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DEFINITlO~ OF TERMS

Cornposting: The process of collecting; grinding, mixing, piling, and supplying sufficient

moisture and air to organic. materials to speed natural decay. The finished product. ·of a

composting operation is compost, -J~.soil amendntent.suitabte for incorporating into. top soil

and for growing plants.

Addltionally: One 'of the. critcrinFor CDM. project developers: to. demonstrate-in their

.r~gi$tratjon documentation th.i( the project. activities are additional to what would lU1YC

occurred without the:CDM r

Anthropogenic Climate Change: .Changes in the global climate brought about by the

emissions of greenhouse-gases by human activity.

Baseline: Tbe amount of greenhouse gas emissions expected without CDM project

activities. Emission reductions il;dm projects ate estimated againstbaseline scenarios,

Carbon Revenue: Revenues from CDM project activities that-result from thedirect creation

and.sale ofCertified Emissions Reductions (CER)..

Certified Emisslons Reductions (CER): The crediting metric for emission reductions

created by CPM projects. Each CER represents Qne metric ton of C02 -equivC)1ent ted uced

Clean Development Mechanism (CDM): One of the three flexibility mechanisms of the

"kyoto Protocol that allows developed countries to receive credit for: emission reductions

that take place in developing countries,

Designated National Authority (DNA): Host country government office in charge of

overseeing andapproving potential CDM projects. Approval by the DNA·is·seen as proof
that.CDM projects create significant sustainable developmentbenefits.

Designated Operational Entity (nOE):· .An Independent, third-party organization. that

validates the CDM project activities during the registration phase of project development

and once the project is operational,

Emissions Trading; One of the three flexibility mechanisms of the Kyoto Protocol th~t

allows Annex lparties. to trade emissions permits that they.do not use to .other parties in

need of additional permits.

Emissions Rcductluu Purchase Agreement (Et~PA): A contract between CDM project

developers and. CER purchasers in. which the purchasers agree. to: buy- a specific amount of



CERs at a set price at some future date. In return, the project developers receivepayment.at

an earlier date than would otherwise be possible,

Global Warming. Pntential «;\VI'): A common metric to assess the climate change
impacts ofdifferentgreenhouse gases based upon their lifetime and climateforcing. Global

warming potentialsare often used to convert other gases.to Carbon Dioxide equivalence,

Greenhouse Gases (GHG): .Hcat trapping gases that .have begun 'to change the global

Climate. The Kyoto Protocol aims to reduce: emission of these gases including carbon

dioxide, methane, nitrous oxide, chlorofluorocarbons; hydrotluorbcarbons, and sulphur

hexafluoride,

Least Developed Countries (I~nC): A group .of countries that receive ·low development

scores based upon rnetrios thai combine .economic, .health, and education measures (see
Human Development Index). Most of the countries are located in sub-Saharan Aft-ita

Mitigation - Actions .and policies aimed at reducing the impacts ofclimate change by

decreasing the concentration of greenhouse gases in the atmosphere.

Mitigatlve Capacity: The ability to reduce anthropogenic greenhouse gas emissions or

enhance natural sink's

Project Design Document .(pl)])j:· A lengthy document required as part of the COM

registration process that-describes the project activities and pre-project baseline. emissions,

employs approved methodologles to esfimategreenhouse gas impacts and leakage, proves

the additionality-of project acti vities, and describes the. expected sustainable development

impacts.

ProjectIdea NQt~.(PIN): A smaller.document required bysome host ·co.lil~try·DNA that.is

a precursor to the PDt> and describes the proposed COM project activities.

Waste: All type of wastes, regulated or not regulated, hazardous or rton-hazardous and

generated by citizens. under the municipal umbrella Municipal Solid .Waste (MSW) or by

others sources. such as anInd ust rial, Commercia rand Jnstitutional (Tel) business un it.

:xi



AllSTRACT

Soiid. wasre.composnng is being, carried out in 12 municipalities ill0ganda.Jinja inclusive.

wirli.ambifiori of contributing to reduced-GreenhouseGas emissions (GBG) under the CDM·. . . . .

Programme ..'of Activities ..th~Composting project under study is. located at Masese-Jinja

Municipality. The main objective of the study was to assess the Jinja Municipality solid.

waste composting project's contribution .to Low Carbon Development and. Waste

Management, The specific objectives were to identify the different waste forms deposited;

estimate-and project methane emissions reductions by composting at the plant and to assess

the..different.socio-economic and envi ronment benefits deri ved from the Municipal waste·

compost-plant. Both primary data and secondary data Were used. Secondary data on wastes

was sourced from lJ,NFCCC website fot lise. Journal articles on waste manageruentand the

state. of environment. reports. were reviewed, Key, InformantInterviewsand site visits Were

also conducted, Data. validation was. don¢ using the FOel}S~ Gro.IJP'Discussions: The

methane emissions avoided and 'emissions reductions estimations were done using both the

2006 LPCC.Waste Model spreadsheet-arid thedefault emissionsestimate approach presented

in the ·199.6 n-ee Good Practice Guidelines. In data management and analysis, :M~ Excel

and STATA.MP 14 statistical packages were used to generate frequencytables, graphs and

cameup with other statistical conclusions. The study shows tha] the A variety of wastes are

deposited with most of the wastes' sourced frOiTI domestic use. including organic waste,

(32%)~.polythene and plastics (18%}as most dominant in composition, It was realized that

ofthe deposited wastes, waste forms such as broken plastics, .bottles and metal scrap were. '.

extracted by scavengers for sale to other parties; In the assumed scenarios of management,

Itwas.noticed that a bigperceutuge of the respondents: (76%)pe.rceived that the waste levels

woul d be to·\'{ if thecurrent waste management was improved.

The study also. revealed that the estimated.methane emissions avoided and Net Emissions

Reductions from solid waste composted for years 200~-20 1.'9 and also predicted future'

emissions throughout the project me LIPto 2030 dernonstratedah increasing trend with time

variations. This.is a good illustration ofcomposting us a good waste management strategy

j~)liclimate change mitigation and a low carbon economy development It was recommended

that community members need to engage in waste segregation and separation practices at
the waste generation source. The Municipality needs.toenhance public-private partnerships

for ·improved··.and timely handllngtransporratiotr and management. ofthe Municipal Solid

xii



Waste, Enforcement o(Waste management by-laws. for controlled indiscriminate dumping

ofwastes, Jinja Municipality has already enacted waste management by- law that awaits

implementation. The policy makers .need to come up with policy measures that enhance

integrated waste management for increased resource recoveries; optimizing annual

budgeting and expenses for waste management.

Key words; Mimfc.ip(J[ Solli! Wa;~/eM(1nag~m.eni; Composting, Emission Reductions
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CHAPTER ONIL:·INTHODUCTION

1.0 Introduction

In this chapter, Lcxamined the study's background, the major ~nd. specific objectives;

research questions, the statement of the problem, the study's justification and. importance,

and the "conceptual framework.

l;l11~¢~ground .

Globally, there. are Increasing cases of climatecltange vulnerabilities especially facing the

least Developing Countries (Angela and Ngonzi, 2019). The countriescapacitiesto mitigate

climate change are very 'low due to financial', technical and technological lapses. Most

countries continue to suffer a variety ofenvironmental stress.including waste management

challenges, :n. one. deiver to climate change: due to its. Green 'House Gases emissions it .

.contributes to the atmosphere (EPA, 20]6). The waste management sectorcontributes to the

anthropogenic greenhouse effect primarily through emissions of carbon. dioxide. (C02),

methane (CH4), and nitrous oxide (N20) mainly due to emissions from wilsie disposal. In

the last decade,.' anthropogenic contributions to global methane emissions have been

estimated to gq from 48% to 78% of the total (Kirschke, et al., :2013·;EPA, 2019) ..The.

JPCC's Fourth Assessment Report places the.contribution made by thewastemanagement

sector to global Green House Gas (OHO) emissions on a level of' 2.7 % (Ipec, 2007).

According Uganda's.First Biannual Report, Uganda'swastedisposal contributes 1487;8046

Gigatonnes of Carbon dioxide equivalents (MWE.2019) ..

Solid waste 'm~na~erne!1t strategies. like oomposting, play a .sigriificant role in reducing

greenhouse 'gas (OI-IO) 'emissions by recovering materials, compost and. emissions

reductions from the mixed municipal solid. waste stream (ISWA, 20.09.); (Kong, Shan, &

Lacobini, 2012); (Weitz, Thorneloe, & Nishtala, 2002). The mitigation .ofGHGs from the

waste sector is relatively simple-as compared with mitigation fromother sectors. hi addition,

thereis still a possibility for potential.reduction in carbonfoot print ofthe solid waste, as
the carbon reduction is not fully exploited, wherethe sector canbe the opportunity to change

from a net emitter into a net red user of GHG emissions (ISWA, 20(9).

1

The year 2009 saw the drafting of the' Copenhagen Accord at the 'UN Climate Change

Conference (COp·~5). The Kyoto protoeol of the UN Framework Convention on Climate.

Change (UNFCCC) was born with the aim of deyel9ped' countries supporting developing



IlI~FEHEN.cES·

<i

Abarca Guerrero L, Mass G and Hogland W (26i.2) Solid waste. management challengesfor cities in
developing countries. 'Waste Management 33: 220-232.

Abu Qdais H (2007) Techno economic analysis of municipal solid waste managementin Jordan. Waste.
Managerneritz Z: 166:6-,-1672.

Abu Qdais Hand Al-Widyan M. (2016) Evaluating compostingand composting kinetics of'various agro-
industrial wastes. International .Journal of Recycling Organic- Waste Tn A~Ti"9ultul'e5; 273-280

Ahrnedul Hye. Chowdhury; Md .. Rajib UJ Haque, 'I'afazzal Hossain., 20,06.. Developing 3Rs (Reduce,
Reuse & Recycle) .Strategy for Waste Management for Urban Areas in Bangladesh: A
Socioeconomic and Climate Mitigation Option.

Aryagaruka Martin, 20.14. :Envil'onmclltnllmpact Statement for the Proposed Was~e Composting Plant
and Landfill in Katikolo Village, Jinja Town Council. Enviro-Impact and Management Consults.
Kampala (ll):

Ayalon y, Yoram A. and 'Shechter (1;.1' (2.0().Q)Alternative MSW treatment ,?Pti.QI)S to. reduce globa!
greenhouse gases emissions -cthe Israeli example, Waste Management & Researchl.S: 538-'544

Breno C. de O. Imbiriba , Jade. Rebeka de S. Ramps, Renate de Sousa Silva, jose Henrique Cattanio,
Luciano Louzada ~'O Cpu to, Thomas A. Mitsohcin., 2019. Estimates of methane emissions and
comparison with gas mass.burned in CDMaCtidn;jn a large landfill in Eastern Amazon.

Chiemchaisri, C., Visvanathan, C; 2008. Greenhouse gas emission potential of'the'municipal solid waste
disposal .sites.. in Thailand, J. Air Waste Manage. Assoc. S8(5,), 629....:.6,35"
https:ildoi -,qrg/l O.31:5~/l Q47-32S.9.58.5.629,

Colen J) Cadena E, Pognani M; et al. (2(}12) Determination of the energy and environmental burdens
associated with the' biological treatment of .$.9llJ"~C separated municipal waste. Energy and
Environmental Sciences 2: 5711--:-5741

Dehoust G, Schueler D, Vogt R; et ttl. (20 I0) Climate.Protection Potential iii· the Waste Management
Sector; Federal Environment Agency (Urnwcltbundesamt). Available at:
ItUps :llwww.l1mweltbllndesamt.de/sites/dcfault/fiJ~s/medien/461/puplikationc.n/4049 .pdf

Dentil E? Christensen TH and Auostin E (20'09) Greenhouse gas .acccunting and waste ..management.
Waste Management &'[\esearch27: ~96-706

Favonio E and Hogg 0 (2008) The potential role of compost in reducing greenhouse. gases. Waste
Management & Research 26: 61-69~

Gerdes, P. & Gunsilius, E. (2010). The Waste' Experts: Enabling Conditions for Informal Sector
Integration in Solid Waste Management. - desensehaft nil" Technische Zusammcnarbeit, Germany,
31.pages .

.Giegrich, J. &.Vogt, R. '(2009). SW'M-GHG Calculator: tool' for calculating Green House Gases
(OHG) in Solid ..Waste Management, - Kf\.V Bankengruppe -and Gesellschaft fucr Technische
illsa~ll1enarbcit (G"T2); Germany, S5 pages.

Haifeng Wang, (20 I0) "Reducing GHO mitigation costs. in,the.shipplng industry (Ising the.clean development
meclian ism ", Managementof'Environmental Quality: An International Journal, Vol ..'21 iSSlIC: 4, ppA52-
-463,.

4.5



·Han r Abu Qda is, Christoph: Wuensch, eh rist ilia Dornack and Abdallah Nassou r; 1019. The ro le of $0 Iid
wastecornposting in mitigating climate change in Jordan. Waste Management and Research.Vol.
37(8) 83.3-842

Haya, 8. (2007), Faiicd Mechanism: How the CDM 'Js Subsidizing Hydro Developersand Harming the
Kyoto Protocol, International Rivers, Berkeley, CA.

Hilary Bambrick, (20J 7) "Resource extractivisrrr, ,health and climate change in. small islands",
International Journal of Climate-Chunge Strategics-and'Management..

Himanil.lpadhyay; Ilan Kelman, Ling~.l:iij '0 J, Arabinda 'Mlshra.. Cheney Shreve, Robert: Stojanov,
(2015) "Conceptualizing and contextualizing'research arid policy for links between climate. change
and migration", Intenlati6nal JourilalofCli~ate.Change Strategies and Management, Vol. 7Issu.e:
3,. pp;394-41 7.

Hocks, J. (1983). Significance of biogas reduction in waste tips, 'Waste management and research; I, pp.
323-325

Intergovernmental Panel. on Climate .Change (201'3) Myhre G, Shlndell D; Breon F-M~ e't al.
Anthropogenic and natural.radiative forcing.

International Soiid Waste Association (20Q9) Waste and climate change, lSWA white paper. Avai lable
at: https:/Iwww.iswa:org/fileadlnijllusei·_}.lpload/_'temp_/W Ell _:ISWA_ Wh ite_papei' .pdf (accessed
25 AligList20 L8).

Jnternational Solid Waste.Association (2009) Waste 'and climate change, JSWA white paper •.Available
athttpst//www ;is\va,orgifilead.min!uSCi:_upload/.:....tenlp _/WEB:_ISWA _ White .....paper.pdf

Tree; :2007..Climate Cirang~ 2007: The PhysicalScience Basis ..Working Gr0Up I Contribution to. the'
Fourth Assessment Report. of th~ lnrergovernmontal Panel on Climate Change, Cambridge
University Prcss..Cambridge, Uniled Kingdom and New York, NY~'USA

Jabbour, CJ. C., Sa ntos, r tCA. and Nagano, M.S. (20.10), "Contributions of HR M. throughout the stages
of environmental management: methodological.triangulatlon applied tocompanies in Brazil", The
luternational Journal of Hum;:111 Resource.Management, Vol. 21 No.7, PP.. 1049-1089,

John' Ferguson, Thereza Raquel Sales de Aguiar, Anne Fearfull, (201.6) "Corporate response to climate
change: language, power and symbolic construction", Accounting, Auditing c$i, Accountability
Journal, Veil. 29Iss~[~~ Z, 'pp,278-J04,

Karnalan, H:, 20.16. A..new 'empirical model ro estimate J'andfjfl gas pollution, J .Health Sci .. Surveill,
Syst. 4 (3), 142_;14.8.~

Kamalan, H., Sabour, M., Shariatmadari, N.; 2011. A review-on avai lable landfi II gas models, J. f:::I1viI'QIl.
Sci. Technol. 4 (2), 79:-92. hHps:l/doi.ol'g/l 0:3f).~J/j~st.20 11.79.92.

Kirschke, S .., Bousquet; P '" .Ciais, .P., Saunois, M." Canadell, J.G~, Dh.JgokentkY,.E..J., Bergamasch i, P.,
Bergmann, D., Blake, p.R.; Bruhwiler, L., et &1'., .2013. Three decades or' global methane sources
and sinks. Nat. Geosci. 6 (i 0), 8n. h«:p~:II~I.oi,org(l.q.l03R/ng~o 1955.

Kong 'D; -Shan J, Lacobini M,. et al, (2o.i2) Evaluating .greenhouse gas impact. of organic waste
management options using life cycle assessment, Waste ManagementS; Research'Ifl: 800-812.

Lecocq, F~ and Capoor; K. (2005), Stale and Trends at the Carbon Market, International Emissions.
Trading Association, Washington, DC.

4.6



LiJ11a, R.M.; Santos, A;H., Pereira, C.R., Flauzino, B,.K., .Percira, A.C.O., Nogueira, FJ., Valverde,
J.A.K, 20.17. Spatially distributed potential of landfill biogas production ·and electric power
generation .in Brazil. Waste Manage. 74, hltps:/1~0i.org/t0.1 Ol~/j. wasman.Zf) 17..12..0 II.

Maha. A, 2019. Mitigation 'of C02e emissions from tlte municipal solid waste -sector in the kingdom of
Bahrain

Michael Jay Polonsky, Morgan P. M lies, Stacy Landreth Grall, _(20II). "Climate change regulation:
implications for business executives", European Business Review, Y·ol. 2:rIsslie: 4, pp.368-38j·

.Jinja district website, 2(JlO, https'l/wy,~'1.Jillja.go.l.Ig1

MWE. (iO 16). Nationally Determ tiled Contribution {NbC) for Uganda. Ministry of Water and
Environment (MWE)., 'Kam pala,

Ngategize et-al. (200Q) State of Environment Report for Uganda, NEMAPublishers, Kampala

O'Leary, P.K, Tchobanoglous, G" 2.002. Land filling Handbook of solid 'waste management. Second
ed. Mcgraw - hill, New' York, pp. 14.1-14.9.

Oonk, H., Boom, r., 1995, Validation of landfill gasformaticn models. In: Zwerver, S:, van .Rompaey,
R., Kok, M.j Berk.M, (Eds.), Climate.Change Research, Stud-Environ. Sci., vol. 65. Elsevier, pp:
597-602. httpS:/M~'i.org/I O.i0 \6/S0 I66-1 Ii6(.06)802 5J~7 .

RafaclD'Almeida Martins, Leila da Costa Ferreira, (2011)"Climate change action atthe'city level: tales
from two megaciiles .in Brazil", Management of Environmental Quality: An International Journal ..
Vol. 22 Issue: 3\ l'>p.344~357;

Repetto, R. (2001); "The 'clean development mechanism: institutional breakthrough or institutional
nightmare?", PolicySciences, VoL34, pp, 3.03-27.

Rochelle Owen, Erica Fisher, Kyle Mclcenzle, (:2"0.13)"Beyond reduction: climate change adaptation
planning for universities and colleges", lnrcrnational Journal of Sustainability tn Higher Education,
Vpl. 141ssue: 2, pp.l46-159,

Sandra Aparcana, Mi;'iam Hinostroza, 2015. Guidebook torihe Development of Nat.ion ally Appropriate
Mitigation Actions on Sustainable Municipal Wa~te Management. UNEP D'Tl.l Partnership.

Scliarff,.H., Jacobs.T; .•.2006. Applying guidance for methane emission estimation forlandfills. Waste
Manage ...26 (4),417--429. https:lidoLo'l'j¥l O.ro"l.6U.wasman.200$.IUJ"l 5

Shariatrnadari, N., Sabour, M.R., Karnnlan, H., Mansouri.A, Abolfazlzadeh, M., 2007.Applying simple
riuiTieri'calmodel' to predict methane em i~sioll from landfill. .f. .

Sharma l3.K and Chandel f0K (2016) Lire cycle assessment of potential municipal solid waste
management strategies for Mumbai, India. Waste Management & Researchki: 79-91.

Shindell, D.T., Faluvegi, q., Koch, 1).1\1., Schmidt, G.A.! Unger, N., Bauer, S.E., .2009. Improved
attribution of "climate forcing to emissions. Science '326 '., (5953)) 7 J 6~
hrtps:Jldoi.o·rWlO.1126/seience; 11.14760.

Stern, l~L(2006.), The Economics of Climate Change: The Stem Review, .Cambridge University. Press,
Cambridge.

"Stuart Cooper; Graham Pearce, (20 II) "Climate change performance measurement, control arid
accountability in English local authority areas", Accounting, Auditing &.'Accountability 'Journal,
V61.24 Issue: 8, PP', 1097 ~n18,


	Chekwoti 1.pdf
	Chekwoti 2.pdf

