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Abstract.

This-study is a-fourth-piece in a-series of 10.aAgeneral-level, this-research can be-regardeddasecriptive-
case-study of the-social-perception on solid-waségagement (SWM). The-Social Ecological-Model (SEM)
the-Panarchy-framework, and the-Pred’s Behaviomrim informed the-study. The-main-instrumentsizeid,
are: document-analysis (of over 250 published-r@&)r a-structured- questionnaire (sample-siz86f, for
students), and an-interview (of 37 vendors). Digef@hoice Experiment-technique, which originatedndfr
mathematical-psychology for investigatimglividual preferences, was employed. A-preliminary-studyifigsof
both-instruments, for validity and reliability, wasnducted according-to ISO 20252:2006 (E): Markgginion
and Social-Research-Standard. The-data-analysisdemasvia Minitab and Microsoft Excel-software. The-
Statistical-Package for Social-Sciences (SPPS-drgjon 22) computer-software-program was used topce
the-Cronbach’s alpha co-efficient. Cronbach's-alpdst of internal-consistency was performed, and
demonstrated high- inter-item-consistency (Cronlsaébr students’- questionnaira = 0.828; and for the-
interview-guide, for vendora = 0.713). Thestudy revealed, that both; students and vendors: (i) have-
recognized SWM as a-major-problem, at-thewpus; (ii) perceived the-campus as-dirty and vedizty; (iii) do
not currently pay for WM-services rendered, to-thent, wauld-be willing to-paypnly for drastically-improved
SWM-services; (iv) demonstrated relatively-good level of awareness of healtld @amvironmental-effects of
improper-waste-disposakhaviors; (v) do recycle few-materials, at a-limitedxtend; majority of recyclers are
females; and (vi) exhibit ‘knowing-doing-gap which is the-gap, between knowledge and prastiom wastes-
disposal. The-respondents have also-approximdtatifliey generate from 0.14 to 1.4 kg/day/ peresitidand
1.7 kg/day/per-vendor, on-average, which is conmparaith estimations for waste- generation-ratessub-
Saharan-Africa. It-is also-evident, that the-knadge, attitudes, and practices, of the-respondeeesd to-be-
improved, requiring significant and sustained-béd@l-change, which can-be achieved by Environnienta
Education (EE). The-state of EE in-Kenya, and thesl of Environmental- Sustainability reporting, Kgnyan-
universities, was examined. From the-specifics Bf B-Kenya, it-is revealed, that its-main-effoati® directed
towards wildlife- and natural-habitabnservation; in-contrast, SWM is yet to-receive due-attention. etals
recommendations were also-made, at different-leokthe-SEM,via C4D-strategy-approachers, and including
areas for further-research. The-study hopefullytrdoutes (in-its small-way) to the-body of knowleggn the-
subject-matter, and may add insight on the-relewaicEE in-SWM. The-findings might also-help in-piaing-
information that is of practical- value to-policyakers and planners, such-as NEMA-Kenya, which iohe
the-university boundaries. The-research-findings also potentially-helpful to the-local-communigs they
highlight the-need for the-local-community, to-getolved in-SWM.

Keywords. SEM; C4D strategy; ESD; Environmental Education; Recycling; Performance Contracting; Social
norms; Environmental Sustainability reporting; Kenya.

1. Introduction.

1.1. Relevant-context on SWM.

SWM is a-globalproblem; throughout-history and throughout-the-world, cities have-ggled to-manage the-
waste, produced by their-citizenStd{rovoytova, 2018a; Columbus,2006; Tsiboe & Marbell, 2004). Waste-
generation and disposal have, over the-past-dechdesme particularly-problematic, throughout therd (see
Starovoytova, 2018a), including Kenya. A-problens leeen-created, by mankind, due-to thoughtlesofict
consumerism, and bad-attitudes and practices, tsmanste (Sebastian, 2010). Inadequate-WM has teghac
adversely, on public-health (Saffrat al., 2003) and has caused environmental-degradationresalirce-
depletion (Emeret al.,2003).

Recent-study, of-this-series, by Starovoytova (2)18oncluded, that waste is completely unavoidable
in-any, and every-humaaetivity; however, the-way the-waste is handled, stored, collected, aspoded-off,
will-determine the-quality of our-surrounding-erofiment, to-besither; clean, pleasant, healthy, and
sustainable, or filthy, disgusting, harmful, andasteful. The-way eachindividual, company/
organization/government, and society, at-large| dith their-waste, will-eventually-determine ouwno future,
as-humans.

Another-study, by Starovoytova (2018b), has alsoesred multi-dimensional, and complex-nature of
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the-existent-challenge, of MSWM, in-Kenya. The-ei@reasing-amount of waste, produced in-Kenya,
alongside-with its-uncontrolled-disposal, need®deseen as part of unsustainable-lifestyles, afiiigens, and
poor-MSWM-attitudes and practices. Besides, Otig@il0) argues, that the-issue of sustainable- SWM, in-
Kenya, is not considered urgently, all-the-towns, in-the-countryill-be overwhelmed-with-waste and
submerged into-it. Widespread-littering, indiscmaie-dumping, and an-open-air burning of waste,ewer
revealed, and therefore recommended to-be-minimiaed gradually, eliminated. This-particular-stegl w
require much-effort, as changing of the-deeply-edaind currently-prevalent-NIMBY and LULU- attitigjeas-
well-as habits, and cultural-perceptions, towardsste, isnot easy,but it-is realizable, with determination,
application of appropriate-social-instruments, 38 M, and of course, sufficient-resources and time.

Yet another-study, by Starovoytova & Namango (2l8)-revealed that: the-current-SWM system, at-
the-university, is largelynacceptableas it-is characterized gsx) of InferiorQuality and accessibility of SWM;

(b) Inefficient; (c) of Poor-Legitimacy and sociadeceptability; (d) Potentially- damaging-to Health and
Environmentalsustainability; and (e) Financially-incapable. In-particular, the-study has justifittht on-overall,

the-open and uncontrolled-waste-dumpsite, at theewsity, is making, all: environmental-pollutiohgalth-

impacts, and safety-violation, highly-probable. Htedy also points-out on the-deficiencies/gapat tteed-to-

be bridged, to-meet the-legal-obligations, towaB&M, as there is a-grogson-compliance with the-legal
SWNM-provisions (both; international and national).

In-particular, the-amount of litter, and indiscrimate-dumping, in-the-campus, suggest that theee is
poor waste-handling-attitude, among campus-ressgeviirkers, and visitors. Negative-attitudes towandste,
and waste-handlers, as-well-as careless-habithrauéndiscriminate-littering, observed at-the campan be
seen as social-cultural-barriers to effective-wastamagement (Starovoytova & Namango, 2018). Theiples
causes of littering include: (i) lack of social-psere toprevent littering; (ii) absence of realistic-penalties or
consistentnforcement; and (iii) lack of knowledge of the-environmental-effects of littering (Al-Khatibt al.,
2009). Other-causes are due-to-the number of wadkection-bins, available, on a-site (McAllist&2015).
Many-studies have been-conducted, in the-developst, to-evaluate and apply, strategies to-rediiteing,
by means of behavioral-interventions (Al-Khatb al., 2009), but in-developing-countries, including Kenya
little has been done.

As-noted by Wilsonet al., 2006; Gyankumah (2004); and Medina (2000), efforts to-address SW-
disposal-problems, in-developing-countries, havieda due-to the-negative-attitudes and perceptipenple
have, towards waste and SW-disposal. It has-besmsalggested, that practices of basic-SWM are -often
neglected at thexdividuallevel (Licy et al.,2013).

Uncollected solid-waste-disposal and litteringpige of the-most-visible environmental-problems, in-
the-university (see Starovoytova, 2018b). Percaptiby a-cross-section of people, in the-campusardéag
waste-management, might-contribute to such-prohlémaddition, Starovoytova & Namango (2018), pregod
further-research on attitudes, perception, and kedge on waste and its-management, among the-$tjdem
the-local-community, of MU.

1.2. Perceptions, attitudes, believes, and social-norms.

Melissa (2002) segzerceptionas a-particular-way of understanding, or thinkialgout-something. Adekunkg
al. (2012) expands the-definition, elaborating, thats an-individual-mental-impression of somethingjigen-
phenomenon, or someone. Perception is the-primargegs, by which human-beings obtain knowledgéef t
world. It involves the-actions of our-sense-orgésight, hearing, touch, taste, and smell), in-resfig to-
externalstimulation (Barnhart, 2008; Gibson & Tierney, 2006). Perceptions are influenced by-our-knowledge,
resources, beliefs, values, and norms, but carrdser] without experience and knowledge, of theaibjor
person (Mariwahet al., 2010). It also-involves insights, apprehensiorscdmination, and comprehension.
Perception is subjective, and it-varies from-pergormerson, due-to highly-individual/unique peragt
systems, and how individuals ‘see’ things, in-teroisone’s awareness, understanding, beliefs, eapens,
interpretation, impression, made by others, andvedge of a-situation or a-phenomenon. Percepsauly-
influenced by the-settings, that an-individual fihnemselves-in, and their-general-upbringing.

Environmentalperception is understood as the-relationship hub&ngs have with the- environment.
This-relationship determines the-attitudes of tkegle, in favor of, or against, the- environmenal@ada-
Gonzalezt al.,2011; Leung & Rice, 2002). The-analysis of environmental- perception has-beenaamhed by
means of environmental-behavior (Corraliza & Berezrg 2000), and environmental-beliefs, or valuaer(s
1992). However, when analyzing the-literature isviaund, that the-relationship i®t so-simple, as there are
several-factors that influence pro-environmentdigs@or. Therefore, it-is-important to-understandhict
factors promote, or inhibit environmental-behavior-example, values and beliefs (Bardi & Schr2@03, De
Groot & Steg, 2007; Snelgar, 2006), cultural-values (Denget al., 2006), and environmental-activism (Doab
al., 2010; Fielding et al.,2008), among-others.

Attitude, on-the-other-hand, is a-hypothetical-construct, clvhrepresents an-individual’s like, or
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dislike, for a-phenomena/an-item/an-activity. Sth#é Zelezny (2000), define attitude as the-deeqigted-
concept in a-person’s self, with a-perception af-tlegree of bonding, between self and the-envirowme
Attitudes are also a-learned-tendency to-evaluategs, in-a-certain-way. Such- evaluations arerofiesitive,
or negative, but they can-also-be uncertain (nButatimes. Warner & Aberg (2006) contends tlatre isno
right or wrong-attitude, except within a-certaintaral-context. But even within the-same-culturar-behavior
can-be-influenced, by a-number of factors, andettierelop over-time.

Attitude consists of three-basic-components, whictude: (i) perception (emotionakpression); (ii)
cognition (thought); and (iii) behavioral-tendency-to-act (Mariwah, 2010). According-to Ajz€002), human-
behavior is guided by three-kinds of considerabefiéfs about: (a) the-likely-outcomes of the-bdbaand the-
evaluations of these-outcomes (behavibkdilefs); (b) the-normative-expectations of others, and motivation t
comply with these-expectations (normatiwdiefs); and (c) the-presence of factors, that may promote, or hjnder
the-performance of the-behavior (control-beliefs).

Attitude has-been-found to-be an-important-predijcin-explaining intention, or behavior towards-
SWM, and the-relationship are significant (Gehal, 2013; Kumar, 2012; Ifegbesan, 2010; Vicente & Reis,
2008; Klundert & Lardinois, 2005; Bernstein, 2004; Ajzen, 1991).

Bowersox with colleagues, in-particular, argue thalste-generation is conditioned, to an-important-
degree, by people’s attitudes towards-waste: thafiterns of material-use and waste-handling, timéérest in-
waste reduction and minimization, the-degree, téctviihey separate wastes, and the-extent, to-wthiely
refrain from-indiscriminate-dumping and litterinBeople’s attitudes influenceot only the-characteristics of
waste-generation, but also the-effective demanavémste-collection-services (Bowerseixal.,2005).

In-addition, beliefs both; religious and traditional, as-well-as practices, play a-crucial-role, for the-
successful-conservation of the-environment. Thegmation of the-environment has a-direct-linkhe-tulture
of the-people, which they pass it, from-generatimgenerations (Anoliefet al, 2003).

Social-normgefer to-the-perceived-standards, of acceptatiietrdds and behaviors, within formal and
informal-networks. These are the ‘unwritten-rulésit are adhered-to in a-person’s family, or pgeup, and
within a-community, or society, at-large. Norms -gmnerally-be-defined as-those regulating-factdhst
determine how a-person-behaves, in a-particulatesdnindividuals may engage in-specific-behavias, a-
result of their-perceptions, about: (i) the-consames ohot conforming to-sociahorms; (ii) what others, in-
their social-network, are doing, and how-they-Ja¢kaving; and/or (iii) what others, in their-social-network,
think they should-be-doing.

Evidence shows, that strategies, that include boeiavorks, influencers, collective-behaviors, and
social-norms, have large-impact on-social and biehahange. Changing social-norms, or creating-segial-
norms, requires shifting: (1) people’'s paradigmeutlwhat they perceive to-bésht or true; and (2) people’s
expectations, regarding normative-behaviors. $mgems, that are deeply-rooted in one’s beliefs,the-most-
difficult to-change (Kempf & Hilke, 2012). Sociabmms are usually understood, by measuring individua
attitudes (positive or negative-feelings, regardimgidea or behavior), and beliefs (perceptionsuabdhat is
true or false) (C4D, 2012). On-the-other-hand, rtff@re still underway to-develop-ways, to-measoeial-
norms (Mackie, 2013).

1.3. Previous-studies and purpose of the-research.

In-relating to-change in-habits, behavior, and ipgrdtion, ‘what people think about waste’ (Watd®99) is a
significantly-important-aspect of SWM (Maddet al., 2011; Babitski, 2011; Pfeffer & Sutton, 2000), whhi
require examination.

Numerous-studies have-been-conducted on the-subjgtter, all-over-thevorld; for-example: Borret
al. (2017), Bernstein (2004), and CED (2003), in-th8:A.; Sessa et al.(2009), initaly; Klundert & Lardinois
(2005), inthe Netherlands; Warner & Aberg (2006), in-Norway; Beinstein (2004), and Watch (1999), in-the-
U.K.; Vencatasawmy et al. (2000), inSweden; Deng et al. (2006), inCanada; Al-Khatib et al. (2009), in-
Palestine; Desaet al. (2012), in-Malaysia Kumar & Nandini (2013), ifadia; Rahmanet al. (2005), in-
Bangladesh; Thanh et al. (2012), inVietnam; Janmaimool (2017), iffhailand; Ortiz (2001), and Evetlet al.
(2016), inPhilippine; Buenrostraet al. (2014), inMexico; Boadi (2016), in-Soutlfrica; Njagi et al. (2013) in-
Kenya; Essuman (2017), Abagaleet al(2012), and Mariwalet al. (2010), inGhana; McAllister (2015), in-
Botswana; Banga (2013), in-Uganda; as-well-as: Adekunleet al. (2012), Mbalisi & Offor (2012), Danget al.
(2010), Longeet al.(2009), and Banjet al.(2009), inNigeria; among-others.

Review of the-studies, listed above, revealed laEkresearch, on the-attitudes, perceptions, and
practices in-SWM, at aniversity-contextBesides,no topical-reports on studies, at-the-Kenyan univiersit
context, had, so-far, being-traced, by the-authlorshe-view of the-above, this-study is to-explattitudinal-
dimensions, and behaviors, towards waste and iteagement, at amdividuatlevel, among students and
vendors, of-the-subject-university.
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2.  Materialsand Methods.
2.1.Background-information and study-area.
Interested-readers can access the-following-backglénformation, from the-previous-studies, of-thésies:

Relevant-background-information, on Kenya (inclgdi@eography, Climate, Population, Economy,
Political-gructure; Legal-Foundation to-SWM, irkenya; Kenya’s Environmental-Performance and waste-
generation-rates) can be-accesgadstarovoytova (2018b).

This-study (as all-studies in-the-series) is comeldiat the-Moi-University (MU), situated at Kesses-
Constituency, the-Uasin Gishu-County, Kenya (theggaphical-position/maps, on the-subject universisy
provided - see Starovoytova & Namango, 2018). Mthéssecond-largest-public-university, after theugrsity
of Nairobi. As of 2007, it had over 20,000 studeimsluding 17,086 undergraduates. It operatestaigmpuses
and two-constituent-colleges (Starovoytova & Chelpt2016b). This-study is limited to-theain-campus, of
MU. In-addition, SWOT-analysis of the-current SWM-system, includimgste-generators and waste-disposal-
practices, in the-subject-university, is provideeStarovoytova & Namango (2018).

Analogous to Starovoytova (2017), interested-readeuld-refer to Starovoytowet al (2015) to-find
informative-synopsis regarding Kenya, and its-etlopal-system. Besides, study by Starovoytova &rGtieh
(2016a), provides valuable-particulars, on the-MUere the-study was conducted.

2.2. Research-design.

Research-desigis a-plan, for conducting research, which usualilgitides specification of the-elements, to-be-
examined, and the-procedures, to-be-used (Agbdsinga Anoff, 2010). Research-design helps to-seek-
information, and to-analyze the-evidence of redeéirdings, to-answer initial-study-questions.

This-study employed a-cross-sectional stddsign; and at a-general-level, the-whole-research can be-
regarded as a-case-study of the-social-perceptiorSWM. According to Yi (2010), a-case-study is “an
empirical-inquiry that investigates a contemporghgnomenon, within its real-life context”. The-adtages of
case-studies are summarized by Yi (2010), as felildh) They may aid the-researcher in-getting astiolview
of a-situation, a-view that includes the-contexa;waell-as thedetails; (2) They are full of details and may,
therefore, lead to a-more-complete-understandirgpofe-aspect of an-event or a-situation. They, exuently,
satisfy the-three-parts of a-qualitative-methoel, describing, understanding, and explaining! (3) They may
assist in-getting effective-information, thannot otherwise, be collected. Case-studies are stotsituations,
where context matters; hence, it-is the-dominant motive, to-use them, in-this-study

Yin (1994) divides case-studies into three-categgomamelyexploratory, descriptive and explanatory
which couldbe either; single, or multiple-case-studies. Exploratory-studies are often ua#lert as an-
introduction to-social-research, and aim to-guitkedevelopment of research-questions and hypotHBSEsU,
1997). Explanatory-case-studies are suitable fa-stbdy on-causal-relationships. Descriptive-casdiss
require that the-investigator begin with a-desargstheory. This-study is of case-study-type, whaduld be
labeled aslescriptive.

The-cross-sectional-study-design was adopted, dicgpto Guidelines for targeted-communities, givsn
Kaliyaperumalet al. 004).

2.3. Theoretical-framework.

According-to Picketet al. (2007), the-goal of scientific-theory is to-fatalie-understanding. Understanding, in-
science, can-be-defined as: “an objectively deteechi empirical match between some set of confirmabl
observable phenomena ... and a conceptual constrlic€orizing is the-process of identifying a-coré-sé
connectors, within a-topic, and showing how théydgether. Theoretical- framework plays an-impotrtele in
guiding the-entire-process of the-research-study.

Many-theories and models have-been-formulated piaéx complex-human-behavior. For-example:
DeterrenceFheory; Diffusion of Innovation (Dol) Theory; Social-LearningTheory; Huntington’s Political-
InstitutionalizationTheory; Bolman and Deal’s Four-Frame Organizatiofatory; NeutralizationTheory;
Theory of Plannedehavior (TPB); Piaget's Theory of CognitivBevelopment; Kohlberg’s Theory of Moral-
Development; Self-Presentation Theory; Learning-Theory and Behavior AnalytiTheory of change; Theory of
Reasonediction; The-HealthBelief Model; and Trans-theoretical Model, among-others. For-more-detait
each, of the-listed-theories and models, see Stgtovaet al. (2016).

This-paper, on-the-other-hand, is guided by $loeio-Ecological-modelwhich explains people’s
perceptions and behaviors, in-SWM.

The-Social-Ecological-modealeveloped-out of the-work of a-number of promirnesstearchers, such-
as: (i) Urie Bronfenbrenner’'s Ecological-Systemsdty (1979), which focused on the-relationship weetn
the-individual and the-environment; (ii) Kenneth Mecoy’s Ecological-Model of Health-Behaviors (1988)
which classified five-different-levels of influenoa health-behavior; and (iii) Daniel Stokols’s #&bdEcology-
Model of Health-Promotion (1992, 2003), identifietie-core-assumptions, which underpin the-Social-
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Ecological-model (Glanz, 2008). The-work of theaad other-researchers, has been-used and modified,
resulted into what is referred-to as the-Sociall&gical-model.

The-Social-Ecological-Model (SEM$ a-theory-based-framework, for understandinglagipy, and
addressing the-multifaceted and interactive-sabé&érminants, of a-phenomenon, at many-levels (ARBES;
Elder, 2007), while ‘ecological’ means multiple-&ds, beyond the-individual. There are five-nested,
hierarchical-levels of the-SEM: Individual, intemgonal, community, organizational, and policy-dinab
environment (Figure 1). SEM recognizes individuadésembedded, within larger-social- systems, andries
the-interactive-characteristics of individuals, am/ironments, that underlie the-outcomes/beha\iBadlis et
al., 2008; Stokols, 1992). The-model assumetonly that, multiple-levels of influence do exibut also that
these-levels are interactive and reinforcing (Siskb992).

Individual - is at the-centre of the-model. Individual-factors, which influence people’s action/practices
include: knowledge, attitudes, behaviors, beliefs, perceived-barriers, motivation, level of education, socio-
economic-status, self-efficacy, developmental-history, gender, age, religious-identity, racial/ethnic/caste identity,
sexual-orientation, financial-resources, values, goals, expectations, literacy, stigma, and others.

Organizational/ Community Policy
Institutional

Individual/ Intrapersonal Interpersonal

Figure 1: SEM (modified from APPP (2015), and McLeroy et al. (1988)).

Interpersonal - Relationships with-others, and effects on social-identity, such-as formal (and informal)
social-networks, and social-support-systems, that can influence individual-behaviors, including: family, friends,
peers, co-workers, cultural-background, religious-networks, customs, or traditions.

Community - Relationships, among organizations, institutions, and informational-networks, within
defined-boundaries, including the-built-environment (e.g., parks), village-associations, community-leaders,
businesses, and transportation.

Organizational - Organizations or social-institutions, with rules and regulations, for operations, that
affect how, or how well, for-example, SWM-services are provided to an-individual, or group; and schools, that
include SWM, in the-curriculum.

Policy/Enabling Environment - Local, state, national, and global-laws and policies, or lack of such-
legal-provisions. In-particular, it refers-to legislation, regulatory, or policy-making-actions, that have the-
potential to-affect waste-management. Policy includes education-policies, such-as mandating-time for
environmental-education-classes, health-policies, environmental-policies, and funding-policies.

The SEM is based on four-core-principles (Mwiing@14; and Elder, 2007):

(i) Multiple-factors influence behaviorsefforts to-change behavior, including SWM-beloayshould-
be-based on the-understanding of the-interrelatipndetween the-four-levels of the-SEM: individusbcial-
environment, physical-environment, and policy;

(i) Environments are multidimensional and complexSocial or physical-environments can-be
described as containing a-variety of featureslatteis. Environments can also-be-described in-tefirbeir-
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actual or perceived-qualities. The-variable-natafeenvironments has a-direct-implication on theigiesof
initiatives to-promote residents-participation i#WBSl. For-example, a-community may have disposal-east
bins, in-place, however, their perceptions/ undeding about health-effects of ill-disposed- wasty prevent
them from using this-aspect of their-physical-eoniment;

(i) Human-environment-interactions can be described vatying-levels of organizatione.g.,
individual, small-group, organizational, community, population-levels). The-SEM doast just focus on the-
individual, but includes multiple-levels of humamtéraction with-environments. For-example, intetia@rs,
promoting proper-waste-disposal-activity can-begarsuch-as whole-population mass-media campaigns,
may focus on organizations, such-as a-school, orkplace-settings, or may-be-based around a-local-
community, which they are tailored-to; and

(iv) The-interrelationships, between people and theirm@mment, are dynamicThere is a-reciprocal-
relationship, between people, and their-environsietite-social, physical, and policy- environmemffuence
the-behavior of the-individual, while at-the-sarmad, behavior of the-individual, group, or orgatiaa, also-
impact on the-wellbeing of their-environments. Tdredronment can control, or set-limits to-properstea
disposal-behavior, that occurs within-it. AccorditagStokols (1992), making a-change in the-envirenttan
result in a-modification of behavior. For-examplack of environmental- education, and access-tditfas,
such-as waste-collection-services, and waste-imigs the-number of people, who will-exhibit propeaste-
disposal-methods (so-called ‘environment influegddehavior’).

On-the-other-hand, Theory-Oriented-Frameworks #&efitameworks, which attempt to-define and
connect different-pieces of theory, within the-démaof a-particular-area of research. There hawmba-
number of attempts at producing general-framewovidsich either deal-directly with-SES-theory, or hwit
relevant-aspects of related-theories (e.g., seav&uhger, 2006). This-study is informed by tmanarchy
framework(Cumming & FitzPatrick, 2014; Holling &Gunderson, 2002; Holling, 2001) which proposes that
social-ecological-systems are driven by a-seriesntérconnected-adaptive-cycles on-different-scalBise-
adaptive-cycle offers a-model of the-process ofngea in a-generic-SES. The-underlying-philosophythe-
framework, is one of continual, nonlinear, episechi@ange, in linked social-ecological-systems. Pamar
proposes that complex-systems follow adaptive-cycliateractively, at several-different-scales (hhgil &
Gunderson, 2002; Gunderson & Holling, 2002; Holling, 2001). Cycles may be-out of synchrony, with-phases,
complementing one-another, to-increase systemearsé, or less-commonly, in-synchrony.

2.4. Main study-instruments: a-questioner and an-intewAguide, and the-steps of the-research.

The-choice of aguestionerinstrument, was due its-inherent-advantages, tkihg-less-expensive and time-
consuming, over other-tools, such-as: focus-graspussion and observations (Sarantakos, 1998).s&he-
structured-questionnaire (for students), and néerview-guide (for vendors) was constructed, basedhe-
research-topic, its-objectives, and a-target-grodpsemi-structured-questionnaire included respotislen
demographics, perceptions, attitudes, knowledgarewess, and practices, in-SWM, at an- individeakl.
The-study implemented a-style of projective-techrigby asking questionnaire- respondents questbosit
SWM and associated-issues. Discrete-Choice-Expatieehnique, which originated from mathematical-
psychology for investigating individual-preferend@soefschrift & de Bekker-Grob, 2009), was emphbyfor
some-questions, since it helps to-simulate theepeefces of individuals, through market-based-clsoivéith-
the-vendors, the-data was collected, through fadeade-interviews, for which an-interview-guide wagpared.
By acquiring information, directly from the-studenand vendors, the-authors anticipated to-discdiveir-
perceptions, attitudes, and practices on SWM, astibject-university.

Ethical-considerationsvere also-taken into-accountthics means conforming to-accepted standards
and being-consistent-with agreed-principles of @atrmoral-conduct (Strydorat al, 2005). In-this-regard: (i)
the-purpose of the-study was explained to the-piatlerespondents; (ii) it was also explicitly-stated, that their-
participation is voluntary, and the-data/informatiwill-be-treated confidentiallyno names or affiliations will-
besevealed); and afterwards (iii) informed-consent was sought, from the-respondents, beferadtual-data-
collection.

This-cross-sectional-survey was conducted to-capheg knowledge, attitude, and practices (KAPS) on
solid waste management (SWM) from an-undergradsatdents, of MU. Students are particularly-targeted
since they-are-regarded, as the-future of the-natiod universities are expected to-develop theteqial, as-
advocates of sustainable-environment (Ahregal.,2015).

Sample-sizeanswers basic-questions, such-as how-large, oH,smast the-sample-be, for it to-be-
representative (€swell, 2003; Sarantakos, 1998). The-sample-size was determineth Checkmarkesurvey-
sample-size-calculator. Table 1 shows the-relatibrConfidence level, Margin error and Populationesbn
sample-size. For this-study, confidence-level f%69and margin-error of 5% were adopted.
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Table 1: Sample-size-matrix (Checkmarket.com).

Confidence level = 95% Confidence level = 99%

Margin of error Margin of error
Population size 5% 2,5% 1% 5% 2,5% 1%
100 80 94 99 87 96 99
5001 217 377 475 285 421 485
1.000| 278 606 906 399 727 943

10.000| 370 1.332 4.899 622 2.098 6.239
100.000| 383 1.513 8.762 659 2.585 14.227
500.000| 384 1.532 9.423 663 2.640 16.055

1.000.000| 384 1.534 9.512 663 2.647 16.317

At the-time of this-study, the-student-population, at the-main-campus, was approximately 14,000; the-
sample-size of 374, with Confidence-level of 95%, and Margin of error 5%, was calculated. For vendors (with
approximate-number of 40, at the-main-stage-market), the-sample-size of 37, with Confidence-level of 95%, and
Margin of error 5%, was-computed.

This-study was superficially-divided into 3 sequential-parts, which shown in-Figure 2.

*Review of relevant information
PRELIMINARY oEstablish Subject-Sample
eDesign aquestioner J

sAdminister questioners

CE N TR A L *Data analysis J

¢ Synthesis

¢ Conclusion and
recommendations

Figure 2: Sequential-parts of the-study (Starovoytova & Namango, 2016a).

The-subject-sensitivity, relative-position of questions, the-minimization of excess-length, the-visual-
impact, and ease of comprehension and completion, were all-considered, when designing the-questionnaire. To-
ensure-credibility, a-principle of qualitative-inquiry, for ascertaining that the-analysis and findings, are
legitimate, was used, according-to Lincoln & Guba (1985). This-research also-complies with the ISO
20252:2006 (E) Market, Opinion and Social-Research Standard; hence a-preliminary-study testing was
conducted at-the-MU, main-campus, using an initial-version-questionnaire. The-findings from the preliminary-
study were used to-come-up with a-final-version of the-questionnaire, which was designed and administered in-
both; English and Swabhili-language.

2.5. Methods for Data Analysis.

The data-analysis was conducted using Minitab, and Microsoft-Excel software. Software-validation and
post data-entry-checks were conducted to-ensure data-integrity, before analysis. Descriptive-statistics was used
to-analyze both; qualitative and quantitative-data; data was represented as: mean, range, relative-frequency, and
percentage-values.

The-questionnaire and the-interview-guide were pre-tested, to-ensure their-validity and reliability. The-
primary-purpose of pre-testing validity and reliability is to-increase the-accuracy and usefulness of findings, by
eliminating, or controlling as many-confounding-variables as-possible, which allow for greater-confidence in
the-findings, of a-given-study (Hardy & Bryman, 2004).

Validity indicates the-degree, to-which an-instrument measures what it-is-supposed to-measure. For a-
data-collection-instrument to-be considered as valid, content, selected and included in-the- questionnaire, must-
be-relevant to the-need or gap-established (Starovoytova, 2018c; Field, 2009). In-order to-demonstrate internal-
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validity, in the-questionnaire, it had to-be-consted, in-such-a-way that the- resulting-data nmsefese, in the-
context of the-research-questions. Descriptiond-siscauthenticity, cogency, credibility, and comfiability, are
amongst the-concepts considered, when confirmitegrial- validity.

Reliability refers to the-degree of consistency of scores,irddaby a-tool, or consistency the-
procedure-demonstrates. The data-collection-ingnisn were subjected to-statistical-analysis to rdete
their-reliability. The most-commonly-used technigteestimate-reliability, is the-correlation- cfiigent, often
termed as reliability-co-efficient or Cronbach’plad-co-efficient (Kothari, 2004).

Cronbach’s alpha is the-most-common-method of edimg reliability of an-instrument (Hardy &
Bryman, 2004), and it-is useful for the-item-spieeifariance in a-unidirectional-test (Cortina, 1993 he-
Statistical-Package for Social-Sciences (SPPS-4rgjon 22) computer software-program was used topcibe
the-Cronbach’s alpha co-efficient, for both-instents.

3. Resultsand Analysis.

3.1. Validation of the-instruments.

According to_ISO 20252:2006(E): Market, Opinion aBdcial Research, it-is mandatory to-carry-out e-pr
testing of the-self-completion-questionnaires. THedps to-ascertain the-nature of respondents,nmaei errors,
associated with misinterpretation of questions, also identify questions, which are less/ more-ifigant, for
the-effectiveness of the-study.

To-fulfill this-mandate, a-preliminary-study, tatge the-identified-stakeholders, at Moi University
main campus, was conducted. The-respondents wenglomdy-selected, from a-sampling-frame of
undergraduate-students, and vendors/shop-keepghsn whe-university. From the-validation (so-calé&pre-
testing”) it was found, that both-instruments hawéicient-information, which would answer all-thesearch-
guestions. The-instruments were found adeqe@iegh; the-length of the-entire instruments were found
appropriate and the-content was logically-organiZéee-general-recommendation made, is that thesimsnts
were acceptable with very-minor-editing. Resultsnirthe-preliminary-study were then used as a-bdsis,
developing the-final-questionnaire and interviewegy which were used in-the-survey of the-subjeathg-area.

After-preliminary-pilot-testing, two-questions (¢me-income-range and on the-educational-level) were
observed/considered-as sensitive (manifesting mngthesitation, while responding), and hence, ghes
questions were removed, from the-final-versionhefinterview-guide. The-final-questionnaire, heramsisted
of 12 questions, some of which were in-binary-fowhjle some open-ended.

The-final-interview-guide also consisted of 12 dimss. Simple-interview-guide was prepared in-
both; English, and Kiswahili-language. Interviews targeted vendors and shogkegwho carry-out business, at
the-Stage-market-area, of the-campus. Some-verdws claimed that they are very-busy, hence reftized
participate; a-total of 37 vendors were interviewed; their-answers were recorded, by the-researchers. Omgeer
an-interview took about 15minutes. 10 questions (QQ9; and QI12) were similar-with the-students’
guestionnaire, and the-remaining-two-questions vslered.

The-study targeted a samplee of 374 respondents; and achieved a response-rate of 100% (as
respondents were offered a small-reward, in-exabdadully-completed-questionnaire). This-resporete was
judged-as excellent and representative, and alsfoouos to Mugenda & Mugenda (2003) stipulation tHat
response rate of 50% is adequate for analysis and reporting; a rate of 60% is good and a response rate of 70%
and over is excellent”.

Questionnaire-data were coded, entered into SP&S8tetked for errors. Data were analyzed list-wise,
in-SPSS, so that missing-values were ignored. Gromt{1951) states, that “one validataet a test, but an
interpretation of data arising from a specifiedgadure”. Cronbach's-alpha-test of internal- coesisy was
performed, demonstrating high inter-itensistency; Cronbach's a=0.828> 0.8, for the-students-questionnaire,
anda = 0.713> 0.7, for the-interview-guide-instrument. Mosttauts recommend that a-value of 0.6 to 0.85 as
an-acceptable-value for Cronbachlpha; values substantially- lower indicate an-unreliable-scale (either the-
guestioner is too-short, or the-answers hae¢hing in- common). The-computed-Cronbachis for-both-
instruments, was deemed acceptable, accordingtanalard-scale (see George & Mallery, 2003).

The-questionnaire-surveys and interviews were edwout, during four-months of 2017 calendar-year.

3.2. Data on the-responses to the-questionnaire.

3.2.1. Demographic-nature of the-respondents (stsjle

All the-respondents were Moi-University, main-campundergraduate-students. 57% (213 students) were
males, while females account for 43% (161). With-thndom-sample-collection, the-distribution of-Hzemple
within the-years of study is as-follows (from maxrhin): 3° year —127 students (34%); 5™ year -94 (25%); 4™

year -67 (18%); 15 year -45 (12%); and 2" year -41 (11%); the-age-bracket, of the-respondents, was 23.4+2.1.
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3.2.2. Responses to the-questionnaire.
The-following-narrative presents a-summary on ttegemfindings, from the 12 questions, asked.

Q1) First, the-respondents were asked to-indidatsetmost-serious-problems, they are faced with, in
the-campus (including social and environmental@s$uT his-question was open-ended. WSM was indicase
the-second-biggest-problem, faced by 76% (284 stsileafter the-lack of hostel- accommodation-space
which was indicated, as the-major-problem, by 9168% (340) indicated that another-significant
(interconnected)-problem is power-surges and ifeegand slow-internet-connection. The-rest of thebems
(indicated by limited-number of students) includack of hot-watemprovision; no kitchen in thehostels; Noise-
pollution, as some-students are inconsiderate fedret playing music very-loudly, even at niglotrs; Lack of
security, manifesting in theft-cases, especiallgmwbtudents are out of the-hostels, attendingesassudying at
the-library, playing sports-games, or dancing atdj among othegetivities; ‘boring’-menu, in-thesanteens;
and high-bus-fare from the-campus to the-nearegt-iBldoret, among-others.

Q2) The-majority of the-respondents (cumulativéod8perceive the-campus as-dirty (228 students -
61%) and verydirty 27% (101 students); 45(12%) perceive it as-relatively-clean, whilenoneperceive campus as
very-clean or clean.

Q3) The-attitude of respondents, towards WM, wao-aleasured by attitudes, towards deciding
whose-responsibility should-it-be to-keep campesl The-majority of the-respondents 97% (363)ghothat
the-MU-administration, was solely-responsible tejix¢he-campus clean, the-rest provideadnswer.

Q4) On-the-questionDo you pay any fee for waste-collectianAbsolute-majority provided a-
negative-answer. 54% (202 students) said that weoayd-be-willing to-pay for the-waste-collectionytbonly if
the-collection-frequency and efficiency will drastily-improve.

Q5) Another-question was on the-awareness of health environmental-effects of improper-waste-
disposalbehaviors; this-question was also-open-ended. Health-effectsdstate the-majority 63% (236), were:
cholera, and diarrhea-diseases, particularly duingy-seasons. Many- respondents 58% (217) addedstthat
solid-waste, which wasot properly-disposed-off, makes the-place stinking aisdially-unpleasant (eye-sore),
and also-attracts flies, cockroaches, and ratsclwltian transmit many-diseases, and are dangeradis an
disgusting. Majority of the-respondents, howevegrd it difficult to-indicate other-environmentaiypacts, of
improper SWM, implying lack of awareness on thetmmmental-effects, of improper waste-disposal-béra
and waste-management.

Q6) On-the-issue of the-storage of waste, befoeedibposal, 100% stated thab dustbins were
provided to-them, for storing their-waste, in-theoms. Majority 79% (295) reported that they stitreir-waste
in-reused-shopping-bags, 12% (45) — in-cardbdands; while the-rest 9% (34) used metal- tins.

Q7) On-the-question: Approximately how many kilograms of waste do yowerggnally)
generate/dispose-off every weekfe-weight of waste, generated per-week was-repavithin a-wide-range:
from 1kg to 10kg, while 10% (37) indicated ‘I dot know’. The-highest 36% (135 students) indicatext they
generate approximately 5kg of waste, peek; 27% (101) - 3 kg; 14% (52) - 2 kg; 7% (25)-1kg; 2% (8) - 7 kg;
and 4% (16) - 10 kg.

Q8) Students were also-asketiere is the-waste taken for dispos@iffly 18% (67) answered correctly,
that the-waste is taken to-the-Mlumpsite; 32% (120) indicated that the-waste is taken to pit for burning;
16% (60) stated that collecting-center is the-desibn, while 34% (127) declared ‘I dmt know'.

Q9) On-recycling-practices, majority 66% (247) deetl that they doot recycle, while the-rest 34%
(127) said, they do. Out of these, who recycle, §@%) were females. Except for glass-bottles, dadtenic-
waste, students dwt segregate/separate waste, and dispose-off inixad-form.

Q10) On the-frequency of waste-collection, mayo+ri56% (210) stated that waste is collected
more-than-twice, per week, boot daily; 14% (52) equally-declared, that waste is collected once-a-week, and
twice-a-week, while 16% (60) indicated that ‘I dot know’.

Q11) On-the-questioriVhat do you do about waste you find/see on thetstref the-university, e.g.,
outside-your-hostel®ajority of students - 251 (67%) said, that theyl @d nothingor ignore the-waste, while
the-rest 123(33%) indicated, that they will pickitd put it in a-nearby-waste-container.

Q12) Lastly, the-students were asked to-propose teeimprove the-current SWM-situation, at the-
campus. Some of the-answers-given include: Impléatienm of effective-waste-collectiosystem; Employ
more-workers to-manage the-waste and provide prapste-collectiorequipment; Waste-sorting; Recycling of
waste; Increase the-number of street-dust-bins, within thehool; Renovation of hostels, to-avoid silt and sand-
collection, at thepotholes; Outsourcing cleaners from-outside/privatesector; and periodic-cleanliness-
awareness-campaigns, and regular-cleaning-exercises
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3.3. Data on the-interviews.

3.3.1. Demographics of the-respondents.

All-the-respondents were Moi-University, main-carspuendors. Convenience-sampling were utilized teete
the-sample-size of 37 vendors, where 47% (17 vendeere males, while 20 females account for 53%hef
subject-sample. Age-spectrum, of the-responderds, ag-follows: 25-35 years of ag@(19%); 35-45 years of
age —22 (60%); 45-55 years of age -7 (19%), and 55-65 years of a@@%d). 90% (33) were married, one
identified himself as-single, while the-rest hawet indicated their-marital-status. Primary familyesizvas
reported ranging from 12 to 4 people. The-majoi@®% - 22 vendors) stated, that this-job/businasU) is
the-only-income-generating-activity they are invadvin, while the-rest indicated, that they are atsmlved-in
farming, and husbandry. On-the-years of experietieerange was rathevide; from a-minimum of 1 year to a-
maximum of 27years; two-respondents (5%) even stated, that they are dendegeneration of vendors.

3.3.2. Responses to the-interview.
From the-analysis of the-coded-information, obtdivia interviews, it was revealed, that:

Q1) Analogues to-students-questionnaire, the-questn the-problems/difficulties, experienced, while
working, as a-vendor, at MU, was asked. The-majdiiii% - 26 vendors) have identified the-most digant-
problem as lack of tarmac-roads, inside the-maake&, making it impassible at rainy-seasons, aranfg the-
vendors to-come-out the-market, to the-main-rodtkre students can easily-access and buy the-gbads.of
water-mains-supply, was the-second-biggest-probidemtified by 56% (21). The-vendors usually bilgan-
water in 20 liters plastic-containers, water frome-small bore-hole is dirty, and probably contar@dawith
human-waste, flowing from the-pit-latrines, build the-shallow underground-water-table, as sevenatie-
cases of dysentery and hepatitis, were reportethainarea. Howevemo proper-investigations were conducted
on the-quality of bore-hole-water, to-confirm suckaims. The-third-problem was indicated by 41%)(fksno
regular-waste-collection, so the-waste is reguldmlyned, to-reduce its-volume. In-addition minooifgems
were stated, e.gNo public-toilet at the-stagmarket; No power-supply in-thepenrmarket, so after 7 pm, such-
vendors are losing customers, due to poor-visihiind haveno other-alternative, but to-stop thaittes; The-
place is poorly plannednd hence very congested; and Lack of storage-space, for keeping their-vegetables and
fruits, overnight, among-others.

Q2) The-majority 58% (22), perceived the-campusliag; and 31% (11) perceived it as-relatively
clean, and the-rest indicated ‘I dotknow’, while noneperceive campus as very-clean, clean, or very:dirt

Q3) It-is-important to-explain, that although thage-market is situated within the-MU, it-is applhe
a-private-property, meaning that MU is actuatigt responsible for the-waste-collection, from therpises of
the-market, Nevertheless, 87% (32) indicated thht il solely-responsible to-keep the-campus clelaarést
said ‘Il donot reallyknow’.

Q4) On-the-questionDo you pay any fee for waste-collectionAbsolute-majority provided a-
negative-answer. Besides, 68% (25), said that wmyld-be-willing to-pay for the-wastenllection, by either;
an-NGO, or any-other-private-entity.

Q5) Another-question was on the-awareness of headth environmental-effects of improper waste-
disposalbehaviors; this-question was also-open-ended. Health-effects dstdte the-majority 73% (27), were:
cholera, hepatitis, and diarrhea-diseases. Mamperaekents 51% (19) also-stated, that solid-wasté¢chwivas
not properly-disposed-off, it can block drainage anddeelead to-flooding.

Q6) 100% of the-respondents, stated that they bduliy their-own-waste-bins, to-store their-waste,
before the-disposal. Majority 61% (23) reportedt ttey store their-waste in-the-large plastic-cordes, 30%
(11) used large-metal (alumina)-tins, while thet-(83 used large-cardboard-boxes.

Q7) On-the-question: Approximately how many kilograms of waste do yowerggnally)
generate/dispose-off every-wedKie-vendors reported, that they geneedifeut 12kg, per-vendor, on-average.

Q8) Vendors were also-askeadhere is the-waste taken for disposiajority 89% (33) stated that they
throw their-waste into open-pits, situated all-amddhe-stage, Only-small-fraction 8% (3) sell their
biodegradable-waste to to-pig-farmers, the-rest flaow-it-out, mixed with other-wastes. One-vend8#6)
said, ‘I don't know exactly, as | pay somebody eabwith the-waste, produced by my-shop’.

Q9) On-recycling-practices, majority 61% (23) deeththat they daot recycle, while the-rest 39%
said, that they do some-recycling. Out of these vatycle, 53% (12) were females.

Q10) 39% (14), of the-respondents, believe, thay ttan reduce their-waste-generation-rates, hence,
improving current-state of the-waste-managementhetcampus. The-majority 53% (20), however, stidt
they are already doing their-best, and usually 4rgy, to-do any-additional time-consuming- tagksd the-
remaining 3 vendors said ‘I don’t know'.

Q11) On-the-question:"Do you think the residengglars/market vendors are capable of managing the-
waste, they generatgithout help from the-university waste-management-team®b §30) vendors said ‘No,
that is their-job’, while the-rest said ‘Maybe’. @fmespondents, who responded on the-negativeyatitlelieve
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that all-the-vendors and shopkeepers could effelgtiwork-together.

Q12) Lastly, the-vendors were asked, how to-imprdke-current SWM-situation. Some of the-
answers-given include: Recruit outside-party, tatdeth the-waste, and to-collect modest-wasteectibn-fee,
to-cover the-costs of the-operations.

4. Discussion.
4.1. Analysis of the-research-findings.
The-major-results, presented in-sections 3.2 aB@® analyzed, as-follows:

(1) The-issue of what constitute a-problem, varigsm-person-to-person (Sulemaat al., 2015),
nevertheless, both; students and vendors have-admitted, that WM is one-of the-main-problemsthe-campus.
In-particular, SWM was identified by 76% of the-démts, as the-second-most serious-problem, white di
vendors acknowledged it as the-third-most-seriaadlpm, experienced at-the-campus. Identifying/gaizing
a-problem is the-first-step to-its-solution, heritean be considered as positive-step.

(2) The-majority (88% of the-students and 58% haf-tendors), perceived the-campus as-dirty and
very-dirty. According to Sun (2016): “We all knowe bad things of dirty environment: infectious dises and
public health burden”. Dirty-environment is a-keacfor in the-pathogenesis of chronic diseases, -asich
inflammatory-bowel-diseasg$BD) (Liu, 2015; Sartor, 2008). Now scientists have added new-evidence about
the-role of dirty-environment and genetics, in-tterelopment of the-human immune-system. Interestaders
can access the-detalsa Sun (2016). Besides, the-effect of living, in arhygienic and untidy-environment
may lead people to-become demoralized, and less-aed to-improve-conditions around-them. Similes-t
situation, described by Minet al. (2010), the-students and vendors, participatedigasurvey, were seems to be
almost totally unaware, that the-crisis-SWM-sitaatin-SWM, was-basically caused by theghaviors; instead,
they saw-themselves as the-victims of that-crisis.

(3) The-majority, 97% of the-students and 87% eftkndors, stated that the-MU-administration, was
solely-responsible to-keep the-campus clean. Tihdiffg is an-indicator of the-need for environménta
education (EE), to-change this long-held-beliedt thur-waste supposed to-be-managed by somebogly@ls
change this-viewpoint, EE should be-offered to pleeple/MU-residents, to-help-them understand-to-@ee
problem of SWM, as a-shareekponsibility, of both; individuals in-communities, and the-MU-administration.
Proper-waste-management is a-public-obligationweléas a-benefit. It-is, therefore, the-resporiibiof
every-individual and institutions, to-ensure cleamndironment.

(4) Absolutemajority of both; students and vendors, have declared, that they do not pay for the-waste-
collection and disposal. 54% of the-students dzéd they would-be-willing to-pay for the-waste-eaition, but
only if the-collection-frequency and efficiency Wilrastically-improve. 68% of the-vendors said tliaty
would- pay for the-waste-collection, ifit-provided by either; an-NGO, or any-other-private-entity.

According-to Kumar & Nandini (2013): “People’s peption on waste-collection-services and on
waste-disposal is primordial for its-willingnessgay”. The-willingness of the-students and vendors to-fiay,
improved-WM-services, shows that they do value gheironment, they operate-in, and they want it ¢o-b
decent/clean. This-result corroborates the-findimfsSalequezzamaet al (2001), in their-study of the-
willingness to-pay for community-based SWM, in-Beatgsh.People’s perceptions on fees, waste-collection-
procedure, and health-effects of ill-disposed-waate important for their-willingness to-pay, angem, in-
exercising environmentally-friendly waste-behavi@veviinga, 2014). On-the-other hand, unwillingndéespay
could lead to-elicit-burning, careless-dumping, ardiscriminate-littering.

Willingness to-pay, onot to-pay, for WM-services or facilities, could hadgect-impact (positive or
negative) on the-reliability and success of any-S\tkategy (Rahmast al, 2005; Epp & Mauger, 1989). A-
number of models have-been-proposed onithis- (see Atri & Schellberg, 1995; Jenkins, 1991; Skumatz &
Beckinridge, 1990), while a-general-Equilibrium-nebdhave-been-commonly-used to- determine the-optima
fees for wasteollection (Sigman, 1995; Jenkins, 1991). In-their-models, the- consumers had two-disposal-
options; garbage or recycling. The-optimal-fees for waste-collection equal the-direxdource-costs plus
external-environmental-costs. Lindertetfal (2001), has based household waste-collectiongehan weight-
based-pricing, in-Oostzaan, Holland. Such a-pricimywever,cannotbe used in-developing-countries where
the-actual-volume of household-waste arisingasknown (Longe & Ukpebor, 2009).

The-study recommends that a-system of paymentrefcgecharges by the-MU, should be-developed
(see for-example Isaet al, 2005; and Majid & McCaffer, 1997). Beside, waste-collection and disposal-fee
should be included into fee-structure, for studeassthey will have more-rights to-demand for effesWM.
Vendors, on-the-other-hand, should outsource WNises for a-negotiated-fee.

(5) Both, students and vendors, demonstrated velgtgood-level of awareness of health and
environmental-effects of improper-waste-disposdidwiors. When people understand the-connectionydmsat
their-behaviors and environmental-harm, they arerendi@ely to-engage in pro-environmental behaviors
(O’Connell, 2011; Dango et al.,2010; Mrayyan & Hamdji, 2006).

118



Journal of Environment and Earth Science www.iiste.org
ISSN 2224-3216 (Paper) ISSN 2225-0948 (Online) JLEL}
Vol.8, No.7, 2018 IIST[

(6) The-respondents approximated that they genémate 1 to 10 kg of waste, per-week, per-student
(0.14-1.4 kg/day/per-student), and 12 kg, per-wemds-vendor (1.7kg/day/per vendor), on-average.-The
respondents were asked to-approximate, making ran-&ighly-possible, therefore provided-figures kcbu
possiblyreflect ether; over or underestimation, on their-waste-generation-rates. Nevertheless, the-geosrati
rates are comparable with waste-generation, inSatmran-Africa, per-capita, which is generally-lovith an-
average of 0.65 kg/capita/ddyyt spans a-wide-range, from 0.09 to 3.0 kg/capita/dagending on economic-
status (see Starovoytova, 2018a). According to WMstikhat & Abubakar (2008), educational-institutiare
similar to-small-towns, based on their-large-sigepulation, and wide-range of activities, takingqa, within
them. MU-main-campus is characterized as a-mixtdreesidents with different-economic-status, ageugs,
gender, diverse-social and ethgioups; these individually, or cumulatively, may affect their-consumption-
patterns and waste-generation-rates.

(7) Students were also-asketiere is the-waste taken for dispos@lfily 18% answered correctly, that
the-waste is taken to-the-MU-dumpsite, pointing-out lack of awareness on SWM-practices, among the-
students. Lack of education and awareness of aféeviaste-management-practices is one of the-nisgoie in-
developing-countries (Essuman, 2017). Accordinyltllister (2015), a-study in-Gaborone, Botswar@jrfd
that when people lack interest in-environmentaléss it means that they amet well-informed, which affect
their-actions and also-makes-them feek included in WM-decision-making. On-the-other-sidaly-small-
fraction (8%) of vendors sells their-biodegradabeste to-pig-farmers, the-rest just throw-it-ouixed with
otherwastes; the-mixed-waste is regularly-burned, to-reduce itsunoé. These-practices show the-lack of
consideration on sustainable-SWM-practices. Forrgta, burning of wastes, contributes considerabiyrban-
air-pollution, emitting particulate-matter, and gistent-organigollutants (POPs); greenhouse-gases (GHGS),
generated from the-landfills and untreated leachptese-threat to-humans, as-well-as to the-enviesmim
(Hoornweg, 2001), and hence, should-be discouraged.

(8) 34% of the-students reported, that they doalecgsome-waste. Out of these, who recycle, 60% (76)
were females. Except for glass-bottles, and elamtrvaste, students doot segregate/separate waste, and
dispose-off it in-a-mixed-form. They have explainthat they donot see the-importance of separating-waste,
since all-the-waste is dumped at the-MU-dumpsitetdidscrap-dealers usually buy metals, by weight{ge so
students just-throw-awagmallmetal-waste-items, as they dot have sufficient-storage-space in the-hostel, for
the-waste to-accumulate and reach at least 1kg.

39% of the-vendors also do some-recycling, whepé 58e females. The-vendors reported that they do
not throw-away papers/cardboards, unless it-is heaalied, because they use it, mainly for lightidgucoal-
stoves, and for some-other-purposes, for-examglg tise cardboards for vehicle carpet-protectiope@ally
during-rainy-seasons. They re-use sound-plastitacoers for many-purposes, such-as: poultry andnalni
feeders, water-urns, or as seedlings-pots. Theyehemdo commonly-burbrokenplastic-materials containers,
as there iso0 recycling-facility near-by. Empty-Coca-cola- andelb glass-bottles are usually kept by 100% of
the-respondents, for deposit-return, when buyiriijest bottle. Glass-containers are usually reuasdstorage-
containers, for many-different-items, such-as: wateilk, sugar, rice, salt, nails, and alike. Medatap are
always kept, by the-vendors, and sold to a-thirdyscrap-dealer, for further-resell to a-recychogmpany.
These-findings are in-line-with a-recent studyh-study of Banga (2013), in-a-Ugandan-context.

The-deposit-refund-system, for bottles, has beerking very-effectively. All-the-respondents
(students and vendors) reported that theyerthrow-away glass-beverage-bottles. Thasempty-glass bottles
(beer and soda-bottles) are mixed with the waseast, unless broken.

In-thisstudy, with both; students and vendors, females constituted the-larger-share, of the-people who
recycle. Several-findings suggest, that gendeewdifice could influence people’s perception on SWM
(Ehrampoush & Moghadam, 200%)-study, by Meneses & Palacio (2005), determinext thomen are more-
likely to-be-engaged in-household-recycling, th&eitmale-counterparts, probably, due-to theirditianal
gender-roles. Besides, some-studies demonstratgd dcbmpared to-men, women were more-aware of the-
importance of good-behavior towards the-environnf@aieolu et al, 2014; Mapa, 1997). According-to some-
authors, such-as Arora-Jonssons (2011) and Guagtaiq1995), women are more-environmentally-oriented,
than men. This-study is in-accord with such-finding

Age is expected to-play a-significant-role, as-matu could affect level of awareness on
environmental-health and sanitation (Bradial, 1999; Eagles & Demare, 1999). The-data on-the-age, of the-
respondents, shows that subjects are matured-adiitse reasoning-level, as regard household- veamstdts-
management, is expected to-be-high, and thus tigteilipublic-involvement, in-SWM-process. On-theesth
hand, @en-though, recycling encompasses several-advastageh-as: economical-rewards, and sustainable-
use of natural-resources (Buenrosttoal.,2014; Scheinberget al.,2011; Hazra & Goel, 2009; Hasnain et al.,
2005; Bolaane & Ali, 2004; Ostrom, 2000), the-formal-recycling ha®t been well established in-Kenyan-
universities, including MU-campus. Youths coulddisinterested, in-venturing in-SWM, because theysater
it ‘dirty and smelly business’.
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Recycling-behavior is also-strongly-influenced ‘thye knowledge of where, when, and how to recycle”
as stated by O’Connell (2011). The-findings of @dgt conducted in-over twenty-two developing-coiastr
(Guerreroet al.,2013) suggests, that when citizens receive inftanabout the-benefits of recycling, and how
to-sort the-waste, and they participate in thegteag of the-programs, they are more-likely to-ggvate in-
recycling campaigns. In-terms of extrinsic (i.eqcial-reinforcement and monetary-reward) and iston
motivation (i.e., personahtisfaction) both; were found to-affect recycling-behavior. However, having a-
sufficiently-high-level of motivation, itself, anpositive-attitudes, toward recycling, dot guarantee, that an-
individual will act accordingly (Ainkt al.,2002).

On-the-other-hand, according-to Miller & Morris (2®):“there is a commonly held myth that providing
individuals or groups with information will leaddin to appropriate personal and organizational astand
performance, but this is far from true”. Besidegeffer and Sutton, point-out, that while informati@nd
knowledge are ‘crucial to performance’, but knovgeds oftemot sufficient to-cause-action: “...there is only a
loose and imperfect relationship between knowingtwb do and the ability to act on that knowledgehe-
inability to-transfer knowledge of what needs-tedmne into-action, or behavior, which is consisteith that-
knowledge, is referred as thenowing-doing-gapor the ‘performance-paraddxWhile it was believed that the
‘knowing-doing-gap’ was due to a-lack pérsonalknowledge or skills, research conducted suggtsis while
personal-knowledge is important in-ensuring-actibnis not as-important as having management-systems and
practices, in-place (Pfeffer & Sutton, 2000).

More-recent-research-findings, on recycling-behagod attitude, suggest that convenience, level of
satisfaction, toward recycling-services, and ecdgeantentives also-influence individual-behaviorsida
attitudes toward recycling. Economic-incentivesctsas rebates, from containerized-beverage-depasits
money, saved from the-costs of recycling-disposaicourage participation. Convenience-factors, ssch-
proximity-to a-drop-off-center and frequency oflection-services, are strong-predictors of recyrliehavior
and attitude (Omraet al.,2009; Saphores et al.,2006). Typically, people are more-likely to-paiiite in waste-
management-activities, for-example, recycling, wherey observe others, in-their- vicinity, recycling
(Lumbreras & Fernandez, 2014). Besides, being-mémt about an-issue is even more-likely to-influence
behavior, when knowledge is gained from first-haxgerience (Mariwalet al, 2010). For-example, a-survey,
done by-the-Custom-Research North-America, in-2@&$pondents were motivated by family, friends, and
neighbors, to-join recycling-efforts in-their-comnities. All-the-above can call for the-active-séiaation of
communities on the-benefits of recycling, of SWi,am-alternative source of livelihood.

(9) Majority of students (67%) said, that they wdlb nothing or ignore the-waste, if they see it,
anywhere, in-the-public-places, at-the-campus.pdrticular, the-majority stated, stated that: ‘I Wit care’;
‘Why should | do it?” “My-single actiocannotchange the-situation of massive-litter all-over-thmpus’; ‘If I
pick the-waste, in-front of me, the-workers, assijto-manage waste, will be doing nothing, gatreceiving
theirpay’; Some said, they are ‘busy, so they just do not want to-waste their preciousne’; Yet some explained,
that they ‘donot want to-getdirty’; some said that ‘this is unusual- behaviors and they doeot want to-be
ridiculed/labeled as "Waco'/strange-person’. Thisling isnotin-agreement-with (Klundert & Lardais, 2005;
Bernstein, 2004), that people are more-concernlkdytawaste when it-is at their-immediate-enviromhis-
study is more in-accord-with the-studies, which éhaalso-shown, that students exhibit moderate to
unsatisfactornypractice-level on waste-management (Detsal.,2011; Adeolu et al.,2014; Ahmad et al.,2015).

Some-researchers blame these-negative-attitudesmrty. It-is quite-understandable, that improved-
incomes allow people to-invest-more in waste-cdibec(Telfer, 2002). However, without demeaning-guor,
one doesot have to-wait for income-improvement, before avodgdihe-habits of littering, or ignoring the-waste
‘under one’s nose’. Besides, generally, people, wihm property, have the-incentive to-take-good-aairdt,
unlike the-one, owned by a-large-number of peopteyhere there is non-ownership, like public-placEsis-
appears to be a ‘tragedy of the commons’ issuediHat 968), is applicable to-this-study.

This-situation is explained by the-socio-ecologitedory, which stipulated, that all-levels of sdgie
must be addressed, if peoples’ attitudes towardsviS¥en-be-improved. With highly-supportive structura
conditions, even individuals-with negative-attitadiend to-behave in an-environmentally sound- wehije
highly-restrictive. In-contrast, at MU, conditiongere-able to-discourage even-the individuals witisifive-
environmental-attitudes, as the-waste-collectianises werenot provided regularly and universally, in all-
residential-areas. This is in-accord-with the-sthghEdemaet al. (2012).

The-majority of the-residents also didt realize the-risky-effect of their-waste-dispostdpgette, and
did not have a-sense of accountability. While littering, public-spaces, was widely-practiced, it wast
necessarily proper, withipersonalhousehold-space. This, therefore, would implyt the-waste, left in-public-
areas wasot perceived as a-public-health-hazard. This-findiim-accord with(Mwiinga, 2014); and

(10) Finally, both; students and vendors have provided some-reasonably-practical-sigges, in-order-
to-improve current-situation on-SWM, at-the-campus.

Analysis of the-research-findings, revealed, thegpite the-relatively-satisfactory-level of awarese
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expressed by the-students and vendors, concefmingftects on improper-SWM, their- behavior, preesi, and
their-willingness to-act-towards the-alleviation tfose-problems, are largely inadequate, manifgstinso-
called knowing-doing-gap The-gap, between knowledge and practices, onsdimald-wastes, was also-
indicated in the-studies, done by Evetral.(2016); Ortiz (2001); Olli et al.(2001); and Inglehart (1995).

It-is also-evident, that their-knowledge, attitudesid practices need to-be-improved, which require
significant and sustained-behavioral-change. Algiomany-students have already-developed principialides
and habits, before entering the-university, camiushe-first time many-students are living on thaivn,
making-their-own behavioral-choices, where they moeregulated by their-parents/ guardians. Many-habits
that students create, during their-time in-uniwgysi will continue into-their adult-lives. The-warsity, hence,
has a-unique-opportunity to-influence such-behayitowards responsible-environmental-behavior.

Behavioral-scientists, such-as Gagne and Skinmer Gairzon, 2003), explain that behaviors, opinions,
and attitudes, which are rewarded and reinforced likely to-be-repeated and, ultimately, incorgedainto
personal-value-set and routine-behavior. The-wise-af rewards and reinforcements increases thecehamat
the-individual will repeat the-desirable-attitudedamay serve also as an-example, for others, tptatie-
attitude as-well. The-study, hence, recommendsttoduce some-competitions, for-example for thexotest-
hostel, or the-floor/level, in a-multistory-hostetg., where students will be rewarded, for théfiores, by means
of public-acknowledgement of the-winner, and eversdme-tangible rewards (subject to-sponsorship).

4.2. The-need for Environmental awareness and education.

Since cultural-derivatives, beliefs, perceptionsd attitudes, are learned-response-sets, they eachénged-
through education (Evison & Read, 2001). In-thetp&nvironmental Education (EE) and behavior, were
thought to-have a-linear-relationship. However,ergestudies have-proven that although knowledgedias
education is a-key-factor for environmental-behgvite-relationship, between the-two is relativelgak.
Other-factors including: personality-traits, empoment, knowledge of action-strategies, and situmatidactors,
all influence an-individual's behaviorBadi, 2016; Sessaet al., 2009; and Hungerford & Volk, 1990).
Regarding the-analysis of environmental-behaviarjables, such-as: the-unselfish-behavior, haverhesed,
i.e., recycling, saving-energy, or other-activifibased-on personal-rules, economic-consideratans feelings
of moralobligation (Brehm & Eisenhauer, 2006; Portinga et al., 2004; Thanh et al., 2012). However, self-
efficacy is also-important, because it involves-éhxéent that an-individual believes how-much thagtions will
matter (Ewerttet al.,2005).

Accordingto McAllister (2015); Hoornweg & Bhada-Tata (2012); and Aini et al. (2002), it-is
important to-create sustainable-waste-systems, edlsaw promoting environmental-citizenship, amongst
community-members, through improved-public-awarsresd community-participation in-waste management.
Findings of previous-studies, by Odt al., (2001), and Diekmann & Preisendorfer (1998), alsggest that the-
level of consistency, between environmental-atégiénd behavior is affected by a-person’s-knowleaige
awareness, public-verbal-commitment, and theireseat personal-responsibility. The-best-way-to-prtgno
environmental-awareness-issues and raise-up emvéotally-responsible citizens, is through increazeckss
to EE (Tayloret al,2009).

Fearon & Adraki, 2014; Mwiinga, 2014; Minn et al.,2010; and Kasapoglu & Turan (2008)ave also-
revealed the-importance of public-awareness, fétebenanagement of waste. Moreover, Kamara (208,
Garmer (2001), state that success in-waste-manatjesme disposatlirectly-relate to the-success of EE. In-
addition, Mamatha (2011), states, that without pregducation, orientation, and public-awarenessjldévels
of society; it would-be-difficult to-effectively-manage solid-waste. $ges, increasing numbers of people, who
are knowledgeable, about the-health-effects, afidposed solid-waste, may influence their-behavibe-WM-
behaviors, of citizens, can play an-important rolesolving WM problems, by-minimizing the-volumé solid-
waste, and effectively-eliminating-waste, and imtuminimizing potential-impacts on the-environméxiao et
al., 2017; Budica et al.,2015; James & Moseley, 2014; US-EPA, 2013; Castagna et al.,2013; Matsui et al.,
2007). Several-environmental-problems (e.g., alldgion, water-pollution, and odors), caused by ioper-
waste-disposal, are consefces of human behaviors; therefore, citizens’ engagement in-sustainable waste-
management behaviors (SWMBs) should-be wigetynoted (Wiwanitkit, 2016; 2014; Chinda et al., 2012;
Muttamaraet al.,2002).

On-the-other-hand, according-to Kenya Country Ref#0052012) and NEMA (2008; 2004), Kenya
is facing many-environmental-challenges, such-esughts, natural-disasters, floods, conflict arebgurity, in-
resource use, food-insecurity, soil-erosion andiddegradation on-the-farmlands, desertificatiayte-water-
shortages, climate-change and variability, loskiodliversity, proliferation of slums, human-wilddittonflicts in
the-conservation-areas, the-loss of forest-covet,p@or-waste management systefereover, about 88 % of
the country’s total-surface-area is comprised ad and semi-arid lands (ASALs), while desertificatiis on-
the-increase as a-result of the-fragility of ectsys. These-problems are a-reflection of a-crigigch cannot
be resolved by-law-alone. There is need, fotharge, from within; in-so-far as-attitudes towards the-
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environment are concerned. In-this-regard, UNES@Q@L]) points-out that: ‘Kenya’s-education-systemst
play a-critical-role in-addressing these-challengem-particular, through Education for Sustainable
Development, and Environmental Education (UNEP& KOE000). These will be discussed in-the-next-
sections.

4.3. Education to create awareness, and change attitudes

4.3.1. Education for Sustainability.

UNESCO declared 2005-2014 as the-UN-Decade of Eiucdor Sustainable-Development (ESD) (UNESCO,
2005), with the-goal to-strengthen formal, informahd non-formal-education, and learning-procestms,
sustainability. The-purpose of ESD is to-re-orieducation, in-order-to-contribute to a-sustaindbtere, for
the-common-good, of present and future-generatibhe-decade was formed to-scale-up the-work, lirtked
the-Agenda 21-document, from the-Rio-Summit (AgeR#ia1992).

Education for Sustainability is often-positioned;additional, or even-ignored, in-national eduazie
reforms, and revisions of frameworks, for educa@@fals, 2012), which instead tend to-push for ctigamiand
academic-knowledge-transmission (Inoue, 2014), theebrimary-task for early childhood-education ften-
summarized as ‘readiness for school’ (Bareatl.,2014; UNESCO, 2014a).

ESD recognizes the-environmental, social/cultiabnomic, and political-dimensions, of the-learring
processes, involved (UNESCO, 2005) and aims attiope&hange, focusing on rethinking and re-making
educational-programs and pedagogies, to-supporialsaad cultural-transformations, towards sustaieab
development. Therefore, ESD can be-considered gesent an-attempt to-provide equity-with, to aod f
future-generations (Ha"gglund & Johansson, 2014).

The OMEP-world-project is placed within a-child-emted-perspective (Sommet al., 2010) and is
designed to-especially-invite child-participatiorhis-child-perspective is of special-interest, witleducation
for sustainability, which strives televate also the children’s rights, as citizens (Ha"gglund & Johansson, 2014;
Dahlberg & Moss 2005). Young-children should beomrized as rights’ holders and rights’ partakensai
broader societal-perspective, that also includdective, inter-generational, and rights, beyondsth held by
humans (Davis, 2009).

The-term ‘Education for sustainability’ or ‘sustability-education’ complements a-number of other-
fields, such-as: environmental-education, globaleation, economics-education, conservation- edocati
development-education, multicultural-educationdoot-education, global-change-education, and others

4.3.2.Environmental-education (EE).
Education has been-recognized, as-one of the-i@ptbols, for conserving the-environment, througe-
cultivation of knowledge, skills, values, and pstattitudes, towards the-environment (Burer, 2014

According-to NEMA (2008), and Muthokat al (1998), environmental-education (EE) is a-proasdss
learning about the-environment, in-order-to-berfedim-it, sustainably. EE aims at developing envirentally-
literate-citizens (citizens with skills, knowledgand inclinations, to-make informed- choices, conicgy the-
environment). EE has-also-been-defined, as thailegyr that occurs in-habitats, that include wiledifarks,
nature-centers, museums, aquaria, arboretum, feddifuges, camps, and many-others. It-includesnthss-
media, such-as: television, radio, newspaper, aadamzines, when used away-from-schools, to-disseeiina
information on-environmental-issues (Howe & Johr988). Besides, the-International-Union for the-
Conservation of Nature (IUCN) defines EE as a-psscef recognizing-values, and clarifying-concejits,
order-to-develop skills and attitudes, necessarwiderstand, and appreciate, the-inter-relatedreassng-
people, their-culture, and biophysical- surroundin@anneerselvam & Ramakrishnan, 2005). According-t
UNESCO (2014a), EE refers to organized-effortsech how natural-environments function, and paeity
how human-beings can manage-behavior and ecosydteinge-sustainably.

EE has-been-defined differently, by sevesdielars and organizations; however, the-UNESCO (2005)
definition is appropriate for this-study, whichtsts, that EE is a-process of achieving-environnmemtd ethical-
awareness, values and attitudes, skills, and behaonsistent-with sustainable-development, ancfiective-
public-participation, in solving-environmental-ptetns. According-to Mwiinga (2014), EE, thereforefers to
anyeducation, aimed at behavioral-change, to-reduc®$blems.

EE is interrelated-with multiple-other-discipline$ education, which do complement Efet have
their-unique-philosophies. For-example: CitizeneBce (CS) (see Bonnegt al., 2009); Education for
Sustainablddevelopment (ESD) (see UNESCO, 2014b); Climate-ChangeEducation (CCE)(see Chang, 2014;
and Beatty, 2012); Science-Education (SE) (see Walkst al., 2014); Outdoor-Education (OE) (see Clarke &
Mcphie, 2014); Experiential-education (EXE) ( see AEE, 2002; and ERIC, 2002); Garden-based learning (GBL);
and Inquiry-based Science (IBS) (see Walker, 2015).

EE plays a-critical role, in-enhancing movement-apyy along the-Waste-Hierarchy, from mere
disposal/dumping, through recycling, and re-useprevention (Kamara, 2006), towards achieving and
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maintaining, a-dynamic-equilibrium, between quabtfylife and quality of the-environment (Hungerfp980).
UNESCO states, that EE is vital, in-imparting ahdrent-respect for nature, amongst-society, arehirancing
public-environmental-awareness. UNESCO also-emphasthe-role of EE, in-safeguarding future-global-
developments, of societal-quality of life (QOL),rdhgh the-protection of the-environment, eradicatimf
poverty, minimization of inequalities, and insuraraf sustainable-development (UNESCO, 2014a).

The-challenge of EE is to-close-the-gap, betweeswhkedge and ethics, to-internalize environmental-
knowledge, so that it will-be-reflected in new-beiogaal-norms (EPOSW, 1995).

4.3.3. EE in-Kenya.

4.3.3.1L evel of environmental-awareness.

Components of environmental-awareness can-be-fikassiinto two-aspects: (a) the-perception of
environmentaproblems; and (b) the-behavioral-inclination to-protect the-environmerithe-perception of
environmental-problems involves people’s objectimewledge, opinion and environmental-realitiesntfudes
two-major-aspects: (i) Perception of environmemdtgction (EP), which includes the-perception of&ferts
and scientificknowledge of EP; and (ii) Perception of environmental-conditions, which includes the-perception
of general and local environmental-conditions aatteption of various specific environmental-probdef@esa
et al.,2011).

Data on levels of environmental-awareness, in-Keisyacarce. But, going by recent-responses, by the
Kenyan-citizens to various-environmental-issue€ oan conclude, that some-achievements have ineds-
for-instance, over 35,000 people appended theirasiges in a-bid to-petition the-Minister of Enviroent,
against the-proposed-excision of natural-forestsyarious-parts of the-country. Besides, the-foramatof
Neighborhood-Associations, in-the-urban-centerdptd at environmental-issues, among other-thingsan-
index of heightened-awareness to-protect the-enmiemt. People are also-participating more in regjst
actions, either by the-government, private-sectorirgividuals, which are seen to-be a-threat to- the
environment. This is especially in the-fight ag&igsabbing-public-land, or other-such-land, thatdéemed to-
be-ecologically or otherwise-significant (Kahum20,14).
4.3.3.2. Organizations, focused directly and inclie on the-Environment, and providing EE, at ddfg-levels.
Both; the-developed and developing-nations are implemendingtegies, in-order-to-educate the-public about
environmental-issues and concerns. Educating pe@lleut the-environment, takes-placebinh; formal-
settings (e.g., within the-structure of the-scheldironment), as-well-asonformal-settings (e.g., out in the-
fields, within local-organizations) (Unger, 1993).

The-account on organizations, which focused orethdronment, and on the-participation, in-EE and
in-SDE, in-Kenya, should definitely start-with tReefessorWangari Maathai,who was an-internationally-
renowned Kenyan-environmental-political-activistddobel-laureate. She was awarded the-2004 NolsdeRe
Prize for her ‘contribution to sustainable devel@mty democracy and peace’. She became the-firgtakfr
woman, and the-first-environmentalist, to-win théze. In-1977, Maathai founded the-Green-Belt-Moeain
an-environmental non-governmental-organizationy$éec on the-planting of trees, environmental-cordim,
and women'’s rightévww.greenbeltmovement.org.)

In-addition-to GBM, there are a-number of organaad, which focused on the-environment, in-Kenya,
The-selected-list is as-follows (Peral2@]4; Kahumbu,2014; Flood, 2014):

The-African-Conservation-Centre a-non-governmental-organization, based in-Kenyanded in-
1995. In-2007, it received a USD 200,000 grant ftbexFord-Foundation. Their-work has focused oracip-
building ‘to conserve wildlife through sound scientocal initiatives and good governance’. Onet®firojects,
the-Shompole Group-Ranch, won the-2006 Equatoiativie-Award, for community-driven biodiversity-tec
business, from th&eANEP;

The David Sheldrick Wildlife Trusiperates the-world’s most-successful orphan-elgptesscue and
rehabilitation-program, and is one of the-pionegriconservation-organizations, for wildlife and Habi
protection, in-Easkfrica;

East African Wild Life Society (EAWLS) a-membership-based non-governmental consenvatio
organization, founded in-1961, following the-amaigdion of the-Wildlife-Societies of Kenya and Taniza

The-Kenya Wildlife-Service (KW$) a-Kenyan-state-corporation, that was estahdisine1989, to-
conserve and manage Kenya's wildlife, and protadt@nserve the-flora and fay

The-Ishagbini-Hirola-Conservancyis a-community-based conservation-area, locatedsanssa-
County, Kenya. The-conservancy covers approximat2lint. It-is located along the-eastern-bank of the-Tana-
River, and borders the-former Tana-River-PrimatedRee (1976-2007). Despite its-small-size, the-eorancy
is a-core-refuge and breeding-ground, for the-endamd critically-endangeredirola-antelope Together with
the-Arawale-National Reserve, the-conservancy farkey-part of the- Hirola’s hatat;

Men of the-Treess an-international, non-profit, non-political, c@rvation-organization, involved in
planting, maintenance, and protection of trees;
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The-Tsavo-Trusis a-non-profit wildlife-conservation-organizatiowhich covers Tsavo-East National-
Park, Tsavo-West National-Park, and Chyulu-Hilldiblzal-Park, inKenya;

WildlifeDirect is a-Kenya and U.S.A. registered-charitable-orggtion, founded and chaired by
African-conservationist Richard Leakey, who is dtedl with putting an-end to the-elephant-slaughtekKenya,
in the-1980s. Its-main-office is located in Nairokenya (vww.gorilla.wildlifedirect.org;

The William-Holden Wildlife-Foundation (WHWH§ a-non-profit-organization, based in California,
U.S.A., whose principal-project is the-William-Held Wildlife-Education-Center, located near Nanyidanya.
The-Education-Center is dedicated to wildlife-camaéon and environmental-studies, for local-pepplith
occasional-visits from internationgteups;

NEMA Kenyais a-lead National-implementing-agency, for the@uownent, on all-issues, related to
the-environment. It has collaborated with the-pevsector, formal, and non-formal education inttis,
NGOs, CBOS, and religious-groups, among-otheradaition, substantial-efforts, have-been made ersd-
UN-organizations, based in-Kenya, such-as:

UNESCOhas participated in the-development of the-nati@&D-implementation-strategy in Kenya,
and the-ESD implementation-guidelines, for the-pronal and districtievel,

UNEP’s Directorate of Environmental EducatiorESD-activities focuses on-higher-education, and
works-through universities. It has three-main-pawgs: education, networking, and training. In-edocatthe-
UNEP inspires universities to-re-orient their-couta towards-sustainability, by provision of toelshigher-
Education-curriculum re-orientation guidelines, ot workshops and provision of resource-persoMEP is
also-repackaging the-concept ofréening-universities’ as a-reference-point for teaching and a-living-
laboratory. The-networking-program provides a-latf for sharing-knowledge, expertise, and resoultedso
facilitates the-MESA-program, whose membership aiges six-Kenyan public-universities. Training igimly
on scheduled-courses for university-dons, condudteselected 10 universities in the-World. UNEPoals
supports EE-activities in-Kenyan-schools and uriiess. It-is involved-in and provides-support waamunity-
education, for the-Nairobi-river rehabilitation arestoration-project. There are number of publaregion ESD,
including: (i) Higher Education curriculum re-ortationguidelines; (ii) Greening-University toolkit; and (iii)
Graduate curriculum-development source-book onfofag¢cosystenmanagement, and (b) green economy;

UNU (United Nations University)Education for Sustainable-Development for Afric@jBct (ESDA)
is jointly implemented UNU-Institute for Sustainkityiand Peace (ISP), and Kenyatta-University, ierka.

UN-HABITATIis a-member of the-ESDA-joint-project (between UINBP and Kenyatta-University). It
also-provides technical-support on urhissues;

Waste management Association of Kenya (WEMAK9 the-industry-umbrella-group, for waste-
collection-companies, in-Nairobi. The-NAMA will spprt WEMAK, through capacity building-workshops,
operational-support, in the-form of funding coreftas-well-as providing GPS- trackers torismbers; and

The National Climate Change SecretarffBiCCS)was established by the-Ministry of Environment and
Natural-Resources (MENR) to-help it gather and atell input, and advice, from key climate-change-
stakeholders, for its-use in the-coordination oh¥@s climate-change-activities.

On-the-other-hand, EE-centers, complement schamfpms and provide students with an-opportunity
to-study particular-aspects of environment-sustalitg, in-the-areas, where the-centers are locéBadlantyne,
et al 2008). Conservation-education-centers, in-padgicuprovide the-necessary information that enables
building-up of the-crucial-support for conservatif@uacker & Wade, 2008; Indakwa, 2002). Some of such-
institutions, in-Kenya, included: Nairobi-animalptianage, the-Butterfly Centre, Kisumu-Impala-Paimba-
Animal-Village in-Mombasa, National-Museums of Kanyand the Elsamere (Gathuku, 2013). Other-
organizations include:

The-African-Fund for Endangered-Wildlife Kenya (AFEW-K), popularly-known-as the-Giraffe
Centre, is a-charitableot for profit-making-organization, whose main-objgetis to-educate the-Kenyan youth
on the-importance of conserving-wildlife and thedeonment. The-Centre was founded in-1979, as ading-
Centre for the-endangered Rothchild’s-giraffes, &amrd984 conservation-education-programs were laedgc
with the-main-target being the-school-students (AFE, 2010). This-program is of immense-popularitjth
the-number of school-children, visiting the-centnaying risen from 800 in-1983 to 57,514 studemts2008
(AFEW-K, 2009), while in-2011 the-numbers rose 10986 (AFEW-K, 2011).

Wildlife Clubs of Kenya (WCHKjrovides conservation-education to-youths, and suppildlife-clubs,
through training, information-sharing and advocatlis is supported through (i) a-teacher trainpaggram;
and (ii) an-annual-student-competition, on ESD-peattices. WCK has also-published and distribuged
number of ESD-related-materials, including thematck on: conservation of forests, energy, watddlife,
and on combating climate-change. As part of awa®iesation, WCK carries-out an-annual community-
conservation-day and support radio-programs on+Bnmient and the-Youth. WCK also has a-mobile-edoat
environmental-outreach-program to-schools andatgrinstitutions.

Lake Victoria Catchment Environmental Education d?amn is coordinated by World-Wide-Fund for
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Nature (WWF), the-program aims to-empower catchrcentmunities, schools, and regional-partners, in
sustainable-use and management of natural-resodrhissis done through a-whole-school-approachkilugpat
heath, sanitation, nutrition, and children-righttiucation, which is infused-through-training.

African Fund for Endangered Wildlife (AFEW) provides support for environmental-education
programs on wildlife-conservation, with a-specialghasis on endangered-species. It has also ebtbles
resource-centre and developed a-program, for trgitrainers.

Jacaranda Designs Chanuka-Express is an-ESD mobile-outreach-programsafety, peace, health,
hygiene and sanitation, environment, youth, andrmanity-development, for young-people, run by Jacdaa
Designs, in-collaboration-with UNESCO.

More-details, on each of the-listed-organizatiaras) be-obtainedia their-respective official-web-sites.

In-addition, more and more NGOs and CBOs, whichf@azasing exclusively on the-environment, have
been registered, in-Kenya. These d@&eoNews; Uvumbuzi-Club; Mazingira-Institute; Kenya Organization of
EnvironmentalEducation (KOEE); East-African Wildlife-Society; Wildlife-Clubs of Kenya (WCK); Society for
Protection of Environment iKenya (SPEK); Undugu-Society of Keya; Kenya Consumer-organization;
Sustainable-Community DevelopmeSuevices (SCODE); Kenya-Institute of Organidfarming (KIOF); Forest-
Action-Network (FAN); Friends of the-Mangrove; Friends of Nairobi Arboretum (FONA); Learning and
development, Kenya (LDK World-Vision-Kenya (WVX); Maendeleo-Ya-Wanawake Organization (MYWO);
Kenya-Association of Aduli-earners (KALA); CARE Kenya; Intermediate-Technology Development-Group
(ITDG); Kenya-Association of AdultEducation (KAEA); and Sustainable-Community Development-Services
(SCODE), among-others. For-details, on-each, cfithed-NGOs, see KOEE (2002).

4.3.3.3. Specific-efforts of the-educational-sector

Unger in-his-1993-study, on the-EE, in-Kenya: dateat:"EE, world-wide, is increasingly-seen asezessity”.
This-statement is still-valid-today, after 25 yeafsits-first-proclamation, meaning, that EE is gaount as-
never-before. In-Kenya, several-attempts have e&te to ‘environmentalize’ the- curriculum, at-ditnt-
levels of education. In-particular:

Kenya Organization for Environmental Education (KE)Es mainstreaming ESD into-the primary and
secondary-school-curriculum, based-on an-envirotahection-learning-approach in the-Eco-SchoolgyRam,
and ESD-teacher-training-programs. KOEE is alsokimgrwith Faith-Based-Organizations (FBO), in ragi
awareness and building-capacity on ESD. At earlidbbod-education-level, EE is integrated in-the-
curriculum, using a-thematic-approach. At the-prynand secondary-school-level, environmental-issaies
mainstreamed in the-existing-subjects, using aidisdiplinary-approach. Besides, all teacher-tragnacolleges
are currently-offering courses in-EE. On-the-othand, Kenyan- universities ayetto-implement a ‘greening’
university-campus.

The-Ministry of Education has-already-initiated 4hcess of reviewing thesrriculum through; it-is
hoped that appropriate-messages on the-environmiAbe-incorporated in-each teaching-subject, takm
environmental-education, in-schools, a-reality. KiEcollaboration-with_PEEPSEA has developed teakso
for primary-schools, on the-subject of environmenmhile teachers’ guides, on the-subject, have hésn-
developed. In-addition the-Kenya-Organization ofvitEsnmental-Education (KOEE), has introduced a-new-
approach of inculcating environmental-knowledgeown-as Environmental-Action- Learning (UNEP &
KOEE, 2000).

EE at tertiary-level: This-sub-sector is composed of Teacher-Educatialyt&hnics, Technical-
Institutes, Institutes of Technology, and Univeesit The-overall-goal of this-sub-sector is tosirai
environmental-experts.

EE is offered in the-Kenya-polytechnic and Kenyde8ce-teachers-college. Some-elements of EE
are taught in-specialized-training-institutionsgistas: Naivasha-Wildlife and Fisheries-Institutegtév Training-
Institute, Londiani-Forest-College, Medical-Traigimnstitute, and Agricultural-Colleges and Inst#sit

At thedevel of universities, EE is offered at both; undergraduate and gradudteel; as a- full-course,
in-some-universities, and as a-unit, in-others-&ample: at the-University of Eldoret (former Mdniversity)
and Kenyatta-University, fully-fledged-Schools, @iesing on EE, planning, and management, have been-
established. Private-Universities are also-offeremyvironmental-courses (KOEE, 2002). In-additios B
being-taught as a-full-three-unit-course in-Moi alényatta-Universities. At Kenyatta-University, dants
pursuing Bachelor of education-degree must takera-cause in-EE. At Moi University, at the-Schodl o
Engineering, EE-courses are taught at undergradertt at the-department of Chemical & Process
Engineering; Civil & Structural-Engineering, and Manufacturing, Industrial & TéxtEngineering. Besides,
Jomo-Kenyatta-University of Agriculture and Tectogy (JKUAT) has developed an-ESD-policy to-guide it
programs and operations, assisted by the-Envirotah®nogram-Support (EPS), within NEMA, and fundsd
the-Danish-Development-Agency (DANIDA) and the-Sigédnternational-Development-Cooperation-Agency
(SIDA) (MOEST, 2005; 2005b).

125



Journal of Environment and Earth Science www.iiste.org
ISSN 2224-3216 (Paper) ISSN 2225-0948 (Online) JLEL}
Vol.8, No.7, 2018 IIST[

4.3.3.4. Initiatives and approaches.

Two-key higher-education-initiatives, in-Kenya, mte the-network of Mainstreaming-Environment &
Sustainability into African-Universities (MESA), dnthe-Education for Sustainable-Development in-@ri
Project (ESDA). Besides, Nairobi-City Council-Diteate of Environment has-developed a-SWM strategy,
based on community-training on sustainable-SWMuyitiog waste for wealth-creation. The-project ipested
to-connect with the-ESDA-training, that will-takéape at the-Kenyattémiversity (NEMA, 2008a; 2008b).

Moreover, according to UNESCO, some-organizationsd auniversities, such-as thé&NU;
Sustainability Institute for Community-Developmentat the-Kenyattamiversity; the-Commonwealth
Scholarship CommissioRast; African-BreweriesLimited; SIDA; and different-governmental-ministries offer
scholarships for MSc. degree-courses, in-the-arsastainable-development and ESD. UNESCO and DANID
have both-provided-funding for the ‘Eco-schools daon’ in Kenya, in-its-ESD-work with-schools. The-
UNESCO, Nairobi-Office supported the-establishrramd subsequent-launch of RCEGN, in-2007. Testirgnof
‘ESD-Media-TrainingKit’ also received both; technical and financial-support from UNESCO. Since then, the-
media has undertaken some-activities, includingcati advocacy and public-awareness-campaigns. RIE
also-supporting the-World-Environment-Day actisti@ NESCO, 2011).

The-Higher-Education Sustainability-Initiative (HESwas created as a-partnership of UN-entities
(UNESCO, UN-DESA, UNEP, Global Compact, and UNW)the-run-up to the-United-Nations Conference on
Sustainable-Development.

At a-local-context, in-Uasin-Gishu-County (wherebjaet-university is positioned), the-following
initiatives, started by various-groups, to-promé&te-programs: (i) An-environmental-group, callechdtiant-
Group for Environmental-Amelioration (IGEA) has beévolved with about 10 schools, in-Ntonyiri and
Igembe-regions, in-nursery-establishment and ttastipg-programs; (ii) Various-schools, both; secondary and
primary, have-initiated clubs, like Wildlife-Clubsf Kenya, 4K clubs, and Environmental-clubs, torpode-
conservation of the-environment, in and aroundrtrgihools. There are over 50 schools with sudiathies,
and the-District-Environment-Officer is co-coordiing their-activities; and (iii) University of Eldoret, which is
based in the-district, offers a-several-degreeqanmg in Environmental-studies at Masters’ and Pl
(Burer, 2014).

Reporting of Performance-Contracting (PC) for Eavimental-Sustainability, by public universities:
PC- targets, for Environmental-Sustainability, fétenyan-Public-Universities, were introduced in-the-
2012/2013 financial-year. The-objective of PC i3 &nsure that performance is measured using iritenah
best practices and that performance targets arengro the extent of placing the country on theingtedge of
global competitiveness’ (Republic of Kenya, 201Zkrtiary-institutions are required to-submit-qudste
performance-reports to the-government, for the-pses of monitoring-progress of performance, ancifmual-
evaluation of performance.

The-performance-criteria  consist of seven-broadsre each with several-sub-categories.
Environmental-sustainability is a-sub-category hivitthe ‘Non-financial category’, of the-performancriteria.
Environmental-sustainability-reportings done-through the-National-Environment Manageméwuthority
(NEMA), which provides guidelines to-universities1-environmental-sustainability-targets in-each ahnu
cycle. The-Authority also-analyzes the-submittegarts and gives-feedback to-the reporting instngi and
the-Ministry of Devolution and National-Planninghd-universities and other-tertiary- institutionsreveequired
to-select four out of eight-environmental-sustailightargets, for implementation, during the-anhB&-cycles.
The-government, through NEMA, prescribed the-atitisj for each-focal-area, and the-indicators vimifying
the-degree of achievement, of each-target (KobMahammed, 2006).

Although a-good-start to-encourage-universitiesermdrace sustainability-initiatives, the-proposed
indicators were rather-general, but more-importaritiwasnot clear how incremental-environmental outcomes
would-be-achieved.

A-recent-study by Mungai (2017), on P2blic universities, in-Kenya, for the-three-years, sitloe-
introduction of PC, revealed that: (i) only 10-1iuersities were submitting their-quartesiyports; (ii) Besides,
the-response-rate for submission of quarterly-respbiy the-universities, has-been-declining, frowaserage of
60.2% in-2012/2013 to 44.3% 0©14/2015; and (iii) The-last four-targets (see Table 2), including waste-
management-initiatives, were-selected by less #4184 of the-public-universities.

126



Journal of Environment and Earth Science www.iiste.org

ISSN 2224-3216 (Paper) ISSN 2225-0948 (Online) iy
Vol.8, No.7, 2018 IISTE

Table 2: Choice of targets to-implement (NEMA, 2012; 2013; 2014).

Target Frequency | %
Planting trees 16 72.7
Environmental policy 14 63.6
Environmental awareness 14 63.6
Working with stakeholders to protect and 10 454
conserve the environment B
Climate change mitigation and adaptation 9 109
measures '
Waste management initiatives 8 36.4
Pollution 5 22.7
Protection of river banks 4 18.2

In-addfien,, Limaaebrrargertirajanver duad~atatipudiritistives madvac watslladoon of low-energy
consumption-devices, installation of rainwater-lesting-structures, and installation of alternaseewces of
green-energy. The-likely-cost-implications, in-sileg this-target could have-discouraged most- ensities.
Target on waste-management-initiatives involvedpida of the 7Rs, installation of waste-bins, aadrggation
of waste, waste-collection, by service-providersovare licensed by NEMA, and procurement of goaus a
services, that are environmentally-friendly. Somehe-measures, reported to-have-been-undertakeludied
introduction of waste-segregation-bins, handlingelictrical and electronic-waste, and reducing @ning-
waste. The-requirement on installation of wasteresgafion-bins is in-line-with best-practice, buhéeds to-be-
supported, by requisite-policy and resource-recpesid recycling-infrastructure, which are underdeped, in
the-country (Mungai, 2017).

It-is also-clear, that few-universities have a-budget-line for environmental-sustainability-initiatives.
Most-universities lack baselines and continuity of initiated-activities. Hence, the-impacts of these-activities are
difficult to-assess and report-on. The-level of involvement of students, and other-stakeholders, is weak, in-
almost-all-universities. That-study also recommended expansion of the-scope of the-environmental sustainability
PC-targets, to-address the-post-2015 global-sustainability-agenda, by aligning them-with the-Sustainable-
Development-Goals (Mungai, 2017). Besides, it was also-pointed-out, that the environmental-sustainability PC-
targets, have-so-far, being-directed only to-the-public-universities yet, according to Starovoytova et al. (2015),
Kenya has 14 Chartered-Private-universities and 12 universities with Letter of Interim-Authority (LTA); some of
which, are probably undertaking sustainability-initiatives, and hence, should be included in-the-PC-process.

From the-specifics of EE, in-Kenya, it-is revealed, that its-main-efforts are directed towards wildlife-
and natural-habitat conservation. This however, is not at-all, a-surprise, as Kenya is one of the-top-tourist-
destination, in-Africa. The direct contribution of Travel & Tourism to GDP was KES 294.6bn (USD 2,847.5mn),
3.7% of total. The fotal contribution of Travel & Tourism to GDP was KES 769.1bn (USD 7,432.9mn), 9.7% of
GDP in-2017, and is forecast to-rise by 5.5% in-2018, and to rise by 5.1% pa to KES 1,338.3bn (USD
12,933.6mn), 9.1% of GDP in- 2028. In-2017 Travel & Tourism directly supported 429,500 jobs (3.4% of total-
employment). This is expected to-rise by 2.8% in-2018 and rise by 2.7% p.a. to 574,000 jobs (3.2% of total-
employment), in-2028. Visitor-exports generated KES 194.5bn (USD 1,879.8mn), 18.1% of total-exports in-
2017. Travel & Tourism investment in-2017 was KES 84.9bn, 5.7% of total-investment (USD 820.1mn). It
should rise by 7.1% in 2018, and rise by 4.4% pa over the next ten-years to KES 139.3bn (USD 1,345.9mn) in-
2028, 5.5% of total (WTTC, 2018). In-contrast, SWM is given little, if any-attention, in-EE, in-Kenya.

On-the-other-hand, according to the-Kenya-Organization for Environmental-Education (KOEE):”both;
the-formal and non-formal-sectors, in-Kenya, have-clearly-lacked a-strategy, to-guide the-proper-
implementation of EE” (KOEE, 2005). The-following-actions/the-way forward have also-been proposed, by
the-KOEE: (i) Review the-education-policy, with a-view to-strengthening EE, in the-formal curriculum, and in-
the-national-examinations; (ii) Involve the-mass-media in-providing environmental- information; Develop an-
appropriate-communication- strategy, that includes: radio, TV, documentary-films, newspapers, magazines, and
posters, to-disseminate information, emanating from environmental-activities; Produce newsletters and
magazines, to-promote networking on EE and training; (iii) Formulate a-national-environmental education-
strategy; and (iv) Develop specific environmental-education-curricula for all levels of education.
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Notwithstanding the-efforts, already made, at ttegidhal-level, the-SWM-situation, at the-MU, should
change, dramatically, and this will defiantly reguEE, in one-form or the-other. If people have airg-
perception, about SW, and it's-disposal, littlenorattention, will be-given to-it andce-versa

4.4. Behavioral-change.

People have succeeded, indeed, during the-las0 3@ years, in-restructuring many-ecosystems, (#ugpugh
the-use of fire, to-alterssemblages of plants; by the-domestication of animals; and by the-harnessing of various-
kinds of energy). But, today, we are operating im@analogue’ unprecedented- state, in-which humaioact
have-driven major-planetary support-systems beybeebounds, of what is observable in the-paleo-aiica
record (Stefferet al.,2004; Crutzen & Stoermer, 2000; McNeill, 2000), manifesting as Global-warming.

The-contribution, of the-indiscriminate-waste-dungpi massive-littering-habits, open-burning of
waste, and unsatisfactory MU-dumpsite, to the-Glelmming, may-be-perceived as negligible and even,
inconsequential, but there are many-such-dumpaitdssimilar-practices, all over the-developing-ddes, and
their-cumulative-effect could-be rather-significartherefore the-situation should-be-changed/impdovat
every-one of even-presumably insignificant-contribs, to the-Global-warming.

Moreover, to-avoid dramatic-increase in-Global-weugm and impacts of indiscriminate-dumping and
littering of waste, our-behaviors should changartstg atindividuatlevel, requiring individuals to-develop the-
attitudes, which will guide them to environmentadlypportive-behavior (Ahmed & Mohammed Al-Mekhlafi,
2009). Since individuals exist in a-social-ecoladfisystem, changing individual level-behaviors, anelating
new-social-norms, collectively, requires creatingsupportive and an-enabling environment, that is; a
environment that is conducive-to and facilitatifechange, and removes bottlenecks, that inhibihgbaat the-
household, community, organizational, and policyels.

Besides, many-researchers have argued, that the-ywasblem is caused by human-behavior, and
therefore, the-solution lies iclranging that behavior (Milea, 2009; Zhu et al., 2008). Formation and change of
attitude are interwoven; people are always adopting, modifying, and relinquishing attitudes, to-fit the-ever-
changing-needs and interests. Often our-attitudlestahe-environment come from information and paséve-
communications/education (Johnston, 2010).

Perceptions and attitudes, towards waste and sggdal, according-to Njagit al.,2013; Browne &
Allen (2007); Bernstein, 2004; and Kaseva & Mbuligwe, 2003), may be positively-influenced, through
awareness-campaigns, and education, on the-negaupacts of inadequate-waste-collection, with relgtn-
public-health and the-environment, and also onpibtential-value of waste. Attitude, howevegnnot be
changed by simple-education. Acceptanceesattitude depends on who is presenting the-knovdebgw it-is
presented, how the-person is perceived, the-ciggibf the-communicator, and the-conditions, byieththe-
knowledge was received. Research has shown that avknowledge on a-topic, people may change their-
attitudes, but the-step to improved-behaviors aractices is depending on a-complex-set of social an
psychological-factors (Des# al.,2011).

For-example, incentives, both; economic and socio-psychological, can-be incredible-tools, to-help
change-behavior, and are considered an-effectigidsimtervention, in-developing-countries (see &woie,
2006; Mrayyan & Hamdi, 2006; Milea, 2009; O’Connell, 2011). Socio-psychological-incentives are referred-to
as incentives that change attitudes and behavioough disseminating information, persuasion bwatieg
waste-minimization to the-achievement of valuedlgjo@and making-use of social-pressure, among-others
(Milea, 2009; Bolaane, 2006).

The-following-section details on the-approachebebavioral-change.

4.5. Approaches to change the-behavior: Communicatio®&velopment (C4D).

C4D s a-systematic, planned, and evidence-based-agiprto-promote positive and measurable behavaal
social-change. C4D is an-approach that engagesncoities and decision-makers at local, national]l an
regional-levels, in-dialogue toward promoting, depéng, and implementing-policies and programs, clthi
enhance the-quality of life, for all. C4D-approaglaad tools facilitate-dialogues-between those hdnee-rights
to-claim, and those who have the-power to-realiesé-rights (UNICEF C4D-Paosition-Paper, 2009).

Figure 3 shows the-communication-approaches th&emp the-C4D-strategy: () Behavior change-
communication (BCC); (2) Social-mobilization (including strengthening an-enablimgdia and communication-
environment); (3) Social-changeeommunication; and (4) Advocacy. These-Strategies do-correspond to-specific-
levels of the-SEM, where they are most-effectiv@{en in the-Figure 3, in-the-same background-coldt)s-
important to-note that the-different-approacheghfriside-tabs) can apply to levels, other-thanahe; they-are
next-to. For-example, the-advocacy-approach cantssused at the-community or organizational-levels
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(national, sttate

‘ ADVOCACY
‘ SOCIAL MOBILIZATION

SOCIAL CHANGE COMMUNICATION

(relationships between
organizations)

(families, friends,
social networks)

BEHAVIOR CHANGE COMMUNICATION
& SOCIAL CHANGE COMMUNICATION

(knowledge,

BEHAVIOR CHANGE COMMUNICATION

Figure 3: The-SEM (left-side), and correspondindp@¥proaches (right-side) (modified from C4D, 2012)

The-follwowing-C4D-approaches are interrelated and interactive, and using them in a-well planned-
program produces a-synergistic-effect (C4D, 2009):

Advocacy focuses on policy-environment and seeks to-develop or change laws, policies, and
administrative-practices; and works-through coalition-building, community-mobilization, and communication of
evidence-based-justifications for programs; There are three-common-types of advocacy: (i) Policy-advocacy, to-
influence policymakers and decision-makers, to-change legislative, social, or infrastructural-elements of the-
environment, including the-development of equity-focused programs and corresponding-budget-allocations; (ii)
Community-advocacy, to-empower-communities to-demand policy, social, or infrastructural-change, in-their
environment; and (iii) Media-advocacy, to-enlist the-mass-media to-push-policymakers and decision-makers
toward changing the-environment;

Social-Mobilization focuses on uniting-partners, at the-national and community-levels, for a common-
purpose; Emphasizes-collective-efficacy and empowerment, to-create an-enabling-environment; and works-
through dialogue, coalition-building, group/organizational-activities;

Social Change Communication focuses on enabling groups of individuals, to-engage in a participatory-
process to-define their-needs, demand their-rights, and collaborate, to-transform their-social system; Emphasizes
public and private-dialogue to-change-behavior, on a-large-scale, including norms and structural-inequalities;
and works-through interpersonal-communication, community-dialogue, mass and digital-social-media;

Behavior Change Communication focuses on individual knowledge, attitudes, motivations, self-
efficacy, skills-building, and behavior-change; and works-through interpersonal-communication, mass and
digital-social-media. BCC is the-strategic use of communication, to-promote positive-outcomes. BCC is a-
theory-based, research-based, interactive-process, to-develop tailored-messages and approaches, using a-variety
of population-appropriate communication-channels, to-motivate sustained individual- and community-level-
changes in-knowledge, attitudes, and behaviors. Using the-BCC-approach can help to: (i) Stimulate-community-
dialogue and raise-awareness about-the-problem; (ii) Increase-knowledge and promote attitude-change, for-
example, about the-health and environmental effects of indiscriminate littering and improper waste-disposal; and
(iii) Reduce-stigma (Perry, 2012), for-example, around waste-scavengers/pickers; among-others.

Media (radios, televisions, newspapers, posters, magazines, etc.), can play an-important-role in-
increasing public-participation and awareness, and can-serve as an-instrument for many-socio psychological-
incentives. For-example, a-study conducted, in-Cuba (Mosler et al., 2008) found that mass-media-involvement,
through the-use of advertisement and campaigns, geared towards recycling and reusing products, was seen as a-
useful-incentive, to-public-participation, in waste-management. In particular, posters, leaflets, and handouts, can
be-distributed, among the-residents, and also can-be displayed in-visible/prominent positions. The-materials
should-use catchy-words and slogans, to-convey their-message. Posters must-be-attractive, with good-
photographs, and short-messages, that are readable, from a-distance. Pamphlets and handouts can give
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instructions, in very-simple, understandable-language, showing actions, through-photographs and requesting
public-participation, and they can-be-circulated, throughout the-community.

Developing a-C4D-strategy, to-influence, or reinforce, social and behavior-change, is a-step- wise-
process, that begins-with a-solid-understanding of the-problem, and population of interest, in-order-to-ensure
more-efficient-use of resources, and greater-behavior-change-impact. In-addition, particular-emphasis in-
preparation for awareness-building-campaigns, should-be given to-the-quality of information, given, and on-the-
messenger-choice (according to different-target-audience).

4.6. Quality of information.
Behavioral-change does not happen overnight, and requires a-long-term and comprehensive-strategy, which, in-
turn requires effective-communication and quality-information, to-be-disseminated to the-community, on a-
regular-basis. According-to Storey et al. (2015): ‘the key issue here is pursuing incremental but meaningful
changes in behavior and perception in order to achieve tangible results for waste management’.

Boadi (2016), pointed-out, that the Pred’s Behavioral-Matrix is useful, in-examining the-quality and
quantity of information, available to-people, regarding SW-disposal, and hence, it will be elaborated upon,
further (see Figure 4).

—_
Towards optimal use of
information
BI1BI2BI3 .......... Bln

Towards optimized quantity BnlBn2Bns.............Bn

and quality information

Figure 4: Pred’s Behavioral-Matrix (Pred, 1967).

Pred’s stipulates, that a-decision-making-situation is a-function of the-quantity and quality of
information, available in-a-given-environment. That is, the-readiness of residents, to-practice proper-solid waste-
disposal depends on the-quantity and quality of information they have, regarding proper-waste disposal. For-
example, if residents have poor-quality-information about SW-disposal, such-as wastes are not harmful, or dirty-
environment cannot make them sick, then they will-practice improper-waste-disposal, irrespective of their-
educational-level. The-model also explains, that some-residents may-make good-use of the-quality of
information, based on the-quality of information they have (Bnn). However, those-residents without quality-
information may not be able to-make rational-decisions (B11, B 12, B13). On the-other hand, others may not
have adequate-information, but would-be-able to-make rational-decisions (B1n, B2n), while others may-obtain
optimal-information, but make irrational-decisions (Bnl, Bn2, Bn3). According-to Pred, in-between these-groups
are a-countless of combinations of decision-makers, based on the-quality and quantity, of information, available
to-them.

4.7. Messenger-Choice.

Scientists, environmental, non-governmental organizations (NGOs), and the-media, have dominated Climate-
change-communication, in the-past, resulting in a-perception of Global-Warming as a-scientific, (still) highly-
uncertain, and controversial-environmental-issue. To-alter that-perception, effective communication should
match the-messenger with the-message, and with the-audience. Different-audiences need to-be-addressed, in-
audience- specific-ways, which match frame, message-content, and a-language that resonates, with their-
specific-information-needs, pre-existing-knowledge, and concerns. ‘People like us’ (or PLUs) are important for
an-audience’s personal-comfort, identity, and group-internal-norms and cohesion. Often, PLUs (especially if we
know and trust them personally) have greater-credibility and legitimacy, than someone, who does not know an-
audience’s circumstances as-well (The-encyclopedia of Earth, 2008).
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For-example, for majority of the-42-communitieddes, in-Kenyatraditional knowledgés inseparable
from their-ways of life, and their-environment, wal-resources, cultural-values, spiritual- belieénd
customary-legal-systems (Dei, 2002). The-Indigedmmwvledge is handed-down from-one generation to-
another, through: symbols, art, oral-narrativegvprbs, and performance, such-as songs, storgghimnse-
sayings, riddles, and dances (Turay, 2002; Dei, 2002; Semali, 1999). In-most rural, arid, and semi-arid-parts of
Kenya, especially in-communities, where formal-etion has-had insignificant- impact, oral-art remsathe-
most-important-means, of transmitting knowledge akitls, as a-way of maintaining societal-contigufrom
one-generation to-the-next.

To-reach different-audiences (for-example studentgendors), it-is important to-carefully-seleceth
messenger. As-such, at the-level of communitiegtwhas-been-termed thgymbo-typereplaces the-genotype,
as the-carrier of information to the-next-genemat{®Vilson et al., 2013; Costanza, 2013). Symbo-types are
occurring at-multiple-levels of organization, frothe-specific-rules and norms, to the-basic ‘woridws’,
which guide the-behavior of entire-cultures. Satettlikewise, occurs, at-multiplevels, both; within-levels
and between-levels.

4.8. Final-remarks.

From the-research-findings, it-is revealed, that¢his a-need to-increase public-sensitivity toEmironment,
to-foster a-sense of personal-environmental-respilitg greater-motivation and commitment, towards
sustainable-environment and development.

SWNM-interventions are more-likely to-be-successfuhen they target multiple-components of the-
SEM. According-to Schultz & Zelezny (2000), a-comdtion of socio-psychological and economic- incerg;j
along-with educational-awareness-campaigns, armgased-community-involvement, may just be the-wigni
combination, for success, in-many developing-caestiPeople’ awareness, about environmental-prabkml
solutions, can be-increased, through EE (Madetoxi.,2011; Ballantyne et al.,2006). EE, therefore, should be-
incorporated, in-every-level of formal-educatiom-Kenya, starting from early-childhood. For-example
Salhofer & Isaac (2002), recommended to-communitiaeinformation, to-young-childreria paintings of
cartoons, and story-telling. In-the-universityijstexpected, that SWM-activities, involve the-stoide as-part of
their-learning-processia EE andinteractive-sustainability trainings (Kellgt al., 2006; GfK, 2011). The-
particular-skills and knowledge, gained from EE,udohelp in-changing human-behavior, towards WM and
the-environment, at large. Other-strategies, hermtmuld include: community-education, support-ggup
awareness-programs, workplace-incentives, to [aation in-proper-waste-disposal.

In-addition, awareness-building-measures, as-nbtedohansson (2006) and Bowersgtxal. (2005),
should be-coordinated with improvements in-wastéection-services. For-example, the-SEM, is of thew,
that strategies, focusing on the-physical-envirommeg., sufficient-number of waste-bins are puplice,
before education or community-awareness-initiatigésuld be done first. For-example, campaigns, lwhic
encourage people to-exhibit-proper waste-disposhatior, will not be-effective, in-communities, where there
are no wastereceptacles/bins (C4D, 2012; Sallis et al, 1998). Besides, Thrift (2007), however, suggettat
such-campaigns should-inform people of their-resfmlities, as waste generators, and of their-sghds
citizens, to WM-services.

5. Conclusion and Recommendations.

In-summary, thestudy revealed, that both; students and vendors: (i) have-recognized SWM as a-major problem,
at-theeampus; (ii) perceived the-campus as-dirty and vedisty; (iii) do not currently pay for WM-services
rendered, to-them, but would-be willing to-pay,yofdr drastically-improved SWMervices; (iv) demonstrated
relatively-good-level of awareness of health andremmental-effects of improper-waste disposéliaviors; (v)

do recycle few-materials, at a-limitedtend; majority of recyclers are females (vii) exhibit ‘knowing-doing-
gap, which is the-gap, between knowledge and prasticen household-wastes. The-respondents also-
approximated, that they generate from 0.14 to f/ddy/per-student, and 1.7 kg/day/ per-vendor, arage,
which is comparable with estimations for waste-getien-rates in-sub-Saharan Africa. It-is also-ewigl that
their-knowledge, attitudes, and practices, needetémproved, requiring significant and sustainetighéoral-
change, which can be achieved by Environmental-&ilut.

It-is only logical, that the-authors, of this-papepresenting all-stakeholders in-SWM, see thepuesm
in-the-very-near-future, as spotless, with effestivand sustainable-SWM-practices. Predicting therd
accurately and precisely, however, is easier $&d tlone, due to-complex-network of numerous-uaugies.
According to Costanza (2013), it-is even impossiblpredict thefuture; but we can-help-guide and model, the-
evolutionary-process, to-create the-future we want.

In-this-regard, the-study proposes/recommends:

1) EE should be incorporated in-every-level of forradlication, in-Kenya, starting from early- childhpod
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2) The-Chartered-private-universities and universijtiggh Letter of Interim-Authority (LIA), should be
included in-the-Reporting of Performance-Contragt{ffC) for Environmental-Sustainability, by the-
Kenyan-universities;

3) To-develop awareness-campaigns, for the-activeitsgion of campus-residents/communities on
negative-impacts of indiscriminate-waste-disposal,public-health, and on the-Environment, and on
the-benefits, of SWM, as an-alternative sourcewaiihood. Design of the-message (quality, and lleve
of difficulty of information; and language, in-wihicthe-message will-be delivered), as-well-as the-
selection of a-messenger, for different-target-ggpshould be considered;

4) A-system of payment, of SWM-service-charges, shbeldleveloped by the-MU, andagte collection
and disposal-fee should be included into fee-atinectfor students, as they will have more-rights to
demand for effective-WM. Vendors, on-the-other-hargthould outsource WM-services for a-
negotiated-fee;

5) To-introduce some-competitions, for-example for-¢keanest-hostel, or the-cleanest floor/level, in a
multi-storey-hostel, etc.; and

6) Further-studies on Characterization and Quantiboatbf the-solid-waste, at the-campus.
The-study-findings may add insight on the-relevaoL&E in-SWM, by highlighting ways of how EE

can-be-used to-facilitate proper-SWM. The-findingsght also-help in-providing-information, that isf o
practical-value, to-policy-makers and planners, hsas NEMA, Kenya, which is beyond the-university
boundaries. The-findings are also potentially-hdlpd the-local-community, as it may highlight theed, for
the-local-community, to-get involved in-SWM. It-also-hoped that results of this-survey will be hdlpn-
leading to-greater-levels of public-engagement\WihNg through campaigns to-create-awareness, inexsfic-
manner, among the-campus-residents, to-foster seseh personal-environmental responsibility, andatgr-
motivation and commitment, towards sustainable-ibgreent, which is very- much needed, for making- the
campus-clean, green, and sustainable.
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