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PART |: PROJECT INFORMATION

f REQUEST FOR CEO ENDORSEMENT

PROJECT TYPE: FULL SIZED PROJECT

Project Title:Promoting organic waste-to-energy and other lovis@artechnologies in small and medium and microescal
enterprises (SMMES): Accelerating biogas markeettgument.
Country(ies): South Africa GEF Project ID: 5704
GEF Agency(ies): UNIDO GEF Agency Project ID: 13031
Other Executing Partner(s): Department for Environmental Affairs | Submission Date: 10/21/2015
(DEA), Department of Energy (DoE), | Resubmission Date: 11/17/2015
Department of Trade and Industry (DTI),
Southern Africa Industry Biogas
Association (SABIA).
GEF Focal Area (s): Climate change Project Dur@ifumths) | 48
Name of Parent Program (if Project Agency Fee ($): 401,100
applicable):
> For SFM/REDDH_]
A. FOCAL AREA STRATEGY FRAMEWORK *
';Ob(}:::?\;z: Expected FA Outcomes Expected FA Outputs -IELunS(; Am%rl?:tt ) Coflrg? cing
CCM-1 Technology successfully Integrated biogas GEFTF 2,066720| 16,076,990
demonstrated technologies in SMMEs
demonstrated and deployed
on the ground (3MW)
CCM-3 Investment in RE 1. Renewable energy GEFTF 2,155,390, 25,807,898
Technologies increased capacity biogas installed
(6MW)
Favorable policy and
regulatory environment 2. Renewable energy policy
created for renewable energ] and regulation in place
investments
Total project costs 4,222,110, 41,884,888

B. PROJECT FRAMEWORK

Project Objective: Promote market-based adoptiorof integrated biogas technology in small and mediurand
micro-scale enterprises (SMMES) in South Africa

Project Grant Expected Trust Grant anfirmgd
Component Type outcomes Expected Outputs Fund Amount Cofinancing
(%) (%)
1. Capacity TA Capacity of 1.1 Detailed assessment and | GEF 668,137 793,692
building and market players | characterization of waste strean TF
technology and enablers from agro-processing SMMEs
support system strengthened and conducted and center for
technology characterization of waste
support systems | established

! Project ID number will be assigned by GEFSEC.
2 Refer to theFocal Area Results Framework and LDCF/SCCF Framiewhien completing Table A.
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established

1.2 Capacity of biogas support
and low-carbon technologies
support centre strengthened
1.3 Biogas guidelines and
decision support tools for
integrated biogas systems in
agro-processing SMMEs are
developed and disseminated
1.4 Professionals and technicia
in biogas technology trained
1.5 Targeted training workshoy
(10) for market players (project
developers, enterprise
executives, farmers and
operators, current users of was
on integrated biogas systems
conducted

1.6 Two Regional training
workshops conduced to train
experts from SADC countries o
biogas technologies in SMMEs

2. Biogas market| TA Market 2.1 Two quality standards for | GEF 409,126 424,130
development and environment for | integrated biogas plants in TF
regulatory biogas SMMEs developed, adopted ar
framework strengthened and widely disseminated
regulatory 2.2 Guidelines and regulations
framework for (environmental, technical and
grid-connected | legal) on the valorization of
small to medium | digestate and effluent develope
scale waste-to- | and adopted
energy projects | 2.3 Biogas license process
developed streamlined
2.4 Regulatory framework on
access to the grid by small to
medium scale biogas projects
developed
3. Technology INV Technical 3.1 Detailed feasibility studies ¢ GEF | 2,066,723 18,360,971
demonstration feasibility and selected 5 demonstration TF
commercial projects are conducted
viability of 3.2 Five (5) integrated biogas
waste-to-energy | demonstration projects
technologies implemented to achieve at leas
demonstrated 3MW installed capacity
3.3 Demonstration projects
monitored, evaluated and
showcased
3.4 Best practice manual
developed and widely
disseminated
4. Scaling up INV Investment in 4.1 Investment strategy for GEF 807,071 21,506,095
waste-to-energy | integrated biogas developed ar] TF
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disseminated
4.2 Technical assistance

technologies
promoted

least 6 MW)

and disseminated

financial support

provided to realize at least 4
more investment projects (at

4.3 Portfolio of at least 25
investment projects compiled

4.4 Technical support to design

4.5 National biogas investment
forum organized regularly

5. Monitoring TA Project’s progresy Mid-term review and final GEF 70,000 150,000
and evaluation towards evaluation carried; project’s TF
objectives progress monitored, documentg
continuously and recommended actions
monitored and formulated
evaluated
Subtotal 4,021,057 41,234,888
Project management Cost (PM{ GEF 201,053 650,000
TF
Total project costs 4,222,110, 41,884,888
C. SOURCES OF CONFIRMED CO-FINANCING FOR THE PROJECT BY SOURCE AND BY NAME ($)

Sources of Co-financing Name of Co-financier (soae) Type of Cofinancing i?:gﬁ:fl(g?
National Government Department of Environmental Affairs Loans 11,945,164
National Government Department of Environmental Affairs In Kind 3,000,000
National Government ARC Cash 58,259
National Government ARC In-kind 489,389
National Government IDC Loans 23,000,000
Bilateral Aid Agency GlZ Cash 1,682,078
Private sector REA/NOVELTO Cash 250,000
Private sector WEC Cash 450,000
Private sector GCX Africa Cash 325,000
Private sector CAE Cash 100,000
Others University of Venda Cash 30,000
Others University of Venda In kind 270,000
GEF Agency UNIDO Cash 60,000
GEF Agency UNIDO In Kind 225,000
Total Co-financing 41,884,888

® PMC should be charged proportionately to focahagased on focal area project grant amount ireTatielow.
4 Applied exchange rate is 1US$ = 12,557 South AfriRands

° Applied exchange rate is 1€ = 1.121 US$
GEF5 CEO Endorsement Template-February 2013.doc



D. TRUST FUND RESOURCESREQUESTED BY AGENCY, FOCAL AREA AND COUNTRY*

Country Name/ (in $)

GEF Agency Trz)é?lil?rzd Focal Area Global Grant Agency Fee Total

Amount (a) (b) c=a+b
(select) (select) 0
(select) (select) (select) 0
Total Grant Resources 0 0 0

F. CONSULTANTS WORKING FOR TECHNICAL ASSISTANCE COMPONE NTS:
Component Grant Amount Co-financing Project Total
6] % $

International Consultants 420,000 205,000 625,000
National/Local Consultants 1,125,318 50,804 1,176,122

G. DOES THE PROJECT INCLUDE A “NON-GRANT” INSTRUMENT? No

PART II: PROJECT JUSTIFICATION

A. DESCRIBE ANY CHANGES IN ALIGNMENT WITH THE PROJE CT DESIGN OF THE ORIGINAL PIF °
At PPG stage a number of studies were carriedhatitsire now included in the Technical annexesefittcument.
They are outline in table below:

ANNEX NUMBER TITLE

Annex T2 Current Status of biogas in South Africa

Annex T3 Overview of South African policies andukions related to waste to energy
Annex T4 Coordination between UNIDO-GEF project &1d — SAGEN programme
Annex T5 Overview of biogas potential in the agitiere and agri-processing sectors
Annex T6 Barriers to SMME uptake of biogas techgglo

Annex T8 Pre-Feasibility Reports for Demonstratioojects

A.1 National strategies and plans or reports and agssnents under relevant conventions, if applicable, i.dNAPA
NBSAPSs, national communications, TNAs, NCSA, NIP$RSPs, NPFE, Biennial Update Reports, etc

The project addresses the energy needs and théngrasaste management problems in South Africaria With the
country’s National Communications and TechnologgtieAssessments (TNA). The energy sector is itkuhths the
priority sector for climate change mitigation sintes responsible for more than 85% of the coustgreenhouse gas
(GHG) emissions. South Africa has committed tolengent mitigation actions that will collectivelyst in a 34%
and 42% deviation below its “business as usual’seibins growth trajectory by 2020 and 2025 respelgtiv The
medium -term priorities are to develop and fadiéitthe implementation of a climate change adaptatal mitigation
regulatory framework, which will enable the tramsitof the economy to a climate resilient, low @arpjob creating
growth path.

Generating energy from organic waste to offset baaled energy is in line with national objectivad atrategies as
presented in various Government documents. Spaltyfithe National Climate Change Response Stra{@gy1)
identified eight near-term priority programmes, agavhich are the Waste Management Flagship Progeaamd the
Renewable Energy Flagship Programme, highlightimegimportance that the Government puts on theseséetors to
mitigate GHG emissions. The Renewable Energy RipgProgramme includes a scaled-up renewable energy

® For questions A.1 —A.7 in Part Il if there aeahanges since PIF and if not specifically recrabst the review sheet at PIF stage, then no teesespond,
please enter “NA” after the respective question.
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programme, based on the current programme spedifihed country’s Integrated Resource Programmé@R0Under
the waste programme the potential of the waste geanant sector to mitigate GHG emissions is estadilis

In line with these priorities and South Africa’sognition of the need to move towards a more resoafficient and
low carbon economy which can support growth ands,jdhe Government has issued a number of poligies a
programmes to encourage green growth, to minimidieijion and emissions and to maximize resourceeffigency.
These are detailed in Annex T3 and include the ddati Development Plan (NDP) 2030 which is a lormgate
economic strategy for the country, featuring stepsansform the South African energy system taicedgreenhouse
gas emissions. The target was set at 20,000 MWeatricity generated from renewable energy ressulyy 2030.
The National Strategy for Sustainable Developmemd #&ction Plan (NSSD), 2011-2014 also calls for the
diversification of energy sources and implementatd energy efficiency programmes, as well as, stwent in
renewable energy.

In addition, the Government's Medium-Term Strategimmework (MTSF) 2009-14 set out responses to the
injunctions of the NDP with the objective to set tountry on a higher and sustainable trajectoscohomic growth.
The Department of Energy (DoE) was mandated wigugng security on supply of energy resources amdying an
energy mix that includes clean and renewable ressuto meet the needs of the country’s fast-growiognomy
without compromising its commitment to sustainadievelopment. The Department of Environmental Adfai
Strategic Plan 2015/16 — 2019/20 has the objeatifvdacilitating the contribution of the recyclingcenomy
sustainable development, livelihoods, green anlisinee economic growth through job creation fortbatomen and
men and establishment of 250 SMMEs and cooperay&920.

At the same time South Africa has extensive enwviremtal legislation governing waste management,edsas, water
and air emissions. Primarily these are regulayeth®é National Environmental Management Act (NEMAgt 107 of
1998 along with the National Environmental ManagemgVaste Act (NEM:WA), Act 59 of 2008 and the Netal
Environmental Management: Air Quality Act (NEM: AQAof 2008. These acts outline the environmental
responsibilities and guidelines for operating ftieé that may pose a potential environmental rigihe NEM:WA
introduced the waste management hierarchy appradebcating waste avoidance, reduction, reuse, liagyand
recovery as priority options before treatment aigpabal of waste. The National Waste Managemeratesfy
(NWMS) is a legislative requirement of the NEM:WAhieh sets the priority areas for the implementatain
NEMWA. The aim is that the NWMS addresses manthefchallenges in waste management in the countfysa
includes driving the recycling economy, implemegtia varied regulatory system, creating jobs and &¢M
promoting public awareness and supporting wastécgedelivery, amongst others. A proposed legimatwhich
will form part of a comprehensive waste managenamtthat bans organic waste disposal at landifight be
enforced by 2015. This could contribute signifitambwards the growth of the waste to energy (V\&&gtor.

The Government has also recently deployed a rarigeomplementary and integrated measures to exphed t
economy and create jobs. The latest IndustriaciP@dction Plan (IPAP) 2014/15 - 2016/17 is onetd key pillars of
this broader approach. It builds on the Nationduktrial Policy Framework (NIPF) and representsdixéh annual
iteration of the first IPAP launched. Each year Department of Trade and Industry (dti) launchesvised three-
year rolling IPAP with a 10-year outlook in a coxttef rapid economic change and significant glalatertainty. The
Renewable Energy Independent Power Producer ProeateProgramme (REIPPPP) and waste managementtare b
included under the Green industries sectoral fam@a. The agro-processing industry is also amomgs#ttors
identified by the Industrial Policy Action Plan @AP), the New Growth Path and the National Develapftdan for
its potential to spur growth and create jobs besadists strong backward linkage with the primagyieultural sector.

In addition the dti launched the South African Reables Initiative which aims to mobilize domestiaoda
international funding, and sector expertise, tgpsupSouth Africa to scale-up renewable energy.

This project is clearly in line with these Govermh@olicies by facilitating investment in renewaldeergy and
reducing environmental impacts associated with eveistposal and so will help the Government meethjsctives.

There is also a government support programme @kelime project), which includes incentive schefoesenewable
energy including biogas; yet it is acknowledged thi& — despite its importance — provides an ifisient signal for
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the agro-processing sector, and especially small mmadium and micro-scale enterprises (SMMES), t@sh in

biogas. Specific barriers remain at the finan@akl, as well as on technical and capacity buildévgl. Due to a lack
of a tailored policy framework and absence of mat\ade capacity building efforts, investment in weat-energy
biogas in SMMEs has been marginal.

A.2. GEF focal area and/or fund(s) strategies, @ibility criteria and priorities.

The project will contribute to two GEF Climate ClganStrategic Objective 1: Promote the demonstratieployment

and transfer of innovative low-carbon technologaesd Objective 3: Promote investment in renewablergn

technologies. The project aims to transform theketanf renewables by using organic waste from adjtice and agro-
processing industries for energy production in SMMIEd production of other low-carbon technologieghsas the use
of digestate as fertlizer. It aims to achieve thisough triggering investment in integrated wasteehergy biogas
projects in SMMEs that produce both energy andrdthve-carbon technologies. This will be achieverbtilgh market
demonstration, improving data and knowledge prajuzdpacity building providing a technology suppmystem and
by strenghtening the policy and regulatory envirenim Setting up the market environment that allewd catalyzes
the use and replication of such technologies w#d to significant GHG emission reductions and wglhtribute to

South Africa’s economy transformation towards lawbon development.

A.3 The GEF Agency’s comparative advantage:

Since its establishment, UNIDO has built up a loragk record assisting countries to implement itdissupport
programmes. UNIDO’s Energy Branch pursues the matamn of low-carbon objectives into industrial é&pment
policies and activities, especially with respectstoall- and medium-sized industries. In particuldNIDO helps its
clients solve two fundamental problems: (i) de-limkintensity of energy and material use from eenicogrowth, and
(if) reducing the environmental damage that oceuth energy and material use. UNIDO energy secitgrventions
are systematically synergized with other relevanatustrial development programmes such as the &@mwiental
Management, Business, Investment and Technologgdel rCapacity-Building and Agri-Business Development
Through this integrated approach, UNIDO intervemtidoring about long lasting and transformationahnge in
industries and ecomonies.

GEF council document GEF/C.31/5 states that UNID@verall comparative advantage is that it can imeahe
industrial / private sector in projects. This isathe case in this project, where the focus véllob facilitating a low
carbon development pathway for agro-industries dntl$ Africa and is in line with UNIDO’s renewed nuiate of
promoting inclusive and sustainable industrial depeent (ISID). Critical factors for the succesdluf project are the
implementation of technical solutions which ardotad to the local needs, the introduction of neshnology, the
effective operation and maintenance systems andviability of required supportive capacity ardjulatory set up.
UNIDO's long standing experience in working withe tindustrial sector in general and small and mediined
enterprises in particular will be deployed in impknting this project. Furthermore, the documentsitiates the
comparative advantages of UNIDO services in coutiily to sustainable energy access and mitigalingate change,
as well as, increasing productivity and competiie®gs through the introduction of state-of-the-rantewable energy
technologies, and reducing GHG emissions throughdaity building.

UNIDO has widespread experience in interacting wiekholders at all levels from the private antlipusectors ,
financiers, as well as CSOs. The proposed GEF @rdjaws on this experience by strengthening tmepatitiveness
of local agro-processors through introducing rer@eeenergy technologies. UNIDO gives special aiento

mainstream gender equality throughout its techreoaperation project portfolio, and with agro-prssieg employing
many women, this is expected to prove a very ingmiraspect of this project. In addition, the projed| actively

engage women particularly in the training and awess activities.

To ensure up-to-date know-how, UNIDO actively codieates with a number of energy technology centeyorks
and learning platforms worldwide, including the Natl Cleaner Production Centers (46 countries) twedGreen
Industry Platform to form strategic partnershipgptomote knowledge management and best practiceecimology
transfer. In addition UNIDO has established regiaaamtres of sustsinable energy such as SACREBEMHNarovide
a basis for reaching out to SMMEs in the SADC ragio
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UNIDO is well-placed to implement this project wiits global network of experts and experience fiitrrelevant
(GEF funded) project portfolio. Furthermore, thrbugis project, UNIDO will work towards the attaienmt of SDG 9
on promoting inclusive and sustainable industréian, as well as SDG 7 on sustainable energylffor a

A.4. The baseline project and the problem that iteeks to address:
A. 4.1. Background, energy and waste situation indsith Africa

South Africa is an emerging economy and had a GDapproximately USD350.6 billion in 2014 The economy has
been traditionally dominated by mining, manufactgripetrochemicals and agriculture but is curreafgeriencing a
slight de-industrialization with a reduction of G@Rowth due to industrial tensions and delaysxim§ infrastructure
gapd. There is therefore a need for the economy terdify and expand in order to create jobs, a tégripy for the
Government.

South Africa accounts for about 1.1% of global Gle@issions (ranked f8worldwide) with emissions having
increased by 24.9% between 2000 and 2010, tot&fi@gmillion tons of C@eq in 2018, The energy sector, accounts
for 85.1% of national GHG emissions, and therefuffers opportunities for mitigation actions to aale substantial
impact and for introduction of a low-carbon devet@mt path by incorporating renewable energy systems

South Africa has been experiencing power shortagee 2008 due to rapidly increasing electricityndad combined
with a lack of investment in new power generatiapacity and in on-going maintenance. The situatias worsened
again recently with daily load shedding experienoe@015 across all sectors of the economy. Eskoadigts that

power shortages are set to continue for the nenttfmfive years until the commissioning of new geation capacity.
Eskom, the national state-owned utility, owns apdrates the national grid and supplies about 95%eklectricity

consumed in the country. These power shortagesitatkas one of the main reasons of the recenidslovn in growth

forecasts of about 2% anticipated for 2015. Whildependent Power Producers (IPPs) exist, Eskonmatmactical

monopoly on bulk electricity. It supplies electtycdirectly to large consumers such as mines aherdarge industries.
In addition, it sells in bulk to municipalities, wh distribute to consumers within their boundari@sd also supplies
electricity directly to commercial farmers and ttaeye number of residential consumers.

In parallel to the power outages, electricity fartiave been increased in an attempt to chargedstl recovery tariffs.
The regulator, NERSA, has approved steady increaisewiffs over the last five years, in April 20Rh increase in
tariffs of 25.8% was approved, followed by apprevall an increase of 16% from April 2012 and anéase of 8% per
annum over five years from April 2013. In Augustl20 however, NERSA stated that a 12.6% tariff tisel been
approved, which was significantly above expectatioAlthough still relatively cheap by internatibséandards (due to
almost 90% of the country’s electricity coming framal-fired generation) the cost of productiontfoe industry sector
has been dramatically impacted by this electritatyffs increase. The combination of power outaged increase in
costs of power significantly affect investment awbnomic development of the country and specificaffect the

economic outlook of SMMEs.

The National Waste Management Strategy has seettatg encourage (i) waste reduction, (i) wasteseeand
recycling, and (iii) waste recovery through treatin®r energy retrieval. For this strategy to be cesgsfully
implemented, the situation of waste generatiorh@& dountry needs to be documented as accuratgipsssble. For
this reason, a National Waste Information basedtuely was carried out to accurately model the ptixti of waste
generated, recycled, treated and landfilled in 200His baseline assessment of the waste situatidihd country
indicates that South Africa generated approximat@€y million tonnes of waste in 2011. About 98 maill tonnes was
disposed of at landfill, with 59 million tonnes s$ified as general waste and 49 million tonnessiflad as hazardous
and unclassified. Out of the 59 million tonnegyeheral waste generated about 36 million tonnesestimated to be
mainly biomass waste from industry and a furtheniBion tonnes was designated as organic wastebleTa below
shows the breakdown of general waste and the dq@antécycled. It is estimated that only 10% ¢fradste generated

" World Bank, 2014
8 IMF, 2014
®GHG Inventory for South Africa 2000-2010, DEA, Awj2013
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in South Africa was recycled in 2011, whilst norfete ‘other’ biomass waste was recycled. Findipgce for new
landfills and within landfills is becoming a growgrproblem: there is some opposition to the estament of new

landfills so municipalities are increasing presdoreeduce the quantities of waste sent to landfill

Table 1: Breakdown of the general waste category dmrates of recycling

General Waste Generated | Recycled | Landfilled Recycled
Tonnes %
Non-recyclable municipal waste 8,062,934 - 8,062,934 0
Organic waste 3,023,600 1,058,260 1,865,340 35
Construction and demolition waste 4,725,542 756,087 3,969,455 16
Paper 1,734,411 988,614 745,797 57
Plastic 1,308,637 235,555 1,073,082 18
Glass 959,816 307,141 652,675 32
Metals 3,121,203 2,496,962 624,241 80
Tyres 246,631 9,865 236,766 4
Other (mostly biomass waste from industry) 36,171,127 - 36,171,127 0
Total general waste 59,353,901 5,852,484 53,501,417 10

The focus of this project is on SMMEs. Not onlyttey generate large quantities of waste, but #iey employ up to
61% of the workforce in the country. With officishemployment levels at 25%and youth unemployment at even
higher levels, SMME success is crucial not onl{sP growth, but to job creation as well. As sigr@ht contributors
to the national GDP, SMMES are also proportionally responsible for contribgtito the generation of waste.
Estimates of SMMESs contribution to the national G2y from between 27%-34%up to as much as 52%-57%
Therefore, using the above figures, SMMESs coulddsponsible for between 9.5 and 20 million tonrfesaste. The
actual figure is likely to be much higher since maf the SMMEs are located in rural areas and atodispose their
waste in recognized sites and so their waste isanobunted for in national statistics. This istipafarly true for
SMMEs such as piggeries, dairies, beef lots, pptétrms, wineries and fruit and vegetable farms preetessors which
generate large quantities of waste on a regulas.bas

A.4.2. Potential for agricultural and agro-processig waste to energy

The agro-processing sector continues to contribigigificantly to South Africa’s economy and sussalarge numbers
of SMMEs. Since South Africa is a diverse countiith an impressive range of vegetation types, désand soil
types the agriculture sector produces a wide wanétcrops. Agro-processing contributed by 30.5% &2% to the
real value added (GDP) from the manufacturing seatal from the overall economy, respectively in Z41Though

large enterprises in the agro-processing industngributed a significant share of income and empiet, the relative
share of SMMEs to the total employment is highempared to their share in the total income of tha@ustry.

Therefore, SMMEs have greater potential of genaggbbs in the agro-processing industry.

The country can be divided into distinct farmingioms, and farming activities ranging from intemsarop production
in high rainfall areas, to cattle ranching in theskweld and sheep farming in the more arid regio@mate-soil
combinations leave only 12% of the country suitdblethe production of rain-fed crops. Water aahility is one of
the most important factors limiting agriculture guation in South Africa. This is likely to worsé@ncoming years due
to increasing demands from other economic sectmisdaie to climate variability. However most of Boéfrica’s

0 1MF, 2004

™ In South Africa the definition of SMMEs dependsnghe number of employees, annual turnover angevall assets. In addition the threshold for eddhase
categories is determined by the economic sectsuloisector. A medium sized agricultural enterpease have a maximum of 100 employees whereas a
manufacturing enterprise can go up to 200 employ&bs breakdown of sizes of these businessesf@lass: medium businesses are those with fewan th00-
200 employees; small have fewer than 50; very sfeadr than 10-20; and micro have fewer than fivé€DTI Annual Review, Final Report 2008 from Small
Business Act)

2 Department of Trade and Industry (DTI) 2008. Arrieaview of Small Business in South Africa 2005-20DTI: Pretoria.

13 Centre for Development and Enterprise (CDE) 20@iing entrepreneurs must organise. Media releaddayri30. [Online] Available:
http://www.cde.org.za/artile.php?_id250. (23 Sefiten2011)

4 DAFF website
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land surface (69%) is suitable for grazing, anddtock farming is by far the largest componenhefagriculture sector
in the country. The following figure shows the mapricultural regions of South Africa

Agricultural regions of South Africa
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Figure 1: Agricultural regions of South Africa (FAO Corporate Document Depository)

For many of the companies in the agriculture setttercost of energy (and its intermittent supplyater availability
and waste disposal are increasing problemsadtition crops (for animal feed and consumptioe) lighly dependent
on synthetic fertilizers. It is estimated that 8oAfrica applied about 1.9 million tonnes of fér@rs in 2012°. The
country is a net importer of fertilizers, importimgore than 1 million tonnes per y&awith the majority being urea.
Not only is there a significant cost associatedhliis (in 2012 the custom value of imported feagits was USD 491m
(R5.8 hillion)), but there are also significant GH@issions associated with its production and partation. The
three largest suppliers of fertilizers to Southiédrare Saudi Arabia, Qatar, and Chile. Since fénlizers are
imported, it is not possible to control whetheri@éint technologies are being implemented in thenufecturing
process or to ascertain the GHG emissions assdaiatie their transportation.

Integrated biogas, or anaerobic digestion, projeatshelp SMMESs by treating waste, generating gnangl providing
organic fertilizer. Anaerobic digestion (AD) isetimatural breakdown of organic matter into carbimxide, methane
and water in the absence of oxygen. Organic feeklgfrom agricultural waste, food waste, municipalste etc) is fed
into the biogas system and the outputs are biagasiXture of methane and carbon dioxide gaseskmatd some
organic material known as digestate or slurry. Drhaegas can be burned to produce heat and/or igiegctwhile
methane can be used as vehicle fuel or, in sometees, injected into the gas grid. The digestsi@ stable, nutrient-
rich substance and can be used most usefully amtiéizér, rich in nutrients, but also as feedstdok ethanol
production, and in low-grade building materialkelfiberboard. Water, after treatment within the process, may be
returned to the watercourses. The following diagshows an overview of a typical integrated biogade.

!5 Fertiliser Association of Southern Africa
16 Compiled by Fertiliser Society of South Africa @) from statistics provided by Customs: TradeiStias and Analysis, SARS, Pretoria
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Figure 2: The integrated anaerobic digestion cycl@JK’s Anaerobic Digestion and Bioresources Associatn ')

Biogas projects can be attractive investments dgoo-arganizations with their ability to offset efiécity costs and heat
production costs as well as providing an opporyufot additional income from digestate sales (fentifizer) and by
off-setting any current waste disposal costs.

Some estimates have stated that there is potdati@bout 6000 biogas projects in the commerciatase including
landfills and water treatment. There exists a tbécal potential for generation of more than 2800/ of power (or
equivalent heat or gas) from the agro sector inttsédrica. Even if only a small proportion of this developed it
represents significant potential for biogas pragdat South Africa. During the PPG, Agriculture Basch Council
(ARC) have been calculating the potential for begeojects in the agriculture and agro-processegjoss. The
potential in the main sub-sectors is shown in theding table. Further details are provided inn&r T5.

Table 2: Potential for biogas projects in the agrialtural and agro-processing sectors

Poultry Litter | 23.15 million birds 0.17 million tonne

Cattle Manurg 8.25 million cows 36 million tonned 2168 13,008 @85

Beef Manure| 1.6 million cows 1.6 million tonne$ 0.064 384 55

feedlots

Piggeries [ Manurgl1.58 million 2.3 million tonneq 138.3 830 118

Sheep Manurg21.43 million 9.4 million tonneg 563.1 3379 482

Goats Manur¢ 2 million 1.1 million tonnes| 66.6 400 57

Abattoirs | Abattoirl 2 million cattle 76800 tonnes 12.7 76 11
waste | 2 million pigs 2777 million litres

7 http://adbioresources.org/about-ad/what-is-ad/
8 Assuming 80% capacity factor on energy recovetgmial
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5 million sheep 54000 litres blood
978 million chickens
Dairy Manure| 2.2 billion litres 6.6 hillion litres | 10.6 63 9
Fruits Peels |Apples, grapes, oranges| 105,802 tonnes |210 1263 180
processing| and pblives >6 billion litres
pulp
Breweries 7 breweries2500 million| 537,500 t 46 273 39
itres 15 billion litres
Wineries 564 wineries 411 tonnes 0.09 0.544
958 million litres 5.75 billion litres 0
Sugarcane 14 enterprises 887775 tonnes |25 149 21
17.8 million tonnes 3.2 million litres
Total 19,897 2839

The benefits of AD are multiple: emission reducsipdiversity of fuel supply and energy securityduetion in fuel

costs and reliance on fossil fuels, a reliable gnsupply, reduction in imported fertilizer, ecoriorgrowth as well as
the global potential for technology transfer andoivation. In addition to the environmental andrewuic benefits of
waste to energy projects it is also acknowledged shich projects can contribute to job creatiormvfomen, men and
the youth. The IDC (Infrastructure Development oation), DBSA (Development Bank of Southern Addiand

TIPS (Trade and Industrial Policy Strategies) eatad the direct employment potential of green teldgies in the
country. Within this it was estimated that the V&gment has a total net direct employment potefiting-term) of

over 55,000. The EWSETA (Energy and Water Sectarcktion and Training Authority) Sector Skills PEBSP) also
identifies skills in renewable energy as a priogtga for development.

A.4.3. Baseline project

a) Status of biogas technology in South Africa

The use of anaerobic digestion (AD) / biogas feating agro-processing waste has a large potémtgduth Africa but

its use is still very limited. More generally gical WtE technologies in South Africa focus onthaeme gas
extraction from landfills and water treatment fdigk. That said, only a few municipalities in Sowifrica generate
electricity from landfill gas processes with largeretropolitan municipalities including JohannesbhuByurban,

Tshwane, eThekwini and Ekurhuleni being at differstiages of planning, constructing and implementiregse WtE

projects. Most large AD projects installed to date based at waste water treatment works andéosewage and
organic municipal solid waste (MSW). This include® electricity generation projects in Johannegbone 1.1 MW

project and one 750 kW project, and a number ofpts in the Western Cape. Six WLE projects hagistered with

UNFCCC as CDM projects. This includes three ldhdés projects, one industrial waste water pro{etroSA, 4.25
MW) plus two agro-processing projects — one isasph 2.2 MW project at a Dundee cattle feedlotthedecond is at
Kanhym piggery (IMW). Since 2011 the National EyyeRegulator of South Africa (NERSA) has registefsti

biogas plants. These include the CDM projects, lamalfill sites and numerous household or commusigie biogas
operations in rural areas consisting of a fixed d@iant producing biogas to supply heating appéana peri-urban
and rural dwellings in KwaZulu-Natal, Limpopo and@eng. There are a few commercial biogas unitslied at

piggeries, an abattoir, dairy and beef-lot, breeseend juice processing. The majority of theseldvstill be classified

as small, at below 250 kW. The largest is theMVE Bio2Watt plant currently being commissioned iauteng using
manure from a large beef feedlot. An overview @f thirrent status and existing projects is provideinnex T2.
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Most of the projects use the gas for electricitg Aor heat generation for their own use althoumhes of the piggeries
just flare the gas. Connection and sale to thet igrhot currently possible under 1 MW so the nigjasf projects are
unable to sell power. The Bio2Watt is the firstjpct to wheel power to another customer, BMW.

In terms of technology, the most common installedin South Africa are the residential/small ss3tgtems and these
use a fixed dome, bio-bag digester or PVC digest€he large scale biogas projects use either iragotdASB
technology or plug flow digesters; with the brewvesrand fruit farm using UASB technology; the daitave used plug
flow digesters. Bio2Watt will include some co-diges but generally there are few, if any other egpbes of co-
digestion and no examples of a centralized plaigawvaste from a number of different organizatisnarces.

This summary demonstrates that although there amee sbiogas units using agro-processing waste amani
waste/manure, the majority of these projects arg small (household or school size), with only adifal of medium
(250kW- 1 MW) to large-scale (more than 1MW) prégedespite the large potential. Compared topbtential very
few projects have been developed. In additiomast projects the full potential of the biogas pliamot realized with
only gas or heat being generated (not both), gasensport not being investigated and the digestat being valued.

b) Energy and waste policy framework and support iitiatives

South Africa, through a number of policy and retuta initiatives has largely sought to encourage titilization of
waste and renewable energy. There are a numbsuppfort initiatives available to biogas projectsSiouth Africa
although not all of them are easy to access, oitadl@ to all types and scales of projects. A swamnof the main
initiatives is provided below.

* Renewable Energy Independent Power Producer ProemteProgramme (REIPPPP) - The Department of
Energy (DoE) initiated the REIPPP programme in 2@ldontribute towards the target of 3725 MW RE &nd
stimulate growth in the renewable energy indusir$outh Africa. Bidders of projects over 5 MW asked to
bid on tariff and the identified socio-economic d®pment objectives of the DoE. Once successaubthyer
pays the agreed tariff following a signed PPA. RiEPPPP has allocated 25 MW of electricity to bewd
from landfill gas and 12.5 MW from each of biomas&l biogas. However to date there have been n@a®biog
projects. The majority of successful projects hia@en wind and solar projects.

» Small Projects Independent Power Producer ProcurteRregramme (SPIPPPP) - Similar to the REIPPPP thi
programme exists for wind, solar PV, biomass, béagiad landfill gas projects between 1 MW and 5 Mithw
a combined capacity of 200 MW. As with the regiR&IPPPP there have been no successful biogasioje

* The (Facility for Investment in Renewable SmallAgactions) FIRST initiative is a DoE initiative aoldress
the issue of limited participation by small scalé projects in the government IPP programmes. &hdity
offers debt and has a technical assistance compdoerupport project developers to help bring down
transaction costs. This includes the developmestamdardized documentation, for example legatraating.
The initiative is only commencing in the first haff2015.

» The Department of Environmental Affairs (DEA) thgbu the Green fund promotes innovative green
programmes and projects which assist South Afritaissition to a low carbon, resource efficient @hohate
resilient development path. The Fund is managethbyDevelopment of Bank of South Africa (DBSA) on
behalf of DEA. The functional focus areas for Gwen Fund include project development and/ orstment
in green projects and programmes, capacity buildimgj research and policy development. Financigpcu
may take the form of grants (recoverable and nopwerable), loans (concessional rates and ternmg), a
equity. Several biofuel, biogas and WtE proje2@&1@-2013) have been approved for due diligence.Giteen
Fund has so far committed just under USD 59.3m (Z@@n). The last call included a specific call hiwgas
and one project was approved. There is USD 212WR250m) available for 2015/16 and about USD 18.3m
(ZAR216m) for 2016/17.

» The Green Energy Efficiency Fund (GEEF) supportgd KiW through the International Development
Corporation (IDC) supports the introduction of eneefficiency and renewable energy technologiehe T
focus is on SMMEs with USD 44.6m (€50 million supp&€48m for loans and €2m for technical assistance
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from KfW. The 100 kW combined heat and power (CldBattoir project in the Northern Cape was suppgorte
by GEEF. Although there are funds allocated ftoll@aw-up phase, this is yet to be operational.

* Agence Francaise de Developpement (AFD) has a G@redit Line which includes support for biogas
projects. The Credit Line’s capitalization is U3D7m (€120 million) of which more than 50% has been
disbursed and the remaining is committed. The iCk&ae has a 7% grant built into it and include€ @00,000
technical assistance through SANEDI to build capaan the three implementing financial institutions
Nedbank, ASBA and IDC. The first phase was dueamplete in May 2015 and a second phase is likely t
expand the number of participating FIs. The Creufie supported the 4.2 MW Bio2Watt project throuBit
on a 12 year loan with a 3 year grace period.

 The Manufacturing Competitiveness and Enhancemeogr@nme (MCEP) offers incentives for existing
organizations to promote competitiveness improvamemhis includes grants for using green techrielng
energy efficiency measures and potential biogagegi® Grants are offered by the Department oti@rand
Industry ¢he dti) for scoping studies, feasibility studies and pquént. A difficulty for smaller organizations
is that the money must be spent first and themeeli

* Tax incentives are available if businesses can gheasurable and verifiable savings in energy: @ie Tax
Incentive is managed by the DoE and provides tdxagons.

» The DEA is developing/has developed an Advancedghated Solid Waste Management Knowledge base
aimed at helping municipal waste service managats gperators. As part of the series of documents a
guideline on Appropriate Technology for AdvancedstéaTreatment identifies biogas/anaerobic digesti®n
an appropriate technology in the medium term.

* The National Cleaner Production Centre (NCPC)nsigonal programme that promotes the implementadfon
resource efficiency and cleaner production (RECR}jhodologies to assist industry to lower costs ugho
reduced energy, water and materials usage, ane wastagement. It is hosted by the CSIR on behdlief
dti. It aims to encourage use of renewable energyggredficiency and to reduce the quantity and tibyiof
waste during manufacturing processes.

Despite the support described available therenigtdd uptake of biogas technology, particularly ®MMESs in the
agro-processing sector. The main financial supgeailable (the SPIPPPP) is only available for gotg§ over 1 MW
yet most of the potential for SMMEs is below thisashold. Many SMMEs are not aware of their biggatential and
need to understand the possibilities prior to asiogsavailable finance. There are further factbeg hinder biogas
development as outlined in the section below.

c) Baseline data on current energy use and practiad disposal of agri-wastes (for sector and spedifi
projects)

Energy use at the agro-processing sites variesrenmly depending on the site activities. All sitee electricity for
lighting, motors, cooling, equipment, etc. whichingorted from the local municipality electricityetwork or direct
from Eskom. The cost of electricity is increasamgd so impacting on the SMME's bottom line. In ma@ases units
have invested in their own diesel generating setsover periods of outage from Eskom. Many sites have hot
water or steam demands which are met by on-sitersphormally operated with coal. Some boilerd haat demand
is met by LPG.

Current waste disposal methods depend on theditétias. In the most part piggeries and daides lagoons/dumps
for their waste disposal with their associated me¢hemissions. Abattoirs produce hazardous waslké¢hss is sent to
landfills. This can have significant costs althbugndfill charges vary depending on the localfg an example

landfills operated by Ethekwini Municipality chargSD 19.3 (R228)/tonne of general waste and USR® (6)/tonne

for garden refuse.

To give an indication of scale, the current wast@ggation from the demonstration projects in BEF project
amounts to more than 200 tonnes of slurry a da9,rlion litres of waste water a day (or 53760 ®@D/day), 10
tonnes of blood a day plus 25 tonnes a day of oglerghter house waste. Compared to the totalnargsaste
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generated in South Africa this is a small propaertioFigures for organic waste generated from thgetasectors in
South Africa are included in Table 2 and show thdbtal 52 million tonnes of solid waste is proddca year plus 36
billion litres of waste water a year.

A.4.4. The problem that the project seeks to addrss- key barriers to the use of agri-waste for biogaenergy

Despite positive policies and some support prograsithe successful implementation of integrateddsqgojects in
the agro-processing SMMEs sector of South Africastii hindered by a number of factors. During tR@G
consultation was carried out to understand theoreabehind the lack of development in this fielthis was carried out
primarily through meetings, workshops, attendaricéh@ National Biogas Platform and conferences el as site
visits and phone calls. The consultation incluthedfollowing consultee groups:
* Industry associations (incl. RMAA, Poultry assoidaj;
» Government departments (incl. DEA, DoE, DTI, EDI¥TD DBSD, DAFF)
» Teaching and Research institutions (incl. ARC, G3JRiversity of Fort Hare, University of Venda, ErS8tate
University, SARETEC)
* Financial institutions (IDC, DSBA, Nedbank, ABSAfW, sefa)
» Donor organizations (AfD, GlZ)
» Project developers
» Civil society (incl. Earthlife, Women, Energy andiffate Change Forum, Mapungubwe Institute for Syt
Reflection)
* Agro-processing industry (dairies, piggeries, fpoocessors, abattoirs)
The two workshops (Consultation and Validation) ladotal of 126 participants comprising represeéveat from
Government officials, technology suppliers, usesugss, financial institutions and bio-energy coresutis. A list of
workshop participants is given in Annexes T11 & El@ng with the workshop proceedings.

The following table provides an outline of this déack on the continued barriers and challenges.bHngers have

been divided into four broad categories relatedirtance, capacity, policy and technology. Furthetads on these
barriers are provided in Annex T6. The barrierotehre the primary, or key, barriers which arei@ltto address for
the increased uptake of biogas and which will lo&léa in this project. The suggested mitigationvitéés are included

in this project and will help to go some way to ek the barriers identified. Further detailshefse barriers, and of
other barriers identified, are included in the an@&nnex T6).

Table 3: Kei barriers to the deveIoEment of bioiaﬁ)r SMME aﬁro—ﬁrocessini

Regulatory and Policy Barriers
Lengthy and complicated | Environmental and legal compliance for biogas is a Streamline process for compliance /
approval processes lengthy process. WtE projects trigger multiple develop guidelines.

environmental regulations (including NEMWA,
NEMA, NWA and NEMAQ") some of which can Demonstrate best practice.
take more than a year and result in significantscos
Difficulties in connecting | Currently the minimum size of projects connecting t Pilot sale of electricity for projects <
to the grid and in selling | the grid is 1MW yet many potential projects are 1MW

power, particularly for smaller than this. Where larger projects are able
small scale projects connect it is a complicated process and there are | Guidelines for wheeling agreements are
challenges in securing off-take agreements (power| needed
purchase agreements — PPAs). Where secured, the
tariffs available are low. Wheeling electricitysha
been demonstrated in two cases (Nelson Mandela Bay
Municipality and Bio2Watt) but in each case it vias
result of significant and complicated negotiations.
Wheeling can provide an off-site market for surplus

1 Details provided in Annex T3
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power thereby improving financial viability of
otherwise marginal cases. However it is not easy t
understand or to do.

Lack of clarity on the use
of organic hazardous was

Where waste is classified as hazardous, such as
eabattoir waste, it is still not clear what additbn
treatments are required, such as pasteurizatiah, an
whether a full scoping and EIA study is requirdtis
not clear if DAFF registration is needed for digést
use on cultivated lands as fertilizer.

organic waste, licensing requirements g
triggers for full EIA.

Clear guidelines for the use of hazardouis

nd

Lack of biogas standards
certifications

There is a lack of industry standards to promoge th
safe use of biogas as well as quality biogas prioduc

and services. The implementation of standards can

improve safety, reduce risks and increase the tguali
of service. SABIA and its members identified thss
one of the key gaps.

Preparation of standards and certificatiq
framework.

n

Insufficient tailored
incentives for target
sectors/SMMEs

There are limited financial and regulatory inceeiv
(grants, subsidies, tax) for projects below 1 MW.

Biogas is dispatchable so electricity pea
incentives would work well. Negotiate fq
and consolidate biogas incentives for
promotion of investment in this sector.

1k

-

Capacity / Institutional

Limited awareness and
capacity among industrial
SMME professionals
(energy auditors,
engineers, senior
management).

Limited demonstration
examples and experience

There is limited awareness of opportunities fogh®
technologies and the related benefits. For example
even in cases of power shortages industry owners
typically not aware they have the resource to gerer
their own power. Similarly they have limited
awareness that biogas could help to achieve their
wastewater treatment objectives.

There are few examples of biogas demonstrated fo
industry SMMEs. In addition, there is limited
information sharing and of publicity of existing
success stories. Furthermore some previous bad
experience (piggeries) has provided disincentives f
investment due to poor operation, low efficiencd an
feedstock problems.

A widespread capacity building and
awareness raising targeted at the priorit
alagro sectors.

Guidelines on how biogas can meet
wastewater treatment objectives.

r Guidelines for SMMEs to tender for suc
projects and for project developers.

Demonstration projects introducing wha
is possible at different scales, using gas
differently plus co-digestion to trigger
wide replication

Not core business for
SMMEs

Organizations working in agriculture and agro-
processing have not focused on energy generation
the national power utility has, until recently, plipd
at relatively low prices. It is not core businessl
projects are viewed mainly as income-generation
business rather than seeing the ability to offest

as

<

—

Limited design and
construction experience in
bio-CNG scrubbing and
compression

Although there are a number of biogas project
developers there is limited domestic biogas teaimol
and no experience in biogas scrubbing and
compression.

Demonstration projects to provide ‘best
practice’ examples.

Projects to include demonstration of
scrubbing and CN& compression

Shortage of skilled O&M
manpower

There is a shortage of skills for running plants
effectively. Equipment servicing and post instidla
services need to be strengthened. O&M is seen as
key operational risk for biogas.

Training targeted at operation and
maintenance and optimizing processes
a

Technological barriers

Inadequate availability an
accessibility of accurate
information / data

| Developers need accurate information regarding th

expected gas production from biogas plants to plan
projects and to secure finance. There is verytdichi
information available on this in South Africa ldébiae

e South African waste characterization
established.
TA# assisting project developers

20 CNG used loosely to include biogas

2 Technical Assistance
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its accessibility

Lack of clarity on use of
biogas digestate

Project owners are not clear what they can do thith
digestate and if there is a potential income assedi
with it. The nutrient content of the digestate from
different types of feedstock is not clear and there
little knowledge of what is the best use for the
digestate as replacement of inorganic fertilizeis
not clear if DAFF registration is needed.

R&D on nutrient content of digestate an
on its possible use in agriculture.
Clarity on licensing requirements and
guidelines on digestate use.

Training and guidelines on digestate us

®

Limited infrastructure for
vehicle fuel use

Bio-CNG is a real value added option for the use of
the biogas yet there is no infrastructure for viehiael
use.

The first steps are to target own fleets g
fixed taxi routes until an infrastructure
catches up.

Fleet conversion to bio-CNG or dual fud

Financial barriers

For industry

Low return on investment
(for cheap existing fuels)
Relatively low current
waste disposal costs
Relatively low energy
costs and tariffs

High capital costs (R15-35 mil/MW, IDC 2012)
combined with relatively high operation and
maintenance costs along with low offset/income
makes it difficult to ensure viable projects.

Landfill rates are still relatively low, if risingand
organic waste is sometimes illegally dumped at no
cost. Therefore these are still the preferredatiap
route and there is little incentive to divert / tke
waste.

Although electricity tariffs are rising energy costre
still quite low based on cheap coal based powersan
result in low return on investment (vs. cheap éxist
fuels).

Incentives to trigger initial innovative
projects and demonstrate positive cost-
benefit analysis.

Establish specific windows for financing
biogas projects

Economic support needed for small
business enterprises

Limited availability of
equity and loans

It can be difficult to access finance for projestsere
the project is relatively small, the financing ihgion

does not understand the risks and a high propoofion investment into WtE projects in their

equity is expected (e.g. 40% equity expected +
corporate guarantee) whilst the SMMEs have balar
sheet constraints.

Demonstrations and pilot project suppo
to unlock waste producers’ equity

premises in conjunction with project

cdevelopers. Debt financiers can also thg
realize the risk sharing aspect and com
onboard

rt

D

n

D

For financing sector

Feedstock security

The largest issue for finandgetise availability of the
feedstock. To secure finance there needs to be ‘ca
iron’ feedstock agreements. Where projects are
relying on third party this creates a challenge to
finance.

TA to project developers to include the
5 development of feedstock agreements
(including hedging)

A. 5._Incremental /Additional cost reasoning describe the incremental (GEF Trust Fund/NPIF) o additional

(LDCF/SCCF) activities requested for GEF/LDCF/SCCHFNPIF financing and the associatedjlobal
environmental benefits (GEF Trust Fund) or associated adaptation benefit (LDCF/SCCF) to be delivered

by the project:

A.5.1 Proposed additional GEF activities (detailediesign)

The proposed project will focus on agro-processirganic waste streams for conversion to useful $oofmenergy for
application in SMME units and/or clusters of unisth the primary focus being combined heat and grofer on-site
and off-site demand and bio-CNG for other downsirealue addition such as transport or off-site liegtending on
the applicable local circumstances and requiredggrferms. Each of the selected demonstration ptajl utilize the

digestate from the digesters in various forms stoatemonstrate the concept of integrated biogaesis. The aim is
to introduce these technologies to the agro-pravgssector and address the specific challengesnedtlabove. The
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main objective of the proposed project will be t@mote market-based dissemination of integrateddsicsystems
where there is good potential for recovery of epdrgm organic waste, ideally through co-digesteammbining agro-
residues from different sectors. This will be agbi by a combination of interventions at regulatayel, market

development combined with specific investments ai as building the capacity of market players andblers. To
date only large scale industries (and small prejeeiow 250kW and households/communities) in Sédtlta have

received attention and the added value of thiseptopill be to promote these technologies in theMEg sectors.
Without GEF intervention these technologies arekahy to have widespread uptake in SMMEs, even wheseful

organic waste streams are available and compaaiegd@monstrate financial viability. The projectlwitt as a trigger
to demonstration and rapid replication in the upta the technology. The project will build on pimws GEF

programmes undertaken by UNIDO and have synergitts ather proposed GEF projects to address an i@apbor
sector hitherto omitted. In addition, the projedt wollaborate with other ongoing projects and gnammes by various
development partners.

The project is structured in four technical compaagplus a monitoring and evaluation componenseasut below:

 Component 1: Capacity building and technology suppaystem This component will strengthen the
institutional capacity as well as address the fingaht technical capacity training, awareness dhd
development of knowledge products, in support diucing the (perceived) risk of industry. Activiiender
this component will be implemented in parallel witbmponents 2 and 3 on regulatory framework and
technology demonstration in order to jointly prepéor the scale up / mainstreaming phase in thensehalf
of the project and beyond.

* Component 2: Biogas market development and regutgtbamework This component will strengthen the
regulatory framework to effectively promote and pogp SMMES to invest in integrated organic waste to
energy technology, focussing on quality standatdsuse of digestate and grid connection.

 Component 3: Technology Demonstration This component will demonstrate technical fedigtband
commercial viability of selected five (5) SMME igt@ted biogas projects in different sectors atedgfnt
capacities demonstrating inter alia the use of slaje, scrubbing and compressing gas and co-digesti
Technical assistance and grants will be providedatilitate the projects’ development and bring @wbo
financial viability of these projects. These willildl the confidence of both industry and the firarsector,
create best practice examples to pave the wayejplication in the scale-up component, on the basis
experience gained reduced (perceived) risk ane@ser capacity and awareness at multiple levelsndastry
(both at operational and decision-making level) fimahce sector.

» Component 4: Scaling upThis component will support the establishmentaofeplication mechanism to
mainstream the application of biogas for SMMEs Isgisting additional biogas projects with technical
assistance as required and helping to establighdial mechanisms targeted at promoting the ugsstegrated
biogas technology in SMMESs sector..

 Component 5: Monitoring and Evaluation A two pronged approach will be followed: 1) mimning and
evaluation against the GEF's strategic indicatard 2) monitoring and evaluation project specifichigcal
indicators for outputs per component (component ds listed above). Ultimately this will provide an
indication of the achievement of the goals thatpiggect has set out to be achieved.

Figure 3 below demonstrates the interaction/intimmaof project components in facilitating the demment of a
sustainable market for the use of organic wastef@rgy in SMMEs in South Africa. Further detaife arovided in
the following sections.
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Figure 3: Proposed project components and their irgractions

Rarriers

Capacity/Institutional

 Limited awareness of biogas
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« Limited demonstration projects

Technical

» Lack of accurate data

« Lack of clarity on use of
biogas digestate

» Lack of infrastructure for
vehicle fuel use

Financial

« Low energy and waste disposal
costs

« High system costs and limited
equity and loans

 Low priority investment

« Perceived risk of financial
institutions

« Risks with feedstock security

Policy and regulation

¢ Lengthy and complicated
approval process

« Difficulties in connecting to
the grid

« Lack of clarify on the use of
organic hazardous waste

¢ Lack of biogas standards

« Insufficient tailored incentives
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Clarification and justification on investment (INVpudget shift from Component 4 to Component 3 comguhto PIF

Further to the extensive consultations with vari@iakeholders and feedback from the stakeholdensutiation

workshop, it became clear that demonstration projgaler Component 3 would need a greater leveuppsrt than
envisaged at the PIF stage to prepare and realfsartprojects. From the analysis of information aodrrent

situational analysis of the biogas industry, whishin its infancy, the budget for this componentsvilacreased
significantly compared to what was proposed at 8#ge so as to provide more realistic support fer demonstration
projects. There was a corresponding decrease irbtliget for component 4 since lessons from Comp&nenil feed

into the scale up, this budget will still suppoetdelivery of Component 4 outcomes. This was dlsoto the
recognition that once effectively demonstrated, dt@le up phase could be easily supported by varedisting and
new financing mechanisms. Component 4 will incltelghnical assistance (TA) to help facilitate thelscup/

additional projects but no grant will be providear fequipment. The TA will be project specific aril e based on
demand.

Description of each component and sub-component
The following section provides more details of eatthe technical project components.
Component 1: Capacity Building and Technology Suppt System

Capacity Building of the major stakeholders inchgliparticipating industry, banks/finance institago (FIs),
technology developers and suppliers and governagencies is essential to creating interest andr&enéor biogas
technologies. Within this component knowledge paisiwill be prepared and training will be deliveredservice
providers and industry as well as a course on hmldéiogas. At the same time technical suppartie industry will
be provided through detailed waste assessmenttameaterisation carried out for local agro-proaggsvaste streams.

Each of these activities has been designed with-lerm sustainability in mind. For this to be preable the capacity
building needs to be owned by national institutiaigch will be responsible for taking it forwardymand the project.
The training will include train-the-trainers ses®oensuring that staff in universities is in a posito pass on their
knowledge beyond the end of the project. In paldic SABIA?® will help ensure replication through their members
and can play a role in identifying possible clusteir units that could work together.

Following consultation during the PPG, a few amendts have been made in component 1, since thenBtably the

exclusion of the support for the South African Waisformation System (SAWIS). Stakeholders wercfsally asked

about the need for SAWIS during the PPG. Althaitdihimportant for the National Waste Managemetrategy and

for planning rural renewable energy electrificatidhwas not considered a real barrier to uptakebafgas by the key
stakeholders.

In addition there has been an alignment of acesgitto improve value for money and additional attésihave been
included of an on-going training programme relatew household biogas systems and training for Gawemt

agencies. This was in recognition of the fact thase training programmes will provide the skilladour to work on

biogas systems in SMMEs under this project. Theasfumended for SAWIS will be used for the incréasmpe of the
assessment and characterization of waste and ferdtiditional training for household biogas systeams for

government agencies.

Support systems and knowledge products

1.1 Detailed assessment and + Detailed assessment and characterization of wastéFS™ / REA™ /
characterization of waste streams from agro-processing SMMEs ARC?®

from agro-processing SMMEs « Development of a South African waste

conducted characterisation database

2 gouthern Africa Biogas Industry Association
2 University of Free State
% Reenergise
% Agricultural Research Council
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1.2 Capacity of biogas support ands  Strengthen capacity of SABIA to enable it to offerSABIA

low-carbon technologies support services on biogas technologies to the South
centre strengthened African biogas market in general but also to
SMMEs

1.3 Biogas guidelines and decisions  Develop knowledge products targeted at anaergbiational experts through SABIA
support tools for integrated biogas digestion in the agro-waste sector
systems in agro-processing
SMMEs are developed and
disseminated

Training and awareness raising

1.4 Professionals and techniciangin  Develop biogas service technician course SARETEC®
biogas technology trained «  Train government staff incl. MCEPand NCPE’
staff to include biogas in their support packages| UNIVEN? & UFH*
« Develop and deliver training on household biogas®RC
technologies
« Develop and deliver training on Use of Digestate

1.5 Targeted training workshops| «  Prepare TOR for awareness raising workshops | SABIA, National experts
(10) for market players (project |«  Prepare training material
developers, enterprise executives, «  Deliver 10 training workshops around the country

farmers and operators, current targeting a total of 200 trainees of which 30% wijll
users of waste) on integrated be women

biogas systems conducted

1.6 Two regional training » Deliver 2 regional training workshops.

workshops conduced to train
experts from SADC counties on
biogas technologies in SMMEs

1.1 Detailed assessment and characterization of agprocessing waste

Many of the stakeholders consulted during the PReBtioned the need for local waste stream analykishwvill
determine the waste composition and quantitiepe€iic fractions. Currently estimates for wasbtatent are based on
European values and waste often gets sent to Eumpe analyzed although there are local labordowith the
capacity so some waste is analyzed locally. Taisadd considerable cost and time to the projecldpment stage
and if not carried out, results in unknown riskstfee financiers. In response to this challengs ibtended to support
the development of a dedicated local microbioldgesntre which will focus on anaerobic digestiord gorovide a
standardized assessment and characterization afiiorggro-processing waste. Many universities lzangcrobiology
department but do not specialize in characterimatiovaste for biogas yields and may use diffepeatocols. The aim
here to have a standardized system which can loeasseeference point in South Africa.

The aim is to:

1) Develop a laboratory testing service for organaterial with a clear focus on anaerobic digestidfhe service will

be offered to the private sector and shall prowldeity on the specific biogas yield of the subrto increase the
planning reliability of biogas projects in general.

2) Develop a South African information databasénwiformation about the specific biogas yield afdbbiomass and
conducting a validation process of existing Europdata samples on its applicability to South Afnica@nditions. In

addition to using the results from the wastes a®alyin this project the aim is to bring all testules for South African
wastes together in one database. This will efitading with a number of universities and laborae such as the
CSIR and the University of Johannesburg.

% Manufacturing and Competitiveness EnhancementrRnuge
2" National Cleaner Production Centre
% 5outh African Renewable Energy Technology Centre
29 University of Venda
%0 University of Fort Hare
1 There is scope in South Africa for a number ohscentres to be developed. This project will suppoe.
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3) Implement successful demonstration and confionadf laboratory results in larger-scaled comnarapplications
to generate references for the practical appliitgbil

The University of the Free State (UFS) has alre@d@ytified co-financing from the National Reseafebundation
(NRF). ltis proposed that GEF matches these ftm@ssure the successful completion of the cartdedatabase and
for ARC to work with UFS on identification of agprocessing wastes for testing and links to the dhestnation
projects. In addition, the support from this projed| ensure that services provided will chargedoost recovery basis.
The university, as a public institution, will prold services to all members of the public at cagtvery rates.

1.2 Capacity of biogas support and low-carbon teclotogies support centre strengthened

Southern Africa’s Biogas Industry Association (SABhas successfully organized two national confeesnand has
contributed to the National Biogas Platform. HoeweNs ability to further promote biogas, to pagate pro-actively in
government driven policies which may affect the elegment of the industry, and to offer professiosedvices to
members is very limited. Therefore this projectl wupport SABIA to help it become more establishbdcome
sustainable and to provide better services to ibgals industry. The aim is that SABIA (and its wiéd) becomes the
main point of information for biogas in South Afiic With this in mind the project will support SABto engage 1.5
full time staff that will be responsible for busssedevelopment, for policy related work, lobbyinud astakeholder
engagement as well as to provide assistance amdesto members such as information provision ahdce during
the life of this project. In addition, support Wde provided for biogas guidelines (output 1.1a8f standards and
accreditation (output 2.1.1). It is envisaged thytthe end of this project support, SABIA wouldvlabuild critical
mass of membership whose subscriptions would stippercontinuation of SABIA’s activities and thengees of the
1,5 staff members.

1.3 Biogas guidelines, decision support tools, oion manuals for integrated biogas systems in agfprocessing
SMMEs are developed and disseminated

This activity will develop biogas technology guithes including a decision tool with the basic imf@tion that will be
required for the unit owner to decide whether thi¢ should opt for an integrated biogas systemthed a step by step
guide on how to take it forward. This addresses ldok of knowledge products targeted at the Soufficdn
commercial market. With the exception of an opegatuide published in 1992 for the South Africaater industry?
and small scale biogas design and operation marfitaats ARC, there are no relevant knowledge products on a
national scale The National Biogas Platform is developing somdstancluding a technology matrix and financial
information. The tools developed in this projedll Wwuild on the existing information to ensure daplication. The
decision tool kits will be industry specific (almts, piggeries, dairies, feedlots, food processingp waste) consisting
of the following parts:

» Technical detailed guidelines for selection of biogas texbgy, information on technology development status
waste characteristics, options of use of energhrtelogy packages, design and integration issims,diagrams,
installation, construction and commissioning reguonents and operation and maintenance (O&M) practitas
clear that every site is different and thereforBxad system, integration procedure and specificatannot be
proposed that is applicable for all processes dustries. That said there are a number of commatuifes that
could be included in a technology package;

» For biogas plants, methane leakage is a significhallenge that should be attended to alreadyaretrly phases
of conceptual and detailed design, construction @medurement of suppliers of components/facilitis,well as
during operation of the plants. The central measuminimize gas leakage is to ensure proper ojperatithout
major fluctuations of production/supply/fuelling bifogas and hence fluctuating gas pressures, regufarols and
gas leakages checks. Therefore the technical p#neauidelines will provide practical guide tovin@o check for
methane leakage, the frequency of check and heoentedy the situation.

%2Ross, W.R., Novella, P.H., Pitt, A.J., Lund, Fhpfhson, B.A., King, P.B. & Fawcett, K.S. (1992) A&nabic Digestion of Wastewater Sludge. WRC Praject
390, TT 55/92. Pretoria, South Africa.
33 http://www.arc.agric.za/arc-iae/Product%20Catatiga0Library/IAE%20publicationListOrderform.pdf
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» The guidelines on the use of digestate will be tbpax separately under Component 2.

» Suppliers. equipment lists, project developers; technologwnuofacturers/suppliers, balance of system
manufacturers/suppliers;

» Financial: indicative capital costs, operating costs, cdstladivered energy, benefits, financing mechanismd
incentives available, financial analysis;

* Business modelsoutlining the various options available to anustiial owner with a focus on co-digestion (using
the information generated in other Component Z/#iets); and

* Case studies results of some successful installations in Bé\tica.

These guidelines will be targeted at the partidipan the training workshop (output 1.1.5) and viié circulated
through industry associations and clusters andbeilhvailable on the SABIA website as well as enEA waste and
DoE web portals. The aim is that it provides as mindormation as possible to the industry usersriable them to
make an informed decision with respect to the disgganic waste for energy.

Web-based knowledge management platform to exchakgewhow, expertise and experiences established and
operated Although this activity was included in the PtRnias agreed during the PPG that better value fanay
would be achieved by providing specific on-lineteah to the SABIA website. The support will inetutbol kits,
decision support tools, manuals, guidelines ana cigdies developed under Components 1, 2 and 3.

1.4 Training professionals and technicians in biogatechnology

During the PPG it became apparent that there wemgerous training needs. During the consultatiomas agreed to
focus on the following areas: a) Biogas techni@aurses; b) Training government staff; c) Houselwddjas training;
and d) use of digestate training. Details of eafcinese are provided below. In general, gendeartza will be fostered
with at least 30% of female participants.

a) Biogas technician courses

A fully South African Qualifications Authority (SA®) accredited course and short courses on biogdls bei
developed by SARETEC. The SAQA course will cover tlesign, installation and commissioning, and afjpear and
maintenance, safety and security of a biogas plantine with the P¥* course currently being designed at SARETEC
the biogas qualification would have three key dreadules: knowledge module; practical skills; arafkvexperience.

In total the qualification would span three yearsl aater for the average high school graduate.dests could
complete part of the full qualification dependingtbe purpose of their study.

The process will follow the Quality Control for Tas and Occupations (QCTO) model which puts emplasithe
practical side of training. QCTO checks, soligitblic comment and approval of the curriculum deped under this
model. Thereafter the curriculum document is fookearto SAQA for another phase of public comment afiter that
process the qualification/ curriculum is issuedwan SAQA ID number. The qualification/ curriculuhen has legal
status and can be trained and assessed against.

The short courses will be developed as one weékrigacourses covering different aspects of biogash as design or
operation, safety and security. These coursedwillimed at industry and will be paid for by pap@ants.

b) Training Government staff

There is a need to build up the capacity in keyegoment departments, such as DEA, DoE, DTIl, DSB® BAFF.
Training for government staff will be provided aswa day training course covering technologiesjgyolfinancing,
risks and opportunities followed by a site visittorking biogas plants.

Specific training will also be provided to the $taf the departments mentioned earlier includingsthat MCEP and
NCPC to ensure that staff members are adequatpbcitated to undertake adjudication of related quioproposals.

% Photovoltaic
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MCEP already receive many renewable energy apjgitatwhich they are unable to adjudicate due t@ack lof
capacity and knowledge. Adjudication members idetuNCPC. By training these key personnel in SCRACEP
and other accreditation agencies it will allow gaential, benefits and challenges of the biogasketauptake to be
understood by a new audience which has frequenacowith the target agro-processing industries. a8sessment of
the current capacity and needs will be carriedfiosit It is anticipated that two training sessonill be held at the
Department of Trade and Indus{tire dti) as well as organized trips to the demonstratiojepts.

¢) Household biogas training

Although household biogas systems are not the fo€ubkis project during consultation it was agrebdt it was an
important area to increase training and awareniesg $iousehold biogas has a large potential intSafitica and
training could result in significant job creatioMoreover, biogas can replace traditional fuelshia households and
therefore have a positive impact, including therimwement of health in particular for women anddtgh, reduction of
drudgery for women who often have to collect akiirre fuel wood, keep fires alive and cook on ofiess, as well as
allowing women to free their time for other produetor community activities. As the SMME biogas ketrgrows the
household biogas market could be a spin off from ehterprise biogas market. There are currentiyat@nally
recognized training courses on biogas and the neailyed technicians could support the biogas syst@ enterprises
especially for smaller enterprises and for othemgng opportunities for institutional biogas systesuch as at schools,
hospitals, prisons etc.

The University of Venda is offering a householddais training programme for unemployed youth witlckdaying
skills, however it has only just started. To déitey have trained just 9 men and one woman in designstruction,
operation and maintenance in Limpopo Province. ddwrse includes both theoretical and practicahel@s and in
total takes 65 days with a certificate from thevensity. The University of Fort Hare also offeraining on household
biogas installation and maintenance targeting uh@yed graduates, grade 10-12 school leavers andsiéiad and
self-taught plumbers and builders. Neither coissSBETA accredited yet. SETA accreditation is aditaprocess of
the training provider's quality system and of tearhing programme offered. It ensures that learaimd) assessments
result in nationally recognized credits, and ultieia in the achievement of a formal qualificationJnder this
GEF/UNIDO project the courses will be submitted 8ETA accreditation and rolled out more widely,emding to
cover all of the two provincds The universities will also work with technicallieges; mainly those nearby during
trial of the material and eventually the materiall we made available to all those TVET collegesaillly located to
offer a biogas programme. The longer term aim dda that the training would be transferred to ofitevinces.

It is anticipated that the course will include:
* Theory behind biogas digesters;
» designs of biogas digesters;
e construction/installation of biogas digesters;
» maintenance of the biogas digesters;
e use of biogas;
» use of the effluent;
» environmental benefits of using biogas digesters;
* business development in the biogas industry;
e establishment and management of “Biogas” coopearsitiand

» social dimensions of biogas use, such as energyegenlated issues on the household level;

% Limpopo and Eastern Cape Provinces
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» health and safety concerns inclusive of methankatpa and the necessary measures needed to identlfy
resolve problems.

The majority of the training will be practical witbach student being involved in the constructiorabfeast three
digesters. Following training the trainees will Hevided according to geographical regions of thaiigin and
encouraged to register cooperatives/small entepribat will participate in the roll out of digesteunder close
supervision. DSBD will help in the enterprise depenent, specifically, in encouraging women tonfioand register
women'’s biogas/ bio fertilizer enterprises.

Under this activity approximately 50 techniciang&ans and 30 local professionals will be trainéfomen will be
actively encouraged to take part in the trainingrggt is to have at least 30% female participants}. least 30
household digesters will be built in rural areas.

Co-finance will be available from the participatingiversities, the household beneficiaries, Limp@mpartment of
Economic Development, Environment and Tourism (LEREEastern Cape Department of Economic Development
Environment, Agriculture and Tourism (DEDEAT), Souifrican National Energy Development Institute ($2DI)

and Water Research Commission (WRC).

d) Use of digestate

Following on from the outputs from Component 2.it.i8 intended to develop a training programme los tse of the
digestate, limitations on its use and any necedsating. The course is intended for farmers aadds project owners
and will take place over 3 days. The work willlude preparation of the modules and the deliver§y oburses around
the country training 100 farmers and waste genegatih is anticipated that this will be carriect tiy ARC and will use
their network of stations to deliver the training.

1.5 Targeted training and awareness workshops

This will be a two-day training workshop targetedtlle management and technical personnel in agroepsing
industries with potential biogas sites. The tragnwill provide an overview of all the issues rilgtto biogas project
development and will also act as an introductioht® more detailed design and operation trainingses available
from SARETEC. The training will help to identifygects each participant could develop at thegssand will help
them to identify the technical aspects of suchajept as well as to carry out a life cycle costlgsia of the project.
Training will be open to any potential site ownethaorganic waste. Attendance at the workshops vl free and
these workshops will be advertised through industsgociations, DSBD and Provincial Government agenc
responsible for economic development, agricultume: environment.

The training will be provided in classroom and atmbnstration projects. The training workshops wilver the
following:

* Biogas opportunities and potential

» Identification, development and management of tBqgajects

» Detailed design and development of biogas projsciale, feedstock, use of biogas)
* Operation and maintenance of biogas projects

» Safety and security

» Technical off-taker issues (electricity, digestédieat, CNG)

The training will be tendered to, and provided bational consultants and/or university personnaldnjunction with
SABIA. The first step will be to develop the Terrmoé Reference for the training workshops. Thislwiklude
provision for the preparation of training matead the delivery of training workshops around thentry. A series
of 10 of these two-day trainings is envisaged whthtarget of training 200 managers/personnekgst|30% women).

In addition, in association with SABIA presentationill be made at relevant events such as the Reat Mbattoirs
Association, South African Pig Producers OrganigaiiSAPPO), and South African Poultry Producerso8isdion
(SAPA) annual congresses.

1.6 Regional training workshops
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Waste treatment is an issue for SMME industriessc6Southern Africa due to limited landfill sitbégh costs of legal
waste disposal and the high environmental impadtegfal waste disposal. Therefore the project agament unit will
liaise with the newly established SADC Centre fenBwable Energy and Energy Efficiency (SACREEB)Namibia
to organize two regional training workshops fori@#ls, experts and industry representatives (vatheast 30%
women). It is intended that the training matedi@leloped in Activity 1.1.5 will be used for the kkshops. A budget
allocation has been made for this activity butfthal locations, trainees and format will be decidetween SACREEE
and the project. This activity will be coordinatetth a UNDP- GEF funded biogas project in Botswamansure
efficient use of resources and no duplication fioref In addition, this activity will be carriedut in support of the
efforts by SABIA to network in the region and brimg participants from the SADC region to their etgeand
programmes thereby creating a greater and regiagket for some of the expertise that this projatttbuild.

Component 2: Biogas market development and regulatg framework

To develop a functional and effective market fovdais technologies in South Africa, it is criticalgrovide market
development and assurance support that will gumgedevelopment of the industry. This component aélelop
tailored actions to promote project uptake in taf§MME sectors. In particular, the work supportgd GEF will
develop tailored quality standards for biogas @anill support characterization of digestate fentifizer and develop
recommendations and guidelines for its use, andllyinwill support work on the development of a rkdary
framework for connection to the grid for sub-1 M\Iéatricity generation plants. GEF funding will beed to bring
best practice and international experience, withab-financing for this exercise to come from nagloGovernment (as
personnel working with consultants) and key stalagrs (SABIA, GIZ).

There have been a few changes from the PIF: thpesob the quality standards has been increasechdtude the
development of certified training materials whicli wiake the work more sustainable by creating feittevenues. In
addition, an inter-disciplinary committee is engsed to review current regulations related to diffiet aspects of
biogas technologies and to submit the regulatoaynework on grid access. During the PPG it wasrcthat as part

of the National Biogas Platform there was some aage undertaken to identify all the relevant redidas to biogas
and that there was already a de-facto inter-disogly committee reviewing the regulations relatitay biogas.

Therefore it was decided that this activity woudus only on the DEA license requirements buildindEA being the
national counterpart for the project.

Long term ownership and sustainability is ensuteebugh working closely with national institutionsich as the
Southern African Gas Association (SAGA), South édn Bureau of Standards (SABS), SABIA, ARC, DEAH»Nd
National Electricity Regulator South Africa (NERSAh the development of the quality standards, duee for
digestate and grid connection regulations, respalgti GEF inputs will assist and support theseanizations in their
development and beyond this project the respedtiganizations will be responsible for the implenagion of their
outputs.

2.1 Quality standards for Two biogas quality standards developed (above af@ihb0.5GJ/hr) SAGA
integrated biogas plants in « NQF and SETA certified training materials & modutks/eloped SABIA
SMMEs developed, adopted | «  Standards integrated in the Pressure Equipmentl&egu(PER R719), as SABS
and widely disseminated part of OHS Act DoE
2.2 Guidelines and regulations| «  Characterization of digestate and effluent of défe types of waste ARC's ISCW
(environmental, technical and | «  Test use and efficacy as fertilizer DEA
legal) on the valorizationof | «  Develop guidelines on application rates in agrioait DAFF
digestate and effluent « Propose regulations (limitations in waste typesmes to use, monitoring
developed and adopted etc.)

e Consultation and adoption by DEA
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2.3 Biogas license process « Identify and establish ways to streamline licensirilin DEA for biogas | DEA

streamlined plants DBSD
National
consultant

2.4 Regulatory framework on | «  Review the existing/proposed regulatory framewdile¢tricity DoE

access to the grid by small to Regulation Act 4 (2006)) and development of nevislegion and NERSA

medium scale biogas projects regulatory rules for sale and wheeling of smallescanewable energy Eskom

developed projects. International

« Test applicability for biogas projects. consultant

2.1 Development of two biogas quality standards anaissociated training material

At present there are no standards that are diragihjicable for biogas projects. This activity lvdevelop clear and
practical standards for the design, installatiot @peration of biogas plants (including pipes, pmént and appliances
for use with biogas) with the aim of improving tlyeality and safety within the emerging South AfricBiogas
industry. There are three components to standadslapment, with further details provided below:

a) Drafting and adoption of two (2) South Africaarglards for biogas projects;

b) Integration of the standards within the Pres&gqeipment Regulation (PER R719), as part of thé&SQidt;

c¢) Drafting of NQF and SETA certified training masds for the two standards and the design of agsamt training
modules for biogas practitioners and professionals.

This work will be led by SABIA with significant ing from SAGA, SABS and DoE.

a) Drafting and adoption of two (2) South African $andards for biogas projects

Two standards will be developed which aim to cadésizes of biogas projects — split between thbsd are smaller
than 0.5GJ/hr (139 kW — domestic/institutional etahnd those that are larger. The standards mélude the

construction, installation and commissioning of thkk equipment needed from source of biogas umdbircluding

appliances using biogas. For each standard10eld® dkperts will be commissioned to draft the doents. Initially a

review of what is already available and relevanStmth Africa for use as templates will be cared. For example
SAGA have already identified that SANS 827 — Thetaflation of pipes and appliances for use withuratgas — will

be used as the main template for the drafting ef Dlmmestic Biogas standard for the installationalbfrequired

equipment needed from source of biogas up to aclddimg appliance used or biogas. SANS 329 (Indhlstinermo

processing equipment - safety requirements of catidiu and fuel handling systems) is expected tauded as a
template for the drafting of the Commercial / Intia$ Biogas standard for the installation of ahuired equipment
needed from source of biogas up to and includingiapce used or biogas. Following research thedstals will be

drafted, edited and cross-referenced. A standanduitation process then follows (3 months) foketelder input
which will be administered by SABS. Following catfiation the standards are adopted by SABS.

b) Integration of the standards within the PressureEquipment Regulation (PER R719), as part of the OB Act
Once the standards are adopted then SABIA and SAiBAupport the integration of the standards iREeR R719.

c¢) Drafting of NQF and SETA certified training materials

This work will be undertaken alongside the standatevelopment. Several consultants will be saletiteough calls
for proposals to undertake the work, i.e., two N@# SETA certified training materials and two cepending
training modules. The training relates directlymeeting the standards adopted and once integiratethe Pressure
Equipment Regulation accreditation through trainattgendance will be necessary. Following condohabn the
material discussions will be held with relevantksteolders to promote and disseminate the trainiagerials and
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modules, including at technical colleges and tgrtiastitutions. Initially, SAGA is expected to lmwoe the primary
(though not unique) biogas training service prowighile the registration of installers and praotiters shall be the sole
responsibility of SABIA.

2.2 Development of guidelines and regulations (emehmental, technical and legal) on the valorizationof
digestate and effluent

As part of an integrated biogas project it is intpot that all the outputs are utilized and themefitiat there are clear
guidelines on the use of the digestate and effluBigjestate and effluent can be used as fertiknel animal bedding.
However it is important from an environmental padfitview that the digestate is used in a safe maand that any
pathogens or heavy metals that may have been utdeddto the biogas feedstock have been suitabbjioatad or
reduced to acceptable levels. Therefore this ictiims to first characterize the digestate arftheft from different
types of biogas feedstock and test its use andteffe a fertilizer prior to developing guidelinesdaproposing
regulations, if required. A laboratory will be &slished at the ARC’s Institute for Soil, ClimatedawWater (ISCW)
which will characterize the resulting digestate aifiuent from different biogas plants using di#fat feedstocks.
These will include biogas plants using abattoir teapiggery waste, dairy waste and beef feedloteyass well as
some co-digestion. The samples will come from fatwy simulations as well as from the demonstratioojects
around the country which will be coordinated by ARThe characterization will include the quantitiédNitrogen (N),
Phosphorous (P) and Potassium (K). This will bmgared to different crop nutrient requirements,, @r@ize, and so
the timing and rate of application of effluent dam fixed taking into account the significant clifcatariations in the
country. The next step will be to test with figdthls over two agricultural seasons.

Following the trials guidelines will be developettassued on how to use effluent and digestaterafzer in terms of
crop types, rates of application, timing, limitat#y monitoring, etc. International guideline onhaaten limits will also
be included within the South African guidelinellwing consultation with DEA and DAFF it will beéetermined if it
is necessary to develop regulations. An optidhas biogas digestate is included in the Draft Noand Standards for
the manufacture and applicability of organic contpas well as the Organic Waste Composting and DAR&rm
Feeds & Fertilizer Act being incorporated into tlimtcument. If considered necessary regulations hvéllproposed
based on the guidelines and will be submitted té\ D& adoption.

In parallel to the development of guidelines worK tye carried out to review the size of the poignSouth African
market for digestate. This will help potential ject owners and financiers to understand the maukedilable to them
and give them confidence that a value can be apfi¢he digestate.

2.3 Streamlining of licensing for biogas technologs

Under one of the working groups of the Nationaldzis Platform work has been carried out to identisy myriad of
licenses and permits that are required to devéloiid and operate a biogas project. As alludegkttier this is seen as
a key barrier to further uptake of biogas technglodd report has recently been finished which higts all the
licenses required and which makes a number of rewndations for streamliniiy This includes streamlining
between all the different departments involved. wigeer it is important to note that many of the eliéint licenses
required need to be issued by different branchd3EA. There is a need to bring together the DE4umements so
that the barriers to a project developer are nstirimountable and which allows them to take forwdelr project
legally, but with lower project development costsl dime associated with it. Specifically the répgcommends that
DEA develop a Norms and Standards document forasidgchnology as they have already done with [hrgs.
Alternatively they could be included in the exisfilandfill gas document. Therefore, it is proposieat a consultant
will work with DEA and DSBD to identify and estasii ways to streamline the process within DEA.

2.4 Development of Regulatory framework on accesse the grid by small and medium biogas projects

Currently it is not possible for biogas projectdope 1 MW to connect to the electricity grid, or ¥heel power to
another site. This is a significant barrier to tipgake of small to medium biogas projects sinaait both restrict the
potential revenues from the project and restrietgtze to a less than optimum scale. There has eme lobbying

% This will be available on the SABIA website, httpiogasassociation.co.za
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regarding these matters and NERSA is in the proaiepgablishing a decision on embedded electrid technologies
but with a focus on PV) which will identify gaps policy. In line with this the Department of Engr(DoE) is

currently reviewing the Electricity Regulation Adtof 2006 with a view to drafting legislation anegulatory rules
associated with wheeling arrangements and smak-grabedded generation. With the provision of sorternational

expertise this GEF-UNIDO project will assist theEband NERSA and Eskom) in this review and in depelents
around the revision of the Act in particular intieg its applicability to biogas. A particular arghat can be
investigated is the provision of peak power siniogés can be stored. The regulatory adoptionradva framework is
likely to catalyze the development of many otheakito medium renewable energy projects that wdiddconnected
to the grid.

Component 3: Technology Demonstration

This component will demonstrate the technical teiisi and commercial viability of biogas projedts the SMME
agro-processing sector in South Africa. Five @presentative and replicable projects will be sugggowith technical
assistance or transaction advice and providedaviimall grant.

The proposed activities have been designed to erthat the preparation, implementation and operatib these
projects will build up the capacity of the staketesl groups to provide a basis for replication aralisg up. UNIDO
will be responsible for the management and dislmese of the grants through a performance based grariract.
Under such contract, the grant will only be diskedrsipon attainment of specific project milestorneg will be verified
by PMU and DEA. In terms of contracting, to estsiblthe grant contract, UNIDO will send the ownefsthe
demonstration projects a detailed Request For Bedg&®FP) with outline TORs on the project. The ewsnof the
demonstration project will then submit a detailezsign of the project, cost estimates, work plan emdinancing
status. UNIDO will then evaluate the design and gara cost estimates with international levels ag phthe
finalisation of the submitted bid. Once technicahd financially accepted by UNIDO, the detailedige will be used
develop a grant contract with the owner of the guty

A grant contract will be signed between UNIDO ahd pilot project so that the grant will be disbaréy end of the
construction period and based on actual progresheoground to cover capital costs to have theeptdjunctional i.e.
installed, but will also be tied to the actual GH@Gission reductions achieved. In terms of thegérg of part
payments, PMU and DEA will conduct actual onsitsitgito certify that the actual work has been dome¢he ground
before triggering all progress payments. Sincedhi&s emissions will only be achieved when the pilatjects operate,
therefore, as part of the grant contract conditibe, operator will make an undertaking to operhee glant for the
agreed period as part of the grant contract. Iretlent of failure to comply with this requiremethite operator liable to
return a proportionate component of the gré&dtA and DoE already work with the target industsattors on other
technologies so they are in a good position tonektéheir support to these sectors. DEA expresstateisted in
continuing this support beyond this project through Green Fund. Other government stakeholdersiviest will
include the DST, DBSD and EDD. It is expected #gieriences from this will inform DoE’s future pés and the
experiences will help to inform DBSD of the oppaiities available and will allow it to promote coeyption between
businesses. Finally, further sustainability anglication is ensured through the interaction witte tfinancial
institutions.  Discussions securing finance and biamks’ experience of extending loans to this gseatothe
demonstration projects will help to reduce percgitisk and encourage future lending.

Details of the component outputs and activitiesdmscribed below.

3 Expected outcomes: Technical feasibility and comercial viability of waste-to-energy technologies emonstrated

Output Activities Partners involved
3.1 Detailed feasibility studies of selected 5 | «  Technical assistance and transaction advice fectal | Consultants,
demonstration projects are conducted demonstration projects EDD

3.2 Five (5) integrated biogas demonstration| « Installation and commissioning of demonstration Project

projects implemented to achieve at least SM\V  projects developers, EDD
installed capacity DST, FlIs

GEF5 CEO Endorsement Template-February 2013.doc
28



3.3 Demonstration projects monitored, « Performance Monitoring and analysis of installed National

evaluated and showcased projects consultants
3.4 Best practice manual developed and widely  Documentation of results of demonstration projaects | National
disseminated preparation of case studies consultants

« Development of best practice manual

Five (5) integrated biogas projects were seleadzetdemonstration projects during the PPG. Thexgeh of the GEF
demonstration projects was a two staged processdore that the projects are additional, increnheatal replicable,
co-finance would be available, and that they wdwddviable. During the PPG project developers vegneroached
directly as well as through SABIA, Government dépents and other organisations with connectiongrimect
developers. UNIDO delivered presentations on thgodpnity for support from this project at the 2tidaal Biogas
Conferences http://www.energy.gov.zalfiles/biogas/2015-Biogasnerence/Day-2/Promoting-Organic-Waste-to-
Energy.pdf. Call for proposals were also posted on SABIA sith (http://www.biogasassociation.co.za/). Project
developers were invited to submit ideas for prajgotr portfolio of projects) for biogas in the agnmcessing sector
and other SMMEs which were larger than 400 kW.detoselection criteria were prepared in consutatvith project
stakeholders. A copy of the criteria is includednnex T7.

Initial information on projects interested and #ilig to receive support was received from poterd&lelopers. As a
minimum all the projects that were considered rhet $election criteria. The key objective for thEmdnstration
projects is to demonstrate both technical feasjéind commercial viability for as wide a rangepobjects as possible
to allow for maximum replicability and maximum denstration impact. Replicability is based on whetthere are
many other similar sites where the project couladproduced. Therefore, the projects were seldotedver a range
of locations (cover a number of provinces in Sodftica); different capacities/sizes; different tygpef feedstock;
different uses of gas; and on-grid and own useeptsj The projects were mapped against theseiarit@ased on
information provided, the second phase of the seleprocess included getting further informatiord gre-feasibility
studies were carried out for each of the shontdisprojects. The pre-feasibility studies includieghnical and
financial details are included in Annex T8. Thedkeof grant support to be provided to each projeas determined
assessing the GHG emissions attainable, economtidity of the project, and need for technical ssice. In terms of
economic viability of the project, the grant wasedmined to cover the exchange rate risk for theoirted components
of the equipment and to bring the project to ecaonoriability. The need for technical assistance wan assessed,
especially the need for international technicalestgto bring the project to reality. The unit cfisteach project varies
according to the technology selected and use @fasio To achieve the broad range of demonstréatiwas agreed that
it was appropriate to support this range of codike following projects were pre-selected whichegaszgood sample
and which result in more than 3 MW of projects bedeveloped (as foreseen for Component 3 in thg PIF
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Table 4: Proposed demonstration projects

Abattoir waste. A biogas plant will be Demonstrates biogas 325,000 | 48,600
Currently generates | installed to treat the treatment for difficult waste
o X o 17t/day and will rise | abattoir waste. The gas | (abattoir waste) and will show
= 8 = to 20t/day. Difficult | will displace coal used in | how resulting waste is within
(-C’ . (-C’ and expensive for the boiler. The digestate | government guidelines and ig =
55 5 facility to meet legal | will be used on nearby safe for agriculture use. =~
g E g requirements. crops. Project already has Replicable for all abattoirs. 8
Q < «Q
= ® 2 EIA. I o
Waste from local Biogas will be scrubbed | Demonstrates co-digestion of 400,000 | 41,000
piggery, dairy and and compressed (bio- animal waste plus crop waste.
crop waste. CNG) and used in local | Will also demonstrate viable
taxi fleet. First phase of a generation of bio-CNG and its
number of projects in EC | use in a taxi fleet.
looking to develop the Considerable support from
CNG market ultimately local government. The model
aiming to sell to Daimler | is highly replicable throughout
o Chrysler who have South Africa.
< expressed interest but need
o O ‘cast-iron’ guarantees. =
CIG £ Digestate will be used on =
(&)
= 5 local crops and vegetable 8
2 i gardens 10 i
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Bela Bela - Piggery | Waste is being processed| Demonstrate connection to the 100,000 | 50,700
Waste from 17,000 | in 10,000ni and 7000 rh | grid for small scale RE
pigs (about 100t/day) lagoon digesters. At Bela| generation and demonstrate
Uilenkraal — Dairy Bela the engine will be upt wheeling gf glectricity at small
with 1500 cows graded from 250 kVAto a _scale. This is extrer_nely_
(about 16t/day dry) 330 kVA_ engine and GEF| important to future viability
g yary, support is for the based on small-scale plants
= 8 connection to the selling electricity off-site.
‘XE c electricity grid. At
S % Uilenkraal a grid
5 ) connection and gas
3 = compressor will be added
© P Bela Bela town is also
3 = interested in signing an E
i g off-take agreement for the Py ©
[ £ o < .
n] 3 electricity. 3 S
© 5 x piggeries, abattoif Five sites including use of| Demonstrates use of 475,000 | 86,000
o and aquaculture. multiple standardized standardized digester system
= Waste includes digester system design size and design to duplicate
% feedstock from maizd (500nTwith CHP) with the| the technical concept to
L off-cuts, pig manure, | intention to duplicate the | improve cost effectiveness.
[@ 2T . . . . .
5 < pig blood, pig technical concept. Energy Project monitored centrally
0 g © stomach, pig used on site for heating | and costs reduced through
E 8 o| slaughter waste, fish| and electricity needs. interchangeability of spare
8 B o c_fté manure, fish Digestate used for local | parts. Applicable at numerous
5 g— $ £/ slaughter waste, maize crops replacing sites. E
¢ ‘g 3| carcasses of died some synthetic fertilizer. o
£ ¢ =| fishes and grass. IS ©
= Durban plant CHP for onsite heat and | Demonstrate CHP at a food 500,000 | 114,700
3 = electricity needs. processing plant. High
o5 Z potential for replication at
[ = other food processing plants.| =
8 § "3 Selected as a project more % <
= s g advanced in its development] 5 &
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Further details of these projects are provideddohhical Annex T8. A full list of projects recetvés also included in
the same Annex. Two alternative projects have la¢gsan identified to address the (unlikely) postibthat one of the
selected projects is delayed due to unforeseemniaexpected reasons.

3.1 Technical assistance and transaction advice fdemonstration projects

Each of the demonstration projects described alsosé a different stage of development and theeefoeir needs for
assistance also vary. In the PIF it had been éereshat assistance would be provided to eachqgirmerepare a full
feasibility study however it was observed that thes not t necessary for all projects. Therefires, proposed that
tailored assistance is provided to the project ibgpers depending on their needs. For examplernalpbe required in
developing off-taker agreements, negotiating with titility, transaction advice, helping to overcolmeal regulatory
hurdles, and/or with Environmental Impact AssesssgilA). UNIDO-GEF will work with EDD to provide
assistance where necessary. EDD is committedlpinigewith local regulation hurdles and the projetinagement
unit (PMU) will have a roster of experts who candafled upon to assist where necessary. The ofrfmtthe project
developers’ work plus assistance will be full feédgy studies and bankable plans. The feasibistydies will be
enhanced with the use of UNIDO’s Computer Model Feasibility Analysis and Reporting (COMFAR). COMRA
assesses the short and long term analysis of fadaaed economic consequences for industrial anuindustrial

projects.

3.2 Installation and commissioning of demonstratioiprojects

Following the agreement on support and financdéHermrojects, the installation and commissioninly @ undertaken
by the project developer and the beneficiary inguss detailed in the feasibility studies. The Na#il Project Manager
will be responsible for over-seeing each of the alestration projects and for verifying progress be ground.
Regular reporting on the progress of each projeitit lve required to process progress payments. wollg the
commissioning of the project the unit owner wilbguit a completion report to the Project Managenimit (PMU). A
template for the Completion Report will be providedthe unit owner and will include details of thestallation,
photos, videos, and also at least six month’s pedoce data for the system. Representatives forPiogect
management unit will visit the demonstration prtgeto verify the reports. On receipt of this Contiple Report the
final percentage of the GEF contribution will béesesed to the project owner.

3.3 Performance monitoring and analysis of installe projects

An independent consultant will carry out the evibraof the demonstration projects. PMU/UNIDO wgbordinate the
evaluation process. Each project evaluation shtalldw the same reporting structure developed astdlished for
this project and in line with similar GEF projecihe performance will be monitored based on GEF itnong
guidelines, specify the data collection methodojaggtruments used, performance parameters tolbela&@d and the
procedures for calculation and presentation ofltestlihe indicators against which the project wiél monitored will
also be finalised. This will include as a minimumonitoring and verifying the energy generated ahtGE&missions
avoided directly due to the GEF project; assestiegoperational record of the projects, asses$iagetonomic and
financial performance of the project; identifyingyaproblems; compiling lessons learned, asseshingdcio-economic
benefits of the projects to the target beneficirand recommendations from lessons learned aniicatipn/strategy
for scaling up or replication. Where applicable af the key areas to be assessed will be alteenhtisiness models,
for example cluster approaches, co-digestion, ES@QBuild Own and Operate (BOO), and the lessoamid will
feed into the development of clear replication bess models for the use of organic waste for SMMESs also
anticipated that research and development lessdhbevshared with DST/CSIR and any lessons leargmdd also
feed back into policy development through the PMid ateering committee. The performance monitorindeu this
component will feed into the overall M&E componéntThe performance monitoring will focus only ore thilot
project and the findings will be part of the ovérabnitoring and evaluation of the project.

3.4 Development and dissemination of best practiceanual

A best practice manual will be developed basedheneixperiences of the demonstration projects afictaiie into
account the key issues relating to design, instatiaand importantly operation and maintenance.pé of this it will
include case studies for each of the projects. ddse studies should be designed in such a wayhbgptare easily
accessible by different stakeholder groups. The prestice manual will also be included on the SABlebsite. The
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dissemination programme will include disseminatitmough relevant industry associations especialpBI3,
conferences, Government, websites and will fornh plathe project management component.

Long-term sustainability of global environmentahbéts and institutional continuity through natidmawnership for
Project Component 3 — Technology demonstration

The guidelines and case studies developed, asopdénis component (and Component 1) will help agroeessing
industry owners to truly understand the optionsilalike to them and to make informed choices, tlesefncreasing
the replication potential of the project. The knedde products will continue to be available on B#A, DoE and
SABIA website beyond the project ensuring theirtoared availability.

Demonstrating the technical feasibility and comr@reiability of SMME based organic waste to eneqgyjects

provides national examples that can be replicatedsa the country. The pilots have been selected nomber of
criteria including their GHG emission reductiongldheir replicability as outlined earlier. The patial for replication

is enormous across South Africa. Not only will ttemonstration projects show what is possible ancetamples be
disseminated widely in the country, but the implatagon and operation of these projects will buifa the technical
capacity within the stakeholder groups to helghmiteplication of these projects. Given the comménaterest in these
projects, the different proponents will have areiest in keeping the projects running and henctaisughe global

environmental benefits beyond the life of the pcbje

The organisations for long-term national ownerdbipthe technology demonstration component willthe industry
owners, industry associations and state government.

Component 4: Scaling-up

Based on the experience of the technology demdimstrphase, a financing scheme will be establishatpred
towards effective replication and scale-up. Thisnponent will include the identification of a finang window
specific to biogas. The learning from demonstratiaits through detailed reports and performanceldaek will help
in improvement and tuning of project developmerd &nancing. Ultimate success of the project wdoddevident if
organic industrial wastes are not disposed of byintdustry and instead are made use of for energy.

The planned outputs and activities under Compodarded to be viewed as indicative in as much asebalts from
the demonstration phase will refine or possiblyngigantly alter the scope of activities requiredensure a sustained
scale-up phase. The activities will therefore hasited after the demonstration phase has yieldéfitent experience;
this evaluation is expected to coincide with the4teirm project review.

4.1 Investment strategy for | «  Development of investment strategy responding ttadal Biogas DoE
integrated biogas developed Strategy National consult
and disseminated
4.2 Technical Assistance » Recruitment of framework consultants PMU /
provided to realize atleast 4 | «  Criteria for selection Consultants
more investment projects (at | «  Selection of projects for assistance
least 6 MW) «  Provision of assistance (up to max 1.1mZAR (100,08D) per
project)
4.3 Portfolio of at least 25 » Recruitment of framework consultants PMU/DoE/DSBD
investment projects compiled «  Screening and Preparation of pre-feasibility stsidie Consultants/
and disseminated « Dissemination of studies to project developersfarahciers Fls
4.4 Technical support to « Review options available for dedicated biogas faiag window PMU/DoE/DEA/dti
design financial support. « Increase scope of MCEP and NCPC National
consultants/
Fls
4.5 National biogas investments  Support two investment forums at (or in conjunctidth) the National| PMU/ SABIA
forum organized regularly T Biogas Conference
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4.1 Development of investment strategy for integraid biogas

Under on-going work at the Department of Energyhveiipport from GIZ a National Biogas Strategy arafigh Plan
is being developed and is expected to be comphstéddarch 2016. There is evidence to suggest tihere is no clear
investment strategy associated with the Nationab8s Strategy then it is difficult to implement tteategy, as seen
with the biofuel policy framework. This GEF-UNID@ctivity therefore aims to support this by devetgpian
investment strategy which responds to the Nati®iagjas Strategy. The investment strategy will inetlpossible
sources of finance, or finance mechanisms, fodifferent elements of the strategy. The work Ww#l carried out by
the Department of Energy with liaison with othewgmment departments and support from a natiormredudtant.

4.2 Technical Assistance to realize at least 6 MW additional projects

Technical assistance and transaction advice withbde available to further support projects toajethe ground. A
group of experts will be recruited under a framdwnagreement. Interested project owners and degedopill be able
to apply to the project to receive technical aasise. Once some experience has been gained feodethonstration
projects in Component 3 more specific criteria $etection will be prepared and projects invitechpply. An upper
limit of support will be available per project. &lpplicant will specify what type of assistanaeythre in need of — for
example technical feasibility, bankable businesng| off-take agreements, feedstock agreementsteasse with
licensing, etc. As with Component 3 any feasipibtudies will be enhanced with the use of UNID@smputer
Model for Feasibility Analysis and Reporting (COMRA An expert with a framework agreement will thke
allocated to that project. It is expected thakeast another 6 MW (or equivalent in other formsenérgy) worth of
additional projects will be taken forward as a tesdis part of the sustainability strategy for thervention, it of
foreseen that SABIA will in the long-term providedependent technical review and assistance toqtribjat are in the
development phase.

During the PPG a number of projects were identif@deceive technical assistance. These will lweddo following
the procedure above once the project has staftied.projects identified are shown in the table Welo

Table 5: Investment projects to receive technicalssistance

Waste from local dairies Biogas will be scrubbed Demonstrates co-digestion of animal

plus Napier grass grown on| and compressed (bio- waste plus napier grass. Shows good
300 ha of redundant land. | CNG) and used in local use of redundant land with associated
taxi fleet. An alternative high job potential in cropping grass.

would be to sell to Daimlef
Chrysler who has
expressed interest but need
definite ‘cast-iron’
guarantees. Can be
combined with the Fort
Hare project selected as 4
demonstration project.

Inclusive in terms of gender, rural
communities and employment creatign.
Will also demonstrate viable
generation of CNG and its use in a tax
fleet. Considerable support from local
government. The model is replicable
throughout South Africa.

day
[N >

Up to 6t CNG a

Eastern Cape

Hamburg
53
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Manure for 10 years from | Propose hybrid biogas Demonstrates large scale co-digestion
Karan Beef feedlot plus plant with either peaking with high potential for job creation.
water & sludge Supply from power (2MW) or Demonstrates use of compressed gas
e o | Erwat for 2.7 ML/day compressed gas (9.2 m and has support from DEA’s Green
2 S litres p.a. diesel eqv.) with Fund.
8 5 digestate used on local S|~
s | 8§ farming land. 2| <
o Dairies and napier grass Biogas will be scrubbed - Increasing the scale of the first
> . . . . . .
E from 500 ha community held and compre§sed (bio- T Qemonstratloq project, improving
o land. CNG) with aim to sell to © likelihood to sign off-take agreement
s o car manufacturers. (2’) with Daimler / Chrysler, significant
8 S O increase in jobs. Support from local
o O hay governmentCooperatives may already
3 g — receive support from GEF-SGP with
E | 7 = the understanding that they will link up
g8 S| & | with this FSP at a later stage.
@ Feedstock will be food waste2 MW electricity and 2
2 in the Gauteng Province MW of biogas to offset
8 with a reliable source of LPG sold to AfriSAM
5 o | waste feedstock from
& S Interwaste and an offtake
B | S | agreement from AfriSAM, a 2| o
& 8 cement manufacturer % et
Feedstock would be diary | Gas would be used either
£ | waste for electricity wheeled to a =
o 2. processing site or for bio-| X<
< T © CNG for dairy vehicles S| ®
J05l =20 on | m

4.3 Portfolio of at least 25 investment projects seened, compiled and disseminated

Working with trainees at the training workshopstmBABIA and the industry associations at leasbRigias projects
will be identified to form part of a portfolio ofrpjects for investment. For preparing this portfpimore specific
criteria will be considered, learning from the esigace from implemented projects. In order to ma@en gender in
the biogas sector, the involvement of women andhyguthe project will be integrated, meaning t8MMEs led by
women or empowering women will be prioritized. Sopgwill be provided to the SMMEs to help them &vdlop pre-
feasibility studies using COMFAR which will allovhém to make informed decisions, to help them findjgut

developers suited to their needs and to start theeps of finding suitable finance. Support will pevided by
independent consultants (which hold a frameworleagient with UNIDO) and projects selected for suppolt be

those who express interest following the trainingrk8hops and that look promising. It will be offirat-come first-

served basis. The pre-feasibilities will be ciatatl to developers and financiers for their intere&s a result it is
hoped that further projects will be installed dgror shortly after the project schedule.

4.4 Support to identify financial support

At the PIF stage it had been intended that a daditavindow of the Green Fund would be designedbfogas
projects. On 10 October, the government confirrtteat the Green Fund would be extended to run footlzer
3years.As such, the conditions of the Green fulideviewed to increase uptake of biogas projdetaddition, during
the first year of operation, this project will fag@and investigate different avenues for fundindp wie aim to develop
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specific funding windows for biogaurrently there are a number of avenues for rabévenergy financing but all
technologies are considered and it is easier fanftiers to fund ‘simpler’ wind or solar project$.specific windows
were allocated for medium sized biogas projects wWould provide an incentive to finance these mtsjeThe follow-
on scheme of the Green Fund from DEA could haveogals window and this will be negotiated with DEAn
addition, work will be undertaken with Governmentred banks, DBSA, IDC and SEFA, on further servithesy
could provide to the biogas industry. Other speadptions to review will be the Green Credit Liaed Green Climate
Fund from AfD and KFW, respectively and also torm@agh other potential funders in this space sudhadlorwegian
and Danish Governments.

In parallel, other project development support Wil identified such as widening the scope ofdtiss MCEP and
NCPC to include biogas and support for feasibgiiydies.

4.5 Support for national biogas investment forum

Following the success of the two National Biogasif€éences in 2013 and 2015, SABIA are planningaatioue to

organize regular national biogas conferences. thesefore proposed that GEF-UNIDO support an itmest forum

within the, or in conjunction with, the conferenegher than support a separate event. Funds hesre dlocated for
support of this activity at the two conferencesne@f the domains where UNIDO intends to suppoth@&Forum, is
on gender representativeness. In particular, tbgegr will support gender sensitive initiative tosere that women
participate in meeting and panels of the forum.sTwill be planned and coordinate with the financgrgup of the
National Biogas Platform. Following that, it ispected that the investment forum will be acceptatifarm part of the
regular National Biogas Conference format. Thefemmces will be fee paying and will form part betrevenue
streams required to keep SABIA sustainable.

Component 5. Monitoring and Evaluation - please see section C.

A.5.2 Value added through incremental reasoning

Sector analysis, review of existing barriers, mmegi with various stakeholder groups and discussvaitis other
agencies regarding organic waste to energy for-pgroessing - all carried out during the projeapgaration phase -
have shown the strong relevance of the GEF-UNID@jept, its additionality, incremental reasoningstceffectiveness
and complementarity to ongoing and planned natipnagrammes to promote and support increased argaaste
energy use in South Africa.

GEF funding is being requested to provide the imenetal policy, technical and financial inputs reqdito support and
effectively leverage national efforts in facilitadi the increased uptake of biogas by SMME agrogmsiag industries,
using their organic waste. The funds will helphe introduction of innovation, will stimulate thesation of a SMME
industrial biogas market and support GHG emissiductions. GEF financing will provide the necesseayalytic
support to create and sustain a market environo@rducive to investments in biogas. SpecificallfEFGwill be used
to demonstrate the technical and commercial vighif selected and high replicability innovativeopas projects by
SMMEs. The demonstration effect will be significant helping to remove barriers currently preventiByIME
industries from implementing projects. GEF finamginill provide technical assistance to develop técdl guidelines
will support further replication projects and whlelp establish financing windows for industrial ¢@s. Further, GEF
financing will provide technical assistance fortidional strengthening, capacity building and esveess raising to
create a supportive institutional framework. FipalGEF support will contribute to project managetnand co-
ordination. In so doing the project will multiplpe impact and global environmental returns of resesiallocated to
biogas by the Government as well as by other iateynal initiatives and programmes.

A.5.2.1 Business-as-usual scenario / baseline
Agro-processing industries rely on electricity amdfossil fuels to meet their energy requirementse rising cost of
electricity and the high cost of fossil fuels ame fluctuating and volatile oil market create anffigant burden on
industry and frequent power outages do limit praéidnc The reliance on fossil fuels for heat andl dzesed electricity
results in relatively high greenhouse gas emissidfthough there is experience with biogas, it redominately
limited to waste water and large scale industrieatdhe small scale/community level. There araifcant limitations
in terms of the capacity of the stakeholders tdifate a SMME biogas market. Agro-processing irtdas are unaware
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of the opportunities and many finance institutialts not have experience of industrial biogas andetbee do not
understand the risks and opportunities, particyfim SMMES, and therefore are not lending to pt&dmprojects. The
Government is well aware of its resource and céipabonstraints and for this reason is seekingrimational support
from both multilateral and bilateral donors.

In the absence of the proposed GEF-UNIDO projeetabro-processing biogas market will develop buy wtowly

and concentrating on the large scale industrieB litte inroads into SMMEs, despite the huge potdrand benefits
available. The level of investment from SMMEs widmain low and further diesel and oil fuelled blevill be

installed with their associated GHG emissions aadtey will continue not to be optimally managed. sWawill be

dumped illegally with associated environmental iotpaand limited landfills will fill up. Many induses will continue
to be wholly reliant on fossil fuels and impacteg dhanges in world oil prices. They will be tiedrising Eskom
electricity prices and frequent outages in the tstmmedium term. The vast majority of potentiekeholders will
continue to suffer from lack of information, undarsding and technical capacity of the biogas opmities. There will
be few demonstration projects showing what is tedily feasible and financially viable at SMMEs. tbut support
limited resources will be directed at raising stald, improving connection policy and devising gliites for use of
digestate since there is a lack of resources tbleritsto happen.

In conclusion, in the short-term, the baseline adenvould not be able to address the barrierb¢aiptake by SMMEs
of organic waste to energy biogas projects andetber there will be little change in the investméntiogas. The
underlying critical problems of the lack of awarss@f opportunity, lack of adequate institutionapacity and good
technical expertise and skills on the market waaldain unresolved. The SMME potential for organaste to energy
would not be realised; further coal-fired electsiogeneration and fossil fuelled heat generatiomldde built with
consequent GHG emissions that could otherwise loédest and waste would continue to result in envirental
problems.

A.5.2.2 GEF Project Alternative scenario
At the regulatory level the project would provide the additional technieelsistance needed to strengthen the
regulations to provide the assurances requirecetmfftake agreements for electricity and for tlse of the digestate
which will facilitate investment in small to mediulmogas projects. GEF financing is sought to supha review and
development of the regulatory framework for acdesthe grid and wheeling for biogas projects ad aglto assist in
developing guidelines on the use of digestate fastitizer, to help streamline the licensing reguaiments and finally to
help in the development of quality standards fogbk projects.

At the biogas project implementation levelthe project would provide project-specific techhiesgsistance and
financing support through Project Component 3 anby4facilitating the implementation of five seledtéighly
replicable biogas demonstration projects in SMMEsta. GEF financing is sought to provide assisaht
approximately 5 pilot biogas projects in differagro-processing sectors leading to the installadfoan estimated 3-4
MW (or equivalent) of projects. The GEF financingl facilitate these projects to get off the grouemad will introduce
international best practice by leveraging co-firmmand where necessary providing technical assistaffithout the
GEF support these projects would not go aheadadtition, GEF financing is sought to provide techhiassistance
and/or transaction advice to a further 5-6 projéctiacilitate their investment and installatiorthium the timeframe of
the project. This will result in a further 6MW (equivalent) in installed capacity. The realisatafnthese projects
would generate South African case studies and dstrate success stories which will then be dissetmihtorough the
other project activities. This is expected to fine interest in organic waste to energy projectsraduce the associated
perceived investment risk.

At the institutional level, through an extensive technical assistance, knowledg capacity building programrtiee
GEF financing will add the technical assistancededeto strengthen local expertise, knowledge ammhaty in
developing, implementing and maintaining effectsreall to medium biogas projects. GEF financing Wwé#l used to
develop knowledge products, training courses andetelop new standards which would not be possifitleout the
funding. All training will actively promote the étusion of women with the project targeting 30% é&enparticipation.

At the market level the project would target all players. For agro-pssing managers and engineers, the project will
provide the knowledge to fully understand the eooicoand environmental benefits of biogas projeeisd the
technical capacity and tools to take such projémtward. Increased awareness across the sectoiogad project
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potential and benefits delivered by the project dlost demand for biogas projects from SMMEs gatiray the pull
for market creation. Providing assurances to firmscand demonstrating success will encourage durfimancing
institutions to lend. Creation of the basis of argming sustainable training programme will endthle market to
continue to develop and create technicians ancheags able to service the future growing market.

Considering the proposed structure of the GEF-UNIGject, its implementation will provide criticabntributions
for the creation of a market environment that akilitate greater investment by South African SM3i& organic
waste to energy biogas projects.

A.5.3 Global environmental benefits (GEBS)

The investments, as part of the technology dematiatr (five projects), are initially estimated tesult in at least
341,000 tCQeq (direct GEBs) emission reduction over a 15 yd#acycle duration of the systems. The additional
replication projects under Component 4 (scaling wp)jch will receive technical assistance are likedyresult in
emission reductions of 683,000 t&Q equating to a total of 1 million tG€x.

After the completion of this project, investmente axpected to be increased due to the long temcoomes of the
project activities; work undertaken under the ragpdy Component will strengthen the policy and itogbnal
framework to enhance penetration and scaling ufhefuse agro-processing waste for energy by SMMtsreness
raising and capacity building activities will caibtte to significant indirect C{Oemissions reduction.

Considering the agro-processing industry and usinguts from the study being carried out by AR@oaservative
estimate for a replication factor of 3-5 can beduge the demonstration projects, which will resaltieployment of a
further biogas projects with the cumulative amoahtemission reductions achieved at 4,000,000.8gCover the
project and post-project duration. Using the GEf~down methodology, indirect emission reductiortsiattable to
the project are estimated at 1,800,000 £ The range of indirect G@mission reductions is therefore 1,800,000 to
4,000,000 tCGeq.

More information on how the emissions reductionsengstimated is provided in Annex G.

A.5.4 Innovativeness, sustainability and potentidior scale-up

Innovation has been incorporated in all componehtie project but particularly in the demonstratjrojects. New
concepts will be demonstrated in South Africa fog first time. These include the use of heatedsiags to improve
performance, the scrubbing and compression of bidga use as bio-CNG in vehicles (and the convarsibthe
vehicles), the use of the digestate for fertiliaera key integrated part of the project and thenection to the grid of
sub 1MW plants. Each of these will show what isgpale and have the potential to improve the corarakviability
of the projects and so help in scale up.

In addition new regulations and recommendationslveélintroduced for small scale grid connection &rdhe use of
digestate which will be new to South Africa andl\wglp in increasing uptake of biogas.

The design of each project activity and selectiboounterparts is premised on ensuring long-terstasnability of the
change that this GEF project will catalyse. Fundatally, there needs to be national ownership oinédirventions and
their mainstreaming into the operations of thearati entities to ensure that institutions will lesponsible for taking
actions forward beyond the project implementatiamiqul. Biogas training will be incorporated intordgoula of
SARETEC, UNIVEN and UFH and technical colleges. eTrainings will include train-the-trainers sessia@nsuring
that staff from these universities and technicdleges will be in a position to mainstream biogesning in their
institutions and be in a position to provide simii@ining to more people. Training, either ast mdrthe mainstream
courses or targeted short-term training coursds camtinue to be offered beyond the project impbeation by these
institutions on a full cost-recovery basis.

Long term ownership and sustainability is also eeduhrough working closely with national instituis such as the
Southern African Gas Association (SAGA), South édn Bureau of Standards (SABS), SABIA, ARC, DEAH»nd
National Electricity Regulator South Africa (NERSAN the development of the quality standards, dinég for
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digestate and grid connection regulations, respalgti After completion of these project activitigbe respective
organizations will be responsible for the monitgriof the results of the project interventions assipart of their
mandate. In addition the knowledge products woihtthue to be available on the DEA, DoE and SABIlAabsites
beyond the project implementation ensuring theitticoed availability.

The demonstration sub-projects are real investnpeojects where the owners would provide equity aedure
debts/loans from the Green Fund, IDC and other ©aAk such, the owners i.e. the industries, willeha vested
interest that the sub-projects operate successhllyhem to recover their investments and als@yeghe loans. As
such, given the commercial interest in sustainimg dperations of the projects, the different preps will have an
interest in keeping the projects running and hesusgain the global environmental benefits beyordattoject lifetime.
Furthermore, the providers of debt investmentshesé projects, The Green Fund, IDC an others wilide
continuous monitoring for the projects and provigport where required. On the technical side, 2A®III now
operate as a proper association and will providertieal support to more biogas projects upon reques

The strategy for scale-up and replication in oeators has been described under each of the pcgjeponents. The
focus of the activities presented is to developacdjes, particularly within SABIA, Government Depaents, State
Owned Entities, Research and Academic Institutiemsl banks and other Fls, to support the scalingfubpiogas
investment projects. This is particularly so sitkese organisations they have a mandate relat@avéstments in
biogas projects in SMMESs. Financing partners ix@e@ Fund, IDC and DBSA will extend their inteniens in biogas
markets once they see the biogas sub-projectschgital feasible and commercially viable investrsefoE and
NERSA will review and implement tailored regulatoto further promote biogas investment projectsiniing and
academic institutes will mainstream biogas intarttemching activities and training future biogagi@eers, technicians
whose skills are critical for the operation of kasgprojects. SABIA will engage with their membeaygdise awareness
and ensure that they appreciate the benefits @fasi@nd also provide technical know-how to biogagepts in the
country. The outputs to be generated by the GEFDUNProject will contribute to create an enablingisnment that
supports a national market for SMME based orgamist&/to energy projects. All planned outputs aresistent with-
and instrumental to achievements of the objecidfeouth Africa’s key energy policies and legigati

Therefore, the combined efforts of the four techhproject components are designed in such a wapgare the scale-
up of biogas systems and related environmentalfitebeyond the project lifetime.

Capacity Building and Technology Support Systemm{@ment 1} The interest group that best represents theabiog
industry is the Southern African Biogas Industryséaation (SABIA) which was formed in 2013 througbluntarism

of individuals involved in the subject matter. Whit has the best intentions for the biogas ingustiacks adequate
capacity to address the plethora of the barriedsciallenges faced by the industry. The contributd biogas to the
national energy mix is currently negligible andttkampounds the challenges of mobilising resoutoesrds the
sector. By empowering SABIA to deliver on pertingaguirements of the industry players such as dewveént of
knowledge products into training material, improesmof the relevant skills sets available to suppi@ industry, and
removal of doubt on the feasibility and commeregiability of biogas as an energy option, more b&geojects will be
successfully developed and implemented.

The creation of a group of biogas experts skilled dully equipped in the development and implemigora of
integrated biogas projects is expected to play st ingportant role in generating and implementing peojects during
and after the completion of the GEF project implatagon. During the GEF project implementationigeémot only
will stakeholders be trained directly but trainevdl be trained to ensure that the training congéisubeyond the
timeframe of the project. Training will continue be offered beyond the project as a result ofemsed demand,
kicking-off the development of provider start-upglahe growth of a national biogas market.

Biogas Market Development and Regulatory Framew@&mponent 2} While there is no doubt of the
existence of a market for biogas based energye ther currently perceived insurmountable barrieradcessing the
market. The project will complete the developmdrivm biogas quality standards that will form tleeihdation for the
professional practice of biogas production and hagdThe two standards will cover small (<500MJénr139kW) as
well as larger (>500MJ) biogas units thereby altgyvifor an entry and growth path with requisite tatpry
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framework. Currently the value of digestate/effiusnnot included in the assessment of value obbdénfrom the AD
process. With the characterisation of the digeitibeent for possibility of use as organic fedédr and the
determination of its equivalency to the traditiofdPK inorganic fertiliser application rates, thaidrvalue of
digestate/effluent will finally be integrated inloe assessment of the AD process. The new findingenfluence the
regulations around disposal of digestate/efflueitl wpecific reference to waste classification asegal or hazardous
waste. Regulations will also be revised relatingdanecting to the grid for small scaler biogaggmiband the biogas
licensing procedure will be streamlined. The alality of clearer support and transparency forgh® project
development, use of digestate and connecting tautidewill provide assurances to project developard financiers
and therefore provide conducive market conditimrspirogressive and sustained scaling-up of intedgraiogas, and
consequent global environmental benefits. The sugpmm the Government of South Africa for thesevides strong
foundations for institutional continuity, sustaifiap and further development of the GEF UNIDO poj outputs as
well as achievement of expected project’'s outcomes.

Technology Demonstration (Component Bgmonstrating the technical feasibility and conurar viability of
integrated biogas projects provides national examphat can be replicated across the country. pilbes have been
selected on a number of criteria including their@eimission reductions and their replicability. Thain constraint to
investment in the waste to energy technologielsadack of demonstrated technical feasibility aothmercial viability
of projects that are actually in operation withire tSouth African context. Theoretically there areesal feasible and
possibly commercially viable projects, but therafsar of taking the first stepyndrome that is stagnating the industry.
The five demonstration projects will address ad tincertainties of prospective investors and al@%-grant from the
UNIDO-GEF Project encourages the projects to bdeampnted. Not only will the demonstration projesti®ew what is
possible and the examples be disseminated widdheicountry, but the implementation and operatibtihese projects
will build up the technical capacity within the prot developer institutions to help in the replicatof these projects.
The projects will give confidence to all partiesaived in biogas projects, i.e., from developernewto financer. In
addition, some of the myths on which irrationalulegions are founded will be disproved and the l&gns amended
and licensing harmonised. The actual financialgrerince of the various project business modelsalsth be tested
using real performance data over the four-yearogdeof the Project. The five case studies will opgportunities for
future investors in the improved designs from lesdearned during the implementation of the project

Scaling up (Component) 4 The UNIDO-GEF Project has deliberately triedetaminate the possibility of failing to
translate the lessons learned during the Projéatimmplementation by including the scaling up phd@esides at least
four additional projects to be fully developed dwgrithe Project to yield at least an additional 6Mduivalent, there
will be another 25 projects screened at pre-felitgilsitage and introduced to financiers for furtlidevelopment and
finance. Importantly financing facilities will beléntified which will ensure that finance is aval&kor further future

biogas projects. The investment strategy willlfete the further replication through both theritiication of projects

around the county and of potential finance. Thetinaation of the Green Fund is a major boost tosteling up. As

part of the project preparatory phase, the prapantified several equity funds that could be bkshavith the Green
Fund to fund biogas projects. However, the renesvablergy sector in South Africa is fast changihgrefore, once
this project is operational, efforts will be madeassess equity funds that would be existing tmehtlaen link them to
the Green Fund so as to support a broader scghimg investments in biogas projects by SMMEs.

A.6 Risks including climate change, potential sociaand environmental risks that might prevent the poject
objectives from being achieved and measures that doess these risks:

The results of risk assessment carried out duliadPPG identified the following major project risksd risk mitigation
measures:

Risk Description of risk Risk | Mitigation measures
Factors Level
Pditical Lack of government The project objectives and activities are in linghvnational policies and
risk commitment to support L objectives. DEA and DoE have taken steps to prertiw valorization of waste
the project The project will actively involve representativesrh DEA, DAFF, DoE andhe
dti to ensure their full support throughout the progead beyond.
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Risk Description of risk Risk | Mitigation measures
Factors Level
Implement| Lack of interest from M Development of detailed activity plans in close pa@tion with in-country
ation risk | SMMEs to take up WtE project partners, stakeholders and developers.
projects A thorough stakeholder consultation process comalidtiring the project
preparation phase identified industries willingrieest in WtE
Lack of interest from L Technology developers expressed their interestarptoject during the PPG an
project developers / assisted in the identification of potential demeettsdbn projects. Throughout the
technology providers project, there will be regular and continued conteith project developers whic
should lead to their continued interest and pauditon.
Unsuccessful L Suitable sites have been selected through canefilysis of target sectors and
demonstration at selected plants to ensure success of demonstration pradjedtsling:
sites due to, inter alia: - Selection of proven technologies
Lack of capacity to - Assessment of waste streams
operate and maintain - Clear financial commitment from the developers
biogas - Training to the operation personnel in the indust
SMMEs go bankrupt
Fluctuation in waste
availability and prices
Lack of managementand L Strengthening and expansion of management and icatiah capability through
coordination capacity activities undertaken in Component 1. PMU at tla¢idhal level set up and
monitored under a defined M&E plan
Clear indicators for tracking outcomes and outpuith a focus on
implementation milestones (targets), baseline \wral project results and
impacts
Technical | WtE technologies do not L There is limited technical risk since technologies widely used in many other
risks succeed; the technology countries. Detailed assessment of suitable siteteftinologies will be carried
may not perform as out and training of operating personal will be pded, including from
described mainly due a technology importers, when necessary.
lack of skills to operate
the technologies.
Project Lack of collaboration by| L A task team has been established between the ke&yrgoent departments.
Sustainabi | key agencies These same members will be members of the Ste€ongmittee which will
lity oversee project implementation. Members inclugeesentatives of DEA, DoE|
the dti, DST, EDD, DSBD and DAFF.
Failure to achieve L By making market players fully aware of the econoputential of biogas
project outcomes and technologies and by equipping them with the capaid tools to realize and
objectives after reap the benefits of such potential, the projetisab generate a self-reinforcin
successful delivery of market. In addition, the financial mechanisms thiditbe put in place will create
outputs. a positive context that is expected to ensure tfaénanent of the project
outcomes and their sustainability.
Lack of technical L Strengthening and expansion of technical capaliilityugh training built into
capacity existing training institutes in Component 1. Tragactivities will be closely
monitored and supported under the M&E plan. Clasdkaboration with experts
and specialized institutions for training and suppéll be established and
coordinated.
Failure to scale-up the To ensure that financial services providers witetaip biogas investments after
project activities L this project, the project will seek their activegagement in the demonstration
projects so as to build their confidence and elatérany uncertainties that
financiers currently have. The project will promtitkkages between existing
public financing initiatives like the Green Funddasommercial financiers to
promote risk sharing and evidence on which futoxestment decisions can be
made.
Financial | Industries’ lack of L Stringent selection of borrowers through assessanahtdue diligence of each
Risks resources to repay loang borrower’s historic and future financial managemeagacity.
Lack of co-finance L Demonstration projects only selected on evidenamefnance for the project
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Risk Description of risk Risk | Mitigation measures
Factors Level
Lack of interest among M Banking sector was closely involved during the R#@se and has shown thei
banks and other Fls for support of the project and technologies. Lettérsommitment to invest have
large scale uptake. been provided by three banks.
Dissemination of the results will be organizeddise awareness among bankir
sector and other financial institutions.
Market Low international oiland L The principal focus of the project is “integrataddas systems” where the focu
risks gas prices could make and justification of investing in biogas systemads only based on the economi
investments in biogas benefits of offsetting the cost and unreliabilifygoip based power, but equally
project unattractive consider the additional benefits that include redudisposal costs and
environmental damage caused by the waste, théamedtlocal and green jobs
through the use of the digestate as fertilizeaddition, the use of this digestate
as fertilizer has additional environmental benediést offsets the energy used t
produce the chemical fertilizers. By systematicaligmoting this integrated
approach, the project reduces the risk of investsni@rbiogas being viewed onl
from the energy perspective that could be affebiebbw oil and gas prices.
In addition, South African electricity is mainly $&d on domestic coal fired
generation and that, along with current shortagesns any offset electricity is
not going to reduce the price electricity in therstand medium term. In fact
recent trends (despite low fossils fuel pricesierinational markets) shows
increasing electricity tariffs by ESKOM as the ityilmoves towards charging
cost-reflective tariffs. This trend is foreseerctmtinue in foreseeable future.
Local heat generation is also coal dominated. dfoee, although there is a hig
risk that international oil and gas prices will @mlow, it is unlikely to have a
significant impact on the economics of South Affidagas projects in the short
to medium scale.
Environm | Failure to mitigate M Carry out Environmental Impact Assessments (whppdiGable) as part of
ental and | environmental risks such preparation of the technology interventions, inghgdsanitary management of
social risk | as the disposal of waste| organic and liquid waste, ways to address potentiaur problems caused by
water from biogas the biochemical process to covert waste to enetgy Integrated solutions will
systems into water be proposed to ensure that the liquid waste fraagds systems is used for
bodies. Gas leakage in agricultural purposes as a fertilizer. Risks assed with biogas leakage will be
biogas systems. Misuse addressed right through from the project desigtstoperation and maintenanc
of fertilizer due to lack The project will promote systems that operatexadiflow rates to reduce the
of information. Failure tq risk of biogas leakages and provide operation aatht@nance manuals that
ensure social safeguards encourage frequent gas leakage spot checks. Iti@ddhe projects will focus
on biogas systems that have on-site facilities ¢asare the quality of the
fertilizers produced from the digestate to inforeexs appropriately and
minimize high content of heavy metals, pathogensbatics, high content of
nitrogen, etc. Annual environment and social saéeds M&E reports will be
provided for each project, which will be followed with necessary actions and
interventions.
Climate The technology or L Changing patterns in temperature and rainfall nfgcathe availability and
change renewable resource is quality of the waste feedstock. In turn this cbmhpact the biodigestion and
risk affected by climate energy production. The majority of projects wifle livestock waste feedstock|
change, for example with minimum water requirements and some will usdustry waste which will
water availability could be impacted less. In addition many of the projaatsto apply co-digestion
result in variations in meaning the risk is deemed low. The project witis on well-established
waste sources and industries that have the resources to mitigatetapes of feedstock due to
quality. climate variability. The biogas technology itsafliitle impacted by climate
change.
Social and | Risk of resistance L This Project will pursue thorough and gender oesive communication and wi
Gender against, or lack of ensure stakeholders’ involvement at all levelshwjpecial attention to involving
Risk interest in, the project women and men, as well as, CSOs and NGOs prom@titg\V, and a gender

activities from

expert. This shall mitigate social and gender eglaisks, promote gender
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Risk Description of risk Risk | Mitigation measures

Factors Level
stakeholders, especially equality, and maximize the potential contributidribe project to improving
with regard to the active gender equality in the energy field.
promotion of gender
equality.

Low participation rates
of suitable female
candidates due to lack gf
interest, inadequate
project activity or
missing qualified female
population within
engineering sector.

A.7. Coordination with other relevant GEF financedinitiatives

The GEF Project will seek to realize mutual impactable synergies and avoid duplication. Theretdk#DO has
already, and will continue to coordinate its effomith initiatives undertaken by a range of nongowmental
initiatives, including sector-specific organizatonFls and other GEF projects. The following GEBjguts are
considered below for direct coordination:

The “Equity Fund for the Small Projects Independent Powe Producer Procurement Programmeée (GEF ID
9085), which is currently under development, wilbyaide funding for 20 small scale (1-5MW) renewalkeleergy
projects. In their initial design it is intenddtht two of these projects will be biogas. Therk @ direct coordination
with this project, in particular in helping to idég potential projects under Component 4 wherdpglne of projects is
proposed. Further co-ordination is likely througinsultation with DBSA to gain insights when deyahy the biogas
investment strategy under Component 4.

The GEF Project will also seek to integrate aspettee GEF/UNIDO Industrial Energy Efficiency Improvement

in South Africa through Mainstreaming the Introduction of Energy Management Systems (EnMS) and Energy
Systems Optimizatiori (GEF ID: 5379) project which aims to accelerated eexpand the introduction of EnMS,
Industrial Energy Systems Optimization (ESO), anel Energy Management Standard 1ISO 50001 withinSitweth
African industry. As EnMS and the SANS/ISO50004nstard require continual improvement, ultimatelyegprises
must consider the application of renewable eneofytions with this being explicitly stated in theasdard. Therefore,
it is possible that, since the project also focusesagro-processing as one of its sectors, thexeopportunities to
develop joint industry-biogas pilot installatiotsdugh the GEF projects demonstration activitiedeurComponent 4.

The GEF Project will further seek to exchange rate\aspects of capacity building and project dgvakent, with the
existing GEF/UNIDO CleanTech Programme for SMEs in South Africa GEF ID : 5515 (CTSA) (as well as any
additional follow up phases of this project thatssequently funded by the GEF). Specifically, ohhe main focus
areas of the CTSA is to enhance the entrepreneskilhlbase in the SME sector regarding low-carlb@chnologies
through professional mentoring. Where possible, ititier-project cooperation will aim to build tHells base of female
participants as well as to provide female role nimdad mentors.

In addition the GEF funded project oRénewable Energy Market Transformation’ (REMT)(GEF ID 1894) built
significant capacity in terms of supporting projatntification and development i.e. feasibilitydies through a pool
of specialist. This pool will also be approachedéopart of the framework of consultants for wartkdomponents 3
and 4. In addition, the capacity development camepb of this project will build on the activitie§ the REMT project.

Under Component 4, it is foreseen that the expeei@f funding some of the projects under the REMIThe useful in

supporting investment projects under this project.
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At a regional level and through the SACREEE coatiom mechanism, it is envisaged that this projgitt be
coordinated with GEF Project ID 5628romoting the production and utilization of bio-methane from agro-waste
in South-Eastern Botswan4, especially on standards and capacity building.

Within UNIDO, the project will closely link with mmgrammes and projects on agri-business developnmeistment
and trade promotion, and youth employment depatsrterbuild on their already ongoing activitiesJauth Africa. In
particular the project will complement UNIDO’sPfomoting market-based deployment of clean energy
technologies and services in municipality waterwork in South Africa’ which aims to catalyze market-based
approaches to reducing GHG emissions in municidkrworks in developing countries and emerging eooes of
Sub-Sahara Africa. In particular this projectdsking at increased energy efficiency and renewab&rgy production
in municipal waterworks for three selected munitiss in South Africa (small and medium cities kvitbout 100,000
inhabitants). The project will combine carefullglected demonstration projects with capacity boddiknowledge
management and policy recommendations, that semthier, will support market-based scaling up amdication of
the use of renewable energy and energy efficiehin@logies and services in municipal waterworkSanith Africa and
ultimately the SADC region as a whole. There wél dbmplementarity in the development of knowledgmagement
in particular but the demonstration projects frdva two projects will be in different sectors; wastater treatment and
biogas and agro-processing.

In addition to GEF financed initiatives it is impant to note that GIZ has a renewable energy pnogr@ in South
Africa which includes support for biogas. DuringetPPG the project development team worked with @@I2nsure
that there is no duplication and that synergiesdeseloped from the joint effort. Annex T4 prowdan overview of
the GIZ activities and how this project interactdailds upon it.

B. ADDITIONAL INFORMATION NOT ADDRESSED AT PIF STAG E:
B.1 Describe how the stakeholders will be engaged project implementation

To achieve the objectives of this project a largenber of stakeholders from Government, Industrysdaech

institutions and Financial Institutions need todmgaged in the project. Primary target benefictagkthe project are
energy and environmental policy-making and impletingninstitutions, primarily DEA and DoE, industrianit owners

(end beneficiaries), designers, installers, trgnimstitutions, energy professionals, service giters and the financial
sector. Importantly, to create a biogas market, rtagonal industrial associations will be stakeleoddin helping

industries opt to invest in projects during andtgosject. The outcomes of the planned projecwiies and potential
recommendations for bridging the gaps have beausted with all the potential stakeholders durirgRPG stage. A
list and summary of their intended roles is prodidethe following table.

Table 6: Stakeholder engagement in project

Stakeholder Role in Project

Department for DEA as the executing partner for the project isrtteen Government counterpart for UNIDO and will
Environmental Affairs help staff the PMU. DEA will chair the Project 8tasng Committee (PSC). Specifically on project
(DEA) activities. DEA will be involved in the streamlimgrof licensing of biogas projects, in the

development of guidelines for the use of digesaaig will have a role in oversight of the
demonstration projects.

Department of Energy DoE will sit on the PSC and will work with consuita on reviewing and developing a regulatory
(DoE) framework for sale and wheeling of electricity fznall scale projects. DoE will also be involved in
the investment strategy to be developed in Compgohend in the development of biogas standarfs.
Under DoE, SANEDI (South African National Energyv@®pment Institute) is responsible for
many projects promoting renewable energy and engffiggiency. SANEDI will be involved in the
project through the technician and household bibigasing.

—

Department of Trade and | Thedti, with its mandate to promote industrial developmartreased investment and employmen
Industry (he dti) creation, is a key stakeholder. Tdte will sit on the PSC and partake in the identificatof projects
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for the scale-up phase.

The National Cleaner Production Centre (NCPC) mtdub by Council of Science and Industrial
Research (CSIR) on behalfthie dti. The Manufacturing Competiveness Enhancementrnage
(MCEP) is also undehe dti. Staff from both these programmes will have tleajpacity built
through training interventions to enable them teeas biogas projects for feasibility and to broaden
their current knowledge base. SABS, the Nationah&ards Body of South Africa, is the lead agency
concerning standardization, certification and duaivas established by the dit. The project will
consult with SABS regarding initiating/providingputs in the process of formulation appropriate
SABS biogas standards

Department for Small
Business Development
(DBSD)

DBSD has the responsibility for SMMEs and thereiisra key stakeholder within the project.
DBSD will sit on the PSC and will be involved iretdemonstration projects and in particular in the
scaling up, helping to identify participants in t@ue chain — in line with one of its key objeetv-
to facilitate a process where SMMEs and co-opezatparticipate in the private sector value chains
through enterprise and supplier development progresn The department will utilize available
policy instruments such as the Broad-Based Bladnb&mic Empowerment policy and its revised
Codes of Good Practice to facilitate the developménew enterprises and procuring of goods and
services from SMMEs and co-operatives. The depanttaiens to build the capacity and capability jof
SMMESs and co-operatives to run competitive, highlyovative and successful enterprises. This will
be realized through capacity building, training amzlibation in partnership with other relevant
stakeholders

Economic Development
Department (EDD)

EDD helps to coordinate government departmentscpiatly linking the Project to existing

government programmes. EDD will act as a ‘troultleeder’ for blocks to demonstration project
development. EDD is also responsible for IDC whelikely to be the major financer of scaling up
projects.

Department of Science an
Technology (DST)

0 DST is responsible for research and developmeatigir the CSIR and National Research

Foundation (NRF) both of which will be involvedtime Project in specific capacities. DST currently
supports the Fort Hare biogas project which isafitbe selected demonstration projects.

DAFF

As well as sitting on the PSC, DAFF will be invotva the development of guidelines and
regulations on the use of digestate as fertiliZgdre Agricultural Research Council (ARC) under
DAFF will be very involved in the project in pantilar in the characterization of agro-processing
waste streams and in the characterization of thestiite. ARC has been involved during the PPG
providing advice and in assessing the potentiabfogas projects from organic waste in South
Africa.

SABIA

SABIA is the most relevant biogas industry représtive that will be capacitated to further suppo
the growth of the biogas industry through developinaé biogas industry standards, introducing
these standards and guidelines to members/staleba@dd acting as an extension agent for biogas
operators. SABIA will have a key role in the deymitent of knowledge products and their
dissemination.

—

Universities and Technical
Colleges

Four universities will be directly involved in tipeoject (CPUT, UNIVEN, UFH and UFS) in terms
of provision of training and developing the databaswaste characterization. Further universities
and technical colleges will be involved as satdliof CPUT’s courses and UNIVEN’s courses.

Industrial associations

These associations (SAPPO, SAPA, RMAA, etc.) hagenbrers from local agro-processing
industries and would be included as project stakisns for awareness workshops as well as for
identification of sites interested in installatiohbiogas. All those associations consulted dutireg
PPG expressed interest to be involved and to shimenation with their members.

Financial institutions

Financial institutions wile key in investing in the demonstration projecitd scale-up projects. In
particular IDC, ABSA, Nedbank, SEFA and DBSA haxpressed their interest to enter this sectar.
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Target agro-processing
industry

During the PPG Phase, 5 pre-feasibility reportsevggepared. Project developers and industry
owners will be an integral part of the projectlas key beneficiaries and have already formally
expressed their wish to cooperate in this areadtiition to hosting demonstration projects andesc
up projects they will be involved in stakeholdensaoltation, in training and awareness activities.

Ethnic groups and
organizations/ association
promoting ethnic people’s
rights

Through training project activities and the demoat&tn projects the project will engage with

5 numerous local stakeholders some, which may inohithigic groups or organizations/ associationg
promoting ethnic rights. The GEF project will sébk full and effective participation of ethnic
groups in all relevant project activities and vl guided by the Government of South Africa’s
policies relating to ethnic groups engagement.

Glz

GIZ implements the South African — German EgdPgogramme (SAGEN) which includes energyi
efficiency and renewable energy. Under the Renanabergy component there is a specific supf
programme for biogas projects. This includes #@s relating to the following outcomes: Biogas
resource assessment; Improving the national framewanditions for biogas; and Enhancing projé
development for biogas investment project. The PMUliaise with GIZ throughout the project to
ensure there is no duplication of effort and thiem@aximum impact.

ort

pCt

Organizations/ association
promoting gender equality
and advocating women'’s
empowerment

issues and advocating women’s empowerment, suclhoasen’s associations, will be invited
participate in stakeholder consultations, as weHlaring the implementation phase of the project.

the project’s impact on and appropriation by thealocommunities can be assessed throug
project implementation.

Equal participation of women will be encouragedeaperts, conveners and consultants for train
and capacity building activities, as well as in exgpanels. Project stakeholders will be encourd
to nominate female employees to participate imptiogect.

Efforts will also be made to include gender fooaings from relevant ministries and other
stakeholders where possible.

SRelevant Civil Society Organizations (CSOs) and NGi@cluding those focusing on gender equality

(0]

Regular consultations with both female and malkedtalders and local beneficiaries will ensure that

hout

ing
ged

GEF5 CEO Endorsement Template-February 2013.doc

46



Project Management and Implementation Set-up
Figure 4 shows a diagram of the planned projectdmpntation and execution arrangement

GEF

Committee
DEA

UNIDO UNIDO

— [ DoE; Dti
DST
National anc 1 DSBD
International Project Management Unit fe——> EDD

Experts DAFF
SABIA

I Project Steering

Figure 4: Diagram of planned project implementastnicture

» UNIDO: as the GEF Implementing Agency holds the ultimasponsibility for the implementation of the prdjec
the delivery of the planned outputs and the achierg of the expected outcomes; UNIDO will be resjlae for
monitoring of the project, and reporting on thejgcb performance to the GEF. UNIDO field officeSouth Africa
will provide day-to-day supervision of the projesanagement Unit and provide linkages between tbggrand
national departments and officials.

» DEA: acts as the local executing partner; a focal poitihe project on behalf of DEA will be appoint&EA will
ensure that the activities on biogas are propestyrdinated with the other activities which are aing. DEA is
responsible for the Green Fund which could fundyagoprojects and could dedicate a window to biogas.

* DoE: acts as a co-implementation partner as part optbject is linked to their mandate. DoE will alsasure that
the project activities are linked to other ongaimigiatives in the energy sector.

* Project Management Unit (PMU)will be responsible for the day-to-day planningd aexecution of project
activities as in the agreed project work plan. Pih&U will be headed by the National Project Mana@#?M), and
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a project assistant. The PMU will be based at UNDoffices. Consultants will be drafted into tA&U when
required. The PMU will coordinate all project adies and will report to UNIDO and DEA. The NPM liMbe
recruited directly by UNIDO.

* Project Steering Committesvill be established for periodically reviewing amnitoring project implementation
progress, provide strategic advice, facilitate odiration between project partners, provide trarepzy and
guidance, and ensure ownership and sustainabilitiyeoproject results, and is expected to be cdisreDEA and
as a minimum will include representation from Gaweent partners (DEA, DoE, DAFEe dti, DBSD, DST and
EDD) and SABIA

Terms of Reference of the Proj&teering Committee:(project executiomi)l be established for supervising and
guiding the project implementation, with the papation of DEA, DoE, DAFF, the dti, DBSD, EDD imk with
the existing Task Team plus SABIA. The Terms ofdRefice and final composition of the Steering Corte@itvill
be defined during the project implementation stigrtphase. The responsibilities of the PSC aresaged to
consist of:

* Providing the necessary political support to theggmt implementation;

+ Commenting on project work plans, progress repmts M&E reports;

* Mobilizing cost-sharing and follow-up financing;

» Assuring coordination between this project and iotmgoing government activities and programmes;

» Assuring all stakeholders are appropriately invdlirethe project planning, execution and management

» Facilitating linkages with high-level decision-magi

At the beginning of project implementation a dedivork plan for the first year of implementatioil Wwe developed
by the PMU in collaboration with UNIDO and DEA, leason the overall work plan for the entire duratafnthe
project. The yearly work plan will clearly defineles and responsibilities for the execution of @cbjactivities,
including monitoring and evaluation; it will set lestones for deliverables and outputs. The overadl yearly work
plans will be used as management and monitoringop®MU and UNIDO and the overall work plan wik lbeviewed
and updated as appropriate on a biannual basis.

The mentioned stakeholders per component are iiMBca he respective tasks to be carried out byawimations and
experts will be made part of contractual arrangdamerith UNIDO and in line with UNIDO’s rules andgelations.

Any changes to the work program/project with theraged GEF CEO endorsement request will comply V@F

document C 39.Info 04.

B.2 Describe the socioeconomic benefits to be delred by the Project at the national and local levs| including
consideration of gender dimensions, and how theseillwsupport the achievement of global environment
benefits (GEF Trust Fund/NPIF) or adaptation benefis (LDCF/SCCF):

Gender mainstreaming at UNIDO

UNIDO recognizes that gender equality and the engpowent of women have a significant positive impant
sustaining economic growth and inclusive industdal’elopment, which are key drivers of poverty\adigon and
social progress. In addition to the UNIDO Policy @ender Equality and the Empowerment of Womeng204&hich
provides overall guidelines for establishing a gandainstreaming strategy, UNIDO has also devel@pedperational
energy-gender guide37 to support gender mainstrepofi its sustainable energy initiatives and ind¢ggl a robust
gender review as part of the project appraisalggetoth at technical and organizational levelyelsas, established a
Gender Team to support gender related efforts.

All energy interventions, including interventions relatedwaste management, are expected to have an impact on
people and are, therefore, not gender-neutraladh, due to diverging needs and rights regardirgyggnand water
consumption and generation, women and men are &pét be affected differently by the project (@ms of their
rights, needs, roles, opportunities, etc.).

37 UNIDO 2014: Guide on Gender Mainstreaming Energy and Climate Change Projects,
http://www.unido.org/fileadmin/user_media_upgrade/What_we_do/Topics/Women_and_Youth/Guide_on_Gender_Mainstreaming_ECC.pdf
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To ensure that men and women equally benefit fremebpment projects and that gender inequalitiexctivities and
outcomes are reduced or eliminated, gender dimesgsieed to be considered during the entire prajgde — from
design and implementation to monitoring and evanaBy systematically mainstreaming gender intanterventions,
UNIDO'’s Energy Branch (ENE) aims to ensure equglasfunities for both women and men, thus furthetit¢jDO’s
inclusive and sustainable industrial developmergndg and contributing to the achievement of thelekiidium
Development Goals (MDGs), and the Post-2015 dewedop framework, as well as the Sustainable EneogyAfi
(SE4ALL) objectives.

Gender dimensions of the project in South Africa

In South Africa, the Government is obliged, by batternational and national legislative and polfcgmeworks, to
integrate gender issues and engage women in &igwhnd processes, including renewable energyaste matters.
South Africa also requires skilled professionalshia field to create sustainable economic and kodiastructure. As
such the increased patrticipation and representatfowomen in the sector is considered as highlyaathgeous.
Although women'’s involvement at the energy and wasilicy level is good, to date women’s involvementthe

biogas industry and its implementation has beemgmal; both at the institutional and enterpriseelev

It is important, therefore, to advance women’sipgration in, and influence on, the biogas marRétere is need to
build women’s knowledge and capacity on the subjsbtle ensuring support and mentorship structtioesustain
women in the sector are put in place. It also daliefforts aimed to remove the obstacles prewgnine promotion of
gender equality and women’s empowerment in thd.figinally, it is necessary to showcase and promamen as
agents of change and to build the institutionalacétp for gender sensitive governance and policyelimment and
implementation.

Gender Mainstreaming of the project

Therefore, this project aims to demonstrate go@dtfmes in mainstreaming gender aspects into tiugg dealing
with organic waste-to-energy energgnd other low carbon technologieswherever possible, and avoid negative
impacts on women or men due to their gender, athinwocial status or age. Consequently, it willdmnsidered to
include gender dimensions during the whole proggcie. Figure 1: Gender mainstreaming the projgctecbelow
provides an overview of key issues that will beHar considered during the gender mainstreamirtgeohext steps in
the project cycle. Depending on the type of intati® and scope of activities, the degree of releeaof gender
dimensions may vary.

Figure 5: Key issues of gender mainstreaming the pject cycle

*Collection of sex disaggregated baseline data.

*In-depth gender analysis of country, regional and sector context.

*Mapping of partners, counterparts and stakeholders, identifying gender focal points, women leaderships and/or gender policies and
strategies.

*Implementation of gender activtieis as defined in the logical framework to foster GEEW that promotes more inclusive and
sustainable interventions. For instance this includes, but is not limited to:
- Inclusion of gender awareness and perspective related to the project in trainings, workshops and meetings.
- Inclusion of the gender perspective in the communication strategy/activities.
- Furthering of a gender balanced participation across all activities with counterparts.

*Monitoring of progress and impact through indicators, including gender equality and women’s empowerment indicators.
*Gender analysis of gaps between project design, expected results and actual developments.
*Drawing from lessons learnt from gender perspectives.

*Elaboration of reports (e.g. mid term report, PIR) including gender indicators and expected and unexpected impacts on gender roles
and relations.
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During the project preparatory phase, a prelimingepder analysis of the country context and thg¢eptdhas been
conducted, based on which potential gender dimessid project outcomes and outputs, as well asngiateentry
points for gender equality and women's empowerr(@EEW) were identified. Some gender-disaggregatdatators
and targets have already been included while aagitikey gender dimensions of the project outcoamesoutputs as
well as potential gender-relevant indicators avioled in the logical framework. These identifieehder dimensions
will be verified during a detailed gender analydiging project inception as part of the capacitgeasments of the
project and used as a guide during the inceptianraplementation of the project as well as duringB

Guiding principle of the project will be to ensubat both women and men are provided equal oppitidsrio access,
participate in, and benefit from the project, withcompromising the technical quality of the projessults.

In practical terms,

» Gender-sensitive recruitmentill be practiced at all levels where possiblepegsally in selection of project staff, experts and
consultants. Gender responsive TORs will be useddmstream gender in the activities of consultamtd experts. In cases
where the project does not have direct influen@ndgr-sensitive recruitment will be encouragedtHarmore, whenever
possible existing staff will be trained and theiragieness raised regarding gender issues.

« All decision-making processesill consider gender dimensions and consult, wherdeasible, representatives of CSOs and
NGOs promoting gender equality and empowermentahen (providing them with equal voice). Regular sudtations with
stakeholders and local beneficiaries will ensueg the project’s impact on and appropriation byltdwal communities can be
assessed throughout project implementation. Ategtananagement level, Project Steering Committdlenveike efforts to be
gender balanced and/ or during meetings will ineitservers to ensure that gender dimensions aea tako consideration.
Also at the level of project activity implementatjoeffort will be made to consult with stakeholdéosusing on gender
equality and women’s empowerment issues. Thisgeaally relevant in policy review and formulation.

* To the extent possible, efforts will be made torpote equal participation of women in training activitiesboth at managerial
and technical levels, as participants and trainEng can include advertising of the events to wos¢éechnical associations,
encouraging companies to send female employeesiderahildcare and safe transport, offer scholgslor reduced fees for
women, adjusting TOR for selection of the trainets, As such the GEF Project has potential tordmnt to reversing gender
inequalities and the project’'s partners and staklehe have supported the integration of realistid achievable gender
equality and women’s empowerment related targetthimvithe project's components, with clear and mestde key
performance indicators being set. In line with tleorts will be made to make the training progna@s available to equally
qualified female candidates and will set a minimwamget for the training (30%). To increase the starfemale participants
for example, adequate day times for women partiicipaand locations which are easily accessible vglichosen.

* Whendata-collectionor assessmentare conducted as part of project implementati@mdgr dimensions will be considered
particularly with reference to the impact of lowlsan technologies on the livelihood of communiti€hkis can include sex-
disaggregated data collection, performing gendelyais as part of ESIAs, etc.

» Similarly, participating female-led SMMEqwaste industry, energy industry, fertilizer inttyy or female entrepreneurs/
business womemill be selected on priority basis (until gendatdmnce has been reached).

e Finally, efforts will also be made to includgender focal pointsfrom relevant ministries and/ or women’s assoorai
advocating GEEW, where possible.

* All communication and outreach materiahs well as training material will be gender magmsmed also communicating on
gender equality and women'’s roles in the energtosec

» Cooperation with women’s associations, women'’s achwy and professional groupssuch as the Women, Energy and
Climate Change Forum and the South African WomeBnergy Network (SAWEIN), will be thought for exalago assure
actively promotion of trainings and gender mairatnang of outreach and training material highliggtipositive female roles
and the agent of change role that women can playany awareness and communication the GEF preydctadapt its
functions to actively include gender equality cdesations to ensure that the maximum level of fenmarticipation in the
project’s different training courses is achieved #mt the project contributes to national effécpromote gender equality in
the industrial, waste, agricultural and engineesegtors.

GEF5 CEO Endorsement Template-February 2013.doc
50



» At the beginning of the project, gender experwill be hired to conduct a thorough gender analysithe project so as to
verify the preliminary gender analysis, review tmequateness of the gender mainstreaming propastt iproject. The
expert will also develop a plan on how to monitbe tgender-specific dimensions of the project aravide guidance to
maximize the impact. As part of their role the Ganiflainstreaming design process will be validated eompleted under an
additional UNIDO Gender Mainstreaming exercise itthe Inception Phase process, when an actionwilhibe developed
allocating the required resources and responsdsilto reach the defined gender outputs and targets

Socio-economic benefits

The project will catalyse social and economic bimedt the local and national level by increasimgpmyment
opportunities, helping to develop the local econ@ng strengthening local capacity by increasingrieal knowledge
and capabilities. The biogas projects will repléassil fuels and electricity based on fossil fuhsl as such will hedge
the risks against increasing prices.

The results from the PPG phase suggest promisisigetfectiveness especially if the benefits ofdaianovation are
introduced (e.g. through diversified marketable-prmbucts at the downstream level). While thesarég will need to
be verified on a case-by-case basis, it is cleair ttie introduction of innovative and cost-effeetiechnologies will
save energy costs, strengthen the competitiverfeabe individual enterprises and put the local esoy on the path to
low-carbon and sustainable industrial developm&hese projects will generate new ventures for engrgeurs in
consulting, designing, project implementation, nfanturing, operation and maintenance; hence wilbrowe the
social status through creating employment oppdiasi

In addition the Project is expected to produce mlmer of other environmental benefits besides teaton of GHG
emissions: non-point source pollution abatementemand air pollution reductions and public heattbrovement.

Non-point source pollution:In recent years, non-point source loadings, paerty wastes from livestock and food
processing operations, have grown to become a majoce of water pollution for South Africa’s watvironment.
By targeting these SMME operations, the Project griéatly reduce pollution and improve the quabtiythe water
environment. Additionally anaerobic digestion igireated to reduce chemical oxygen demand by 87%08 and
biochemical oxygen demand by 88%.

Air pollution: Studies have shown that livestock feeding operatame a source of air pollutants, including INH,S,
particulate matter PM10 and PM2.5, odour and Jeladtrganic compounds (VOCs). These contaminantseca
respiratory, cardiovascular and immune illnessed, spread infectious diseases. The biogas pleititsignificantly
reduce the generation of these air pollutants, tteasicing the risk to public health. Meanwhile thiegas and
electricity produced under the Project will replabe use of coal or other fossil fuels which is ajon source of air
pollution in South Africa. The health benefits detemission reductions are difficult to quantifythey depend on
population density and distribution and a variefyother factors, but the health and social econobgnefits are
believed to be significant.

Public health: In addition to the public health benefits deriveanfi the reduced water and air pollution, the araero
digestion process is known to reduce disease-aauyEithogens and viruses by 90.6% to 99.9%, the vaimate by
anaerobic digestion for coliforms by up to 99.9% ascarid eggs by up to 93.3%. The anaerobic dogpettchnology
will greatly reduce the risk of water-borne andettfous diseases for animals and local residehisn ladditional
hygiene process step is operated, as requiredutih @drica, i.e. pasteurisation, all pathogens Wwélremoved.

Eco-farming expansion:The digestate generated from the biogas plantair@nbitrogen, phosphorus, potassium and
humus, which has been proven to be a valuable ceplent of chemical fertilizers to provide nutrietdscrops and
improve soil fertility and contributes by carbomgsestration to GHG emission mitigation (€Bnd NO emission
reduced and carbon stored in the soil). On-farmagament will further reduce emissions, in paricbHG from
manure and fertilizer handling. The use of orgdertlizer rather than chemical fertilizers casaleduce the amount
of nitrogen, phosphorus and potassium enteringneaigrses.

B.3.Explain how cost-effectiveness is reflected in thgroject design:
The project takes a comprehensive approach to s&ldnany of the barriers that are preventing bibgasy taken
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up by SMMEs, in particular those related to awassrend capacity as well as a supportive reguldtangework.

The strategy for the project to achieve good céfstveness is based on a number of principlesutld on and
maximize leverage of national public and privateotgces; 2) training-the-trainers approach for stiguwide

awareness raising of and capacity building in reai#es energy; 3) select demonstration projects piiynan the

basis of their replication potential (and therefdirect and indirect avoided GHG emissions); ande8rching and
maximizing synergies with institutions for investme

Given its focus on addressing policy and techreeglacity barriers, this project will generate thggbst share of
GHG emission savings after the project implemeomatberiod, when the new guidleines would be in glac
capacity built and the training programmes esthbtisthat will deploy their full impact in terms oéw biogas
projects. This project will result in:

« Direct emission reductions of 341,000 tonnes ob&lahrough its demonstration activities and 680 @0Des
CO.eq through scale up projects.

e Target investment levels of 4 million USD by thalef the project in 2019 (leveraging at least 2#ioni USD
for a 6:1 leverage ratio)

» Direct energy generation from demonstration prgjeotalling 3.7 MW and almost 8 MW through scale-up
projects.

» Post-project indirect emission reductions estimated range of 1.8m-4m tonnes of £@ due to increased
awareness and capacity to develop and finance biowgects.

Calculating the cost per tonne of direct reductbemissions for GEF, the cost per tonne of abatémeuld then
be 4.2 USD/tonne C@q(depending on the use of biogas and mix of fuehdpeeplaced). Incorporating the post-
project indirect reduction of emissions, the cost ponne of abatement would reduce to as low ag2.8.1
USD/tonne CGeq.

C. DESCRIBE THE BUDGETED M &E PLAN:

Formal monitoring and evaluation (M&E) of the prdjevill follow the principles, criteria and minimunequirements
set out in the GEF Monitoring and Evaluation polieyits current version and the respective guigaliand procedures
issued by the GEF Evaluation Office and/or the GeEretariat. At the same time, M&E will comply wite rules and
regulations governing the M&E of UNIDO technicaloperation projects, in particular the UNIDO EvalaatPolicy
and the Guidelines for Technical Cooperation, lxottheir respective current versions.

The overall objective of the monitoring and evaluaiprocess is to ensure successful and qualitjeimgntation of the
project by:

i) Tracking and reviewing project activities exdontand actual accomplishments;

i) Leading the project processes so that the implgation team can take early corrective actiopefformance
deviates significantly from original plans;

iii)Adjust and update project strategy and implatadon plan to reflect possible changes on theumglo results
achieved and corrective actions taken; and

iv) Ensure linkages and harmonisation of projetivaies with that of other related projects atioaal, regional and
global levels.

A detailed monitoring plan for tracking and repogtion project time-bound milestones and accomplstimwill be
prepared by UNIDO in collaboration with the PMU gmoject partners at the beginning of project immatation and
then periodically updated.

By making reference to the impact and performanudicators defined in the Project Results Framewaoe,
monitoring plan will track, report on and reviewopct activities and accomplishments in relation to

a. Renewable energy heat/power/CNG delivered an@s3¢ission reductions directly generated by théDUMGEF
project. These will include the type and the nundfeprojects developed and implemented.
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b. Renewable energy heat/power generation/CNGetelivand GHGs emission reductions in-directly gateerby the
UNIDO/GEF project. These will include type and tiember of projects developed and implemented dubé
increased capacity and conducive environment ®reéhewable energy projects.

c. Renewable energy investment generated by th®OKBEF project, directly and indirectly

d. Development and amendments of policy, legistatind regulatory frameworks aimed to promote ampat the
SME bio-methanation market

e. Level of awareness and technical capacity feruse of organic waste for energy within relevastiiutions, in the
market and within enterprises.

f. Overall and specific socio-economic impactshaf project, including the increase in productivpatdties, access to
modern energy services, job creation for women med, and gender related aspects (such as gendercbabdf
beneficiaries, budget spent on activities actiygtymoting GEEW).

The National Project Manager will be responsibleday-to-day and local management of project aaiwiexecution,
performance and the tracking of progress towardsathievement of milestones. However, monitoring evaluation
of the demonstration projects with respect to engamneration, technical performance, commercidbilitg and GHGs
emission reduction will be integral part of the lexggion component of Project Component 3.

UNIDO will be responsible for oversight and traakioverall project milestones and progress towdrdsattainment of
the set project outputs. UNIDO will be responsifalenarrative reporting to the GEF. The UNIDO pijemanager will
be responsible for the preparation of Annual Ptojeplementation Reviews (PIR) and mid-term evahret as
established in the M&E Plan.

One mid-term review will be carried out and a firedternal terminal evaluation at least one montforeethe
completion of the project. UNIDO will make arrangemis for the independent terminal evaluation ofgtaect. The
UNIDO project manager will inform UNIDO Evaluatidaroup at least 6 months before project completiooutithe
expected timing for the Terminal Evaluation (TEReTUNIDO Evaluation Group will then manage the teah
evaluation in close consultation with the projeenager.

All monitoring and evaluation documents, such asgpss reports, final evaluation report, and thenataluations
(such as capacity needs assessment), as well &sapobs reporting on the project, will includengker dimensions
wherever adequate. Table 7 provides the tentatidget for the two evaluations, which has beeruohed in Project
Component 5. UNIDO as the Implementing Agency \iilvolve the GEF Operational Focal Point and project
stakeholders in order to ensure the use of theaiatrah results for further planning and implemeiotat

Table 7: Project’s Indicative Monitoring and Evaluation Work plan

Budget

Type of M&E Activity Responsible partners (USD) Timeframe
a O** a a n
_Incept_lon Workshop (IW) and UNIDO PM: PMU W|t_h|n first two months of
inception report project start up
M&E design and tools to collect
and record data (performance
indicators) including a survey to | UNIDO PM; PMU and M&E specialists as 5 000 Within first two months of

—

confirm baseline values for required
industry, manufacturers, policy
makers, gender, etc.

project start up and mid projeg

Regular monitoring and analysis ¢
performance indicators (technical] UNIDO PM; PMU and M&E specialists as
social, policy, environmental, required

gender)

Regularly to feed into project
0** management and Annual
Project Review

Annual Progress Reports (APRs)| PMU to prepare prior to the annual project
and Project Implementation review 0** Annually
Reviews (PIRs)

UNIDO PM to validate and finalize to submi
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Budget

(USD) Timeframe

Type of M&E Activity Responsible partners

to GEF

Annually prior to the
finalization of APR/PIR and to
the definition of annual work
plans

PMU, PM, UNIDO headquarters and Proje
Steering Committee to review the project 0**
performance and take corrective actions

Annual Project Review to assess
project progress and performance

Annually to coincide with the

PMU, PM UNIDO HQ and Project Steering e Annual Project Review and ad
Committee hoc when urgent and important
decisions need approval of SC

Steering Committee (SC) Meeting

Mid-term review including survey | PMU, external consultants, UNIDO PM,

to measure progress against UNIDO Evaluation Unit (ECA) in advising oI . :
baseline for SMMEs and policy | TOR and selection of evaluators, Steering DD M et
makers Committee and M&E specialists as required

Final survey to measure progress| UNIDO PM; PMU and M&E specialists as At least two months prior to

against baseline for projects required 7888 end of the project
Project Terminal Evaluation UNIDO Evaluation Unit (ECA), PMU, PM Evaluation at least one month
UNIDO HQ and Project Steering Committeg before the end of the project;
) 38,000 .
independent external evaluators report at the end of project
implementation
Lessons learned (in annual projeq BTN S of ) c6!
! pro) PMU, external consultants, UNIDO PM 0** implementation; annual as part
review and PIRS)
of PIR
Visits to field sites UNIDO PM p | S iy @Rl e P
completion)
TOTAL indicative cost 70,000

* Excludes project team staff time and UNIDO staff
** The costs are covered under Project Managemergt€

According to the Monitoring and Evaluation polic§ GEF and UNIDO, follow-up studies like Country Eolio
Evaluations and Thematic Evaluations can be iediand conducted. All project partners and contraare obliged to
(i) make available studies, reports and other desuation related to the project and (ii) facilitiieerviews with staff
involved in the project activities.

Legal Context:

The Government of the Republic of South Africa agre apply to the present project, mutatis mutanbe provisions

of the Standard Basic Assistance Agreement betwtben United Nations Development Programme and the
Government, signed on 03 October 1994.
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PART Ill: APPROVAL/ENDORSEMENT BY GEF OPERATIONAL FOCAL POINT(S) AND GEF
AGENCY(IES)

A. RECORD OF ENDORSEMENT OF GEF OPERATIONAL FOCAL POINT (S) ON BEHALF OF THE GOVERNMENT (S) : ):
(Please attach th@perational Focal Point endorsement lettesf#f) this form. For SGP, use th3FP endorsement

letter).

NAME POSITION MINISTRY DATE (MM/dd/yyyy)
Mr Zaheer Fakir Chief Director, Ministry Of Water And 12/18/2013
(Operational Focal International Relations | Environmental Affairs (Department
Point) and Governance Of Environmental Affairs); Tel:

012 3103828; Email:

Zfakir@Environment.Gov.Za

B. GEF AGENCY(IES) CERTIFICATION

This request has been prepared in accordance \BEHILBCF/SCCF/NPIF policies and procedures and nmeets
GEF/LDCF/SCCF/NPIF criteria for CEO endorsementfapal of project.

Agency Date Project Contact
Coordinator, Signature (Month, P Telephone Email Address
erson

Agency Name day, year)
Mr. Philippe R. ﬁ Alois Posekufa | +431260265169 a.mhlanga@unido.org
Scholtes, I ) 11/17/2015| Mhlanga,
Managing f Industrial
Director, « ‘ Development WA,
Programme | Officer, Energy | /7" /
Development and Branch, / Y
Technical ] UNIDO
Cooperation [
Division - PTC, |
UNIDO-GEF
Focal Point
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ANNEX A: PROJECT RESULTS FRAMEWORK .

Project Strategy | Objectively Indicator (quantified Baseline Target Source of Risks and Assumptions
verifiable indicators | and time-bound) verification
Objective of the | Promote market CO, emission reduced 0 Direct CQeq Cumulative reduction | GEF project The Government remains
project based adoption of (tonnes of C@eq) due to | emission reductiong of GHG emissions by | tracking tool committed to the development o
integrated biogas new biogas projects associated with new about 1 million tCQeq . RE
. : . Project documents
technology in small . — projects over the period 2015- . .
> [direct and indirect] Implementation of project
and medium and . 2035 I : . .
micro-scale Energy generated from 0 Indlrect CQeq. . o activities will fostgr investment in
enterorises bioaas technolodies emission reductiong Indirect emission biogas technologies
PIISE: 9 9 associated with new reduction greater than .
(SMMES) in South supported or promoted by : Adequate resources mobilized
. ; . projects 1.8m tCO2eeq
Africa project (in MWh)
0 MWh generated | 55,000 MWh energy
ll;li(c)) o;sne\rlglsecl\:/'ltg/lE—based from biogas generated annually
gas proj technologies from biogas through
supported or projects installed over

promoted by project the period 2015-2035

No new agro related to project

SMME biogas 13 new biogas projectd
projects at SMMEs installed
between 2015 and
2019
OUTCOME 1.1 | Capacity of market | No. of trained personnel | Few trained 300 personnel trained | Project documents| Targeted stakeholders show
players and enablers| (gender disaggregated) | personnel (30% female . willingness for training.
strengthened and . . personnel) Part|C|p_ant logs ang " .
technology support Waste characterisation | No nanon_al V\_/aste - evaluation forms Growth_ln mc_lu_stry leading to
systems established database developed and | characterisation Waste characterisatior] Training material growth in training demand
"| available database databasg developed Training programme successfull
Biogas guidelines No S.A biogas el EElEslE SR implemented
developed and available | guidelines S.A biogas guidelines | Waste
. : developed and characterisation
Full time staff at SABIA [ No full time staff R database

able to support members| and SABIA not able
to support membergd 1.5 full time staff at
SABIA able to support
biogas market (e.qg.
advice and
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Project Strategy | Objectively Indicator (quantified Baseline Target Source of Risks and Assumptions
verifiable indicators | and time-bound) verification
information)
Output 1.1 Detailed assessment| No. of waste streams Limited South 150 waste streams Project documents| Waste streams available for
and characterization | characterised African waste characterised Waste testing.
of waste streams from streams characterisation
agro-processing characterised database
SMMEs conducted - .
and centre for waste National waste No national waste | Database developed
characterization characterisation database characterisation and updated
established developed database
Output 1.2 Biogas support centrg No. of full-time staff No full-time 1.5 full time staff Interviews with Core funding for SABIA used for|
created members of staff | members (gender members staffing and to support members
disaggregated) SABIA annual
Up to date website Out of date website  Up to daesive reports
Project documents
SABIA website
Output 1.3 Biogas guidelines and Biogas guidelines No South African | 1 set of biogas Project documents
decision support developed biogas guidelines | guidelines developed SABIA website
tools, operation and 1 noads of | No download >200 download and records
manuals for integratejdo' 0 O\t/vn oads o o downloads ! c(;\_/vn oads e
biogas systems in ocumen (gen (tart. |§aggrega e
agro-processing user statistics)
SMMEs are
developed and
disseminated
Output 1.4 Professionals and SETA accredited HH No SETA 2 SETA accredited HH Participant logs and Targeted stakeholders show

technicians in biogas

biogas training available

accredited HH

biogas training course$

evaluation forms

willingness for training.

y

technology trained biogas training available Copies of training | Growth in industry leading to
No. of youth trained in 9 80 material growth in training demand
HH biogas Training records | Training programme successfull
% of female youth 10% 30% and photos implemented
trainees SAQA
No. of household digestefs0 30 accreditation
built as part of training material
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Project Strategy | Objectively Indicator (quantified Baseline Target Source of Risks and Assumptions
verifiable indicators | and time-bound) verification
No. of SAQA accredited | No SAQA 1 SAQA accredited

biogas technician courses

accredited biogas
course

course available at
SARETEC and
satellites

No. short (1 week) biogas
courses developed

No short biogas
courses

3 short biogas courses
developed

No. of biogas training
sessions for Government

1 training on biogasg
for Government

2 training sessions on
biogas for Governmen

Officials Officials Officials
No. of trained No trained 20 trained staff
Government Officials Government

Officials

% of female trained
Government Officials

No biogas trained
female Government
Officials

30%

No. of biogas training
sessions for MCEP/NCP(
staff

No training on
C biogas for
MCEP/NCPC staff

2 training sessions on
biogas for
MCEP/NCPC staff

No. of trained
MCEP/NCPC staff

No trained
MCEP/NCPC staff

20 trained staff

% of female trained No biogas trained | 30%
MCEP/NCPC staff female
MCEP/NCPC staff

No. of digestate use None 5

training sessions

No. of trained personnel | None 100

in digestate use

% of female trainees in | None 30%

digestate use

Output 1.5 Targeted training No. of training workshops| None Ten (10) Participant logs andrargeted stakeholders show

workshops (10) for | for market players evaluation forms | willingness for training.
market players . - o .

No. of market players None 200 Copies of training | Growth in industry leading to

(project developers,
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Output 2.1

counties on biogas
technologies in
SMMEs

Quality standards for
integrated biogas
plants in SMMEs

for biogas

No. of quality standards

No S.A standards
for biogas projects

participants)

Two S.A standards for
biogas projects adopted
by SABS

Project Strategy | Objectively Indicator (quantified Baseline Target Source of Risks and Assumptions
verifiable indicators | and time-bound) verification
enterprise executives| trained material growth in training demand
farmers and operators; - -
current users of waste % of female trainees None 30% ;Ir—;allglrr:]% r;])tr:gramme successfull
) on integrated biogag P
systems conducted

Output 1.6 Two Regional Participant logs and Support from SACREEE and
training workshops 2 regional traini evaluation forms | SADC countries is forthcoming.
conducted to train . . . regional training
experts from SADC No. of regional biogas No regional workshops (at least

P workshops workshops 30% female

Project documents
SABS standards

Cooperation between users and
experts to develop standard s arn
training materials

developed, adopted
and widely
disseminated

Integration of the
standards within PER
R719

Biogas not
integrated in PER
R719

Integration of the
standards within PER
R719

PER R719
Project documents

SETA certified training

materials for the standard

No certified
straining materials

SETA certified training
materials for the two
standards

Project documents
SETA
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Project Strategy | Objectively Indicator (quantified Baseline Target Source of Risks and Assumptions
verifiable indicators | and time-bound) verification
Training modules No training Training modules for | Training materials
designed modules for the two standards and modules
standards
Output 2.2 Guidelines and Characterisation of No characterisation| Characterisation of Project documents| Cooperation between biogas
regulations effluent and digestate of effluent and effluent and digestate DAEE quidelines projects and ARC
(environmental, from different biogas digestate from at least 180 9
technical and legal) | feedstocks different biogas
on the valorization of feedstocks
digestate and effluent] - - - -
dgveloped and Testing of effluent use on| No data available | Testing carried out
adopted crops and record results | of testing effluent | over two agricultural
on crops seasons on maize and
drybean at two sites
and data recorded
Guidelines on use of No guidelines on Guidelines issued on
digester effluent and use use of digester effluent
digestate and digestate
Inclusion of digestate in | Not included Inclusion of digestate
the Draft Norms and in the Draft Norms and
Standards for the Standards for the
manufacture and manufacture and
applicability of organic applicability of organic
compost compost
Output 2.3 Biogas license Norms and standards No norms and 1 set of norms and Project documents| DEA committed to streamlining
process streamlined | developed for biogas at | standards for biogas standards for biogas . licensing process
DEA DEA website
Output 2.4 Regulatory Regulatory framework No clear policy or | Clear policy and DoE website Government committed to small

framework on access
to the grid by small to
medium scale biogas
projects developed

developed for < IMW
biogas projects

regulatory
framework on grid
connection < IMW

regulatory framework
on grid connection <
1MW

Project documents

scale RE and grid connection

Project Component 3 —Technology dem

onstration

Outcome 3

Technical feasibility
and commercial
viability of waste-to-

No. of new biogas
projects supported by
GEF project at SMMEs

No new SMME
biogas projects

5 new projects
3.7 MW installed

GEF project
tracking tool

Financing partner

Beneficiary industries have co-
finance to implement projects an
there is the technical capacity to
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mobilised for biogas
projects

Tonnes of CO2eq avoide

No avoided
emissions related tq
projects

evaluation reports
Project reports

Project website

Project Strategy | Objectively Indicator (quantified Baseline Target Source of Risks and Assumptions
verifiable indicators | and time-bound) verification
energy technologies | Amount of MW installed | 0 MW 18m USD data install the project.
demonstrated . ' .
Volume of investment No co-finance 1m tCQeq avoided Independent

developed and widely
disseminated

developed

manual

GEF5 CEO Endorsement Template-February 2013.doc

Output 3.1 Detailed feasibility No. of bankable feasibility O 5 (including gender Project documents
studies of selected 5 | studies completed dimensions)
demonstration
projects are conducte
Output 3.2 Five (5) integrated Number of biogas projects No biogas projects | 5 projects implemented GEF project Co-finance is available for each
biogas demonstration| implemented with support{ implemented with direct support tracking tool project and there is the technica
projects implemented| from GEF from GEF. Project capacity to install the project.
t hi tl t - - - . . o
30Ma:/(\:/ if;’&?edeas Number of systems No bio-CNG 2 bio-CNG projects implementers’ Data available for monitoring an
capacity providing bio-CNG projects developed records. evaluation
Installed capacity of new | 0 installed Installed capacity of Independent
organic waste to energy 3.7 MW (eq) evaluation reports
projects (MW) Project reports
Annual energy generated| 0 MWh 22,500 MWh (eq) Copies of case
(Mwh) studies
Tonnes of bio-CNG 0 tonnes/day 4 tonnes per day
produced
Output 3.3 Demonstration Performance monitoring, | No dissemination | 5 performance Project documents
projects monitored, | evaluation reports on material on biogas | monitoring evaluation Evaluation reports
evaluated and supported project for SMMEs reports P
showcased - - . i
W Case studies on each GHF  No case studies 5 cdgesstu ;ﬂzzzz of case
Output 3.4 Best practice manual| Best practice manual No best practice 1 best practice manua Project documents
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Project Strategy | Objectively Indicator (quantified Baseline Target Source of Risks and Assumptions
verifiable indicators | and time-bound) verification
Outcome 4 Investment in waste- | Investment strategy No investment Biogas investment Project documents| Government committed to biogal
to-energy. developed strategy developed| strategy DOE website scale-up
technologies . :
No. of new projects No scale-up At least 4 projects
promoted . ; .
implemented projects installed and
Portfolio of investment No portfolio of eemmSEIenet)
projects compiled and potential biogas Portfolio of at least 25
available to financiers anq projects investment projects
developers No dedicated complleq and availablg
: : : ; to financiers and
Financial support for funding for biogas
. . 2 . developers
biogas identified projects
Dedicated financial
support for biogas
identified
Output 4.1 Investment strategy | Investment strategy No investment Biogas investment Project documents| Government committed to biogal
for integrated biogas | developed strategy developed| strategy developed . scale-up
developed and DoE website
disseminated
Output 4.2 TA provided to No. of bankable feasibility No bankable 4 bankable feasibility | Project documents| Co-finance is available for eac
realize at least 4 mor¢ studies feasibility studies | studies (including project and there is the technical
investment projects gender dimensions) capacity to install the project
at least 6 MW - .
( ) Standardized long term | Informal/non- Standardized long term
feedstock supply standardised feedstock supply
agreement available feedstock supply | agreement developed
agreements
No. of new scale-up No scale-up At least 4 projects
biogas projects projects installed and
implemented implemented commissioned.
Amount of MW installed 0 MW installed At least 6 MW
installed
Output 4.3 Portfolio of at least 23 Portfolio of investment No portfolio of Portfolio of at least 25 | Project documents| Continued interest from potentia
investment projects | projects compiled and potential biogas investment projects project owners in being involved
compiled and available to financiers and projects compiled and available in biogas market.
disseminated developers to financiers and
developers
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Project Strategy | Objectively Indicator (quantified Baseline Target Source of Risks and Assumptions
verifiable indicators | and time-bound) verification
Output 4.4 Technical support to | Financial support for No dedicated Dedicated financial Project documents| Interest from Government and F
design financial biogas identified funding for biogas | support for biogas Government/El in being involved in biogas
support identified . market
websites
Quantity (USD) of No dedicated funds| USD 100m of funding
funding identified for biogas identified
Output 4.5 National biogas No. of national biogas No national biogas | 2 national biogas Project documents| Continued interest from Fls,
investment forum investment fora investment fora investment fora Forum project developers and project
organized regularly organised (including rogrammes. noted CWNers in being involved in
main event on gender gndglist of ' | biogas market.
dimensions of biogas; o - -
participants Participants willing to pay
gender balance of
entrance fee
speakers at the event)
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ANNEX B: RESPONSES TO PROJECT REVIEWS from GEF Secretariat and GEF Agencies, and Respdageomments from Council at work
program inclusion and the Convention Secretaridt@RAP at PIF).
Based on the PIF Screening, STAP’s advisory resptinthe GEF Secretariat and GEF Agency(ies): Gudnse

Comments from STAP Response

1 | The aim of this project is to promote biogas plarsisig
organic waste feedstocks in contrast to large-seakte-to-
energy plants that use incineration of M&Wut not always
with heat recovery. Capacity building is a key @is
developing market and regulatory frameworks, batrtfain
component of the project is supporting demonstnagpiower
generation plants and then scaling up. The aim ieduce
organic wastes to landfills and to discourageifiping of
rubbish.

2 | The baseline is described but not quantified. The amount of organic waste generated in the témgestries has been quantified and is the
national baseline for current waste disposal metltftadjoons, dumping and landfills). In addition
the baseline for the waste generation for the detnation projects has been quantified. The scale-
up projects under component 4 have not all bearttsal at this stage so it is not possible to
identify the baseline for these projects. Howethdg will be established during the second year |of
the project as part of the project monitoring arahagement.

Energy consumption at different sites varies enaistyin scale as well as in delivery (electricity,
coal, diesel). Biogas projects will offset someabof this energy depending on the site
characteristics. The baseline energy consumptiotheé demonstration projects is quantified in the
pre-feasibility studies in Annex T8.

3 | Component 1: For capacity building and technolagyp®rt, During consultation during the PPG, stakeholdersewspecifically asked about the need for
the project will carry out a detailed inventoryvediste streams| support for SAWIS, as foreseen in the PIF. AltHowstjll considered important for the National
from industry to establish volumes, characteristiosation of | Waste Management Strategy and for planning runawable energy electrification, it was not
landfills, etc. that will be used to support thertification of considered to be a real barrier to uptake of bidigathe key stakeholders. As a result this agtiyit
potential sites for biogas energy projects. Whalstwill be has been omitted from the final design.
used to carry out this analysis? It lends itselfl teethe use of
geographic information systems (GIS) in supponnafti-
criteria decision making for spatial decisions (sitp
location). Other data would be useful (and maylenev
required) such as information about slope, proxirotroads,
etc. (see Yal, G.P. and H. AkgAvsn. 2013. Landfit s
selection and landfill liner design for Ankara, Key.
Environmental Earth Science, 70: 2729-2752; Karard
Doratli, N. 2012. Application of GIS/AHP in sitirganitary

The funds associated with it have been divertedietiver a greater level of capacity building and
training over and above the training workshops tizat been proposed.

% Municipal solid waste
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landfill: a case study in Northern Cyprus. Wastenilgement
& Research, 30(9): 966-980.)

Component 2 talks of two demonstration plants liotl
around 3 MW whereas in Table B of the PIF it stébes
plants as it does lower in the paragraph. Whidhas2 or 4
demo plants? How much funding is to be allocategkith
plant? Total funding sought for this componentrizuad $8M
and, if for 3MW total plant, that equates to appmeately
$2700/ kKW. This seems high for biogas plants. Albat is
learned from 1 MW scale plants may not be as releta
small scale domestic plants as is implied.

Component 3 will be supporting five demonstratioojgcts which were selected as part of the
PPG process with the aim to be able to demondttetechnical feasibility and commercial
viability for as wide a range of projects as polestb allow for maximum replicability and
maximum demonstration impact. Therefore, the ptejevere selected to cover a range of:
location (cover a number of provinces); differeapacities/sizes; different feedstocks and
enterprises; different uses of gas; and on-gridama use projects. The final capacity of these
projects is 3.7 MW.

The costs in the PIF were actually underestimatésing the actual envisaged costs for the five
projects a total of about USD19m is required fastprojects. This works out at about USD 5.
/MW. Although this seems high this is within trenge estimated by IRENA at 2.6-6.1 USD/MV
(https://www.irena.org/DocumentDownloads/PublicasitRE_Technologies_Cost_Analysis-
BIOMASS.pdf). In addition some of these projecisliide innovative technology for South Afrig
for scrubbing and compressing gas and much equipmest be imported. Therefore these cost
are considered reasonable in this case. The pedmpant per project is included in the docume
and is between 7.9% and 10% of the estimated costs.

This project concentrates on biogas for SMMEs.hdligh the technologies used for
household/domestic systems may be different thera aumber of lessons from the enterprise
scale systems in this project which can be traresfieio the smaller systems, in particular with
regard to managing the systems and its feedstouksafety and security measures. In addition
greater knowledge of the potential and advantagib®gas the greater the likely take-up will be
all scales.

< @

n o

The assessment of mitigation potential is OK batrtfain
question is whether all the useful heat availakileb& utilised.
This depends on the location of the plants andoyelagat
loads. It is agreed that the co-value of the efftue critical for
project success, but no comment is given on thenpiat price
and offset of total costs.

The heat produced by the projects will either bedus offset on-site heat demands currently m
by coal fired boilers or will be used for heat fbe digester. It is not envisaged that all thet hea
will be used. GHG mitigation calculations havelunied the actual amount of the heat that will
off-set other heat sources. Emission calculatieng also included a conservative estimate of
GHG emissions saved from off-setting syntheticlfeet.

The economics of each project have identified tteelipted heat and electricity savings as well

savings in waste disposal practices and where deresd possible a value has been applied to the

effluent (up to ZAR 100/tonne (USD8.5/tonne). Hoald be noted that the financiers currently
value this potential revenue stream at zero.

1S

The risks state the technologies "are relatively'nghereas it
is a mature technology. Even so the skill of trenpbperator
is imperative. Maintenance is mentioned, but this be a
major cost for biogas plants due to managing tlutelia and
over-coming corrosion problems due to the H2S gas.

The technologies are not new but are still reldivamknown in South Africa. Training is a key
part of the project and in each case the projestldper has included for training of O&M staff

including safety standards, risk management andaggrs training management of the digesters|.

Clean up equipment is included in some of the pisjelrhe cost of maintenance is significant af
has been included in the economics.

nd
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There is already much experience and knowledgeeroimy 1
MW scale biogas plants as in Germany, Denmark, téKle
would pay for the proposers and developers tolfiestn from
their long-term experiences. One way is throughl E#e
Bioenergy biogas task group &€" see http://www.iea-
biogas.net/

A number of the demonstration projects are leardingctly from European projects and in some
cases using European technology. It is propossdbuth African Biogas Industry Association
(SABIA) an association bringing together all staidellers in biogas industry active in South Afrig

as the biogas support centre, engage with IEA Bieggy biogas task group.

Responses to Questions from GEF Council Member(sgermany

Comment

Response

Regarding other initiatives, Germany suggestsdinating
with the South African German Energy Programme
(SAGEN) financed by the German Federal Ministry for
Economic Cooperation and Development (BMZ). In
collaboration with the Department of Energy (DoRjl dhe
South African Association on Biogas, the projeqimrts the
national biogas platform which brings togetherelévant
stakeholders.

During the PPG there were detailed consultationis thie SAGEN staff, the Department of
Energy (DoE), the Southern African Biogas Assooia((SABIA) and the National Biogas
Platform. Several meetings were held to developfattive and coordinated approach so ag
enhance the development impact of the two initéetiVAs such, SAGEN staff delivered
presentations on the programme at both the cotismitand validation workshop. In addition,
they also lead group discussions in areas whereE»AG working to ensure that this
UNIDO/GEF project will built on work that is alrepdlone under SAGEN, but also address
areas that are not being attended to under SAGENr&#nme. Annex T4 of the CEO
Endorsement document includes a table showingdtitaes being supported under SAGEN
programme and what this UNIDO-GEF programme wiigart and how these will be
coordinated. In addition, the project steering cattaa will incorporate representatives of bo
the Department of Energy and Southern African Bsolgaustry Association (SABIA). This
will ensure that the activities by the two projeats effectively coordinated.

Coordinate with the Climate Support ProgrammeRCS
financed by the German Federal Ministry for the
Environment, Nature Conservation, Building and acl
Safety (BMUB), which supports the implementatiorttof
Waste to Energy Flagship Programme in collaboratiiin
the Department of Environmental Affairs (DEA). Ewklops
a guideline for the implementation of waste-to gger
projects and supports the NAMA development.

The Department of Environmental Affairs (DEA) itmain government counterpart for the
project and through them there is coordination with\Waste to Energy Flagship Programm

The work to date has included a guideline for a@bte-to-energy technologies and under this

project further guidebooks and knowledge tools bdldeveloped which will focus just on the
biogas element, especially in SMMEs.

D

n

A further coordination with CSIR as well as biegaoject
developers which are organized in the biogas aztogi
SABIA would also be beneficial.

CSIR, biogas project developers and SABIA were atted during the project design and as
result there will be significant support from th@ject to SABIA (and project developers) in
activities 1.2, 1.3 and 2.1, and CSIR will be irweal in the pilot projects. Through this supp

a

Drt

it is anticipated that SABIA will become the biogagport centre for South Africa and the suib-

region and will also be transformed into a morefigmsional association.

Planned activities should avoid duplication dbeg and be
linked with existing initiatives (e.g. Nersa, Eskatme

During the project design there was consultatioih WERSA, Eskom, and DoE to understan

the current status of existing activities and atities and to discuss how the UNIDO-GEF
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Department of Science and Technology (DST)). ptajeald help without duplicating any on-going effor As a result under Activity 2.4
support will be provided to these organizationdéweloping a regulatory framework to support
biogas and small-scale renewable projects to canodbe grid. DST is supporting the waste
roadmap for South Africa and also supporting wdrkat Hare University. Following
discussions with them, this project will build dretwork by DST at Fort Hare and develop th
project further and make it a flagship project.

S
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Response to GEF comments made at PIF stage

Component 1

By CEO endorsement, the project is expected (@etail
how the project will ensure supported data coltecnd
management activities can be sustained beyondagbroje
completion with regular updating of data (reportargl
characterizing waste, detailed inventory of wasteasns
from industry); and (ii) to detail how the assoethtosts
will be covered beyond project completion.

The main on-going data collection envisaged at#db the inventory of waste in the South African Wag
Information System (SAWIS). During consultatiorridg the PPG, stakeholders were specifically aske
about the need for support for SAWIS, as foresaghe PIF. Although still considered important floe
National Waste Management Strategy and for plannirg) renewable energy electrification, it was not
considered to be a real barrier to uptake of bityathe key stakeholders. As a result this agtivds been
omitted from the final design.

The characterisation of waste streams is expeotedrttinue beyond the project end as the laboratory
UFS will offer analysis services to the privateteseso ensuring its sustainability. The databaile w
continue to be available via the SABIA and UFS vitelss

The project management unit (PMU) will close wilte tproject, but during the project duration capa
would have been built up within SABIA and the gaweent agencies allowing them to continue
promote biogas. How SABIA will be supported isaileid below.

Cit
to

By CEO endorsement, the project is expected tdldeta
how the technology support center full cost recpweil
be ensured.

The support foreseen for the biogas technology atmentre at the PIF stage has now been identfied
support for SABIA, the South African Biogas Indysftssociation. Support under the GEF project b4l
provided for SABIA in three ways: a) firstly conerfding will be provided to SABIA to be able to sopp
full time staff members to allow them to offer teckogy support services to their members; b) suppibir
be provided for SABIA to develop South African bésgguidelines which will then be available fromithe
website; and finally ¢) support will be provideddevelop two South African quality standards fardais
and the associated SETA certified training mate@aid modules. The support under c) is the most
important to ensure that SABIA will be self-finangibeyond the project. Funding will come from the
accreditation and registration of biogas pract@isnonce the standards have been integrated mgath
PER R719 regulations. In addition funding will tone from membership subscriptions and also frieen
organization of a regular fee-based biogas conferei$SABIA’s business plan shows how these revenu
calculated conservatively, will ensure that theamigation will reach full cost recovery and wilferf
greater services to the biogas sector in Souttc#fri

Component 2

Please clarify what policy or regulation the projed
target to enable WtE projects in SMEs to

access the grid. Please note that it is expectadhh
project will support the adoption and implementatid
the supported regulations and policies.

NERSA is in the process of publishing a decisiorenrbedded electricity (covering all technologies bu
with a focus on PV) which will identify gaps in po}. In line with this the Department of Energya) is
currently reviewing the Electricity Regulation Atbf 2006 with a view to drafting legislation and
regulatory rules associated with wheeling arrangasnand small-scale embedded generation (<1IMW),
With the provision of some international expertisis GEF-UNIDO project will assist the DoE (and
NERSA and Eskom) in this review and in developmantsind the revision of the Act in particular in

testing its applicability to biogas and in its atlop and implementation. A particular area that ba
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investigated is the provision of peak power siniogds can be stored. The regulatory adoptionregve
framework is likely to catalyse the developmentr@ny other small to medium renewable energy preje
that would be connected to the grid.

By CEO endorsement, details are expected on (i)thew
potential methane leakage will be monitored, (@wthis
monitoring will be sustained beyond project coniplet
and (iii) how the project will monitor the impa¢twould
have on agricultural fertilization (practices andqtities)
especially for nitrogen input

i) Methane leakage will be monitored at each dernatisn project. The main measure to minimize gas
leakage is to ensure proper operation without nfajotuations of production/supply/fuelling of biag
and hence fluctuating gas pressures, regular derstnal gas leakages checks. Accordingly, the trgini
will include this and the toolkits, decision supiptmols and maintenance plan will be developed iging
practical guide to how to check for methane leak#tygefrequency of check and how to remedy the
situation. SABIA would be equipped to carry out tiecks for the demonstration projects.

i) The methane leakage monitoring will form paftive operation and maintenance procedures for the
projects so is already included in the projectsgoing costs and designs.

iii) A key part of the project is an investigatioro the use of digestate and effluent as fedtilizSupport
will be provided to develop guidelines on applioatrates, timing, limitations and monitoring fogdstate
use and how these can offset the use of synttaatitiZer (N, P & K). The guidelines will be based
characterization of the digestate from projectstasting it over two agricultural seasons. Should
regulation be deemed necessary then the appropegtations based on the guidelines will be dgyedb
At the same time the quantity of synthetic feréitizaved at each site, and digestate applied &ill b
monitored to allow calculation of the impact

By CEO endorsement, details are expected on how the

project intends to tackle the potential variationgvaste
sources and quality and their consequences foggner
production and bio-digestion sub products users.

In each case the demonstration projects have dstintlae waste from their own farming or processing
activities and have used a conservative figureglfemumber for the products and financial modélse
selected projects have fixed operations througtieuyear so seasonal variations will be minimalhevé
crop waste is used it is in co-digestion plantalfwough overall output will vary it will not stopSome
confidence is provided in that the waste and itiguis within the control of the project owner.
Sensitivity analysis has also included a 10% redagh outputs.

By CEO endorsement, details are expected on the
respective roles of (i) the proposed project, an@) o
NCPC and the REMT project.

The REMT project has already been completed. Hewthis project built significant capacity in teriois
supporting project identification and developmeet feasibility studies through a pool of spectalig his
pool will also be approached to be part of the &auork of consultants for work in Components 3 and 4
In addition, the capacity development componerhisfproject will build on the activities of the RH
project. Under component 4, it is foreseen thaeterience of funding some of the projects under t
REMT will be useful in supporting investment pragander this project.

The NCPC will be an important partner to the proget will receive targeted training to allow staff
members to identify potential sites for biogas tmdndertake adjudication of related project prafmm
the future.

Please clarify how the project intends to suppuet t
transition from a heavily supported and subsidized
demonstration phase to a scaling up phase with the
involvement of the south African green fund andaloc
banks. The financial sustainability of the proposed

transition will be key since it is unlikely thatlsidies

The demonstration phase will receive technicalstesce and financial support to help get the ptsjec
implemented. The support is intended to be cagatyit is not substantial. The grants availablé avily
be up to about 10% of the capital costs. The falig scale-up phase includes the provision of teehn
assistance and transaction advice to help getekiegnoup of projects implemented. No grant wél b

available for this second group of projects. Thenherefore already a proposed transition betvieese

two phases. Itis anticipated that the demonsinaand scale-up projects will build up the knowledad
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from the green fund may be sustained over a lonigge
of time. One may consider supporting the design and
implementation of a gradually decreasing project
preparation and financing subsidy scheme. In parall
gradual increasing involvement of the local
banks/financing institutions is expected.

capacity in South Africa for project developersitwlerstand better and to take projects forwardraddce
the cost of finance due to the FIs exposure toessfal biogas projects.

Subsidies outside of the UNIDO-GEF project areamtisaged for the demonstration or scale-up preje
However concessional finance from the Green Fumbfgh DBSA) and other green credit lines (throug
existing local banks IDC, Nedbank and ABSA) is utt#d. This is in the form of debt at interestsaié
prime minus 1-2%. Increased exposure to biogathéme four local banks is likely to increase their
appetite for investment in such projects, with aitthout their concessional finance lines. The @reend
and the green credit lines are expected to contindespecific windows for biogas will be negotiassd
part of the project so ensuring that some conceakimance will be available in the short to mediterm.
Beyond that it will be possible to finance projeatsommercial rates.

—

Jh

By CEO endorsement, details are expected on (i)thew
Green Fund support is expected to be provided(tiro
tenders as currently explained on the Fund wehsite,
through a different process); (ii) how the projadt make
sure the tendering process, if it is used, wilbbeactive
enough (number of tenders, frequency).

The Green Fund (details availablehttp://www.sagreenfund.org.za/Pages/default.poffers
concessional debt to green projects through a targprocess. Under this UNIDO-GEF project scae-L
biogas projects will be identified and helped iegmaring bankable plans which can then be propasttet
Green Fund (DBSA) for finance. Department of Eoninental Affairs operates/runs the Green Fund a
they have agreédthat a dedicated part of the fund will go towalitsyas projects in the future rounds.
One of the identified scale-up projects has alrestyred finance from the Green Fund and this is
included in the DEA'’s co-finance for the overalbjact.

The Green Fund will be replenished in 2016 and weady discussed and tentatively agreed that aape
and dedicated window will be set up under the Gfaemd for biogas in SMMESs projects. Further
discussions with DEA re. the Green Fund and witieogreen credit lines in South Africa form onehaf
key activities in Component 2 to identify dedicatédgas windows within each. The government is
commitment to fund WTE projects under the Greend-Uie Green Fund operates in two year cycles f
are replenished by Treasury each cycle meaningwlmatycles of call for tenders with a special wind
for WTE projects could be implemented during tffietime of the project.

(9]

hat

%9 During PIF discussions with UNIDO
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ANNEX C: STATUS OF IMPLEMENTATION OF PROJECT PREPARATION A CTIVITIES AND THE USE OF FUNDS *°

A. PROVIDE DETAILED FUNDING AMOUNT OF THE PPG ACTIMIIES FINANCING STATUS IN THE TABLE BELOW

PPG Grant Approved at PIF: 90,000
Project Preparation Activities Implemented GEF/LDCF/SCCF/NPIF Amount ($)
Budgeted Amount Spent Amount
Amount To date Committed
Baseline Data Collection 14,500.00 14,400.00 100,00
Stakeholders consultations: consultation and 21,400.00 21,400.00 D
validation workshops
Project design and demonstration projects selegtion  40,000.00 40,000.00 0
and review
Project strategy development and implementation 14,100.00 13,914.00 186.00
detailing
Total 90,000.00 89,714.00 286.00

ANNEX D: CALENDAR OF EXPECTED REFLOWS (IF NON-GRANT INSTRUMENT IS USED) N/A

Provide a calendar of expected reflows to the GBEIE/SCCF/NPIF Trust Fund or to your Agency (andéwolving
fund that will be set up)

No reflows are expected.

ANNEX E: TRACKING TOOL FOR CLIMATE CHANGE MITIGATION PROJECTS

See separate excel file with file name “GEF ID 5Abvhex E _GEF CC Mitigation Tracking Tool.xIs”

40 If at CEO Endorsement, the PPG activities haxtebren completed and there is a balance of unfjmetit Agencies can continue undertake the aaivitip to

one year of project start. No later than one jmem start of project implementation, Agencies dtaeport this table to the GEF Secretariat onctirapletion
of PPG activities and the amount spent for thevaiets.
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ANNEX F: GEF GRANT PROJECT BUDGET

All figures in USD

GEF Grant Budget Component 1

Component 1. Capacity building and Type of Expense Yril Yr2 Yr3 Yr4 Output Total
1.1 Detailed assessment and International Expertise - - - _
characterization of waste Local Travel - - - -
streams from agro-processing National Expertise 11,854 11,854 11,854 35,563
SMMEs conducted Cor.1tractual Arrangement 16,935 16,935 16,935 50,804
Training/W orkshops - - - -
International Meetings/Workshops - - - -
Equipment - R R R
Miscellaneous - - - -
Output sub-total 28,789 28,789 28,789 - 86,367
1.2 Biogas support centre International Expertise - - - B
created - SAWEC Local Travel - -
National Expertise - - - -
Contractual Arrangement 25,000 25,000 25,000 25,000 100,000
Training/W orkshops - - - -
International Meetings/Workshops - -
Equipment - -
Miscellaneous - -
Output sub-total 25,000 25,000 25,000 25,000 100,000
1.3 Tool kits, decision support International Expertise - - - -
tools, operation and manuals for |Local Trawel - - - -
integrated biogas systems in National Expertise - - - -
agro-processing SMMEs are Cor.1tractual Arrangement 120,000 - - 120,000
developed and disseminated Training/W orkshops - - - :
International Meetings/Workshops - - - -
Equipment - - - -
Miscellaneous - - - -
Output sub-total 120,000 - - - 120,000
1.4 Professionals and International Expertise - - - -
technicians i biogas technology |Local Travel - - - -
trained National Expertise 16,935 16,935 16,935 50,804
Contractual Arrangement 66,667 66,667 66,667 200,000
Training/W orkshops - - - -
International Meetings/Workshops - - - -
Equipment - R R R
Miscellaneous - - - -
Output sub-total 83,601 83,601 83,601 - 250,804
1.5 Targeted training workshops |International Expertise - - - B
for market players (project Local Travel - - - -
developers, enterprise National Expertise 20,322 20,322 20,322 60,965
executives, farmers and Contractual Arrangement - - - -
Training/W orkshops - - - -
operators, current users of waste - -
. . International Meetings/Workshops - - - -
) on integrated biogas systems Equipment - - - i
conducted Miscellaneous - - - -
Output sub-total 20,322 20,322 20,322 - 60,965
1.6 Two Regional training International Expertise - - - .
workshops conduced to train Local Travel - - - -
experts from SADC counties on |National Expertise - - - -
biogas technologies in SMMEs | Sontractual Arrangement - - - -
Training/W orkshops - - - -
International Meetings/Workshops - 25,000 - 25,000 50,000
Equipment - B R R
Miscellaneous - - - -
Output sub-total - 25,000 - 25,000 50,000
TOTAL Component 1 277,712 182,712 157,712 50,000 668,137
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| GEF Grant Budget Component 2 |

2.1 Quiality standards for
integrated biogas plants in
SMMEs developed, adopted and
widely disseminated

International Expertise

Local Travel

National Expertise

Contractual Arrangement

65,000

Training/Workshops

10,000

International Meetings/Workshops

Equipment

Miscellaneous

130,000
10,000

Output sub-total

75,000

140,000

2.2 Guidelines and regulations
(environmental, technical and
legal) on the valorization of
digestate and effluent developed
and adopted

International Expertise

Local Travel

National Expertise

2,540

2,540

10,161

Contractual Arrangement

45,000

45,000

180,000

Training/Workshops

3,000

3,000

International Meetings/Workshops

Equipment

Miscellaneous

Output sub-total

50,540

193,161

2.3 Biogas licence process
streamlined

International Expertise

Local Travel

National Expertise

7,621

Contractual Arrangement

Training/Workshops

International Meetings/Workshops

Equipment

Miscellaneous

Output sub-total

7,621

7,621

2.4 regulatory framework on
access to the grid by small to
medium scale biogas projects
developed and presented to local
authorities

International Expertise

7,500

7,500

Local Travel

National Expertise

22,862

22,862

Contractual Arrangement

Training/Workshops

International Meetings/Workshops

Equipment

Miscellaneous

Output sub-total
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GEF Grant Budget Component 3

Component 3

Type of Expense

Yrl

Yr2 Yr3 Yr4

Output Total

3.1 Detailed feasibility studies of
5 selected demonstration
projects are conducted

International Expertise

Local Travel

National Expertise

124,471

Contractual Arrangement

Training/Workshops

International Meetings/Workshops

Equipment

Miscellaneous

124,471

Output sub-total

124,471

3.2 Five (5) integrated biogas
demonstration projects
implemented to achieve at least
3MW installed capacity

International Expertise

Local Travel

National Expertise

30,483

30,483

Contractual Arrangement

Training/Workshops

International Meetings/Workshops

Equipment

600,000

900,000 300,000

1,800,000

Miscellaneous

Output sub-total

630,483

930,483 300,000 =

1,860,965

3.3 Demonstration projects
monitored, evaluated and
showcased.

International Expertise

Local Travel

National Expertise

20,322 20,322

Contractual Arrangement

Training/Workshops

International Meetings/Workshops

Equipment

Miscellaneous

Output sub-total

= 20,322 20,322

3.4 Best practice manual
developed and widely
disseminated

International Expertise

Local Travel

National Expertise

20,322 20,322

Contractual Arrangement

Training/Workshops

International Meetings/Workshops

Equipment

Miscellaneous

Output sub-total

= 20,322 20,322

40,644

TOTAL Component 3

754,953

930,483 340,644 40,644

2,066,723
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| GEF Grant Budget Component 4 |

4.1 Investment strategy for
integrated biogas and low-carbon
technologies devleoped and
disseminated

International Expertise

Local Travel

National Expertise

45,724

45,724

Contractual Arrangement

Training/Workshops

5,000

5,000

International Meetings/Workshops

Equipment

Miscellaneous

91,448

10,000

Output sub-total

50,724

50,724

101,448

4.2 Techical assitance provided
to realise at least 4 more
investment projects (at least 6
MW)

International Expertise

45,000

45,000

90,000

Local Travel

National Expertise

101,609

101,609

101,609

304,826

Contractual Arrangement

Training/Workshops

International Meetings/Workshops

Equipment

Miscellaneous

Output sub-total

101,609

146,609

146,609

4.3 Portfolio of at least 25
investment projects in integrated
biogas systems are compiled
and disseminated

International Expertise

15,000

Local Travel

National Expertise

91,448

91,448

Contractual Arrangement

Training/Workshops

International Meetings/Workshops

Equipment

Miscellaneous

Output sub-total

106,448

91,448

4.4 Techical support provided to
design financial support

International Expertise

Local Travel

National Expertise

30,483

30,483

Contractual Arrangement

Training/Workshops

International Meetings/Workshops

Equipment

Miscellaneous

Output sub-total

30,483

30,483

4.5 National biogas investment
forum organised regularly

International Expertise

Local Travel

National Expertise

Contractual Arrangement

Training/Workshops

20,980

20,980

41,960

International Meetings/Workshops

Equipment

Miscellaneous

4,988

4,988

9,976

Output sub-total
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ANNEX G: ESTIMATE OF ENERGY SAVINGS AND GHG EMISSION REDUCTIONS

Direct emission reductions

Direct emission reductions within this project dédtom the investment in a minimum of 5 demonstnatprojects and in
direct assistance in further replication or scglepuojects. These projects will be installed andnoussioned during the
project's 4 year implementation phase resultinglirect GHG emission reductions. For each of thesgepts an economic
lifetime of 15 years is assumed. For the 5 dematistr projects this results in total direct emissieductions of 341,000
tonnes of CQ equivalent (tC@eq) over the lifetime of the investments, and fa teplication projects this results in double
this figure with a further 680,000 tG€x.

In the non-GEF base case the energy needs of eagtipwould be met in a variety of ways. In adlses electricity is
imported from Eskom from their coal dependent geti@n. In some cases heat demand is met by gedl liicilers which will
be offset by the biogas. Where bio-CNG is to lmdpced gasoline or diesel will be displaced in ekedsi and in one case bio-
CNG will displace LPG used for heat processes. oAservative emission factor for the grid, of 0.9CD,/MWh, has been
used and IPCC figures have been used for LPG,(noatbitumous), gasoline and LPG.

In addition there are emission reductions resulfiogn the displacement of synthetic fertiliser bsing the digestate. A
conservative figure of 20 kg G&tonne digestate applied has been used basededower figure of 20-40kgCs/tonne
(Parliamentary Office of Science and Technologyl Y0 Further emission reductions are availablenftbe avoidance of
previous waste disposal methods. Again theserdiféetween projects from open lagoons, open dugnpind landfill to
disposal at sea. Conservatively the current caficuis do not include for these emissions.

It must also be noted that despite measures teptévthere could be methane leakage at the grejess. Since methane has
a Global Warming Potential (GWP) of 21 these smifis be significant. Default CDM figures have bewsed based on the
technology proposed, i.e. steel or concrete lingéglers have leakage of 2.8%, Upflow anaerobidgaiblanket (UASB) of
5% and other methods of 10%. In addition parasigctricity use has also been included in theutatons.

In each case the most conservative figures have bsed. Actual emission reductions could be highire following table
summarises the emission reductions associatedé@tdemonstration projects.

Table 8:
Biogas usel Digestate us¢ Annual GHG e
Demonstration project cEEuEd . for assumed ol : Lifetime
conservative reductions (tCOeq)
calculation (tCO2eq)
1 . Electricity = and| Crops
Western cape abattoir heat 3243 48,643
2 | Fort Hare project Electricity Crops 2731 41,000
3 | Bela Bela and Uilenkraal Electricity Crops 3383 50,700
4 | Portfolio of projects Electricity, heat | Crops 5731 86,000
5 | WEC food processor Electricity - 7653 114,700
Total 22,740 341,105

Direct post-project emission reductions

Although the project will facilitate the financirgf new biogas projects beyond the implementaticasphthis is not expected
to use GEF funding which would be used during thejget implementation phase only. Therefore as asewative
assumption, no direct post-project greenhouse géss®n reductions are claimed.

Indirect emissions reductions

The project is expected to catalyze significanthfer investment in biomass to energy technologiestd its policy, technical

and capacity building activities that are desigtedddress the current barriers to investment. & aes likely not only in the

agricultural industry but also in other industriggesulting in indirect emissions reductions. Usithgg GEF bottom-up

methodology, indirect emission reductions attriblgao the project are expected to be 4,000,00Q0¢G0T his figure assumes
a conservative replication factor of 4 (GEF usef@or3da market transformation initiative and 4 whereredit guarantee is
introduced).

Using the GEF top-down methodology, indirect enoissieductions attributable to the project are et at 1,800,000
tCOeq. This figure assumes that total technologicdl @onomic potential for GHG emission reductionshis area over the
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post-project 10 years is 3,000,000 8@, with a project causality factor of 60 %, whtakes into account the influence of the
related existing government initiativés

The range of indirect Cemission reductions is 1,800,000 — 4,000,000.690

“tis expected that post — project about 10 prsjeaiuld be installed annually in South Africa . faunt projections are only 2-3 a year. The
emission reductions due to these installations @vegual approximately 6400 tG€¥ per project.
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ANNEX H: WORK PLAN

Year 1 | Year 2 | Year 3 | Year 4 |

Project management and set-up
Finalised institutional set-up and relationships
Setoutroles and r ibiliti

Establish a Project Management Unit/Office

Recruit Project Manager

Establish a Project Steering Committee

Prepare Terms of Reference for key experts

Prepare detailed work plan

Dayto day coordination, managemnet and monitoring
of all proejct activities

1.1 Detailed and ct ization

from agro-processing SMMEs conducted

1.2 Capacity of biogas support centre strengthened

1.3 Biogas guideline and decision support

biogas systems in agro-processing SMMEs are desdlapc

1.4 Professionals and technicians i biogas techpdi@ined

1.5 Targeted training workshops (10) for market/pta
(project developers, enterprise executives, farmeds
operators, current users of waste ) on integraiteghb
systems conducted

1.6 Two Regional training workshops conducted &intr
experts from SADC countries on biogas technoldgies
SMMEs

Project component 2 - Market development and regul
2.1 Two quality standards for integrated biogasifsian
SMMEs developed, adopted and widely disseminated

2.2 Guidelines and regulations (environmental, nizth and
legal) on the valorization of digestate and effiugeveloped
and adopted

2.3 Biogas licence process streamlined

2.4 regulatory framework on access to the grid ioglkto
medium scale biogas projects developed

3.1 Detailed feasibility studies of 5 selected
demonstration projects are conducted

3.2 Five (5) integrated biogas demonstration projects
implemented to achieve atleast 3MW installed
capacity

3.3 Demonstration projects monitored, evaluated and
showcased.

3.4 Best practice manual developed and widely
disseminated

Project component 4 Scaling up

4.1 Investment strategy for integrated biogas
developed and disseminated

4.2 Technical assitance provided to realise atleast4
more investment projects (at least 6 MW)

4.3 Portfolio of at least 25 investment projects in
biogas sy: are iled and
disseminated

4.4 Techical support provided to design financial
support

4.5 National biogas investment forum organised
regularly




