for determining contractors' atligs toward CW management is

as follows:

Log (R/1-R) = 0.447X — 3.272% + 1.104% + 0.559% — 0.337X% +

4.535% - 1.353X%1 + 1.4528X%4

The model summary and other appropriateness amthgss of fit tests are shown

in Table 5.5, which shows that the model is appaderand fits the data well

2 Chi-square test is used to determine whether thereigmificant variation between observed and

expected frequencies.

% Degree of freedom (df) = (number of rows — 1)*(numbfecadumns - 1)
4 P-value is the significance measure, if the value is less @5, then the relationship is
significant (i. e there is no much difference between obsensand expectations).
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(refer to the methodology for appropriateness asmtigess of fit). The results of
analysis showed that three of the studied variabtessignificant, while other

variables have strong relationship with attitudeward waste management but
without any statistically significant. Table 5.6nsmnarizes the results of the LRM

for the whole sample.

Table 5.5: Attitude model summary and other goodness-ofiftests

Model Summary
-2 Log likelihood | Cox & Snell R Square | Nagelkerke R Square
20.910 0.680 0.907
Omnibus Tests of Model Coefficients
Chi-square df Sig.
96.925 8 0.000
Hosmer and Lemeshow Test
Chi-square df Sig.
1.125 7 0.993
Tabulated Chi-square = 90.53

The model output can be explained as follows:

» The model shows positive relationship between emtdr attitude and the
level of education, so the higher the educatiorlle¥ the contractor the
more positive attitude toward waste management.réagon could be that
contractors with higher level of education have dymoanagement skills
and be able to manage the project cycle, includhmg waste, in an
appropriate manner.

= There is a reverse relationship between contractassification and
attitudes, so small size contractors have mordipesttitude toward CW
management than medium size and large contractbis.is opposite to
Begum et al (2009) who found that large contract@ge more positive

attitude toward waste management than medium sizé small
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contractors. This is because small size contraci@sisually participating
in smaller size projects where the profit marginn@mally low, and
contractors in such cases are looking forward doice expenses and save
as much as possible.

Contractors' attitude toward waste management ise npmsitive for
contractors who have more projects execution; eectdrs with more
projects execution are more familiar with cost ahn throughout the
construction period.

The results showed that the lower the frequencwasdte collection and
disposal, the more positive attitude toward wastnagement; because
low frequency of waste collection and disposal s iadication of
following waste reduction measures. This findingeag with Begum et al.
(2009) who found that contractors with low wastdlemtion frequency
have positive attitude toward CWM.

Contractors, who follow source waste reduction sashsupplying just
sufficient raw building materials per activity, lemore positive attitude
than those who are supplying more.

Contractor attitudes toward CW management are npmsitive for
contractors who use construction materials befaraatje or expiry date;
because this is an indication of following wastgueion at the source.
The findings indicate that the contractors' atesicare reduced if the

number of unskilled labors increased. This coulddoe to inadequate
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field monitoring and absence of incentives by tbatactor, low wages,

which makes the worker careless regarding wasthgeterials.

Table 5.6: Factors of contractors attitudes as estimatebdy the LRM

Variable Es’gir_nated ; Standardeerror V\/_al_d L | df Significance

coefficient () (S.E) statistics (P — valuef
X1 0.447 0.765 0.341] 1 0.559
Xo -3.272 1.573 4.326] 1 0.038
X3 1.104 0.613 3.243] 1 0.072
X4 0.559 0.509 1.207| 1 0.272
X6 -0.337 0.921 0.134| 1 0.714
X7 4.535 2.014 5073 1 0.024
X11 -1.353 0.644 4419 1 0.036
X14 1.452 0.957 2.300] 1 0.129

-2 log-likelihood: initial = 117.835, final = 20.910

X4: Contractor level of education.

X,: Contractor classification.

Xz No. of executed projects by the contractor.

X4: Frequency of waste collection and disposal.

Xe: Purchasing raw building materials per activity.

X7: Use of construction materials before expiry datdamage.
X11: No. of unskilled labors

X14: Experience of field supervisors in construction.

» The results provided forward relationship betweent@ctors' attitudes
and experience of the field supervisors, so awisudoward waste
management tend to be more positive if the cordractield supervisors
have higher experience in construction relatedvitiets. High experience
in construction reduces the human errors when ilogdtench marks and
other construction activities related marking, whreduce the probability
of errors and waste generation as well. In additiexperienced field

supervisors are much familiar about the usage acorporation of waste

®B is the coefficient of the model substituted in equati@ this coefficient is vector and the sign
indicates the direction of the relationship in referencaltde 4.2.

® S.E is the standard error of the coefficirit e B, = 0.447 + 0.765).

" See the research methodology for i d Test definition.

® The independent variable K1, X, ... etc.) is significant if the P-valuye0.05.
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materials into other filling activities and thusdueing the waste
production as well.
5.2.3 Contractors' Behavior
In Palestine, observations indicate that behavior donstruction waste
management is not satisfactory in terms of enviremia protection. This is
greatly clear from the evidence of waste disposattces, which is taking place
on different inadequate locations. Both waste sgrénd disposal behavior have
been studied for the three sampled groups of oo as shown in Tables 5.7

and 5.8, respectively.

Table 5.7: Sorting of CWs materials

Contractor group No. of respondents | Percentage oespondents
Yes No Yes No
G1 (grade 1A & 1B) 7 7 50.0 50.0
G2 (grade 2 & 3) 25 29 46.3 53.7
G3 (grade 4 & 5) 10 8 55.6 44 .4
Total 42 44 48.8 51.2

The results showed that 51.2% of the contractorsi@osort their waste at the
construction site compared to 48.8% who do so.dnegal, there is no large
difference between contractors who are practicongyreg of waste materials and
those are not practicing although small size caotitra (G3) were observed the
highest level of onsite sorting of wastes, followsdlarge size contractors (G1)
and finally medium size (G2) who were observed ® the lowest sorting

behavior level. Some of the contractors reporteat the separation of waste
materials refer to two reasons: first, economicsoeaas some of the waste
fractions can be sold such as the metal fractidmchvindicate the highest level of

sorting behavior among G3. The second, separafiaeinforcement steel bars
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from CW and especially demolition wastes facilitdteading and loading
processes.

With respect to waste disposal behavior, the ressliowed that the majority of
the contractors are using private (34.9%) and nip@licconstruction waste
dumpsites (27.9%). Because construction wasteilisnationally non regulated
and absence of sanitary landfills in the area,a$iapat both sites in addition to
municipal domestic solid wastes dumpsites is thest bavailable option.
Unfortunately, the findings showed that 16.3% @& tlontractors are disposing the
wastes in random (on open land, beside roads ..aatd.practiced by all groups
of contractors with highest level in G2 and lowiesG3.

In conclusion, sorting and disposal behavior of GWetter and more positive for
small size contractors (G3) and large size (G1 tloea medium size (G2). This
result could be due to cost reduction purposes simall contractors, and
environmental management plan requirement by ddioorsirge contractors who

are mostly involved in large external donated istinacture projects.

Table 5.8: Contractor CW disposal behavior

Method of waste Gl G2 G3 Total
disposal No. % | No.| % No. % No. %

Municipal

domestic solid 0 0.0 3 5.6 2 11.1 5 5.8

waste dumpsite
Private dumpsite 6 429 18 338 (5 33]3 30 349
Municipal
construction 5 357 | 13| 241 6 33.3 24 27.9
waste dumpsite
Randomly (beside , | 143| 11| 204 1| 56| 14 1683
roads...etc)

Others 1 7.1 9 16.6 3 16.7 13  15/1
Total 14 | 100.0f 54| 100.0 18 100.0 86 100.0
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5.2.4 Factors Affecting Contractors Behavior
In order to identify the most factors that bestlaks contractors' behavior toward
CW management, the LRM was also selected as the dbasstical analysis
method for such events. The final model of the @mors’ behavior regarding
waste management is as follows:
Log (R/1-R) =-1.810X% + 0.279X% + 2.207X% + 2.343X% — 2.590% — 2.485% +
1.145% 1.508%0 + 1.415X%, + 0.574X%, + 3.389X3 ......... (5.3)
Table 5.9 presents the model summary and othepppateness and goodness of
fit tests, which shows that the model is appropreaatd fits the data well (refer to
the methodology for appropriateness and goodnesi).ofhe findings indicate
that 8" variables among the fistudied variables are significant (P-vatu®.05,
see Table 5.10), while other variables have stragigtionship with behavior
toward waste management but without any statistogificance. The model
output of the contractors' behavior regarding wastmnagement for the whole

sample is summarized in Table 5.10.

Table 5.9: Behavior model summary and other goodness-tat-tests

Model Summary
-2 Log likelihood Cox & Snell R Square | Nagelkerke R Square
43.518 0.583 0.777
Omnibus Tests of Model Coefficients
Chi-square df Sig.
74.318 11 0.000
Hosmer and Lemeshow Test
Chi-square df Sig.
5.256 7 0.629
Tabulated Chi-square = 96.22

The logistic regression model output can be expthis follows:
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The findings shows negative relationship between dbntractor group
(classification) and behavior regarding waste mamant, the larger the
contractor size, the lower the behavior regardingst& management.
Begum et al. (2009) reported negative relationdb@ween contractor
category and behavior regard waste management. rEiglt also in
complimentary with attitudes toward waste managénikat correlate
negatively with the contractor size.

Contractors' behavior is more satisfactory for cactors that have more
projects execution. The reason could be that expeei and knowledge
about the benefits of waste sorting and potentiglaicts of non-sorting of
CW during loading and unloading, is higher amongti@actors who
executed more projects. Also those contractorsdcdad experienced
difficulties with official authorities due to inadeate waste disposal that
pushed them later to use specific disposal sitggoapd by concerned
authorities to protect their reputation and keegrthusiness going on, as
such inadequate waste disposal could affect biddimgfor their favor.
Contractors, that follow waste reduction practisash as buying durable,
refillable and repairable materials, have more statiory behavior.
Because those contractors, who follow such pragtiaee considered low
waste producers, which contribute to environmemtadection.

Behavior is more satisfactory for contractors thamnot adhere to some of
the waste reduction measures such as supplyingbrtading materials

that are just sufficient. Although supplying monan required materials is
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waste generation, contractors that follow suchtpres tend to have more
satisfactory behavior regard waste management. Boméhe time frame
of the project implementation is tight and the pgnef delay is relatively
high that could exceed the cost of materials wasttdggrefore, contractors
in such situations are looking to the progress niwae expenses reduction
of materials. Also some types of imported materisleh as ceramic tiles,
is not always available in the market especiallg tolors, therefore,
contractors are forced to supply more than requipgahtity to cover the
maintenance period through which the type couldabsent from the
market.

Contractors that follow some of waste reduction sneas at the source
such as the use of building materials before exgate or damage; have
less satisfactory behavior on waste managementrédson could be that
contractors are looking to avoid extra cost moenttvaste reduction and
environmental protection as well.

Contractors' behavior regarding waste managemdassssatisfactory for
contractors that perceived that CW has no negativeonmental impacts.
Low awareness regarding environmental impacts @f tlonstruction
wastes could be the reason behind random wastesdispwhich is
considered unsatisfactory behavior.

Contractors' behavior regarding waste managemenbis satisfactory for
contractors that perceived that CW is harmful te #human health.

Contractors' perception about the impact of the GhWVhuman health,
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which can create health risks, could be the readat pushes the
contractors toward adequate waste disposal.

Contractors' with more skilled labors have lessstattory behavior on
waste management. Since most skilled labors ar&imgpin accordance
with unit rate production, onsite sorting of CW twbmot take place as it
takes time, and contractors do not requesting frelstices to reduce
expenses.

The higher the number of unskilled labors, the arghe satisfaction level
of contractors' behavior. The reason could be tinskilled labors try to
make use of the waste fractions such as steeljwimproves onsite waste
sorting behavior.

The results showed that the higher the level ofstrastion related
education among the field supervisors, the morésfaatory behavior
toward waste management. This is contrary to Begum. (2009), who
reported that contractors with highly educated e@yg® have less
satisfactory behavior regarding waste managemeonsi@uction related
education improves the knowledge of field supemgscegarding the
benefit of reuse of some waste fraction, which lteésuonsite sorting of
such wastes and leading to satisfactory waste neamexgt behavior.

The findings provided that contractors whose fisigbervisors received
training in CW management tend to display mores&attory behavior

regarding waste management. Because training ireprtive knowledge
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about the benefits of waste sorting and adequaigodal as well as the

impact of random waste disposal and potential envirental degradation.

Table 5.10: Factors of contractors behavior as estimatelly the LRM

Variable Est_irr_lated Standard Walc_l df Significance

coefficient @) | error (S.E) | statistics (P — value)
X2 -1.810 1.013 3.194 1 0.074
X3 0.297 0.276 1.161 1 0.281
Xs 2.207 1.344 2.697 1 0.101
X 2.343 1.003 5.456 1 0.020
X7 -2.590 1.661 2.430 1 0.119
Xsg -2.485 0.972 6.532 1 0.011
Xg 1.145 0.653 3.072 1 0.080
X1c -1.508 0.602 6.275 1 0.012
X11 1.415 0.638 4.915 1 0.027
X12 0.574 0.407 1.996 1 0.158
X13 3.389 1.531 4.901 1 0.027

-2 log-likelihood: initial = 117.835, final = 43.518.

X,: Contractor classification

X3 No. of executed projects by the contractor.

Xs: Buying durable, refillable and repairable materials.

Xe: Purchasing raw building materials per activity.

X7: Use of construction materials before expiry datdamage.
Xg: CW has negative environmental impacts.

Xg: Impact of CW on human health

X0 No. of skilled labors

X11: No. of unskilled labors

X12: Most frequent of construction related education amond iepervisors.
X1z Training of field supervisors in CW management.

5.3Challenges of the Construction Waste Management

The main challenges and problems that faced th&amars in the construction
waste management were assessed within the frameviditks research. Eight
challenging problems were selected and the coonsicviews toward these
challenges were generated as shown in Table 5.kié.ahalysis shows large
variations between some of these elements and éoiation between others. The

lack of landfill sites for CW scored the highestang other challenging problems
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(34.9%), and the variation is too large betwees t#lement and the rest of the
other elements.

Table 5.11: Main challenges in the CW management

Variable Gl G2 G3 Total
Count| % |[Count| % |[(Count| % |Count| %

Careless of

workers 2| 143 11| 20.4 1 5.6 14| 16.3

Low

experience of 5| 35.7 4 7.4 2| 11.1 11| 12.8

workers

Lack of

landfills 5| 35.7 21| 38.9 4| 22.2 30| 34.9

Absence of

government 1 7.1 4 7.4 3| 16.7 8 9.3

incentives

Lack of

recycling 0 0.0 5 9.5 1 5.6 6 7.0

facilities

Absence of

legislations 0 0.0 5 9.3 3| 16.7 8 9.3

and polices

Lack of

financial 0 0.0 2 3.7 2| 111 4 4.7

resources

Projects

technical 1 7.1 0 0.0 0 0.0 1 1.2

specifications

Others 0 0.0 2 3.7 2| 111 4 4.7
Total 14| 100.0 541 100.0 18| 100.0 86| 100.0

Also, this element represented a challenging proliteall contractors groups: G1
(35.7%), G2 (38.9%) and G3 (22.2%). This indicdtest the top priority to be
taken by regulatory authorities is to regulate Clspdsal service and set down
the specifications of sanitary landfills. The setq@niority as indicated by the data
is the careless of workers that scores (16.3%)h wetatively lower variations
from other problems such as low experience of wwrleat score (12.8%). The

careless of workers indicates that the promotiofC@% management principles
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among the workers as well as contractors in thetcoction industry is too poor
or not non effective by the competent authoritidswever, the low experience of
workers in the construction waste management itebcahat the training of
workers for such jobs is not reaching the acceptdéVel, and this also is
supported by the survey since (74.4%) of the cotura stated that none of their
workers has received training in the CW managemant 66.3% of them
provided that none of their field supervisors haseived training in the CW
management (see table 5.12). Absence of legisktard policies that score
(9.3%) and absent of government incentives thates(@3%) came in the fourth
level. The remaining challenges are of lower imgoce as indicated by the
survey and can be listed in descending order dewsi Lack of recycling

facilities, Lack of financial resources, Projeashnical specifications.

Table 5.12: Training of labours and field supervisors

Variable Answer No. of respondents| Percent
Do labors receive training | All of them 3 3.5
or awareness in Some of them 19 22.1
construction waste None of them 64 74.4
management? Total 86 100.0
Do they (field supervisors) | All of them 4 4.7
receive training or Some of them 25 29.1
awareness in construction | None of them 57 66.3
waste management? Total 86 100.0

On the other hand, it has been noticed that chgilgnproblems that faces large
contractors (G1) in the CW management are sligdtffer from small size
contractors (G3), while medium size contractors)(& ranging between both,
sometimes approaching G1 and others approachingT&@ae 5.11 shows full

details of these challenges.



52

5.4 Horizon of Future Development

The successful and sustainability of any develogntmpends largely on the
acceptance and response of the target populatiwerefore, future development
in the CW management shall reflect the views of ¢betractors as main waste
producers, and can contribute to sustainable wasteagement. However, the
majority of the contractors reported that the latkvaste disposal facilities is the
main challenge they are facing, which indicatesessary development in CW
disposal shall take place. Based on that, the vigwdifferent contractors' sizes
regarding willingness to pay for improving CW caclien and disposal were

generated to investigate their responses towantdefutevelopment.

Table 5.13: Contractors classification by willingness tgpay

Contractor Have you_the willingness to pay more for imprO\_/ec
construction waste collection and disposal service| Total
Group
Answer No Yes
Gl Count 6 8 14
% 42.9 57.1 100.0
G2 Count 17 37 54
% 31.5 68.5 100.0
G3 Count 3 15 18
% 16.7 83.3 100.0
Total Count 26 60 86
% 30.2 69.8 100.0

The results showed no statistically significancitrenship between contractor
group and experience, and willingness to pay. Inega, the majority of the
contractors (69.8%) have the willingness to payarfor improved CW collection
and disposal service. The relationship betweenractur size and the willingness
to pay is in reverse order: the larger the contrasize (G1), the lower the

willingness to pay, and vice versa (see Table 5.T8)s result pushes toward
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establishing collection and disposal system becenes#ium (G2) and small (G3)

sizes represent the majority of the contractors.

In addition, the contractors' willingness to payswaudied with respect to their

experience in the construction sector. The ressh®wed reverse order

relationship between contractor experience andngitiess to pay: the lower the

years of experience, the higher willingness to paxcept for the very high

experience (more than 30 years) that showed 1000imngmess to pay, which

can't be taken as an indication due to the limftechber of this group (see Table

5.14). The findings indicated that the new generetiof contractors are more

committed to the waste management, and pushes dowegulation of waste

collection and disposal practices.

Table 5.14: Contractors experience by willingness to pay

Contractor | Have you the willingness to pay more for improved
: : . : X Total
Experience | construction waste collection and disposal service
in Years Answer No Yes

2-5 Count 2 8 10
% 20.0 80.0 100.0

6- 10 Count 7 18 25
% 28.0 72.0 100.0

11-15 Count 7 16 23
% 30.4 69.6 100.0

16 - 20 Count 5 8 13
% 38.5 61.5 100.0

21-30 Count 5 7 12
% 41.7 58.3 100.0
Count 0 3 3

> 30 % 0.0 100.0]  100.0

Total Count 26 60 86
% 30.2 69.8 100.0

5.5Contractors Perception

Contractors' perception of CW management principlese investigated with

respect to contractors sizes (Tables 5.15 and ;5&l) perceptions regarding
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environmental and health impacts of CW with resgectontractors sizes were
also evaluated (Tables 5.17 and 5.18).

Table 5.15: Conractors classification by perception of wete management principles

Contractor Dou you think that waste regluction, reuse ar_1d r_ecy'mg isa
Group key toward construction waste minimization?
Answer No | don't know Yes Total
G1 Count 1 1 12 14
% 7.1 7.1 85.7 100.0
G2 Count 4 6 44 54
% 7.4 11.1 81.5 100.0
G3 Count 0 1 17 18
% 0.0 5.6 94.4 100.0
Total Count 5 8 73 86
% 5.8 9.3 84.9 100.0

In general, 84.9% of the contractors perceived tiaste reduction, reuse and
recycling is a key issues toward CW minimizatianwhs found that there is no
statistically significant relationship (P-value 8) between contractor group and
perceptions although the smaller size (G3) showecdighest positive perception
as shown in Table 5.15.

Table 5.16: Perception of waste reduction at the source

Contractor In your (_)pinion, is reduc'Fion at the source is_the
Group best option for construction waste minimization? Total
Answer No | don't know Yes
Gl Count 2 1 11 14
% 14.3 7.1 78.6 100.0
G2 Count 4 8 41 53
% 7.5 15.1 77.4 100.0
G3 Count 2 2 13 17
% 11.8 11.8 76.5 100.0
Total Count 8 11 65 84
% 9.5 13.1 77.4 100.0

Further, 77.4% of the contractors perceive thatevesduction at the source is the

best option toward CW minimization. Also it was fauthat there was no real
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variation between contractor classification andception although the larger the
contractor size the higher the positive percepdi®shown in Table 5.16.
Moreover, 70.9% of the contractors perceive that KA¥ negative environmental
impacts compared to 55.8% who perceived that C\Waisnful to the human
health. Although the results showed positive pdioap of CW environmental
and health impacts, there was no specific relatipnsetween contractor
classification and perception as medium size cotura (G2) were the highest
positive perception of environmental impacts, amel $maller size (G3) were the

highest positive health perception. Full detaiks stiown in Tables 5.17 and 5.18.

Table 5.17: CW environmental impact perception by contrator classification

Contractor Do you thin_k that the_ construction waste hag
Group negative environmental impacts? Total
Answer No | don't know Yes

G1 Count 4 2 8 14
% 28.6 14.3 57.1 100.0

G2 Count 10 4 40 54
% 18.5 7.4 74.1 100.0

G3 Count 3 2 13 18
% 16.7 11.1 72.2 100.0

Total Count 17 8 61 86
% 19.8 9.3 70.9 100.0

Table 5.18: CW health impact perception and contractors lassification

Contractor What is the impact of the construction waste of

Group human health? Total

Answer | Not harmful | | don't know | harmful

G1 Count 0 6 8 14
% 0.0 42.9 57.1 100.0

G2 Count 12 13 29 54
% 22.2 24.1 53.7 100.0

G3 Count 5 2 11 18
% 27.8 11.1 61.1 100.0

Total Count 17 21 48 86
% 19.8 24.4 55.8 100.0
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In general, contractors' perception of CW managemenciples, environmental
and health impact were more positive and consistgith no major variations
between one contractor group and another. Thisnignalso is in consistency with
contractors attitudes toward waste management,hwmvies found to be 90.7%
toward reduction at the source and 86% toward randerecycling.

5.6 Legislations and CWM Regulations from Contractors Bint of View

5.6.1 Construction Waste Management Instructions

The data analysis shows that 84.9% of the contratt@ve no official instructions
to deal with the construction waste compared té%5who have (see Table 5.19).
This indicates that there is no systematic andrqgbeacedure and instructions
regarding CW generation, reuse, recycling and faigposal. Experience in the
construction sector proved that CW management ihdolarge extent ignored,;
and instructions stipulated in some contracts apeengeneral such as "suitable
material of excavation residues are to be usedHerfilling places, the none
suitable and extra are to be transported and désbofisite, where these sites are
acceptable to the employer” or "the waste surghasilsl be removed from the site
to other places approved and accepted by the alffiauthorities”. These
instructions remain contract specific and diffeonfr employer to another, and
considered as official instructions by some of¢betractors in spite of its general
form.

On the other hand, employers in the constructiclustry are always looking for
the quality of the work performed by the contractather than the waste

management. Contracting agencies are restrictegvtirk by top quality through
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highly qualified workers in the construction acties without any restrictions to
the waste production and management skills amam@ntployees; but left as the
responsibility of the contractor to decide. Thesmrabehind that could be the

absence of restrictions by law as well as to aco&t implications.

Table 5.19: Instructions for CW management

Variable Answer No. of respondents Percent
Do you have official Yes 13 15.1
instructions about how to No 73 84.9
deal with construction waste | Total 86 100.0

5.6.2 Current Disposal Sites

In Palestine and the study area in particular, eitenstruction wastes disposal is
none regulated, the disposal is taking several $oimsolid waste dumpsites, in
private dumpsites, on private land and at the abntsnalong right of ways.
Aesthetics, dust emissions, deterioration of adiucal and grazing land are
common phenomena of environmental pollution duethe random waste
disposal. The current waste disposal sites andramots' opinion regarding
haphazardly waste disposal are shown in the TaB& 5

The survey results provided that 16.3% of the @mttrs are disposing the CW in
random: on open land, beside roads ...etc. Thieariglillegal in reference to the
PEL, article (10) that asks agencies and indivslt@altake necessary precautions
for safe storage and transport of construction evast prevent environmental
pollution. This means that waste disposal in pudaas, where the environmental
impact is significant, is prevented. However, otd&posal sites are municipal
and private, which are difficult to be classified kgal or illegal due to the

absence of regulations by the law. Despite the redesef evaluation reference,
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disposal in such sites remain limited in specifimes and better than segregation

anywhere.
Table 5.20: Current waste disposal sites and contractorpenion regarding random disposal
Variable Which of the following disposal sites yoware using?
Contractor Gl G2 G3 Total
Group
Answer Count| % |[Count| % |Count| % |Count| %
Municipal
domestic
solid waste 0 0.0 3 5.6 2 11.1 5] 58
dumpsite
g“"ate. 6 | 429| 18 | 333 6 | 333 30| 349
umpsite
Municipal
construction | 5| 357| 13 | 241 6| 333 24| 27.9
waste
dumpsite
Randomly
(beside 2 14.3 11 20.4 1 5.6 14| 16.3
roads...etc)
Others 1 7.1 9 16.6 3 16.[7 13 15.1
Total 14 100.0, 54 100.0f 18 100.0f 86 | 100.0
Variable In your opinion, random waste disposal islue to:
Contractor G1 G2 G3 Total
Group
Answer Count| % |Count| % |Count| % |Count| %
Absence of
legislation 6| 429 21| 38.9 7| 38.9 34| 395
and policies
Poor 5| 35.7 9| 167 1| 58| 15| 17.4
behaviors
lack of
landfills 0 0.0 18| 33.3 7| 38.9 25| 29.1
Others 3 214 6| 11.1 3| 16.7 12| 14.0
Total 141 100.0 541 100.0 18] 100.0 86| 100.0

Nevertheless, the observations showed that randastewdisposal is relatively
higher than provided by the statistical analysistlué survey; this could be
translated due to sub-contracting of waste dispibsaligh truck drivers, who are

the common sub-contractors for this concern, asfield by several contractors
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through data collection interviews. In this waye timain contractor is no more
liable on the waste disposal, and the truck driyess exit the borders, where the
local authority is responsible for, and dispose waste randomly at the nearest
space.

From contractors' point of view, haphazardly watigposal is mostly referred to
the absence of legislations and policies accorttng9.5% of the respondents.
The second reason is the shortage in landfillsgdesed for such purposes in
accordance with 29.1% of the respondents (see &B[®. This result supports
the investment in CW management through the cortstru of engineered
landfills, upgrading the legislations and estalsheht of comprehensive waste
management system.

5.6.3 Institutional Arrangement and Responsibility

The PEL, article (9) stated that the ministry ofvieotnmental affairs in
cooperation with other specialized agencies shetiérchine the standard of the
solid waste disposal sites. However, these stasdarainot determined up to now,
and most of the waste disposal sites, includingsttantion waste disposal, are
still lacking to any engineering and sanitary reguients. This requires the EQA
to fulfill its obligations and coordinate with othactors, ministries and agencies
to set down the basis for comprehensive waste neamagt system.

Similarly, from contractors point of view, the datallected showed that
municipalities are the first responsible for impray waste disposal 60.5%, the

EQA comes in the second position 30.2%; while tiaerall construction waste
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management lies within the EQA in coordination wather ministries 46.5% (see

Table 5.21).
Table 5.21: CW management responsibility
. Who is the responsible for improving
Variable . ;
construction waste disposal? Total
Contractor Gl G2 G3
Group
Answer Count| % Count | % |Count | % |Count %
Municipalities 7 50 35| 64.8 10| 55.6 52| 60.5
Contractors 1 71 2 3.7 1 5.6 4 4.7
Regulator 5| 35.7 16| 29.6 5| 27.8
authority 26| 30.2
(EQA)
Others 1 71 1 1.9 2| 111 4 4.7
Total 14| 100.0 54| 100.0 18| 100.0 86| 100.0
. Who is the responsible for the overal
Variable ,
construction waste management? Total
Contractor Gl G2 G3
Group
Answer Count| % Count | % Count | % Count | %
Municipalities 4| 28.6 13| 24.1 4| 22.2 21| 24.4
Contractors Q 0.0 2 3.7 1 5.6 3 3.5
Regulator
authority 3| 214 10| 185 4| 22.2 17| 19.8
(EQA)
EQAIn
coordination
with other PA 7| 50.0 27 50 6| 33.3 40| 46.5
ministries
Others 0 0.0 2 3.7 3| 16.7 5 5.8
Total 14| 100.0 54| 100.0 18| 100.0 86| 100.0

This result strongly supports the role of the ratprdy, monitoring and executive
authorities. The EQA should communicate and codpeséth other agencies to
determine the proper rules and procedures regaitti@agCW management and
promote the public and private sectors and ind&isluto comply with.
Municipalities and other local and national authiesi are requested to insure that

these rules and procedures are set as a referenttee twork contracts, and
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monitor its implementation. Contractors and otheonstruction sector
stakeholders, firms and individuals, shall adomt eamply with the requirements
of the regulations to insure clean environment.té&ar(2004) stated that it is the
responsibility of the waste creator to insure tbenpetency of the contractor to
deal and dispose the waste safely in accordandethét agreed techniques and
procedures.

Based on the above-mentioned, it is concluded @ugtaesponsibility of the CW
management, which include in descending order. EQ#gal authorities
especially municipalities, contractors and indidathu These shared

responsibilities are shown in the Figure 5.3 below:

Regulator: setting rules,
policies and monitor it's
complimentary and
effectiveness

EQA

Apply and monitor the
adherence to these rules &

Municipalities policies within area of

& Local policies
Authorities jurisdiction.
v Contactors & Individuals Adherence to the policies

and procedures in practice

Figure 5.3: Gradual and shared responsibility in comprehesive waste management system
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6. Chapter Six: Conclusions and Recommendations

6.1Conclusions

6.1.1 Attitudes and Behavioral Factors in the Construction Field

It is concluded that contractors' attitudes tow@\M are generally positive:
90.7% positive attitudes toward waste reductiothatsource and 86.0% toward
waste reuse and use of recyclable constructionrialsteMoreover, the analysis
of waste sorting behavior of contractors showed $1a2% do not sort the waste
at the construction site compared to 48.8% whaluhdl It is concluded that small
size contractors are more committed to onsite reprinf wastes (55.6%),
compared to large size contractors (50%) and mediima (46.3%). It is also
concluded that medium size contractors are the doweaste disposal behavior
satisfaction among other groups of contractorses@.4% are disposing wastes
beside roads and on open lands without any coradidar of environmental
concerns. Small size group showed the best satsjadisposal behavior (5.6%),
while large size in between.

Also the factors that best explain contractorguateés and behavior regarding CW
management are identified. Contractor experienoe @lassification), following
waste reduction practices and the number of umskilabors are significant
factors influencing contractors' attitudes toward/ @anagement. On the other
hand, following waste reduction practices, peraeptof CW environmental
impacts, number of skilled labors, number of uds#lilabors and training of field

supervisors in CWM, are factors significantly affeg contractors' behavior.
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6.1.2 Policy Frame Work and Challenges of CVi¥

It is generally concluded that the CWM sector i snregulated. The PEL is
poor and lack to the waste management principldsisanot be able to provide a
base for comprehensive waste management systeroh when the door toward
the use of different waste disposal sites includmgnicipal domestic and
construction waste disposal sites, private sitesval as haphazardly waste
disposal. The lack of CW landfills and low expederof workers are the major
problems facing the contractors in CWM. The solutiof these challenging
problems is out of the reach of the contractorgdsaas the regulation of such
activities is the responsibility of the governmelhthas been concluded that the
development is viable since the core principlesswécessful development are
insured: willingness to pay that insure sustairigbdf the service, and positive
perception regarding CWM principles, health andimmmental impacts that
insure adherence to the laws with low awarenessteff

6.2 Recommendations

Due to the absence of legislations regarding CW agement and general
positive attitudes and behaviors regarding CW mememt, it is highly
recommended to regulate this sector through upggadf the PEL and
establishment of comprehensive management systeiading the following
milestones:

1. Waste management 3R principles: legislation shadiriize options in the

CW management starting from reduction at the soumgse and recycling.
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The purpose is to reduce the quantity of wastestthbe sent to landfills and
cost of waste disposal as well.

2. Integration and comprehensive: the system shallphd of the waste
management system in order to use some of thddinarct domestic wastes
landfills as covering materials. Also it should d@mprehensive to deal with
all types of CW.

3. Technically adequate: the system shall include ipron regarding waste
disposal sites especially for waste fraction that'tcbe disposed at domestic
waste landfills. The provision shall specify theimi@equirements of the waste
disposal sites and lead to engineered CW landfill.

4. CW transportation shall be environmentally regulate avoid any negative
impacts during waste transportation.

5. The shared responsibilities regarding CW managersteait be clarified and
allocated, so there will be no conflict and eveayty will be committed to its
obligations.

6. The system shall include punishment provision tehptoward adherence to
the system.

The current problems that face the contractors asdhe lack of landfills and low

experience of workers in CWM shall be solved. Tredrall be incentives for local

authorities and the private sector to constructiresgged landfills for CW in
different locations; these shall undergo licenssygtem to insure meeting the
legislations requirements. In addition, there slodl coordination between the

EQA, PCU and Labor Association to hold training a@vdareness for workers in
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the construction sector. The training shall bersige by the beginning of the
process, and then can be held on regular basis.

The environmental management plan (ERMRhall be made part of the
classification criteria at the PCU. Each contragttompany shall have EMP and

integrated with the comprehensive waste managesystgm.

® EMP can be defined as a set of procedures createzbipanies to provide framework for
dealing with the pollution risks associated with their atiigiand improve onsite management. It
includes:

- A description of activities carried out on site;

- Pollution risk identification;

- Pollution risk management (structural and procedural controls)

- Roles and responsibilities;

- Staff training and awareness;

- Emergency preparedness and response;

- Inspections, maintenance, monitoring and mitigation;

- Improvements and review.
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8. Annex 01: Contractor's classification criteria for building construction specialization.
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Classification Requirements

Category Capital Experlen(_:e (executed Pro_fessmnal Engineers Accountant Administrator Office
Projects) license
One project . BSc. Degree
Total of JD 2.0 ;chhamcé?l with 2 years Area
JD projects | million; or Office 9 Quantity | experience; | Work BSc degree in Rent .
1A . Yes : of 10 : : of drawing
400,000.0| JD 6.0 | two projects engineer| | o surveyor | or diploma contract | business 150r7 contract
million | each of JD y . with 5 years
o experience .
1.5 million. experience
One project . BSc. Degree
Total of JD ;chhamcé?l with 2 years Area
JD projects | 650,000; or Office 9 Quantity | experience; | Work BSc degree in Rent .
1B X Yes : of 10 : : of drawing
250,000.0| JD 3.0 two projects engineer ears surveyor | or diploma contract | business 125r7% contract
million each of JD )éx eriencel with 5 years
500,000. P experience
One project BSc. Degree
Total of JD Technical with 2 years Area
JD projects | 333,000; or Office manager | Quantity | experience; | Work BSc degree in Rent .
2 X Yes : : : of drawing
100,000.0{ JD 3.0 | two projects engineer| of 8 years | surveyor| or diploma contract | business 100r? contract
million each of JD experience with 5 years
250,000. experience
One project BSc. Degree
Total of JD with 2 years Area
JD projects | 166,000; or Office Technical manager of| experience; | Work BSc degree in Rent .
3 X Yes : : : : of drawing
75,000.0 | JD 0.5 two projects engineer| 6 years experience or diploma contract | business 750t contract
million each of JD with 5 years
125,000. experience
One proiect BSc. Degree
Total Proj . with 2 years
) of JD 65,000; . . - Area
JD projects Technical manager of 4 years | experience; | Work Rent .
4 or two Yes . : - of drawing
30,000.0 | JD . h experience or diploma contract 50n? contract
150,000 projects eac with 5 years
' of JD 50,000. .
experience
Area
JD Rent .
5 30,000.0 | ~ i ves i i i i i ) gg a2 | contract drawing
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9. Annex 02: Contractors' Questionnaire

Questionnaire ID in the Sample|:|

General Information:

What is your district?

vi |
a- Bethlehem b- Hebron
ive?
v2 | [ Where do you live~
a- Village b- City or town c- Refugee camp
How old are you?
v3 | [ | a- Between 20 — 30 years b- Betw@0 — 40 years
c- Between 40 — 50 years d- Betws@— 60 years
e- More than 60 years
] How could you rate your monthly income?
va a- Very high b- High c- Internmazte d- Low
e- Very low
What is your level of education?
vs | [ °r° .
a- University b- Diploma  c- Secondary - Qthers
Classification and Experience:
] What is the classification of your company?
V6 a- Category 1 A b- Category 1 B c- Category 2
d- Category 3 e- Category 4 f- Category 5
' ?
v7 | [ What is the type of the company”
a- Public company b- Private limited compang- Others:
How many years of experience do you have in the bding
vs | [ construction?
a- 2-5 years b- 6- 10 years c- 11 - 15 years
d- 16 — 20 years e- 21 —-30years f- More than 30
How many projects you have executed?
vo | L[] a- Lessthan 5 b- From 5 to 10 c- From 11 to 20
d- From 21 to 30 e- From 31 to 40 f- More than 40
Attitudes and Behaviors:
= How do you collect the waste inside the project aa®
V10 a- In steel containers b- In special zone withe phoject area
c- Anywhere within the project area d- Other
vii | [ Do you sort construction waste onsite?
a- Frequently b- Occasional c- Not practiced
viz | [ Why you do not sort the wastes?

a- Useless b- Costly c- It takewet  d- Others:
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V13

What is the frequency of waste collection and disal?

a- Once per week b- Once per month
c- Twice per month d- Otlser

V14

Which of the following disposal sites you are usir®)

a- Municipal domestic solid waste dumpsite  Phvate dumpsite

c- Municipal construction waste dumpsite  d- Randomly (besidsg
roads...etc) e- Others:

V15

How much waste per project you are disposing?

a- Small amount b- Medium amount c- Large amount

V16

How much tons of waste per project you are disposgn(except
excavations)?

Project Type Project Area (m2) Amount of Waste (Toi

V17

How much tons of excavations waste per project yoare
disposing?

Project Type Project Area (m2) Amount of Waste (Toi

V18

[

Do you think that waste reduction, reuse and recyalg is a key
toward construction waste minimization?

a- Yes b- NO c- | Don't know

V19

In your opinion, is reduction at the source is theébest option for
construction waste minimization?

a- Yes b- NO c- | Don’t know

V20

Do you follow waste reduction practices at the soge?
a- Yes b- NO

V21

Do you buy durable, refillable and repairable materals?
a- Frequently b- Occasional c- Not practice

o

V22

How much raw materials do you purchase per activity

a- That are just sufficient  b- A bit more thaguired c- More
than required

V23

O O] O] O O

Do you use construction materials before expiry da&tor damage?

o

a- Frequently b- Occasional c- Not practice
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v2a | [ Do you ruse construction materials onsite that cabe reused?
a- Frequently b- Occasional c- Not practiced
. —
v2s | [] Do you buy materials that have reuse packing”
a- Frequently b- Occasional c- Not practiced
- ——
voe | [ Do you use recyclable materials in construction
a- Frequently b- Occasional c- Not practiced
Do you think that the construction waste has negate
v27 | | environmental impacts?
a- Yes b- NO c- | Don’'t know
vos | [ What is the impact of the construction waste on huemn health?
a- Not harmful b- Harmful c- | Don’'t know
i 2
v29 | [] Do you have environmental management plan”
a- Yes, for all projects b- Yes, for sommej@cts c- NO
Have you the willingness to pay more for improved @nstruction
v30 | L | waste collection and disposal service?
a- Yes b- NO
What is the main challenge you are facing in the ewstruction
waste management?
va1 | [ a- Careless of workers b- Low exgrce of workers
c- Lack of landfills a\bsence of government incentive
e- Lack of recycling facilities  f- Absence efjislations and polices
g- Lack of financial resources h- Projects techinspecifications
i- Others:
Workers and Education:
v32 | [ | How many skilled labors do you have?
v33 | [ | How many field supervisors do you have?
v34 | [ | How many none skilled labors do you have?
Do labors receive training or awareness in constrdon waste
vss | [ management?
a- All of them b- Some of them c- None of them
v3s | [] What is their experience in construction related ativities”
a- Low b- Medium c-High
Could you please specify most frequent of the comattion
v37 | L | related education of the field supervisor employeé@s

a- University b- Diploma  c- Course certifieat d- Others




75

Do they receive training or awareness in construain waste

V38 management?
a- All of them b- Some of them c- None of them
V39 What is their experience in construction related ativities?
a- Low b- Medium c-High
Legislations:

Do you have official instructions about how to dealwith

V40 construction waste?
a- Yes b- NO; ifsygo to V41; if NO, go to V42
val Who is the source of these instructions?
a- Municipality b- EQA c- Others:
In your opinion, random waste disposal is due to:
V42 a- Absence of legislation and policies  b- Poshaviors
c- lack of landfills d- Others:
Who is the responsible for improving construction vaste
V43 disposal?
a- Municipalities b- Contractors c-grttor authority (EQA
d- Others:
Who is the responsible for the overall constructionwaste
management?
V44

a- Municipalities b- Contractors c-grttor authority (EQA
d- EQA in coordination with other PA ministries
e- Others:




