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Small-sized biogas digesters range from 4-300 m* and are operated by small-scale agro-business, and small
scale livestock producers, households with dairy and or beef, schools and other institutions. The estimated
investment cost for small-sized biogas digesters ranges from USS$ 800 (6 m?) to USS$ 50,000 (300 m3).

Medium-sized biogas digesters range from 300-5,000 m> and are operated by agro-industry in partnership with
Councils and additional interested stakeholders. The estimated cost of a medium-sized digester is estimated at
USS 1.5-3.5 million (with a central estimate of $3 million), depending on the design, size and customer
requirements.

Large-scale biogas digesters are over 5,000 m? in size and are typically centralised co-digestion systems with
multiple waste streams.
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1 Situation analysis

1.1 Geography

1. Botswana is a landlocked country with a mean altitude of 1,000m above sea level and an area of
582,000km?. Much of the country is flat, with gentle undulations and occasional rocky outcrops. Among the
features punctuating the terrain are the Okavango Delta in the north-west and the Makgadikgadi Pans in the
Central District, the latter consisting mainly of calcrete and salty soils. In the east, along the north-south railway
line, the more favourable climate and soils support agricultural activity and this is where 80% of the population
is concentrated. The remainder of the country (66%) contains sand layers that support a vegetation of shrub
and grasses, with an almost complete absence of surface water.

2. Mean annual rainfall ranges from 250-650 mm. Rainfall is lowest in the south-west, gradually increasing
towards the north and north-east around Maun and Kasane; the vegetation intensifies into forest in the north-
east. The temperature range is wide, varying from —5°C to 43°C, with the lowest temperatures occurring in the
south-west of the country, where early-morning frost occurs between June and August. The bulk of the country
has soils classified as desert to semi-desert, supporting Kalahari bush savannah and grass savannah.

1.2 Economy

3. Economic growth registered in 2013 was 5.8%, slowing slightly to 5.2% in 2014. Growth of 4.9% is forecast in
2015. Headline inflation fell to 3.8% in December 2014 from 4.1% the previous vyear,
although core inflation (i.e. excluding administered prices) rose marginally from 4.7% to 4.9% over the same
period. With inflation at historically low levels and well within the Bank of Botswana’s 3-6% target range,
monetary policy was left unchanged during 2014, and the benchmark Bank Rate maintained at 7.5%. Key
thematic areas, such as growing the economy and promoting inclusive growth, form the basis of the 2015/16
Government budget. A substantial budget surplus of BWP?2 7.2 billion (5.6% of GDP) was realised in 2013/14,
due to the recovery of the key diamond mining sector, and the Government is committed to accumulating
further surpluses in the medium-term. Similarly, driven by strong diamond exports and receipts from the
Southern African Customs Union, a balance of payments surplus of P10 billion was achieved in 2014. As of the
end of December 2014, foreign exchange reserves stood at P79.0 billion (USS 8.3 billion), equivalent to 18
months’ import cover?,

4. Implementation of development programmes is undertaken in line with the National Development Plan
(NDP). The NDP is a medium-term (typically six-year) development plan which identifies objectives, policies and
accompanying Government spending programmes in the context of budget constraints arising from
macroeconomic projections. The Plan is also aligned with the long-term objectives set out in the National
Vision planning document and includes development benchmarks based on internationally-agreed targets such
as the Millennium Development Goals. The Government has also embarked on the preparation of the National
Vision Beyond 2016, to be launched in September 2016. It is for this reason that NDP 10 was extended by one
year to allow for the new Vision to be aligned with NDP 11% The National Vision will provide benchmarks for
long-term national development against which progress through the successive NDPs can be evaluated, as well
as aligning national development with global development aspirations — i.e. with the post-2015 Sustainable
Development Goals (SDGs) and development process.

21 USD = P9.7 (BWP also known in financial markets simply as P).
3 The 2015/16 Budget in Brief, Ministry of Finance and Development Planning.
4 (1

Ibid.
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1.3 Energy Situation

In 2009, Botswana’s primary energy supply was 85 PJ. Fuel imports accounted for 13% of the country’s total
imports, and cost USS 625 million. The country was only 46% energy self-sufficient during this period. A snap-
shot of the fossil energy sector in Botswana developed in 20075 indicates that petrol was the most consumed
energy source (33%), followed by coal and electricity (25% each), diesel (12%) and other sources of energy at
about 1% each. Although the snapshot did not include fuelwood, the 1981-2003 trend showed fuelwood
consumption being higher than petrol and diesel combined, and declining only slightly at the end of 2003.
Consumption of petroleum products had, in 2007, exceeded 1,500 million m? but started to decrease during
the fuel price-hikes of 2008 to 800 million m? and stabilised at just around 900 million m3.

5. Electricity generation stands at 444 GWh (excluding emergency generation from diesel), with electricity use
per capita being 1,528 kWh. Botswana produces 80% of its electricity needs through a state-owned entity,
Botswana Power Corporation (BPC). The rest comes mainly from Eskom in South Africa, EDM (the electricity
company of Mozambique) and the Southern African Power Pool (SAPP). The country’s installed generating
capacity stands at 892 MW, of which 132 MW is under maintenance and is expected to return to service by the
end of 2016. Peak demand is 681 MW. In late 2014, national access to electricity was 69%, and it is expected to
increase to 80% by 2016°.

6. During the 2013 financial year, BPC incurred a 37% (P989 million) increase in the cost of supply to P3.7
billion, from P2.7 billion in the prior year. Generation, Transmission and Distribution expenses constituted
almost 93% (P3.4 billion compared to P2.5 billion for March 2012) of the total operating cost. Financial losses
from operations amounted to P751 million (net of the Government’s tariff subsidy of P871 million and P239.7
million support towards emergency power costs), compared with P311 million recorded in the prior year’. In
the table below, the latest BPC electricity tariffs are presented.

Fixed Charge Energy Charge
Oold Tariff New Tariff Oold Tariff New Tariff

Up to 200 More than Up to 200 More than Up to 200 More than

kWh 200 kWh kWh 200 kWh kWh 200 kWh
Domestic 19.12 21.98 0.5386 0.6883 0.5763 0.7571
Customers Up to 500 More than Up to 500 More than Up to 500 More than

kWh 500 kWh kWh 500 kWh kWh 500 kWh
Small 51.17 66.53 0.6166 0.7879 0.6598 0.8667
Business
Me(.:llum 51.17 66.53 0.3978 0.4376
Businesses
Larg.e 51.17 66.53 0.3587 0.3946
Businesses

Table 1. BPC Electricity Tariffs, 20138

7. The cost of power generation in Botswana is higher than the tariff charged to customers, as presented in the
figure below®. The difference between production cost and income is covered by a Government subsidy.
Below, BPC provides an example of the cost of coal generation being a minimum of BWP 1 per kWh, while the

® Information obtained from the ‘Botswana Draft Energy Policy as done by Task Force 2, document of December 2009.
5 Draft Energy Policy, February 2015.

7 BPC Annual Report, 2013.

8 2013 TARIFF RATES.pdf - Botswana Power Corporation

9 BPC Annual Report 2013.
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consumer pays BWP 0.43per kWh, which means the Government is required to provide a subsidy of BWP 0.57
per kWh.

BPC Cost of Electricity

120
109
100
30 85
68
60 57 57 60
50 48
40
2 ﬁ67 36 36
20 Average Selling price BPC (Thebe / kWh)
DOMESTIC
0
2007 2008 2009 2010 2011 2012 2013

Figure 1. BPC cost of electricity

8. The current renewable energy mix connected to the grid is about 1%°. An ambitious target of 25% by 2030
has been set by the Government, though a Government-commissioned study on potential feed-in tariff
options, undertaken in 2011, concluded that the cost of producing electricity from renewable energy is higher
than that generated by coal. The Government has indicated that it will consider financial support for renewable
energy™ — including through a feed-in tariff — ideally in a context when coal-produced electricity prices are
market-based without subsidies. Investment by project developers in renewable energy technologies, including
biogas, that can produce electricity at a lower cost than the derived cost-reflective tariff is being highly
encouraged.

9. Currently, there are 15 known biogas plants in Botswana. Two of these plants are used for research, 2 are
based at wastewater treatment plants, and the rest are used for cooking and lighting at hotel and household
scales?2, The feed stocks used are food, agro-waste and sewage slurry.

10. The Draft National Energy Policy of February 2015, already approved by Cabinet and scheduled for the
November 2015 Parliament sitting, outlines the following objectives that are aligned with the UNDP-
implemented, GEF-financed biogas project: improving security of supply, equitable access to affordable
modern energy, increasing the share of renewables, offsetting the country’s carbon footprint through
renewables, ensuring effective private sector and NGO participation in the energy sector, and mainstreaming
of gender, age and socio-economic issues in energy policies and programmes.

11. Some of the gaps and barriers identified by a SE4ALL gap analysis for Botswana in 2014 with regard to
thermal-energy applications, the power sector and modern energy for productive use are as follows:

e Lack of clear policy for energy access, renewable energy and productive use of energy.
e The need for assessment of renewable energy potential and the capacities that can be achieved, as
well as the need to identify, cost and outline benefits of various technologies.

10 This includes a 1 MW solar PV project.

1 This is illustrated by the recent request for bids for the construction of a 100MW solar PV park:
http://af.reuters.com/article/investingNews/idAFKBNOOPOOA20150609

2 Draft Energy Policy, February 2015.
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e The need to institute appropriate regulatory frameworks — for example, for technology standards
and incentives to reduce costs to consumers.

e Unwillingness of Government to absorb risk to allow energy producers to supply grid, mini-grid and
off-grid systems.

e lLack of monitoring and evaluation of set targets for energy access and renewable energy
penetration.

e Limitations of Botswana-based technology developers, designers, installers and maintenance.

1.4 Botswana’s GHG emissions

12. The Government of Botswana ratified the United Nations Framework Convention on Climate Change
(UNFCCC) on 27 January 1994, and it came into force on 27 April 1994. Though Botswana is a minor emitter of
greenhouse gases (GHGs), the country is negatively impacted by climate change. Water is a scarce commodity
in the country and the situation will be aggravated by the impact of climate change.!3

13. The national GHG inventory of anthropogenic emissions and removals for the year 2000 was calculated for
the following five sectors: Energy; Industrial Processes; Agriculture; Land Use, Land Use Change and Forestry;
and Waste. IPCC default emissions factors were applied. Botswana’s GHG emissions were estimated as 7,168.7
Gg COze in 2000 and removals were 42,941 Gg CO.e. Net emissions after accounting for removals were
35,506.8 Gg CO,e, indicating that Botswana was a net sink in 2000.14 The energy sector contributed 5,537.9 Gg
COze of emissions and the waste sector contributed 111.3 CO,e of emissions.

14. Carbon dioxide emissions increased by 74% between 1994 and 2000, N,O emissions increased by 100% due
to increased combustion of fossil fuels (coal and transport fuel), and CH4 emissions declined by 49%. The
increase in CO; was attributable to the use of biomass by households for cooking: in 1994 households only
contributed about 2% of CO, emissions, but, by 2000, households contributed 46% of CO, emissions.

15. Although there is a Parliamentary Committee on Climate Change, a Technology Needs Assessment (TNA)
conducted in 2004 found that Botswana needed to develop a comprehensive action plan to improve its
medium- to long-term capacity to address climate change, and this remains true today. There are no national
climate-change plans and climate change is only weakly infused in social, economic and environmental
policies.!s

1.5 Organic and Agro-Waste Production and Management

16. Abattoir agro-waste can be defined as waste or wastewater from an abattoir, which can consist of
pollutants such as animal faeces, blood, fat, animal trimmings, stomach contents and urine.'® Proper waste
treatment and methane capture of agro-waste presents opportunities, not only for reducing GHG emissions
but also for addressing the country’s energy needs and limiting groundwater contamination. However, as
Botswana’s National Report for the United Nations Conference on Sustainable Development (Rio+20) states,
Botswana’s current “management of waste as waste is wasteful”.

17. Botswana’s beef industry is a major export earner. The Energy Policy Brief — Reflecting on the Challenges of
Attaining a Green Economy for Botswana'’ states that the Botswana Meat Commission (BMC), a Government

13 Second National Communication to the UNFCCC, December 2011.

4 |bid.

> Ibid.

16 The different sources of waste in red-meat abattoirs can be categorised as: lairagus/animal pens; bleeding/stunning; carcass processing /cleaning; offal
processing; and by-products processing.

7 This Policy Brief was prepared with assistance from UNDP in support of the Ministries of Environment, Wildlife and Tourism, Finance and Development
Planning, and Foreign Affairs and International Cooperation in preparation for the United Nations Conference on Sustainable Development in June 2012
and for subsequent use within the country to advance sustainable development.
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parastatal, exports close to 11,700 tonnes of frozen meat a year to Europe, worth the equivalent of
approximately USS 120 million a year. According to the Botswana Financial Statistics8, beef exports by BMC
were P1,002 million, equivalent to USS$111 million in 2014.

18. BMC’s abattoir in Lobatse (South-Eastern Botswana) is managed according to high professional standards
and is regulated according to international best practices (requirements for EU exports); however, the
treatment of effluents from the abattoir is unsustainably managed. An Environmental Impact Assessment (EIA)
undertaken in 2009%° (as well as field visits by UNDP during project preparation) confirm that polluted
wastewater from the abattoir is entering the environment. BMC has two additional abattoirs, one in Maun
Lobatse in the southern part of the country and another in Francistown in the north-east of the country.

19. The EIA further states that: “Since all local aquifers are now polluted, Lobatse is now supplied with water
from the North-South Carrier.” Any further pollution into the Woodlands aquifer will limit the recovery of this
important resource. Moreover, the methane from the effluents is not captured or flared from the anaerobic
ponds — thus releasing GHG emissions into the atmosphere — while the BMC Lobatse slaughter plant is
exclusively reliant upon imported LPG and coal-based electricity for thermal and electric applications. Such
activities continue despite the fact that the Botswana Waste Management Strategy (1998) made a series of
explicit recommendations regarding the sustainable treatment of waste from the food industry.

20. The Draft Energy Policy of February 2015 (which is not yet a full policy) also points specifically to the need
for promoting investment in infrastructure to produce bio-energy from the by-products of agro-
processing. The Policy Brief, above, indicates that abattoirs and sewage treatment plants are priority areas for
intervention if the country’s Green Economy vision is to be achieved. As of September 2014, BMC slaughtered
approximately 700 cattle per day. Capacity is very low during the first three months of the year (during the
rainy season), then picks up during the grazing season. BMC has stand-by diesel generators and uses coal to
produce steam for sanitation purposes.

21. The Botswana Waste Management Strategy (1998) viewed the main environmental problem at the time as
being wastes associated with the meat industry. The Botswana Meat Commission (BMC) was undertaking
studies into processes to convert its wastes into valuable by-products at the time of this Strategy. Through the
Waste Management Strategy, the Government planned to:

e Invite BMC to cooperate closely in demonstration projects applying its waste recycling methods to smaller
abattoirs,

e Request BMC to improve the situation with respect to tannery effluents because they represented a major
threat to groundwater. Appropriate technologies were deemed to be available and possible, and the
Government requested BMC to develop a waste management plan?°,

22. Fifteen years after the publication of the Waste Management Strategy, these recommendations remain
unaddressed, which is testament to the need for urgent and long-overdue changes in the agro-processing
sector.

23. With a national cattle population of approximately 2.55 million (Agricultural Census, 2011), there is
potential to produce biogas from cow dung and other animal waste in abattoirs. At the time of the Agricultural
Census, there were 74,664 traditional and 659 commercial cattle holdings. According to BMC reports, the

18 published monthly by the Bank of Botswana (see www.bob.bw)
9 Retrospective EIA of the Lobatse Abattoir — Botswana, Ecosurv, Client: Botswana Meat Corporation, 2009.
20 Botswana’s Strategy for Waste Management, 1998
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amount of dung generated per cow is about 20 kg, while the amount of wastewater generated in abattoirs per
cow is between 2.3- 2.5 m3.

24. A total stock of 1.9 million chickens (1.5 million broilers and 0.4 million layers) is estimated for 2014 in
South-Eastern Botswana (i.e. in all seven districts of South-Eastern Botswana). Although the number of birds
fluctuates, these figures mean that almost two-thirds of poultry farming in the country takes place in the
South-Eastern region?’. This also implies that most of the methane produced from open dumping of chicken
manure happens in this area. Poultry wastes pose serious environmental pollution problems through offensive
odours and promotion of fly and rodent breeding. The daily manure production by a broiler and laying hen is
estimated to be 0.09 kg and 0.18 kg, respectively??. Applying this to the Botswana context, the broilers in the
South-Eastern region produce 135 tonnes of manure daily, while the layers produce an additional 72 tonnes.

25. The Gaborone wastewater treatment plant uses an activated sludge reactor with surface aerators and
secondary settling tanks and maturation ponds. Effluent is regularly sampled and analysed at a modern
laboratory situated at the site. Chemical Oxygen Demand (COD), Biological Oxygen Demand (BOD) and
Suspended Solids (SS) are monitored, with NH3-N and PO, measurement undertaken occasionally. The
laboratory at the Gaborone wastewater treatment plant can be utilised to analyse the agro-waste streams for
their chemical potential to generate biogas.

26. District councils use diesel-powered refuse trucks to collect waste from households and agro-industry and
transport it to the landfills. Each of the district councils manages a landfill, while Gaborone City Council and
Kweneng District share one regional landfill, Gamodubu. The regional landfill is approximately 30 km
equidistant from Gaborone and Molepolole. Other diesel-powered trucks are used for the collection and
transportation of sludge from pit latrines. Non-renewable/non-biodegradable plastic linings are used in some —
but not all — landfill and abattoir pits. Plastic tanks are also used, particularly in abattoirs. As there is currently
no policy or activities on waste separation, some of the agro-waste from abattoirs and poultry farms is
deposited in landfills already mixed with other waste.

27. At the Gamodubu landfillz?, two diesel-powered incinerators are used for the disposal of clinical and
confidential waste. There are five cells allocated for the disposal of general waste, each one lined with a geo-
membrane clay liner and pipes (drainage pipes) for the collection of leachate, which is disposed of in an open
sump where the water evaporates. The leachate is sampled and analysed twice a year. There are separate cells
for scrap metal, tyres, garden waste and rubble. The landfill uses specialised diesel-powered machinery,
including two landfill compactors, three tipper trucks to transport cover material (soil), one front-end loader,
one tyre cutter for shredding tyres, a wood chipper, one bulldozer and a water bowser for dust suppression.

28. District councils are increasingly interested in utilising the waste streams from schools and other
educational institutions to produce biogas, as a means of replacing LPG and biomass. There are no actual data
on the quantities or quality of these waste streams. Other potential sources for biogas feedstock include 12
municipal abattoirs, 30 private abattoirs and 2 Government abattoirs (operated by BMC).2* However, the
organic waste fraction is not currently separated from other types of waste, which would be required for
biogas digestion.

21 Based on data from the Department of Animal Production, Ministry of Agriculture.

22 J.C. Moreki and S.C. Chiripasi (2011), ‘Poultry waste management in Botswana: a review’, Online Journal of Animal and Feed Research, Volume 1, Issue
6: 285-292.

2 The Gamodubu landfill is a model landfill and a similar approach can be found at the other landfills managed by councils in South Eastern Botswana.
24 Botswana Biomass Energy Strategy (2009).
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29. The table below presents the findings of a pre-feasibility study undertaken during the project preparation
(PPG) period? on waste streams available at a number of agro-industrial facilities and ongoing practices with
regard to waste management. The sites presented hereunder were initially proposed to provide feedstock to

feed into the large-scale biogas digester as proposed by BioSys and in the PIF.

Site name

Star Poultry

Feed Master abattoir

Dikoko tsa Botswana

Goodwill Poultry

Type of business /
entity

94,000 layer
chickens

- Cattle rearing: 7,000
head of cattle

- Abattoir: slaughtering
100 cattle/day and ~100
goats/day

- Layer chickens ~20,000

Chicken abattoir,
slaughtering 4,000-
7,000 chickens per
day

Chicken abattoir
slaughtering 8,000
chickens per day

Type of waste / Chicken manure - Cow dung/chicken Effluent: Effluent:
substrate manure and goat ¢ Blood e Blood
droppings heaped e Fat e Chicken fat
- Effluent: e Rumen e Rumen
e Blood
e Rumen
e Fat
- Chicken manure
- Goat manure
Average daily ~7.5 tones/day ~60 tones/day ~10 m’/ day ~10 m’/day

quantities

Availability of water
source

60,000 litres/3-4
days

Municipality 30,000
litres/day

110,000 litres/day

Municipality 110
liters/day

Current practice of
waste treatment /
disposal /
management

Chicken manure:
Open dumping site
on location

Cow dung: Open cow
dung, chicken manure
and goat dropping
dumping in open spaces
meant to fertilize
farmland but no crops
actually grown on these
dumping sites because
of excessive manure
concentrations.

Wastewater: catchment
pond for effluent from
abattoir.

Effluent: disposed of in
distillation ponds, with
agents added to the
waste water and left to
evaporate.

Effluent: feathers,
rumen and blood
disposed of at landfill
on a daily basis.

Wastewater and fat:
filtration system for
the fat and feathers
from the
wastewater. After
filtration, the waste
water goes into a
series of 4 septic
ponds which distil
the waste water. The
wastewater is then
pumped into a
membrane-covered
fifth pond before it is
pumped into pond 6
with plants and algae
absorbing the CO,.

Effluent: feathers,
rumen and blood
disposed of at
landfill on a daily
basis.

Wastewater and
fat: filtration system
for the fat from the
waste water. From
filtration, the
wastewater goes
into a septic tank
which is connected
to the municipal
sewage system.

Major issues

Open pit dumping

site:

e Odor from
dumping site.

e Open dumping of
waste

e Methane collection
site located next to

e Filtration system
not efficient — fat
still passing into
the ponds

o Filtration system
not efficient — fat
still passing into
the septic tank

% pre-feasibility studies at three potential sites for the construction of a biogas plant to inform the preparation of the UNDP/GEF project document —
Promoting Production and Utilisation of Bio-Methane from Agro-Waste in South Eastern Botswana, Environplan (2014).
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Site name Star Poultry Feed Master abattoir Dikoko tsa Botswana Goodwill Poultry
e Methane build Gaborone Dam: waste | ¢ Methane collects and municipal
up at dumping is seeping into water in the ponds sewage system
site source and e Disposal of e Methane collects
underground water effluent into the in the septic tank
o Effluent disposal on landfill o Disposal of
site e For every chicken effluent into the
e Land degradation slaughtered, ~15 landfill
arising from the liters of water is e For every chicken
dumping of wet used to clean it slaughtered, ~15
concentrated animal liters of water is
waste into the used to clean it
environment
Type and quantity of | BPC grid electricity | Current electricity bill BPC grid electricity BPC grid electricity
fuel (diesel / gas — current bill unknown and water bill: ~Pula | with diesel backup
[electricity / unknown 120,000 /month generator
other)/energy use
Studies to address None carried out None carried out None carried out None carried out
energy /
environment

Table 2. Overview of potential waste streams for biogas

30. From observations during project preparation, fat stains can be seen at abattoir waste pits, as well as the
formation of methane gas. At locations where wastewater from poultry farms and abattoirs is dumped, there is
no vegetation growth.

31. The business-as-usual scenario/practices for waste treatment at abattoirs and landfills are as follows:

e The recommendations on sustainable management of agro-waste streams presented in the Botswana
Waste Management Strategy (1998) have not been fulfilled. The Strategy was never implemented.

e There are no specific guidelines or standards on the sustainable utilization of biogas from agro-waste and
wastewater, nor an institutional framework aimed at providing best practices in this sub-sector.

e In most cases, large-scale abattoir effluent is discharged into anaerobic evaporation ponds, many of which
are in a poor state of repair or unlined. Degrading manure emits GHGs and pollutes the groundwater with
nitrates.

e Effluent from improvised or slaughter slabs are often discharged into open pits or rivers.

e Other types of solid waste from abattoirs (fiscal matter and waste produced during carcass processing and
offal handling) are often directed to the evaporation ponds via wastewater and are later transported to the
local landfill by the district council.

e Farm waste and solid waste from small abattoirs is heaped or disposed of at landfills, with little or no
utilization.

e Municipal Solid Waste (MSW) and abattoir wastewater is pumped/transported to other drainage locations
or transported to landfills in diesel-powered refuse collection vehicles.

e District councils are using expensive, imported diesel to run incinerators at landfills and fuel refuse trucks.
Districts in the South-Eastern region of the country (where most of the population resides and where most
of the waste is generated) spend approximately USS 2.5 million per year on inefficient waste management
activities.

Due to the lack of an up-to-date waste management policy, an absence of a national energy policy or
renewable energy strategy, and the lack of clear guidance on investment in renewable energy technologies as
well as low levels of skills, Botswana has only a few (about 15) biogas plants; moreover, in many cases, these
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are non-functional. At the same time, no methane from abattoirs or landfills is being utilised. There are no
dedicated investment facilitation platforms or training programmes to support the diffusion of low-carbon
agro-waste technologies.

The project baseline is expected to reflect minimal, if any, biogas development without GEF support.
Government, parastatal, private sector and NGO stakeholders were consulted extensively during project
preparation. While interest in biogas technology is moderate to high, technical understanding of the
technology is low and no stakeholders were found to have plans to invest in biogas in the baseline (i.e. without
GEF support).

1.6 Legislative and Institutional Analysis

32. A study was undertaken as part of the project preparation (PPG) phase to map the legislative and
institutional and policy framework relating to waste management and the utilisation of biogas as a renewable
energy technology. Policy documents, legislation and other relevant reports were studied. Additional
information was obtained from meetings with stakeholders. Detailed information on the policy and
institutional analysis is presented in the document on Promoting Production and Utilisation of Bio-methane
from Agro Waste in South-Eastern Botswana.?®

Legislation
[ Year Objective Potential Impact of the Act.on Biogas/Bio-Methane
Demonstration Plants
Environment Assessment Act 2005 Provision of an EIA | A biogas/bio-methane plant owner must invest in an
2011 for activities that EIA. This will be an additional cost in terms of time
have a negative and finance required. The EIA must first be
impact on the approved before the plant can be constructed. The
environment. Act does not apply to security organs such as the
defense force, police, etc.
Waste Management Act 1999 Management of The Act requires biogas/bio-methane plants to be
controlled and included in District Council Waste Management
(To be reviewed as part of the hazardous waste. Plans.
Integrated Waste
Management Policy?’) A Waste Recycling Plan that includes information on

the type and quantity of waste that will be recycled
or processed must be developed.

Registration and Licensing of Waste Carriers: private
companies that transport substrates require this
licence.

The Act supports information-sharing and
transparency — biogas/bio-methane production
information should be deposited with the
Department of Waste Management and Pollution
Control (DWMPC) to be included in the Public
Records and the Public Register.

The Act is supportive of abattoirs and poultry farms
supplying substrates to biogas/bio-methane plants.

26 Nozipho Wright for UNDP, October 2014.
27 The Department of Waste Management and Pollution Control (DWMPC) is currently in the process of reviewing the Waste Management Policy.

UNDP Environmental Finance Services Page 16




Potential Impact of the Act on Biogas/Bio-Methane

Instrument Year Objective Demonstration Plants

Industrial Development Act 1988 Any biogas plant owner is required to apply for an

(Amended title: Industrial Revised Product Industrial License. The Department of Industrial

Development Regulations, 2006 manufacture Affairs Gaborone office only accepts applications

2008) Amended licensing. from large firms: i.e. those with annual turnovers of

2008 BWP 5 million or more. Small and medium firms can
only apply to their respective councils.

Atmospheric Pollution 1971 Prevention of A licence is required for any industrial process that

Prevention Act pollution of the could emit into the atmosphere. Application for a
atmosphere by registration certificate is another process to be
industry. followed prior to constructing a biogas/bio-methane

plant.

Waterworks Act 1962 Prevention of the This Act calls for the efficient use of water at future
misuse and biogas/bio-methane plants, as well as care to be
pollution of water. taken so as not to cause any pollution to

underground aquifers and other public water works.
The Act contains provisions for water to be turned
off if the owner of a plant offends or if there is a
shortage of water in the area/country

Public Health Act 1981 Prevention of Protects the quality of water used by the public by
pollution of controlling the disposal of polluted water.
underground water
and other pollution | Prohibition of ‘nuisance’ or smells which could come
that could affect from, for example, garbage or manure heaps
public health. supports biogas/bio-methane production as

penalties can be imposed on organic waste owners
who do not comply, indirectly encouraging them to
use their manure/garbage for biogas production.

In order to avoid the pollution of underground
aquifers and other public water pollution,
atmospheric air pollution and the spread of
diseases, international biogas/bio-methane
production standards must be applied and enforced
at all times.

Electricity Supply Act 1973 Amended ‘to The Amendment Act of 2007 allows applications for

Amended | authorise the a licence to generate, supply, transmit, distribute,
in 2007 creation export or import electricity. It supports the
and licensing of Government’s plans to attract the private sector (i.e.
independent independent power producers, IPPs) to contribute
producers and in the development of the country’s energy
suppliers of infrastructure and service delivery.
electricity...”.
However, the lack of feed-in tariffs or any clear
renewable energy guidelines represents a barrier for
potential investors.
Local Government Act 2012 This Act allows councils to generate revenue

through business operations. The Kgatleng District
Council has already established a business arm
which could be used to create a Public-Private
Partnership (PPP) to establish and operate a
biogas/bio-methane plant.

Table 3. Overview of Policies and Acts Relating to Waste Management
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Related strategies and policies

33. The Ministry of Environment, Wildlife and Tourism (MEWT) will launch a National Strategy for Sustainable
Development towards the end of 2015. A concept brief regarding the approach to sustainable development
and which will pave the way for the establishment of a Sustainable Development Plan process, is still in
progress and will be launched in August by the Minister and will include issues pertaining to environment,
economy and social services, poverty eradication, climate change, natural resources and eco-systems as well as
the national institutional framework for sustainable development, among others.

34. The Economic Diversification Drive (EDD) is the Government’s initiative that promotes the private sector. It
is overseen by the National Economic Diversification Council. EDD’s key stakeholders are Government
ministries and departments, parastatals, the private sector, civil society and labour unions. Economic
diversification is to be achieved through two components: first, to leverage the Government’s purchasing
power to stimulate local production and consumption by procuring from locally-based manufacturers and
service providers; second, the medium-to-long term strategy aims to diversify the economy through holistic
and systematic development of globally competitive enterprises that need little or no Government protection
and support. Objectives of these strategies are employment creation, wealth creation, poverty eradication,
industrialisation and economic development. It is expected that the EDD will accelerate diversification of the
economy into sectors that will continue to grow long after minerals have run out.

Waste Management and Energy Institutions
The following institutions are currently involved / will be involved in organic waste management, related
technologies such as biogas as well as accompanying research and innovation.

1.6.1.1 Ministry of Environment, Wildlife and Tourism

35. The Department of Sanitation and Waste Management (DSWM) was established in April 1999 under the
provisions of the Waste Management Act, 1998. The Department of Sanitation and Waste Management was
later merged, in 2005, with the Department of Air Pollution Control Division from the Department of Mines to
form the current Department of Waste Management and Pollution Control (DWMPC) under the Ministry of
Environment, Wildlife and Tourism28, DWMPC is mandated to prevent and control pollution of the environment
through the formulation of waste management policies and the regulation and monitoring of the waste sector.
DWMPC also registers and licenses waste carriers, waste disposal sites and waste management facilities, and
monitors the collection, disposal and treatment of controlled wastes, as well as the trans-boundary movement
and disposal of hazardous waste®. The Department is currently working on an Integrated Waste Management
Policy, with the aim of holistically addressing issues of waste management and enforcement of these policies in
the country. Work on this policy started in 2014 and is expected to be concluded in 2016.

1.6.1.2 Ministry of Local Government and Rural Development (MLG&RD), and District
Councils

36. The Ministry of Local Government and Rural Development (formerly the Ministry of Local Government,

Lands and Housing) supports Local Authorities to fulfil their legislative requirements of ensuring healthy living

conditions for the public and effective waste management as required by the Public Health Act and the Waste

Management Act, respectively.

28 http://www.mewt.gov.bw/DWMPC/index.php
2% Waste Management Act, 1999.
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37. Botswana is divided into 15 administrative districts: 9 rural and 6 urban. These are administered by 15 Local
Authorities (district councils, city councils or town councils). Councils operate with two types of governance
structure: (1) the political leadership, which comprises councillors representing various demarcations in the
district, town or city council; and (2) the local authority administration, led by a council secretary, town clerk or
city mayor. The powers and duties of Local Authorities, as stated in the Waste Management Act 1999, include:
preparation of waste management plans; waste recycling plans and litter plans; waste collection; ensuring the
provision of waste storage receptacles; disposal of waste; serving notices for depositing litter; waste recycling;
prohibition of litter and abatement of litter. The Environmental Health Department of the MLG&RD is
responsible for administration of waste management projects and programmes at Local Authority level.

38. Currently, district councils in the South-Eastern region?° of the country (where most of the population lives
and most waste is generated) are spending 21 million Pula per year (approximately US$2.5 million) on waste
management activities. A large portion of this budget is spent on diesel for incinerators at landfills and
operating a fleet of diesel-powered refuse and waste collection trucks. MLG and the councils are working on
developing more cost-effective and sustainable models of waste treatment.

39. Since 2014, district councils have been mandated to invest in Public-Private Partnerships (PPPs) to enhance
development. This is a new governance arrangement under the Ministry of Local Government and Rural
Development and, to date, no PPPs have been established. The Kgatleng District Council is in the process of
establishing a PPP with a technology provider to install and operate an incinerator for waste management. This
governance arrangement opens up opportunities for agro-industry and councils to jointly develop programmes
to utilise waste streams for productive use.

40. The Department of Environmental Health (DEH) under MLG&RD, housed in district/town/city councils, is
responsible for providing waste management services, such as waste collection and disposal, in each area of
jurisdiction. Responsibility for waste management is shared between the DEH and the councils, while DWMPC
provides guidance on issues relating to waste management/wastewater and air pollution matters.?! Both the
councils and DWMPC conduct inspections of industrial facilities.

41. The Department of Environmental Affairs (DEA) which falls under the Ministry of Environment, Wildlife and
Tourism, was heavily involved in the development of the Environmental Impact Assessment Act (EIA Act),
which was enacted by Parliament in May 2005 and revised in 2011 to form the Environmental Assessment Act
(EAA). The EAA assesses the potential effects of planned developmental activities on the environment and
human health, provides mitigation measures and puts in place monitoring and evaluation processes.3? The EAA
applies to policies, programmes, projects or activities that are likely to have a significant effect on the
environment. DEA is the custodian of the EAA and other environmental legislation, as well as multilateral
agreements such as the UNFCCC. It is the focal point for implementation of action plans relating to Agenda 21
and, recently, the Sustainable Development Goals and Post-2015 processes. DEA is also the GEF focal point in
Botswana.

1.6.1.3 Ministry of Minerals Energy and Water Resources: Energy Affairs Division and BPC

42. The Energy Affairs Division (EAD) formulates national energy policy, with the aim of creating an
environment in which Government, development partners and the private sector can provide affordable,
environmentally-friendly and sustainable energy services in the country. EAD has a dedicated Biomass Unit that
deals with all biomass energy resources, including woody and wet biomass and energy crops (excluding
agricultural residues). EAD has recently completed a Draft Energy Policy (February 2015), which places

30 pistrict Councils (Gaborone City Council, South-East District Council, Lobatse Town Council, Southern District Council, Jwaneng Town Council, Kweneng
District Council, Kgatleng District Council).

31 http://www.mewt.gov.bw/DWMPC/article.php?id mnu=107

32 http://www1.eis.gov.bw/EIS/Policies/Environmental%20Policies/Environmental%20Assessment%20Act.pdf
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emphasis on the development of the renewable energy sector, including biogas. ‘Adoption of the renewable
energy feed-in tariff (REFIT) policy’ is also stated among the Draft Policy’s electricity strategies. It is envisaged
that the Policy will be passed by the legislature in 2015.33

43. The Botswana Power Corporation (BPC) is a parastatal utility established in 1970 by an Act of Parliament.
The Corporation is responsible for the generation, transmission and distribution of electricity within Botswana.
The Corporation generates and distributes electricity, notably from the Morupule power station which provides
approximately 20% of the country’s power requirements. BPC, with support from the Government,
commenced implementation of the Rural Electrification Programme in 197534 with the objective of extending
the national grid across the country over time. The programme continues to date.

44, Between 2005-2014, UNDP and the Government of Botswana implemented a GEF-financed project,
‘Renewable Energy-Based Rural Electrification Programme for Botswana’®. A subsidiary of BPC, BPC Lesedi
(Pty) Ltd, was an outcome of this project. BPC Lesedi was a joint venture between Botswana Power Corporation
and the French energy company, EDF International. BPC Lesedi was an energy services company formed for the
commercial provision of basic energy services using solar photovoltaics (PV) and energy-efficient cooking
appliances. A new PV-biogas mini-grid system was established in Sekhutlane Village in Southern Botswana
operated by BPC Lesedi. BPC Lesedi was liquidated in 2014. This experience will be used as a guide for the
development of the PPP model under this — biogas — project.

45. The BPC can, in theory, enter into a power purchase agreement (PPA) if the price is considered reasonable,
though the Corporation has never done so before with any company except Eskom (South Africa) and
Nampower (Namibia). BPC will not reveal how much it is paying for the Eskom or Nampower power, only that
the contracts ensure that the Corporation receives power in excess of 100 MW at reasonable tariffs. The tariffs
are structured using the time-of-use model: peak-hour tariffs are higher, while off-peak (e.g. night-time) tariffs,
when there is an abundance of power in the region, are lower.

1.6.1.4 Ministry of Infrastructure, Science and Technology (MIST)

46. The Botswana Institute of Technology Research and Innovation (BITRI) is a publicly-funded research and
development institution, a parastatal under the Ministry of Infrastructure, Science and Technology (MIST).
BITRI was established as a limited company by guarantee (non-profit) in 2012. BITRI's energy mandate focuses
on needs-based research, and the development and adoption of energy technologies for Botswana. In addition
to research and development, BITRI also offers training and consultancy on energy technologies. BITRI is
currently commencing a biogas project with a partner in Ghanzi District in western Botswana. The project is
funded from BITRI’s recurrent budget and is thereby supported by the Government of Botswana. BITRI was
elected by stakeholders in November 2014 to be the lead national agency for the UNDP-implemented, GEF-
financed biogas project.

47. The Botswana Innovation Hub (BIH), under the Ministry of Infrastructure, Science and Technology, provides
facilities to domestic, regional and global companies undertaking research and development activities and
promoting technology-based innovation and entrepreneurship. BIH’s work is intended to stimulate

33 The Intended Nationally Determined Contribution (INDC) for Botswana states that “Botswana is developing a Climate Change Policy and Institutional
Framework which will be supported by a Strategy and Action Plan to operationalize the Policy. The Policy will be approved by Parliament in 2016.” The
country intends to achieve an overall emissions reduction of 15% by 2030, taking 2010 as the base year. The reductions will be realised from the energy
sector. The country will also continuously implement mitigation measures for the livestock sector to reduce CHs4 emissions mainly from enteric
fermentation, though these initiatives are not estimated in the 15%. Initiatives for emission reductions will be developed from the long-term low-carbon
strategy. The REFIT is actually in the Energy Draft Bill that will be discussed in Parliament during the December 2015 sitting. If it passes, then it is highly
likely to happen during the lifetime of the project. The project will take note of the required transitional arrangements regarding institutional, legal and
administrative issues which might cause delays in implementation, but it is important to note that there is political willingness associated with the Energy
Bill (and hence the REFIT).

34 http://www.bpc.bw/Pages/home.aspx

3 PMIS 1235.
e —
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downstream job creation in new manufacturing and services enterprises. BIH has partnered with Lund
University and Krinova Science Park in Sweden to establish a CleanTech Centre of Expertise programme within
BIH, with support from the Swedish International Development Agency (SIDA). The programme is intended to
establish a hub for research and business development on clean technologies with relevance to Botswana,
Swedish partners and their stakeholders. The programme promotes innovation that answers global
environmental challenges such as water and air pollution, biomass and water depletion, and climate change.
BIH will host training workshops and develop investment facilitation platforms for further agro-waste
technology diffusion as part of the UNDP-implemented, GEF-financed biogas project.

1.6.1.5 Parastatals and Private Sector

48. The Botswana Meat Commission (BMC) was established by the Government in 1967 to be solely
responsible for the slaughter and marketing of all beef exports. BMC coordinates the production of beef from a
national herd that grazes on rangelands covering much of the country’s 580,000 square kilometres. The
facilities at BMC headquarters in Lobatse have been designed and constructed as a complete, integrated
complex of abattoir, canning, tanning and waste treatment/by-products plant to handle a throughput of up to
8,000 cattle and 500 small stock per day.

49. BMC currently slaughters approximately 700 cattle per day. The main waste produced is rumen and fat,
while off-cuts are used to produce carcass and blood meal for sale. The BMC has signed Trade Effluent
Agreements (TEAs) for wastewater treatment with relevant Local Authorities. None of the methane from the
effluents emanating from the abattoir is currently being captured or flared, and there is no legal requirement
to do so at present (only a recommendation from the Botswana Waste Management Strategy). The
Commission has stand-by diesel generators and uses coal to produce steam for sanitation purposes. BMC is
currently working on an EIA for a feedlot to be established 15 km from Lobatse. The feedlot will hold 15,000
cattle at any given time and will start operations in late-2015.

50. The Botswana Development Corporation (BDC) was established in 1970 to be the country’s main agency for
commercial and industrial development. The Government of Botswana owns 100% of the issued share capital
of the Corporation. BDC can provide financial loans (and equity contributions in special circumstances) to
qualified enterprises in Botswana for a maximum contribution of 25% of the project cost. The interest on such
loans is set at competitive rates (the prime lending rate of commercial banks in Botswana is 9% as of 2015)
with a payback period of 10 years and in exceptional case even longer. Minimum conditions are a bankable
business plan and a power purchase agreement from BPC36. The loans are repayable over a period of up to 10
years, although in exceptional circumstances a longer repayment period can be considered.

51. BDC considers the UNDP-implemented, GEF-financed biogas project to be of national importance and has
expressed its willingness to provide credit to bankable biogas projects. To provide a loan for the construction of
a biogas plant, BDC has stipulated the following criteria:

e A commitment from the Botswana Power Cooperation (BPC) to purchase power produced by a
biogas/bio-methane project.

e Maximum contribution of 25%

e The interest on the loan will be at competitive interest rates.

36 Such PPAs have not hitherto been negotiated in Botswana but changing Government policy, BPC’s growing power shortages and the recent legal
mandate of Local Authorities to enter into PPPs all indicate the high potential of such arrangements.
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52. On the basis of a bankable proposal, BDC is willing to invest in the construction of a biogas plant. This will
demonstrate the potential of utilising waste streams to generate biogas and trigger the replication of biogas
technologies throughout Botswana.

53. Barclays Bank of Botswana has operated in Botswana for more than 60 years and has the largest branch
network in the country. Barclays has, through Absa Bank,” funded a biogas project in South Africa. Barclays
Bank Botswana intends to invest in renewable energy projects and, like BDC, requires a bankable business plan
and a power purchase agreement when providing a loan, whose rate is linked to the current 9% prime rate.
The final interest rate will be arrived at after an assessment of the risk, security and benefits that could accrue
to the bank as a result of investing in a biogas/bio-methane project. Barclays has an energy and infrastructure
desk which has expressed interest in the provision of financing (loans and working capital) for biogas projects in
the country.

54. BioSys Botswana Pty Ltd is a limited liability company established to develop the waste-based renewable
energy sub-sector in Botswana. The main objective of the company is to focus on waste as a resource for
energy generation and initiate a shift from the use of imported fossil-based fuels to locally-produced waste-
based renewable energies. The company has developed preliminary plans to develop the BioSys Energy Park.
Based on preliminary discussions with BioSys and UNDP, Barclays has indicated that it will provide a
commercial loan of up to US$2 million for a biogas plant, assuming a positive feasibility study and a successful
outcome to its standard financial due diligence.

55. Weltec Biopower GmbH, a German company, is a biogas plant construction company. Weltec Biopower is a
partner of BioSys in the proposed development of the BioSys Energy Park and has agreed to provide a range of
in-kind support (preliminary feasibility study and technical advisory support) for any future biogas project, on
the assumption that it will be the chosen technology supplier for any tendered plant.

56. The Organic Fertilizer Manufacturers of Botswana (OFMB) is the first large-scale organic fertilizer company
in the country. OFMB has been operating since 2012. The company sells approximately 200 tonnes of organic
fertilizer locally per year. OFM’s main market is South Africa, which absorbed 1,200 tonnes in 2014. The
company believes that, if the local fertilizer market was as active as South Africa’s, the company would be
distributing between 3-4,000 tonnes of organic fertilizer per year. Current prices for organic fertilizer produced
by OFMB are P 104 for 20kg for carbonised lawn dressing, P 700 for a tonne of uncarbonised lawn dressing, and
P 104 for crumbled or pelletised 10kg bags. OFMB produces fertilizer blends using the organic fertilizer as the
carrier, and services include blending to a farmer’s specification. OFMB believes there is a market for organic
fertilizer in Botswana®. Prices for chemical fertilizer for 10kg bags (with the same blends) from known
distributers are approximately BWP 270. This is more than double the cost of fertilizer produced by OFMB. This
is an indication that organic fertilizer has market potential in Botswana. Using organic fertilizer also reduces the
groundwater pollution arising from use of chemical fertilizers. The Government’s Integrated Support
Programme for Arable Agricultural Development (ISPAAD) could be targeted as an awareness-raising platform
for organic fertilizer as it is already distributing free 50 kg bags of chemical fertilizer to subsistence farmers
each year.

57. Production of organic fertilizer from cow dung involves composting, separation into high-quality compost,
blending, pelletising, packaging and distribution. This value chain presents opportunities for job creation, as
can be seen at OFMB which employs 14 labourers (equal numbers of women and men) on a permanent basis.
This number rises to 28 during the peak production period. The organic fertilizer from biogas production
(digestate) value chain, although shorter than that of working directly with cow dung as in the case of OFMB,

37 Absa Bank Limited (Absa Bank) is a wholly-owned subsidiary of the Barclays Africa Group. Absa Bank exists in South Africa and Namibia only.
38 Taken from discussions with OFMB'’s Sales and Marketing Manager in February 2015.
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has potential to improve livelihoods in areas where biogas digesters are constructed. Women and men can be
employed and trained by a digester owner or an independent company to produce fertilizer from digestate. A
niche market must first be established for the digester slurry (fertilizer) and the organic fertilizer packaged in
such a way that it can compete with other fertilizers. It is important that retailers’ demands be met, such as
durable, high-quality and bar-coded packaging for the organic fertilizer.

58. The Gender and Energy Network of Botswana (GENBO) was established in Botswana in 2003, with support
from ENERGIA, an international network for gender and sustainable energy, and Botswana Technology Centre
(BOTEC). The Network provides gender and energy training workshops, awareness creation, and gender and
energy studies such as gender audits and collection of gender-disaggregated data. GENBO undertakes the
gender mainstreaming of national energy policies, programmes and institutions — for example, that of BPC and
the rural electrification programme. Although GENBO became inactive with the closure of the Botswana
Technology Centre in 2012 (the Network was housed at BOTEC and the Chairperson was a member of the
BOTEC staff), members of the Network are still active in their various areas of expertise and continue to
undertake advocacy and research in gender mainstreaming in energy. GENBO is participating in the
development of the Integrated Waste Management Policy that is currently being developed by DWMPC.

59. In preparation for the development of the Project Document, consultations were undertaken through a
workshop and individual meetings. The first Stakeholder Workshop was held on 15 September 2014, followed
by face-to-face meetings. A second stakeholder meeting was held on 28 November 2014, again followed by
face-to-face meetings. A third stakeholder meeting was held on 28 May 2015 to validate the project design.
The findings of the stakeholder consultations are presented in the table below.

I —
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Stakeholder

Interest in Biogas
/Bio-methane

Degree of
interest

Comments

Participation in project implementation

Commitment made for the PIF

Ministry of
Environment,
Wildlife & Tourism
(MEWT)

The Department of
Waste
Management and
Pollution Control
(DWMPC) under
the Ministry is
mandated to
prevent and control
pollution of the
environment
through the
formulation of
waste management
policies and the
regulation and
monitoring of the
waste sector.
DWMPC also
registers and
licenses waste
carriers, waste
disposal sites and
waste management
facilities, and
monitors the
collection, disposal
and treatment of
controlled wastes,
as well as the trans-
boundary
movement and
disposal of
hazardous waste.
The Department is
currently working
on an Integrated
Waste

High

MEWT is the national implementing entity.

MEWT coordinates all activities to
lensure there is synergy and coordination|
in management of resources. It is alsol
tasked with ensuring that the countryj]
contributes and is party to international
initiatives geared towards environmental
conservation and management such as
treaties, protocols and other Multilateral
Environmental Agreements (MEAS).
MEWT also coordinates implementation
of other international environmental
agreements housed in other ministries.
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Interest in Biogas

Degree of

Stakeholder T e . e Comments Participation in project implementation Commitment made for the PIF
Management
Policy.
Ministry of Renewable energy |Very High [BITRIis a newly [As the entity with delegated daily operational responsibility for the]Does not appear in the PIF.
Infrastructure technolo established research project, BITRI will host a biogas / bio-methane project
. 8y implementation unit complete with staff and associated resources.
Science and development / and development Will coordinate policy review and alignment of policies by liaising
Technology adaptation / parastatal organisation. [with DWMPC, DEA, EAD and others.
(through BITRI) nationwide \Will collect information from demonstration plants as well as local
g o communities where the demonstration plants are based (monitoring
replication for and evaluation).
improvement of [The Minister of Infrastructure Science and Technology will bring the
lives required political will and support to the project through budget|
approvals and regular updates to the Office of the President.
Ministry of Local Recycling of agro- High \Will participate in demonstration of biogas as a replacement fuel for|Will contribute finance for construction
G rment & te to prod diesel. of biogas digesters in primary schools,
ove e M{as € 10 produce \Will participate in PPPs between the private sector and Governmentfparticularly the Kgatleng and Lobatse
Rural biogas for power (Councils). Councils.
Development generation as well \Will undertake a review of waste management practices with regard
(Kgatleng District, |as to replace LPG in [o landfills.
Kweneng, South school kitchens /
East, Southern institutions.
District Councils;
Lobatse and
Jwaneng Town
Councils;
Gaborone City
Councils)
Botswana Meat EIA undertaken for |High BMC needs to address |Will participate in the planning for the project’s main demonstrationfWilling to finance own biogas plant bug
Commission d looment of . iated with biogas plant at the BMC premises. will require additional financial support
0 Issio evelopment ot a Issues associated wi \Will contribute resources towards construction of the biogas plant.  [for construction of the digester.
(BMC) feedlot the large volume of Will participate in the development of the Integrated Waste
manure that will be Management Policy.
produced by 15,000
cattle that will reside at
a feedlot just outside
Lobatse, starting in
2015. This is in addition
to dealing with waste
from the existing BMC
abattoirs.
DWMPC Developing anew [High

policy that includes

Management 1998 and the Waste Management Act 1999 to includ

biogas / bio-methane.

Will undertake a review of the Botswana Strategy for WaStZIYDWMPC provided with US$ 100,000

development of the Integrated Waste]

or financial year 2013 for the ongoing
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Interest in Biogas | Degree of s .. L . .
Stakeholder . : . g Comments Participation in project implementation Commitment made for the PIF
/Bio-methane interest
organic waste \Will develop an Integrated Waste Management Policy while sourcinglManagement Policy.
t inputs from the UNDP-implemented, GEF-financed biogas project. |DWMPC will create a platform fo
managemen : \Will contribute in-kind resources towards the Integrated Wastelinclusion of biogas / bio-methane issues
Establish a platform Management Policy. during development of the Policy.
for organic waste
recoveries.
Botswana Bio-methane Medium [BIH enjoys strong Will host bio-methane training activities BIH has expressed interest in
. \Will develop investment facilitation platforms. . .. s
Innovation Hub technology support from the hosting training activities and
diffusion. Government. developing investment
facilitation platforms for further
agro-waste technology diffusion
as part of this project.
Department of Biogas / bio- High DEA will review biogas demonstration plants’ EIAs. Does not appear in the PIF.
Environmental methane data and DEA will facilitate awareness creation through two divisions: the]
. . . Environmental Information Management Unit, which is responsible]
Affairs (DEA) information for online publications; and the Environmental Education and
Awareness Unit, which uses print, television and radio to disseminate
lenvironmental education.
Energy Affairs Adoption of Medium | The Government, \E\l/'_\l?dWi||IPaftiCFi{F'JEa;9 ig a |00"_Cf¥f ;eviehw l()COT?_POY}et?t 1). Does not appear in the PIF.
Department (EAD) | renewable energy through EAD, Hll develop a RE feed-In-tariff for the benefit of biogas.
feed-in-tariff commissioned a REFIT
(REFIT), and study in 2011.
promotion of EAD has developed a
renewable energy Draft Energy Policy,
technologies February 2015, which
through the proposes adoption of
National Energy the REFIT. The Draft
Policy Policy has been
approved by Cabinet
and will be tabled at
the November 2015
Parliamentary sitting.
BioSys Investment and High BioSys has been Invest in a biogas plant. BioSys does not possess sufficient funds|
t of tine th to invest in a biogas plant, or even to
managemen. ora pr.o.mo'lng e. contribute required deposits for loans.
large-scale bio- utilisation of biogas However, the company does have land
methane from agro-industries on which a centralised plant can be
demonstration and its business constructed.
plant. proposals for biogas
digesters have been
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Interest in Biogas | Degree of s .. Lo . ;
Stakeholder . : . g Comments Participation in project implementation Commitment made for the PIF
/Bio-methane interest
frequently cited in
Botswana. However,
other private
companies have an
interest in the
development of the
biogas sector in
Botswana. In addition,
the selection of a
technology provider in
the context of the
UNDP-implemented,
GEF-financed project is
subject to open tender
procedures as governed
by the legislation of
Botswana.
Technology Experts High Biogas company based |Weltec can compete with other biogas technology Jeltec Biopower GmbH is a partner off
Provider - Weltec in Germany with roviders to conduct a feasibility study on the design BioSys in the proposed development of
. y P . - Y ) y ) 8N fthe BioSys Energy Park and has agreed
Biopower GmbH proved track record on [construction and operation of medium-scale biogas  fto provide a range of in-kind support
the construction of plants on a cost-recovery basis. (preliminary  feasibility ~study, and
laree scale biogas technical advisory support) for anyj
. g g future project, on the assumption that it
digesters. is the chosen technology supplier for any]
tendered plant.
Financiers Loans or equity for |High BDC and Barclays are BDC will provide a loan or equity to private companies of up to[Based on preliminary discussions with
(Bot tructi f int ted in fi . $4.6m, at 11.7% per annum. A bankable business plan is the main[BioSys and UNDP, Barclays will
otswana c9ns ruc '_On o Interested In financing requirement. potentially provide a commercial loan|
Development biogas / bio- renewable energy Barclays will provide loans to private companies of up to $2m, at 9%jup to US$ 2 million for a biogas plant
Corporation (BDC), | methane plants projects, driven by the [per annum. A bankable business plan is the main requirement. assuming validation of positive finding
. . Insight Consulting will connect a private company with European orjof a feasibility study for a targeted site.
Bardays_’ Insight .growmg.Government [American financiers for biogas plant construction. Loans of between[BDC has expressed an interest in
Consulting) interest in the 5-10% per annum can be arranged. providing finance to project sponsors off
renewables sector. biogas and waste treatment investments,
BDC has already engaged in discussions|
. . ith BioSys about providing a loan fol
Insight Consulting up to 25% of the total capital cost of a
generates income by plant (USD 3.2 million USD),
. contingent on the successful completion|
connecting local . and positive findings of a future)
entrepreneurs with feasibility study for a targeted site,
overseas financiers, and attainment of the required approvals and|
sees potential for such licenses, and assuming other project}
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Stakeholder

Interest in Biogas
/Bio-methane

Degree of
interest

Comments

Participation in project implementation

Commitment made for the PIF

partnerships in the
context of biogas / bio-
methane.

sponsors can be brought on board to]
cover the remaining capital costs.3®

BDC has committed up to US$ 4.6
million (loan) for any bankable business|
plan submitted by a biogas project]

developer.

Table 4. Overview of Stakeholders
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1.7 Biogas Sector Context

60. Traditionally, cow dung is used for the construction of houses in rural Botswana and there are no cultural
barriers towards the touching and handling of animal dung. Increasingly, waste such cardboard, bottles and
plastics is being separated and collected (recovered) by individuals at various landfills, indicating that touching,
sorting and transporting of organic waste is possible. There are women and men already working as waste
recoveries in landfills in South-Eastern Botswana. An all-women group is already generating income by
recovering plastics, card board and glass waste in Kweneng District.

61. Waste streams for the production of biogas are available in South-Eastern Botswana. The exact quantities
and locations of these waste streams, aside from poultry farms, have not been mapped by the Government. In
addition, these waste streams vary in size, from small-scale farms to agro-industrial scale. There is limited
information available on the quality (composition) of waste streams for biogas production. The baseline work
undertaken during the project preparation phase represents the most detailed analysis of the sector conducted
to date.

62. The sources of waste streams are widely dispersed. For a scenario in which waste streams from various
sources are transported to a centralised biogas digester, the long distances might be a potential risk factor.
Distances can easily exceed 50 km and most transport routes go through the capital, which will add to the costs
and create environmental risks such as spillages, odour, etc. Furthermore, waste might have to be transported
across veterinary boundaries. Occasionally, the free transport of animals and waste across such boundaries is
restricted due to outbreaks of foot and mouth disease. This poses a potential threat to the uninterrupted
supply of substrates. In addition, with traffic congestion already a problem in and around Gaborone, further
transport in this area should be avoided.

63. An assessment of biogas renewable energy was carried out as part of the Botswana Biomass Energy
Strategy (2009). Biogas RE Pty. Ltd. is a company involved in building domestic and institutional biogas
digesters in Botswana. In 2009, it was reported that one of its most successful plants was a 10 m3 biogas plant
operated by a hotel in Lobatse. This hotel was reported as having already realised a 30% saving in LPG bills.
When the biogas plant was visited in September 2014 for project preparation purposes, the plant was found
not to be functioning and no biogas had been produced for the past 2 years. Biogas RE Pty. Ltd. also reported
that a household in Pitsane had stopped using fuelwood for cooking after installing a small bio-digester (2 m3)
at the homestead. The location of this biogas plant could not be identified and therefore no up-to-date
information is available on the status of this biogas plant. The company was also reported to be installing a
biogas plant as a substitute for using diesel for incineration at Richmark poultry farm (400 m?3) in the Tuli
Block.*® The Energy Strategy reported that the farm would save about 150 litres of diesel per day, with extra
benefits such as a reduction in blood contamination of wastewater. However, in September 2014, it was found
that this biogas plant was not functioning either, as there were problems operating the biogas digesters owing
to the substrate being primarily chicken manure.** The biogas plant has now been abandoned. It can be
concluded, therefore, that Botswana does not have a good track record on biogas and that there are no
examples of successful working biogas plants.

64. Precautions should be taken to overcome the differences in temperature (morning frost in June/July)
during the course of the year, as well the differences between locations in Botswana. Small-scale biogas
systems should be constructed underground and medium- and large-scale systems (typically constructed
above-ground) should be insulated and a constant temperature maintained by using heat.

40 The Tuli Block is a narrow fringe of land at Botswana's eastern border, wedged between Zimbabwe in the north and east and South Africa in the south.
“ The functioning of a biogas digester can be affected by over-reliance on chicken manure because of: excessive concentration of nitrogen in the
substrate; too much mineral matter; antibiotics and steroids being a serious threat to many cultures of methane fermentation bacteria; and excessive
concentration of sulphur compounds (from proteins).
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65. Due to seasonality, there are differences in livestock movements in the dry (May to August) and wet
seasons. The design of a biogas system should ensure a constant supply of substrate to ensure constant
production of biogas. Occasional excess biogas should be flared off to avoid greenhouse gas emissions; in
addition, it is not cost-effective to store excess biogas.

66. In the case of medium- and large-scale biogas digesters, which typically operate with mixed substrates, it is
essential to know the exact composition of the substrate. This permits the close monitoring and regulation of
the carbon to nitrogen (C:N) ratio and acidity (pH) values to ensure trouble-free and sufficient gas production.
Currently, there are no such analysis systems set up in Botswana.

67. The underground construction of small-scale biogas systems might be problematic in some areas of
Botswana due to rocky soil conditions. Other than that, there are no geotechnical limitations. There is no risk in
Botswana due to erosion, earthquakes or a high water table.

68. In cases where the biogas system is connected to the grid (i.e. in the case where the digester generates
electricity for the grid), the power supply from the biogas system to the grid might be interrupted due to
occasional electricity blackouts. This might result in loss of revenue. In the case of the biogas system being a
stand-alone operation, the running of the agro-industrial facility will no longer be subject to power cuts and
there will no longer be a need to maintain a back-up power system. However, every year the power supply
from biogas will need to be shut down for general maintenance and, for approximately five days, a back-up
system would be required.

1.8 Gender and Energy in Botswana

69. In order to lift the income levels of poor families and communities, energy policies and projects must be
targeted to reach those who are most in need. In many contexts, it is women who suffer the most from
conditions of extreme poverty. Because of their traditional responsibilities for collecting fuel and water,
women and girls would benefit the most from access to improved energy services*.

70. In Botswana, wood fuel, in the form of firewood, continues to be a major source (80%) of energy for rural
and low-income urban communities. It is mainly used for cooking, space heating and lighting. There are
opportunity costs associated with the long hours spent by women and girls collecting fuelwood. The distance
travelled to collect fuelwood varies between 30-60 km and collection times can extend up to 12 hours.*?

71. A study investigating the gender dimension of energy use in rural Botswana was conducted under the
auspices of the African Energy Policy Research Network (AFREPREN) Research Programme in 2003. One of the
conclusions of the study was that there was a significant share of both male-headed and female-headed
households using a mix of fuels for cooking. This was often dictated by which energy fuel was available and
affordable at the time. Extra money for purchasing energy fuels was not always available. Where money was
not available, households resorted to collecting traditional fuels to use in cooking. Furthermore, women made
decisions on which energy technologies and fuels to use for cooking — which is an important consideration as
far as adoption of cleaner energy fuels/sources is concerned.*

72.In 2005, a Gender Audit aimed at identifying gender differences in energy/poverty policies and
programmes was undertaken in Botswana, with support from ENERGIA. The findings showed that female-

2 |bid.
43 Botswana Biomass Energy Study (2009).
4 N. Ditlhale and M. Wright (2013), ‘The importance of gender in energy decision-making: the case of rural Botswana’, Journal of Energy in Southern

Africa, 14:2.
1
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headed households had lower incomes than their male counterparts in both rural and urban areas. There were
also more female-headed households (41%) below the poverty datum line than male-headed households
(34%). Both income and poverty levels affect affordability of energy services, thus making provision of energy
in the country a gender-skewed issue.

73. The Audit also established that females are the individuals most involved in fuelwood collection, spending
on average over 3 hours a day on the task. This adds to the drudgery and insecurity of their daily lives and
deprives women of time they could have used to improve their lives, for example by undertaking income-
generating activities. Moreover, women are more amenable to adopting energy-efficient technologies,
especially if the technologies can help reduce their workload.** The time and physical effort expended by
women and girls in gathering fuel and carrying water limits their ability to engage in educational and income-
generating activities. Much of women’s time is taken up with difficult and time-consuming chores related to
producing and processing food without mechanical or electrical equipment and to cooking without clean-
burning fuels and energy efficient appliances*. One of the recommendations of the Gender Audit was to
mainstream gender into the country’s energy policy and programmes of energy-related organisations in order
to achieve gender equality.

74. The Biomass Energy Study (2007)* conducted in Botswana found that fuelwood has become increasingly
scarce and often requires a means of transport to bring it long distances. Its scarcity has led to buyers paying a
high purchase cost: for instance, a van-load of fuelwood now costs approximately BWP 200 in Gaborone.

75. Findings from the studies above point to a significant gender dimension with regard to energy use in rural
households. The inability to address this critical issue during the planning, implementation and monitoring of
an energy programme can lead to the programme being unable to achieve some of its objectives®. It is
therefore imperative that gender is mainstreamed in the GEF-financed biogas project. This will entail gender
training for project stakeholders, gender analysis of the biogas project prior to its implementation in order to
establish the biogas requirements of both women and men, and development of gender indicators to be used
during implementation, monitoring and evaluation.

76. In order to achieve gender equity in the Botswana project, project activities with specific gender equality
outputs outlined below will be undertaken:

e Development of gender goals and indicators.

e Equal participation in decision-making roles: e.g. in the Councils’ project management teams.

e Similar numbers of women and men will be trained in biodigester construction, maintenance and
repair.

e Marketing of biodigesters to agro-businesses — at least 40% women will be engaged in the promotion
of the small-scale biodigesters.

e Women biogas masons and entrepreneurs established — 40% of the agro-business biodigesters will be
reserved for women entrepreneurs and women'’s groups.

e Women’s groups will be encouraged take up biogas work.

e Gender training will be conducted for the project management team at BITRI. Gender parity will be
sought in the employment of project staff (50% women and 50% men, to the extent possible).

1.9 Current Waste Management Situation

 http://www.energia.org/fileadmin/files/media/reports/Botswana_gender_audit_report.pdf
4 UNDP (2004), Gender and Energy for Sustainable Development — A Toolkit & Resource Guide.
47 Botswana Biomass Energy Strategy, 2007.

“8 UNDP (2007), Gender Mainstreaming Training Manual.
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77. Town councils and district councils (under the Ministry of Local Government and Rural Development —
MLG&RD) own and operate landfills and municipal solid-waste collection trucks. The Department of Waste
Management and Pollution Control*® (DWMPC) is responsible for the development of standards for all types of
waste handling and disposal. DWMPC issues waste-handling permits and is responsible for enforcing
adherence to the standards. There are no specific guidelines or standards on the utilisation of biogas from
agro-waste and wastewater, nor an institutional framework aimed at providing best practices in this sub-
sector. According to the Waste Management Policy®°, all private sector entities emitting significant amounts of
waste (including agro-waste) are supposed to sign trade effluent agreements with DWMPC and compliance is
supposed to be monitored. DWMPC is now working on developing a National Waste Policy, as well as a
National Waste Management Plan.

78. District councils are using 117,000 litres of imported diesel to operate incinerators at landfills. In the case of
the previously mentioned Botswana Meat Commission (BMC) abattoir in Lobatse, BMC is paying P 25,000 per
day (approximately USS 3,000/day) to Lobatse Town Council to dispose of (via pumping) the treated waste
water; the district councils in the region, in turn, spend almost P 21 million (USS 2.5 million) per year on waste
management activities, much of which is spent on diesel fuel for their fleet of trucks.

79. The private sector’s role in waste management remains largely unexploited. Several companies have
proposed plans to expand their operations beyond refuse collection. Municipal and district council waste
streams are separated to some extent but organic waste (feedstock for biogas) is not. Opportunities for proper
waste separation and cost recovery are handicapped by institutional limitations and a lack of knowledge of
available alternatives. An additional obstacle is that there is limited payment towards waste collection, making
it unattractive for a private company to establish a business case. For instance, the Kgatleng District Council
waste collection charges for residential and industrial premises cost approximately USS 12 and USS 20 per
annum, respectively. Charges vary greatly between the councils: for example, South East District Council’s
prices for residential and industrial premises are USS 12 and USS 360 per annum, respectively.

80. From a regulatory perspective, the challenge facing the nascent biogas sector is that numerous licences,
permits and inspections from a range of ministries are required prior to and during operation and construction
of biogas plants. Obtaining these licences and permits, some of which appear to be overlapping and redundant,
would take considerable effort and might lead to conflict between organisations: licensing authorities might
disagree on certain issues. As there is no substantial track record of biogas technology in Botswana®!, it cannot
be expected that all authorities are familiar with the technology — hence stakeholders’ demands during project
preparation for alignment, information dissemination and capacity development.

81. The process to undertake an EIA, and acquire both the Industrial and Product Manufacturer licences, can
take up to one year. This is the experience of the private sector involved in biodiesel production in the country.
In addition to the EIA and licences, a biogas project developer could be required to obtain or produce other
documents, such as the Waste Management Facility licence (issued to recycling facilities), Waste Management
Plans, a Waste Recycling Plan, a Waste Carrier licence (transporting waste), and biogas/bio-methane
production documentation.

4 A department of the Ministry of Environment, Wildlife and Tourism.
0 Botswana’s Policy for Wastewater and Sanitation Management, August 2001.
51 At the time of the PGG, no working biogas digesters were identified that could be visited.
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Ministry License /Documentation

Ministry of Environment, Wildlife and Tourism e Environmental Impact Assessment (EIA)

Ministry of Local Government and Rural Development e  Waste carrier license

Ministry of Trade and Industry e Industrial license
e  Product Manufacturer license
Ministry of Minerals Energy and Water Resources e Power Purchase Agreement (in the case of selling power to BPC
grid)

Table 5. Overview of the Ministries Involved in Waste Management
82. Bearing in mind the above institutional and legislative barriers:

e It is necessary that a conducive environment is created by the Government in order to attract and
enhance investment from the private sector towards the development of the biogas sector in
Botswana.

e The first biogas plants will play an important role in paving the way for follow-up investments in biogas
by the private sector.

e Councils have already been issued with some of the needed permits in other contexts — for example, as
waste carriers52. Therefore, if councils were to be involved in initial biogas projects, simplified
permitting processes could be followed.

e The councils, as custodians of local authority development plans and budgets, are also in a strong
position to obtain the remaining required licenses from other Government departments for the
successful operation of biogas plants.

1.10 Barrier Analysis

83. The emission of greenhouse gases produced by the environmentally unsustainable disposal of agro-waste
products combined with the use of imported fossil fuels is identified as a key problem. Due to the abundance
of livestock manure, agricultural/animal waste and other forms of biomass, there is, in principle, very good
potential for the increased use of biogas in Botswana. Livestock waste presents an important potential source
of renewable energy. Key barriers identified that need to be addressed to allow for a truly transformative
development of the biogas sector include the following:

84. There are no suitable demonstration projects for technology penetration since the current use of biogas in
Botswana is limited to small-scale applications and there is no institutional biogas plant operating at either an
abattoir or a landfill.

85. There is insufficient knowledge among various stakeholders (Government, private companies, farmers,
communities, women, consumers) about the benefits of biogas and the available technologies. In addition,
there is, across the board, a very low level of knowledge among stakeholders about the major benefits of
biogas technologies, including: the production of green energy — both electricity and heat; the substitution of
bio-methane for LPG; biogas’s considerable environmental advantages (lower methane, CO, and nitrous oxide
emissions); the protection of subsoil water — improved nitrogen exploitation reduces leaching and thus
protects the drinking water; reduced spending on artificial fertiliser due to the use of bio-fertilizer; and the
associated local benefits of green jobs and employment arising from the operation and maintenance of biogas
plants.

52 "\Waste carrier" means a person registered and licensed to transport waste. Waste Management Act 1998
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86. Private-sector companies seeking Public-Private Partnerships (PPPs) in the waste sector have been
discouraged by bureaucratic hurdles and an inability to obtain concessional rights or secure contracts for the
use of waste substrates originating from public-owned assets such as landfills and abattoirs. Similarly, there is
an overlap of roles and mandates between national and local stakeholders governing the sector, which makes
it difficult for investors to know with whom they should be negotiating. For example, several companies have
sought a concessional agreement to sustainably treat and utilise effluents from BMC's abattoirs, but this has
been obstructed as a result of the lack of a framework for PPPs in the sector and (mis)understandings about
who should share the costs and benefits of such a scheme (as well as concerns about technical viability).

87. There is a lack of specific guidelines or policies on biogas resources and the absence of an appropriate legal
and regulatory framework for the utilisation of biogas from agro-waste and waste water. There is a need for
standardised waste management methods, detailed guidelines for different kinds of waste (including agro-
waste), and defined policies and legislation. The Botswana Waste Management Strategy (1998) only made
recommendations in this regard but did not provide specific guidelines. At present, there is no specific legal
and regulatory framework for the utilisation of biogas from agro-waste and wastewater, nor an institutional
framework aimed at providing best practices in this sub-sector. The Draft Energy Policy of July 2014 sees
potential in biogas for households, schools and farms. However, the national Energy Policy has been in
formulation since early 2000. This Policy cannot be relied on to support the development of a biogas sector in
Botswana as it is unlikely to be published or implemented on time. Nonetheless, in theory, the latest Draft of
February 2015 is scheduled for final adoption in the latter part of 2015.

88. There is poor infrastructure maintenance and weak monitoring and enforcement of waste treatment
regulations. Most abattoirs discharge into municipal sewers, have their own waste disposal or have waste
disposed of by the relevant district councils. Under the Waste Management Act, licences must be issued for the
operation of sewerage and wastewater facilities. Holders of these licences are to comply with the relevant
pollution conditions. Excessive polluters are charged the equivalent of USS 110, plus USS 54 per day, if the
offence continues. As the fines levied are relatively low, the business-as-usual scenario is that abattoirs, for
example, have little incentive to address unsustainable practices and shift to more sustainable waste treatment
platforms. There is a need to empower the appropriate authorities to better perform their regulatory
mandates and improve consistency between laws, regulations, institutions and practical day-to-day waste
management. These include DEA (ElAs), councils and DWMPC. The framework within which they operate is
unclear, with hazy demarcation of institutional responsibilities.

89. Banks and financial institutions in Botswana (including the Botswana Development Corporation) have
insufficient capacity to assess the technical risks and benefits of investing in biogas technologies. Town and
district councils are interested in providing finance but are handicapped by their unfamiliarity with the chosen
technologies and associated business models, as well as the lack of clarity on institutional roles and PPP
frameworks. At present, there is no framework for systematic cooperation between actors, which would help
facilitate financing in clean technology investments across the country and maintain a database of projects.

90. Lack of a level playing field: the Botswana Power Cooperation supplies electricity at BWP 0.43/kWh53 and is
subsidised. For a biogas digester to produce electricity on cost-recovery terms, a minimum price of BWP/1.4
kWh is required. To stimulate investment in biogas technology, a level playing field has to be created.

91. The lack of enforcement regulations and inadequate institutional organisation: it is not clear who is
responsible for monitoring and enforcement, and too many offices are involved in licensing and industry
inspections. Clear and transparent guidelines and procedures need to be in place and communicated to all
parties involved. In addition, the focus on the implementation of waste management is through enforcement,

53 BPC 2012 rates.
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and no attractive and effective incentives for the private sector have been identified to stimulate voluntary
compliance with waste management policies. Offering low rates for the disposal of waste at a landfill does not
necessarily address the root problem. Issues related to waste management are merely transferred from one
owner to another and from location A to location B.

92. Lack of dialogue and joint responsibility between Government, private sector and civil society: there are no
institutionalised structures in place to allow stakeholders to take on joint responsibility for waste management
and the promotion of biogas technology. Without support across the board at the national, district and village
level, the successful implementation of waste management policies is likely to be unsuccessful. Furthermore,
the general public are not fully aware of the environmental and health hazards related to uncontrolled waste
management.

93. Currently there is one successful Public-Private Partnership (PPP) in Botswana®, namely the
Debswana/Botswana Government PPP (a 50:50 diamond mining joint venture). The success of Debswana is
apparent in the sustained profitability of the company while, at the same time, providing the Government with
a major source of revenue to fund public spending programmes (development expenditure in particular). In
other words, the Government has been successful in accruing the portion of Debswana profits that constitute
“economic rent” without resorting to cruder forms of expropriation that could have deterred private sector
investment and the ensuing benefits in terms of productive efficiency and innovation. Specific success factors
of this model are:

e The agreement (and successive renewals) of the formula, through which diamond revenues from
Debswana are shared between the two partners (over and above its 50% stake, the Government also
receives taxes and royalties). Neither party has been tempted to renege on the agreement, while the
mines have benefited from continuing investment programmes to expand their capacity and prolong
their economic viability.

e The agreement to transfer the main De Beers sales operations (commencing mid-2012) from London to
Gaborone as a means of supporting the development of downstream diamond industries in Botswana.

94. The main options to remove or reduce the impact of these barriers are presented in the table below (the
Outcomes referred to relate to the UNDP-implemented, GEF-financed biogas project):

Barriers Reduction or Removal of Barrier Outputs

Emissions of greenhouse gases Create an enabling environment for
the use of agro-industry waste
streams in the generation of biogas.

(Outcome 1.2 & 1.2)

Emission reductions (direct and indirect)
of 1.9 million tCOx.

No suitable demonstration of well-
functioning biogas technology.

Facilitate the construction of small-,
medium- and large-scale biogas
digesters.

(Outcome?)

1,000 small-scale and 3 medium-scale
biogas digesters constructed; design and
planning for a large-scale biogas digester.

Insufficient knowledge among all
stakeholders on waste management
and biogas technology.

Capacity development for waste

management and biogas technology.

(Output 1.5)

Stakeholders have adequate knowledge
to formulate and have input on the
development of waste-management
policies and biogas technology.
Knowledge and skills to construct and
operate biogas digesters exists.

Lack of enabling environment for
private-sector companies and

Facilitate the establishment of PPPs
for waste management and biogas

Biogas digesters constructed through
partnership between private sector and

54 ppp, BOCCIM Business Conference, Public Private Partnership, October 14-17, 2012
S —
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Barriers Reduction or Removal of Barrier Outputs

Public-Private Partnerships (PPPs) in | utilisation. (Outcome 3) councils.

the waste sector.

Lack of specific guidelines or policies | Support multi-stakeholder platforms Conducive enabling environment in place
on biogas resources and absence of | to address regulatory issues related to | with broad consensus of stakeholders.
an appropriate legal and regulatory | waste management and biogas. Stakeholders responsible for

framework for the utilisation of (Outcome 1.11) implementation and monitoring.

biogas from agro-waste and

wastewater.

Poor infrastructure maintenance
and weak monitoring and
enforcement capacity of waste
treatment regulations.

Insufficient capacity to assess the Capacity development of key council Stakeholders have the capacity to
technical risks and benefits of staff, private sector and financial develop and assess business plans
investing in biogas technologies. institutions on biogas technology. relating to biogas technology.
(Outcome 1.8)
Lack of a level playing field within Support the Ministry of Minerals Detailed strategies that outline the roles
the energy sector. Energy and Water Resources in played by all key stakeholders exist.
developing detailed sectoral strategies | Equal subsidy for all energy technologies
with detailed action plans and or suitable REFIT in place.
resources.

Create equivalent (non-preferential)
conditions for investment in
conventional and renewable energy
technologies. (Outcome 1.10)

The lack of enforcement regulations | Strengthen the departments of Existence of clear roles and

and inadequate institutional environment within the Ministries of responsibilities within DEA, councils and

arrangements. Wildlife, Environment & Tourism and DWMPC regarding enforcement of
the Ministry for Local Government by | waste-management regulations.
removal of grey areas related to Corrective measures outlined in EIAs are
enforcement. implemented.

Clarify the enforcement roles of
DWMPC and the Department of
Environmental Health within MLG and
the councils.

Establish follow-up procedures for
corrective measures stipulated in ElAs.
(Outcome 1.5 &1.7)

Lack of dialogue and joint Support multi-stakeholder Projects designed and developed by
responsibility between (Government, private sector, civil stakeholders with all stakeholders
stakeholders, Government, private society) platforms to encourage to involved.

sector and civil society. take on joint responsibility for

addressing issues related to waste
management and biogas. (Outcome

3.1)
Public’s inability to realise economic | Create awareness on potential income | Women, men and the youth generate
potential of organic waste. activities that can be undertaken income from organic waste.

within the organic waste subsector.
(Outcome2.1)

Table 6. Overview of barrier removal

1.11 Outcome of the situation analysis
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95. Due to the change in the interest and commitment of district and town councils, the realisation of a large-
scale biogas to bio-methane installation, as presented in the PIF under project Component 2, might not be
feasible at the moment. The financial analysis undertaken during project preparation indicates that such an
installation is not viable under the current policy and financial conditions. The proposed project by BioSys is
beyond the scope of the PIF. The BioSys energy park requires, in addition to biogas/bio-methane, infrastructure
development (road, water, connection to the grid), water harvesting, bio-char production, production of
Napier grass, etc. These individual projects are all intertwined and, if one of these components fails, the entire
production of biogas will be jeopardised.

96. Investors are expected to make a financial commitment towards the construction of the first large-scale
biogas plant. It is observed that there is insufficient awareness and knowledge about the opportunities and
constraints of biogas among stakeholders to make such a commitment. The successful realisation of a biogas
plant is subject to many different factors®® and, for each proposed site, these factors need to be studied and
assessed. Only based on the outcome of in-depth feasibility studies can it be expected that stakeholders will
make a final decision to invest or not. It is therefore recommended that a revised strategy, presented in the
next chapter, is implemented.

As a result of stakeholder consultation and collection of baseline information, it is evident that there is a need
to adjust the project design as presented in the PIF. The councils are now interested in committing financial
resources towards the construction of small- and medium-sized biogas digesters and establishing PPPs within
their districts.

97. Based on the situation analysis and outcome of the stakeholder consultation, the strategy as presented in
the next section differs from the initial outline of the project presented in the PIF. This has a particular impact
on Component 2.

1.12 Analysis
98. To ensure a lifespan of at least 15 years, a high standard of design, construction, operation and
maintenance of a biogas digester unit is required.

99. Typically, a standard biogas burner uses biogas to provide heat. Its application is at the household level,
where the biogas is used for cooking; in small-scale businesses, where biogas is used for heating water (small-
scale dairy farmers, small-scale abattoirs); and in schools that use biogas for cooking. In the case of medium-
and large-scale systems, biogas can be used directly for heating water or for other heat requirements in the
production process. According to the pre-feasibility study undertaken for GEF project preparation, biogas can
also be used directly to heat chicken runs (only in the winter), replacing grid electricity. Biogas from the biogas
plant can also be upgraded to bio-methane and used for cooking purposes in the by-products and canning
plants at Senn Foods®S.

100. Biogas can be utilised directly to operate a Combined Heat and Power (CHP) unit. The electricity can be
fed directly into the grid or used in the production process. The advantage of using CHP is that biogas can be
used without upgrading to bio-methane, electricity and heat are generated, and CHP technology is widely
available and relatively easy to operate. The heat generated by the CHP can be used for heat inside the biogas
digester.

%5 These include quantity, quality and ownership of waste streams, transport and handling, technology selection, utilisation of biogas, capacity to operate
and manage, bankable business plan, financing, monitoring, policy and legal issues, need for performance-based incentives, etc.
6 A meat (beef) processing company that has been in operation since 1982, located in Tlokweng, South East District.
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101. Using biogas to upgrade to bio-methane requires considerable investment. Preliminary analysis indicates
that converting vehicles to run on biogas instead of diesel would be an expensive option at present. Farms also
provide very limited opportunities for using biogas as a fuel, as operations requiring the use of vehicles are
fairly limited. As for BMC, it was identified that biogas from the plant can also be upgraded and used for
cooking purposes of the by-products (e.g. corned beef) and canning plants. BMC Lobatse had an incentive
scheme for its employees in which LPG gas was given to them for free. Upgraded biogas can also be used as a
vehicle fuel, although, as the study established, converting vehicles is expensive. However, BMC Lobatse could
run an experimental programme in which they convert the vehicles that they use around the company
premises to run on bio-methane, with the lessons-learned from the experiment being collected to inform
similar projects that may be implemented in future.

102. The assumed investment cost for a compressed biogas (CBG) filling station and Refuse Truck Refurbishing
(10 vehicles) are estimated at USS 1.47 million in Botswana. This is an investment of an estimated US$147,000
per vehicle. Assuming the running diesel cost of a vehicle is BWP 10/km, the investment pays off when the
refuse truck travels more than 135,240 km. Another option is to gradually replace the fleet of refuse trucks at
the end of their economic lifespans with high-range vehicles that run on CBG and diesel. The Government,
through the Ministry of Agriculture’s extension system, creates awareness on best ploughing practices, as well
as distributing chemical fertiliser together with seeds at the start of each ploughing season. The bio-fertiliser
produced from biogas production could be used to replace the chemical fertiliser currently in use. In this case,
the bio-fertiliser would particularly benefit women as they are disproportionately involved in subsistence
farming. Botswana has 404,706 landowners, of whom 186,699 (46%) are women — the highest proportion of
women landowners in the region.5”

103. BioSys has developed a business plan for the BioSys Energy Park, based around the construction of a
proposed 7 MW agro-waste to bio-methane production facility. The business plan analyses various revenue
streams from biogas, including Compressed Biogas (CBG) for cooking, CBG for vehicle fuel, the sale of bio-
fertiliser and gas for electricity production. The project’s technology partner is Weltec Biopower GmbH, one of
Germany’s top ten suppliers of anaerobic technology, which has already made contributions to the UNDP-
implemented, GEF-financed project by costing potential plant specifications and is prepared to provide
technical advisory support and training of plant operators both in Germany and at a future plant site. BioSys
has held preliminary financing discussions with a variety of Botswana-based investors, including BDC and
Barclays.

57 http://www.genderlinks.org.za/article/botswana-women-farmers-lead-the-way-2011-09-30
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Legend: CHP = Combined Heat/Power Plant CBG = Compressed Bio-methane Gas
BEF = Biochar Enriched Fertilizer BGU & B = Biogas Upgrading and Bottling Plant

104. Guided by the outcome of the pre-feasibility study®8, observations and findings of the UNDP project design
team, the outcome of stakeholder consultations, information provided by Weltec and general information on
biogas, a financial analysis has been prepared on the feasibility of the proposed biogas /bio-methane digester
by BioSys. The assumptions are that revenues can be generated through the generation of electricity using a
Combined Heat and Power (CHP) unit, use of direct heat and income from the sales of bio-fertilizer.
Expenditures include cost for feedstock, operational cost for the borehole/water supply, transport cost, 7%
own power use, personnel cost, depreciation, maintenance and operation cost (10% of investment cost),
renewable and repairs, taxes, interest on investment.

105. The current BPC rate for power supply for large-scale companies is used: BWP 0.43/kWh. Revenues can be
generated through the utilisation of heat and sales of bio-fertilizer. Conservative figures are used for these
revenues. It is assumed that the total amount of the investment consists of a loan at 11.7% interest per annum
and a repayment period of 10 years.

%8 Inception Report and Pre-Feasibility Studies at 3 Potential Sites for Construction of a Biogas Plant in South Eastern Botswana, submitted by Enviroplan

(Pvt) Ltd to UNDP Botswana.
]
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Financial Analysis BioSys Biogas Digester & Biomethane Facitilty
- ) [ BIOSYS
Description Unit [ [BWP 0,43/kwh] | [BWP 2,31/kwh]
Size of Biogas System [ [cump ] 16.000
Estimated Investment Cost* [ usop | -16.764.000
Revenues (year 1) [USD] 3.129.557 7.031.673
Operating Expenses (year 1) [USD] -4.887.650 -4.887.650
Financial Indicators
Pay Back Period (PBP) -9 7
Nett Present Value (NPV) -24.895.399 5.651.044
Internal Rate of Return (IRR) no value 14%
Return on Investment -165% 184%
Total PBI investment [ [usol ] -3.002.557
% of total investment [ | 20%
BCP Rate [BWP/kWh] 0,43
PBI [BWP/kWh] 1,88
Total [BWP/kWh] 2,31
* including construction cost

Table 7. Financial analysis, BioSys.

106. With a rate of BWP 0.43/kWh as the benchmark for the feed-in tariffs® to the grid or replacement of
power supplied by BPC, it is observed that the proposed biogas technology is not financially attractive: it would
entail a negative NPV and a negative return on investment. To arrive at an IRR of approximately 14%, as is
assumed in the PIF, a rate of BWP 2.31/kWh is required: i.e. an additional payment of BWP 1.88/kWh, on top of
BPC’s standard tariff, would be required.

107. According to a study carried out in Sweden®, the additional cost for upgrading biogas to bio-methane can
range between BWP 0.08 and 0.16 per kWh. This excludes the investment cost for technology to upgrade
biogas to biomethane — for example, the cost of a water scrubber, the cost of a 200 Bar compressor, special
CBG bottles, etc. — and, further, assumes that the existing distribution chain for LPG can be used at no
additional cost. Information from technology suppliers indicates that the cost of upgrading from biogas to bio-
methane is approximately USS 1.2 million for an installation with a capacity of 200 m? biogas per hour. Based
on these cost estimates, it is clear that additional subsidies would be required to make an upgrade to bio-
methane financially attractive. Moreover, these additional costs should be considered in the context of clear
feedback from Botswana financial stakeholders, such as Barclays Bank, that biogas projects must be bankable
in order to be considered for financing.

108. To make investment in medium- and large-scale biogas technology attractive, a number of options can be

considered.

e An additional payment per kWh to top-up the current rate paid by BPC to power generators. This can be a
performance-based incentive. The exact amount needed to top up the current BPC rate of BWP 0.43/kWh
is not yet known as there are no IPPs in Botswana. Initial calculations indicate that the power generated
with biogas is at least BWP 1.4/kWh. This would mean a top-up of BWP 0.97/kWh. Power generated with a
diesel operated generator is BWP 3/kWh®!, making biogas a financially attractive option in comparison.

e A reduced interest rate, an extended loan repayment period (more than 10 years) or the provision of a
grant. These options were assessed and the grant provision for the performance-based incentive (PBI) (in
the form of a price for each kWh produced) was determined to be the best approach as it is explicitly linked
to ongoing energy generation (i.e. successful operation of the digesters). The reduced interest rate and
extended loan tenor approaches will also be explored in conjunction with local commercial banks, but
these are less amenable to direct GEF support at this point in time.

%9 This is the average standard rate that BPC charges for a kWh. The actual rate that can be paid by BPC is negotiable but is not at this stage of the
project.

% palm R. (2010), The Economic Potential For Production Of Upgraded Biogas Used As Vehicle Fuel In Sweden, Chalmers University of Technology,
Goteborg, Sweden.

51 The rate of BWP 3/kWh was taken from an interview with BPC.
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e Areduced investment cost (cheaper biogas technology). However, this might affect the quality and lifespan
of the biogas system.

e Increased production of biogas through additional feeding of maize, grass, etc. A higher biogas yield results
in additional electricity output (kWh). This is a technical option that could be considered in a situation
whereby there is abundance of maize or grass but is not being considered by the project due to shortages
of these commodities in relation to their primary economic use in Botswana, feeding livestock.

e Enforcement of the Waste Management Policy, whereby industries and polluters are penalised if they do
not comply with the Policy. Investing in green technologies will thereby become financially attractive
compared with the alternative of payment of fines for non-compliance. Industry might consider developing
an agreement for voluntary compliance with the Waste Management Policy. It should be noted that this is
an option that is not yet in place in Botswana but can be introduced during the development of the
Integrated Waste Management Policy.

e Taxrevenues are allocated for the promotion and investment of green technologies.

e Mobilisation of carbon credits.
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2 Strategy

2.1 Project Objectives, Outcomes, and Outputs
109. The objective of the project is to facilitate low-carbon investments and public-private partnerships in the
production and utilization of biogas from agro-waste in the districts of South-eastern Botswana.

110. The UNDP-implemented, GEF-financed project will build on the work done to date in Botswana with
regard to waste management. It will facilitate the most practical and affordable biogas technology that can
meet the operational conditions in Botswana and address the most critical waste issues and energy demands.
The project will build on the work done by DWMPC, the Department of Energy and other relevant institutions.
It will facilitate low-carbon investments and public-private partnerships in the production and utilisation of
biogas that will result in improved waste-management practices and provide access to secure and sustainable
biogas energy for agro-industry, institutions, residences and council services. The project has four strategic
elements:

e Creating an enabling environment that supports the market development of agro-waste management
and biogas technology, stimulating investments in biogas technology and increasing uptake of such
technologies through new policies, tools and financial incentives.

e Institutional and private-sector strengthening and capacity development for biogas technology
development and servicing, and improved agro-waste management and regulation through awareness-
raising, training and dissemination sessions.

e Facilitation and establishment of biogas installations: these include smal
biogas plants in South-Eastern Botswana.

e Facilitation and establishment of appropriate utilisation and knowledge platforms®s,

1,2 medium®?® and utility-scale®

111. These four elements are expected to work in synergy, organising and enhancing the baseline project so as
to promote global environmental benefits (enhanced climate change mitigation) and make the transition from
loosely-connected concepts to biogas sector development and targeted investments.

The underlying theory of change that drives the project is described below.

2.2 Theory of Change

112. The latent market potential for biogas in Botswana is considerable. The project takes a facilitation and
demonstration approach to introducing biogas technology from agro-waste. Through this approach, the four-
year project is designed to achieve a well-functioning enabling environment whereby waste-management
policies and regulations are implemented and enforced, demonstration biogas plants constructed and
operational, and investment in biogas technology demonstrably increased.

113. The theory of change illustrated below has been designed based on the challenges related to
environmental pollution and waste management in Botswana. The project is designed to facilitate capacity
development and learning. It incorporates a feedback loop to ensure that results on approaches and activities
are collected and fed into an annual review by key stakeholders. This will enable analysis and adaptation of the
model and ensure activities remain aligned with the achievement of results.

52 Ranging from 4-300 m? and operated by small-scale (agro-business), livestock producers, households, schools and other institutions.

3 Ranging from 300-5,000 m® and operated by medium-size agro-industry.

54 Over 5,000 m® and typically centralised co-digestion of multiple waste streams and multiple ownership.

% Stakeholders will meet periodically to exchange information and experiences; topic experts will be invited to prepare tailor-made training; lessons-
learned and best practices are documented and disseminated at district, national and international level.
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Results:

Enabling

Inputs: Environment * Policy & guidelines & standards on

waste management

50+ staff trained of private companies,
government, financial institutions
3,26 Mt/CO,e emission less

*  Barrier removal
*  Waste Management

Policy Review Utilization & Lntﬁlr:;[i: m:;:f;ied * 13.400 Tonnes of dried bio-slurry
¢ Training k"l“t"‘f'le"ge of biogas / and produced as bio-fertilizer and improved
* Awareness campaigh i biomethane operational cropyields
* 1000 sites reached for small scale biogas
biogas

¢ Feasibility studies

* Investment in biogas

*  User and Producer Institutional
Strengthening

Platform Creation SiCataaty
*  Policy Development Development

3 MW installed generated with biogas
Increased incomes from use of bio-
slurry especially women

Reduced cost on waste management
3 PPPs established

Goal and Objectives

Figure 2. Theory of Change

114. Removal of identified barriers to the use of biogas technology will also provide the private sector with the
necessary incentive to improve its services and set up new businesses for the sale of biogas technology. This
will benefit (rural) customers in Botswana in that they will have access to environmentally clean energy
technologies.

115. The project seeks to facilitate the installation of at least 1,000 small-scale biogas plants, the construction
and commissioning of three 1 MW capacity medium-scale biogas plants, a ready-to-implement proposal for a
utility-scale bio-methane installation, and the basis for sustainable market growth by:

116. Establishing an enabling policy and institutional and regulatory framework to provide the basis for
sustainable market growth of biogas applications and for attracting adequate financing for the required
investments.

117. Supporting the design and formulation of small-scale biogas plants that can be easily replicable, with small
(agro) business, schools, households and livestock-rearing farms the main beneficiaries.

118. Supporting the design, construction and operation of Botswana’s first three medium-scale agro-industry
biogas plants of approximately 1 MW each as demonstrations in order to enhance general awareness of
biogas, capacity development and further knowledge development by the end of the project.

119. As a result of these combined efforts, stakeholders will be sufficiently informed and enabled to design and
develop a commercial, large-scale, centralised utility biogas installation owned by multiple shareholders,
utilising multiple waste streams and with an option to upgrade from biogas to bio-methane.

120. Institutional strengthening and enhancing the capacity of the Government, private sector and community
to utilise waste.

121. Facilitating the establishment of biogas operation and knowledge platforms in at least two districts and
one town council to support the development of the biogas market.

I —
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122. The proposed timeline is presented in the table below. Over time, the enabling environment will be
developed, as well as the capacity to deal with biogas/bio-methane, thus allowing for incremental
development of the waste-management/biogas sector in terms of technology and operational complexity.

Time Line Production & Utilization Biogas/Bomethane

Year1 Year 2 Year 3 Year 4
1st 6 months | 2nd 6 months

Small Scale Biogas
Feasibility study
Inception
Roll -out

Medium Scale Biogas
Partnerships & Design
Construction
Output & Operation

Utility Scale Biomethane
Development & Design
Feasibility Study
Project Proposal & Implementation

Table 8. Proposed Timeline

2.3 Project Component 1
Institutional strengthening and capacity building for biogas investment and improved agro-waste
management and regulation

Outcome 1.1: Increased capacity of Government, the private sector and stakeholders to develop, finance and
implement PPPs in the agro-waste sector.

123. For this outcome, the project will encourage institutional strengthening and capacity building to promote
improved agro-waste management and regulation for centralized and decentralised, grid- and non-grid-
connected power generation, with a particular focus on the application of biogas installations. Under the
umbrella of the process for developing an updated National Waste Policy and a National Waste Management
Plan, guidelines and standards will be developed for low-carbon solutions and the utilisation of biogas
technologies for (agro) solid and liquid waste.

124. A framework agreement for public-private partnerships in the waste sector will be developed and
disseminated. The project will support this process through the establishment of a multi-stakeholder platform
specifically set up for this purpose. The members of this multi-stakeholder platform will identify and implement
the appropriate actions to make PPPs in the biogas sector a reality. The outcome of this multi-stakeholder
platform will be communicated by the same participants to relevant parties and, where required, specific
training will be offered.

125. The project will support the required background analysis, consultations, awareness-raising and capacity-
building of the key stakeholders in order to finalise the drafting of the guidelines for waste management,
standards for biogas technology and PPP framework. It will build on the experiences and lessons-learned in
other countries and will benefit from the results of a number of international projects that have been
undertaken in other countries. Topics will include legal, regulatory and institutional barriers to successful
development of a biogas sector utilising agro-waste.

126. Through workshops, seminars and networking meetings, relevant stakeholders will be informed and put in
a position to develop and formulate the guidelines on waste management, standards for biogas technology and
PPP framework on waste management and biogas technology. When required, the project will bring in relevant
human resources to deliver on selected issues.
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127. The UNIDO-implemented, GEF-financed project, ‘Promoting organic waste-to-energy and other low-
carbon technologies in small and medium and micro-scale enterprises (SMMEs): accelerating biogas market
development’ (PMIS 5704) was CEO-endorsed in January 2016. The UNIDO and UNDP project development
teams have been in close contact throughout their respective project preparation periods.

128. Under Component 1 (‘Capacity building and technology system’) of the UNIDO project, UNIDO plans to
hold a regional training workshop in conjunction with the SADC Centre for Renewable Energy and Energy
Efficiency (SACREEE) in Namibia to enhance the capacity of market actors to assess and characterize waste
streams, to understand biogas technology options and to realize investment projects. The two GEF-financed
projects have agreed that the Botswana UNDP-GEF project will assist in the design and funding of this
workshop. A second joint regional workshop will focus on standardized training of biogas technicians; this will,
in turn, inform (and be informed by) a collaborative effort to develop a longer-term SADC-recognized training
programme for technicians. In the absence of such a programme, the region — including Botswana — will be
served by variable-quality technicians poorly-equipped to catalyze the sector, and who may actually serve to
undermine investors’ confidence and sector credibility.

129. With a total human population of just over 2.1 million people and a cattle population of 2.22 million
(Statistics Botswana, 2012), the volume of cow dung and waste products produced annually (3 kg
dung/LSU®%/day) in Botswana is significant and remains an under-utilised source of potential biogas. During the
project preparation phase, preliminary information was collected to calculate the market potential for biogas
technology. There is, however, a need for detailed market information on the full potential of biogas from
agro-waste and a market feasibility study is, therefore, required that assess in detail the potential for small-,
medium- and utility-scale biogas. A database will be developed and, through the Department of Waste
Management and Pollution Control (DWMPC), the management of waste streams will be mapped and
monitored. Through this monitoring system, a green certification system will be introduced. Companies,
institutions, agro-industry and others with satisfactory waste management systems in place can be awarded
performance-based incentives®’. The precise details of these performance-based incentives will be determined
during the implementation phase and they might not necessarily be financial incentives®. Accordingly, the
capacity of DWMPC will be developed and support provided to manage the expansion of activities and
responsibilities.

130. Draft amendments will be made to the existing laws and regulations and new regulations introduced to
ensure adequate quality control in the construction of biogas technology and provision of services.

131. Biogas can be utilised to generate electricity and can be used in an off-grid modality or as a grid-
connected power supply. As the latter is of particular interest to investors (to guarantee a timely return on
investment), the current proposal for the REFIT (Renewable Energy Feed-in Tariff) will be reviewed and where
possible modified to suit the needs of the biogas sector by providing sufficient top-op on the existing power
rate.

Outcome 1.2: Increased capacity of Government authorities to monitor and assess the effectiveness of
incentives, ensure quality and enforce guidelines and standards related to waste management in the agro-
industrial sector.

132. A baseline study is the first step in a good planning, monitoring and evaluation system. At the beginning of
the project, a baseline study will gather key information on the proposed sites for biogas digesters, with
potential waste streams for biogas at district/town/city council level providing the base for monitoring and

% Livestock Unit.

57 This could, for example, include topping-up of the price per kWh produced through biogas and supplied to the national grid, and tax incentives for
private-sector companies to invest in green waste-management technology (in particular biogas).

%8 |ike awarding well performing projects or initiatives with performance certificates and additional attention in the media.
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evaluation so that judgements can be made later about (the contribution to) the quantity and quality of
development results achieved by the intervention. The baseline study will also include a comprehensive supply-
chain and demand-side analysis.

133. The project will support the Department of Waste Management and Pollution Control (DWMPC), town
councils and city councils in improving the monitoring and enforcement of Trade Effluent Agreements (TEAs)
between agro-industrial firms and local authorities. Stakeholders will, as soon the Integrated Waste
Management Policy has been formulated, determine their modalities to improve the monitoring and
enforcement in conjunction with the Ministry of Local Government and Rural Development.

134. For medium-scale biogas digesters®®, a fee per kWh’° produced will be paid for a pre-determined period
depending on the total investment, operational cost and other factors influencing the financial analysis. This
will serve to accelerate the return on investment and ensure continuous output. If a project fails to generate
power, it will be at the expense of the investor(s). Provision of performance-based incentives will be an
important marketing tool. They will be linked to pre-defined quality standards (only quality-certified projects
will qualify for incentives) and will support private sector investment in biogas technology and its construction.
The construction of medium-scale biogas plants will be financed by private-sector partners, commercial banks
and Government partners (BMC or BDC).

135. The Government of Botswana is in the process of introducing a renewable energy feed-in tariff (the REFIT)
after many years of preparations. It is not yet clear when, precisely, the REFIT will be fully operational. The
performance-based incentive support from the GEF-financed project can therefore be considered as a bridging
arrangement. After the project implementation period (i.e. after 4 years), the REFIT will certainly be
operational and can take over as a de facto performance-based payment.

136. BPC is gradually increasing the tariffs of the electricity sold to consumers. This development will close the
gap between the cost for production of power and the sale of power, suggesting that power supply will in the
near future be at commercial rates and a level playing field will be created. BPC can, in theory, enter into a
power purchase agreement (PPA) if the price is considered reasonable. The GEF-funded performance-based
payment will no longer be required one year after the project period, assuming a rate of BWP 0.77/kWh (2015)
and an annual increment of 14% for each year of the GEF project: i.e. from 2016 to 2019’" For the
performance-based payment, total funding of USD 635,000 is required. This represents 24% of the total GEF
budget.

137. Biogas is a new technology and the performance-based payments can be considered a stimulus measure
towards the development of the sector. Through these payments, the project will maintain control over the
quality of the proposed biogas technology, appropriateness of design and service delivery by technology
providers. Further, with a performance-based payment system in place, it will easier to bring in investors to
support biogas market development in the country. By the end of the project, local investors such as BDC will
have gained sufficient capacity and confidence to support biogas technologies in the commercial sector.

138. To ensure that competitively-priced biogas technology is of good quality and related after-sales services
are effective and lead to customer satisfaction and market growth, a credible and effectively enforced quality-
control scheme is required. Through the participation of stakeholders, including regulators, system designers,
constructors, equipment vendors, potential manufacturers, system installers and repair and maintenance
specialists in the South-Eastern region, quality and operational standards will be developed, and will be
augmented with training materials and manuals, workshops and ‘on-the-job’ training.

5 Estimated cost between 1.5-3.5 million USD depending on the design, size and customer requirements.
70 Approximately at 1 BWP/kWh at 2014 prices.
! Extrapolation of BPC price development for power per kWh.
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139. The project will facilitate training of key stakeholders, including the public authorities responsible for
implementing the waste management policy and biogas programme and local service providers, such as
installers, to meet the minimum quality requirements. For this, the project will cooperate closely with local
universities and professional and vocational schools’? to ensure that, for instance, there will be a sufficient
number of trained and certified biogas technicians available in the market.

140. A certification scheme will be developed, which will be managed by the Botswana Training Authority
(BOTA) and the Botswana Bureau of Standards (BOBS). The scheme will verify that adequately trained and
skilled biogas installers are hired and that the biogas hardware supplied for installation projects comes with
(inter)nationally recognised quality certificates and has adequate warranties. In the case of faults, the installers
will be responsible for providing service under warranty and for communicating with equipment manufacturers
throughout the warranty period of the installation.

141. Masons, both women and men, and construction companies will be trained in technical aspects of biogas
installation and operation (construction, maintenance and repair), and also on promotion (how to attract new
clients), plant sizing and selection, user outreach (how to explain operation and maintenance tasks to the user,
including trouble-shooting and minor repairs) and handling user feedback. A typical new mason’s training will
be divided into two parts and will include 14 days’ training at a training institute, plus on-the-job training in the
form of constructing a biogas digester under close supervision (supervised training).

142. A suitable training institute will be identified in South-Eastern Botswana for facilitating training on biogas
technology. The staff of this institution will undergo a tailor-made training programme and will be authorised
to conduct training on biogas. The institute shall be authorised to accredit certified biogas technicians.

143. Individual masons and construction companies will be responsible for the construction of 1,000 small-
scale biogas digesters in Botswana, the provision of user training, after-sales service and guarantees.

144. The international biogas companies that are identified, through a tendering process, to construct the first
medium-scale biogas digesters in Botswana will be responsible for training the staff of the institute offering
biogas training and the staff of the company identified for the day-to-day operation of the biogas installation.
The training institute will, in turn, train staff of town councils, district councils, agro-industry and the private
sector. The initial training will be offered at a reduced rate and will gradually be offered on a full cost-recovery
basis. The international companies will be asked to prepare a capacity development plan as part of the overall
tender for the construction of medium-scale biogas plants.

Outcome 1.1 & 1.2 Outputs Activities
Increased capacity of | 1.1 Specific guidelines and standards on low-carbon | 1.1.1 Establishment of a multi-
Government, private alternatives and utilisation technologies for stakeholder platform (MSP) to
sector and agro-waste and wastewater developed and define guidelines and standards
community disseminated to all relevant stakeholders in the (national level); regular
stakeholders to sector. stakeholder meetings.
develop, finance and | 1.2 Framework agreement for public-private 1.1.2 Organise short workshops with
implement PPPs in partnerships (PPPs) in the waste sector adopted sector experts to introduce new
the agro-waste and disseminated. approaches and technologies.
sector. 1.3 Training conducted for all relevant stakeholders | 1.1.3 Study tours in Botswana and to an
on the new guidelines and PPP framework African country that has been
Increased capacity of agreement (1.1. and 1.2) successful in developing the biogas
Government 1.4 Updated regulations developed and adopted for sector.

72 This could be, for example, the University of Botswana or BRIDEC.
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authorities to the successful monitoring of effluent flows and 1.1.4 Key stakeholders facilitate MSP at

properly monitor by-product waste in all abattoirs in the country, district level.
and enforce waste including launch of a “green certification” 1.2.1 Workshop and follow-up meetings
management waste-management award for industry actors. to identify framework agreement.
regulations in the 1.5 Support provided to the Department of Waste 1.2.2 Share experience with PPPs in
agro-industrial Management and Pollution Control (DWMPC) other countries; experts will be
sector. and District Council authorities to improve invited to present latest
monitoring and enforcement of Trade Effluent developments/practices on waste
Agreements between industries and local management
authorities. 1.3.1 Atraining institute is identified and
1.6 Review of enforcement practices and support contracted to facilitate training and
towards enforcement of pollution prevention capacity development.
laws, mainstreamed into relevant organisations’ | 1.3.2 Development of training materials
activities: e.g. Councils or DWMPC. 1.4.1 Establishment of MSP for
1.7 Corrective EIA measures implemented. regulations and monitoring.

1.4.2 Identification of an institution to
develop the green certification
protocol to be adopted by sector
stakeholders.

1.4.3 Annual event organised to
promote green companies.

1.5.1 Support to ongoing initiatives by
DWMPC to organise MSP
meetings, workshops, study tour,
visits by experts, training.

1.6.1 External assessment and results
shared with stakeholders.

1.6.2 Adjustment of current practices
and information published and
disseminated.

1.7.1 DWMPV and Councils to monitor
the implementation of EIA through
project visits.

Table 9. Overview of Outcomes 1.1 & 1.2: outputs and activities

Outcome 1.3: Autonomous support systems in place for the replication and scale-up of agro-waste
technologies post-project

145. Although interested and willing, the financial sector in Botswana has not yet fully recognised the full
potential of biogas technology as an investment opportunity. The absence of such recognition and support
from financial institutions is a barrier to potential investors when they need capital to install biogas digesters.
Biogas technology has high initial capital requirements. For that reason, financial measures will be put in place
to overcome this barrier.

146. A mechanism needs to be established to make reasonable finance available for small-, medium- and large-
scale biogas digesters. Preferably, this finance should be channelled through existing, regulated banking
institutions. One of the options for promoting low-carbon investments can be through establishing a platform
or joint venture with potential investors, financial institutions, town councils, city councils and the private
sector. This options to promote low-carbon investments will be explored in detail during the implementation of
the project.

147. The project will support awareness-raising on waste management and the application of biogas
technology. DWMPC will play an important role to: (i) promote biogas technology; (ii) represent the interests of
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the supply-side in further policy dialogue; and (iii) become a knowledge-management and eventual training
centre for issues associated with further promotion of the biogas sector in Botswana.

148. Stakeholders, including financial institutions, council and municipality staff and the private sector, will be
trained in best practice in assessing and financing agro-waste projects, with a particular focus on biogas. Initial
capacity development will be supported by the GEF project. Vocational-training centres will integrate a module
on waste management and biogas into their existing curricula. It is expected that these courses will, initially be
supported by the GEF?® and, over time, be offered at cost-recovery rates.

149. At the national level, Government institutions, NGOs, the private sector, the mass media, microfinance
institutions, community-based organisations such as cooperatives and others will be mobilised in order to
create general awareness on waste management and the promotion of biogas. Coordination of promotional
activities will be the responsibility of a Biogas Working Group (BWG)’*. Stakeholders will jointly implement
activities including: development of a detailed plan of action to disseminate information on biogas; the
printing/distribution of different written information materials; organisation of orientation training to the
institutions and agro-industry on the benefits of biogas; establishment of networks with organisations working
in the biogas sector and dissemination of biogas information through these networks; participation in
exhibitions and national school competitions; council-level promotional campaigns and biogas-awareness
workshops; use of (social) media and mobile-phone messages.

150. As part of the project’s awareness-raising, study tours will be arranged to relevant countries — such as
South Africa — with agro-waste biogas projects. In addition, visits will be arranged to industry events, such as
trade shows. The objective is to create a group within Botswana that is well connected to the international
waste management and biogas industry and is well aware of market developments, so that this group can
exploit these developments for the benefit of Botswana.

Outcome 1.3 Outputs Activities

Autonomous 1.8 Financial institutions trained on best practices in 1.8.1 Capacity developed to provide

support systems assessing and financing agro-waste projects training for financial institutions and

in place for through BITRI. other relevant stakeholders.

replication and 1.9 Dedicated investment facilitation platform on 1.8.2 Study tours/knowledge exchange

scale-up of agro- low-carbon waste-utilisation technologies facilitated between project

waste established at BITRI, and operational with stakeholders and other agro-waste-

technologies independent budget. to-energy projects in the region,

post-project 1.10 Level playing field created for all energy providers including those supported by GEF.
and REFIT in place. 1.9.1 BITRI will organise consultation

meetings to identify options for the
setting up of an investment-
facilitation platform or similar
structure.

1.10.1 Provide technical and financial
support towards development and
implementation of REFIT by engaging
expert to share experiences from
other countries.

Table 10. Overview of Outcome 1.3: outputs and activities

73 Reference is made to the budget for detail on cost for capacity development.
74The BWG is a multi-stakeholder platform whereby participants set the agenda and determine how promotion is undertaken in the context of this
project. Participants will, in turn, be responsible for implementation.
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2.4 Project Component 2
Facilitation and establishment of the first biogas plants in Botswana.

151. Due to the outcome of the pre-feasibility study, extensive stakeholder consultations and observations by
the project preparation consultants, there is a deviation from the original proposal, as described in the PIF, to
establish a large-scale bio-methane installation. The main considerations are:

e This large-scale biogas installation (16,000 m3) would require continuous feedstock of approximately 300
tonnes per day, including chopped wheat bran and maize to ensure that sufficient biogas is generated for
upgrading to bio-methane. Using this type of feedstock is considered inappropriate as food security is an
issue in Botswana.

e In addition, multiple waste streams are proposed for operating the biogas installation. Currently, these
waste streams can be collected for free. However, an initial risk analysis indicates that this situation might
change over time and owners of waste streams might start charging in the near-future as waste becomes a
valuable commaodity. This will jeopardise the functioning of the biogas installation, with a high risk that the
cost of its operation might exceed income. Such high risk is likely to deter potential investors.

e Upgrading from biogas to bio-methane can only be economically viable on a larger scale. In addition, biogas
technology in Botswana does not have a robust track record and there will be insufficient capacity at the
beginning of the project to run this high-end technology. On the other hand, capacity can be developed
over time within the time-frame of this project to a sufficient level. It is therefore proposed that the
development of such high-end technology is postponed until the third or fourth year of the project. By that
time, sufficient capacity will have been created in Botswana so that stakeholders can make a well-informed
decision on how best to invest in bio-methane technology.

e The proposed technology is centralised and requires waste streams from all the councils of South-Eastern
Botswana. A pre-condition is that councils invest jointly in such an approach. Councils have indicated they
prefer to pursue smaller-scale approaches within their jurisdictional boundaries.

Outcome 2.1: Increased investment in biogas technologies and low-carbon practices in the agro-waste,
small-scale farming and institutional (e.g. schools) sectors.

152. A three-pronged approach will address Outcome 2.1. Small- and medium-scale biogas digesters will be
constructed and continuous operation will be ensured. In addition, these biogas digesters will demonstrate
that, with (private) investment, biogas technology is applicable in the Botswanan context and is commercially
viable. As a result of these demonstration plants, relevant capacity will be developed on design, construction,
operation, investment and regulatory aspects.

153. A programme will be developed and implemented to promote small-scale biogas digesters. Through the
promotion of small-scale biogas digesters utilising waste streams from small-scale agro-business,”” the
livestock-rearing industry,’® institutions and rural households, fossil fuels will be replaced by renewable energy,
unsustainable utilisation of wood will be reduced, and high-value organic fertilizer from the bio-slurry will be
utilised.

154. For the construction of small-scale biogas digesters, the fixed dome biogas design will be used and will be
constructed by a (local) mason or a local construction company. The size of these small-scale biogas digesters
will vary from 4-300 m?. Biogas will be used directly for cooking, lighting or electricity generation.

155. The project will commision a feasibility/market study, including a detailed outline of a programme to
promote small-scale biogas digesters in South-Eastern Botswana. The feasibility study will be conducted in the

5 For example, an abattoir with a daily turnover of 20-100 animals.
76 piggeries, cattle post, feedlots, etc.
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first year of project implementation. The actual roll-out period of the small-scale biogas programme will be
three years. At the end of the three years, 1,000 small-scale biogas digesters will have been constructed.

156. Potential users of the small-scale biogas digesters are expected to invest in the installation of the
technology. This own-investment is justified as the financial benefits of biogas technology are such that the
expected payback period is less then three years and a personal contribution will ensure ownership; the
broader benefit for the project is that user investment will help to ensure that the biogas digesters are properly
operated and maintained. The expected investment cost ranges from USS 800 (6 m3) to USS 50,000 (300 m?3).
To overcome these upfront investment costs, the project will facilitate the availability of credit through
established financial institutions such as Barclays Bank of Botswana. Financial institutions will use their own
funds for making credit for biogas available; the project will assist to design this financial product, create
awareness of the benefits of biogas and assist with financial analysis. In addition to the commercial credit, the
project will make USD 50 available for each small-scale biogas digester as a completion incentive for
construction of quality biogas digesters. The project will also provide support towards the training, marketing,
M&E, quality management, project coordination and utilisation of bio-slurry.

157. At three locations in South-Eastern Botswana, a public-private partnership between agro-industry (and
financiers) and the council will be established with the aim of constructing a biogas system utilising locally-
available’” waste streams. Depending on the size of the waste streams, a medium-sized biogas digester of
approximately 300-5,000 m* will be constructed, with an average expected feedstock input of 100 tonnes per
day. The biogas generated will be used for generating electricity using Combined Heat and Power (CHP). Per
project site, it is estimated that 1 MWe will be installed. Electricity will either be used on- or off-grid, depending
on the context, with at least one of the 3 locations grid-connected so that the GEF project can build up
stakeholders’ expertise (including Botswana Power’s) in this important sub-sector.” Excess heat will be utilised
for production processes in the agro-industrial firm. Additional income will be generated from the sale of bio-
fertilizer. To reach farmers in Botswana, bio-fertilizer will be packaged and presented in small quantities (10-
50kg bags), allowing for easy transportation and distribution?.

158. The proposed technology will be provided by international biogas companies with a proven track record.
Various technology options are available: lagoon biogas digesters, High Rate Anaerobic Ponds (HRAPs),
Continuous Stirred Tank Reactor (CSTRs) and plug flow, each with its own characteristics and suitability for the
Botswanan context. These technologies change rapidly and improve continuously with increased efficiency. To
ensure that the most efficient and effective technologies are installed, the final selection of the technology for
each site will be determined during the implementation of the project. For each site, a number of companies
will be shortlisted and invited to conduct a feasibility study on a cost-recovery basis. Based on these feasibility
studies, three companies will be invited to participate in a tendering process.

"7 For example, the waste streams in Jwaneng Town Council are sludge from the stabilisation pond, abattoir waste, food waste from mine camps (2,000
inhabitants in one camp alone), food waste from households, garden waste and waste from surrounding villages, municipal solid waste, food waste from
Debswana canteens, etc.

8 The engagement of IPPs is currently not common practice. However, there are some recent developments that indicate that Botswana is now opening
up opportunities for IPPs to enter the power sector. (i) The Electricity Supply Act Cap 73:01 allows an IPP to feed power into the national grid; (ii) the
Government is about to award an IPP tender for the development of a (2 X 150 MW) 300 MW coal-fired power plant; (iii) A call for expressions of
interest to install a 100 MW solar power station was advertised by the Ministry of Minerals, Energy and Water Resources in 2015. Bids from independent
power producers are currently being evaluated. The latest feedback from the Department of Energy (as of early December 2015) states that the Energy
Policy is now with the Attorney General’s Chambers and is being prepared for submission to the December 2015 Parliament sitting. The Policy has
already been approved by the Cabinet. The Department of Energy has started awareness creation on the policy to Councils, to secure their buy-in. As
soon as the Policy receives Parliamentary approval, implementation will start immediately. In fact, implementation of the Policy has already started as
some activities, such as the development of the renewable energy strategy and the establishment of the regulator, are being undertaken. The
Government has approved, in principle, the setting up of the office of the Botswana Energy and Regulatory Authority, whose main pillar will be economic
regulation.

79 It is not foreseen that the project will support the development of quality standards or a certification process for bio-fertilizer.
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159. To ensure continued digester operation for at least fifteen years, the project will place emphasis on the
selection of high-quality, durable biogas technology. Construction materials will be resistant to the corrosive
biogas environment®, and designs will guarantee the utmost safety to prevent any negative environmental
impact or risk to operators and the population.

160. For the small-scale biogas programme, one Environmental Impact Assessment (EIA) will be performed; the
three medium-sized biogas systems will be subject to an EIA each. The cost of these EIAs will be covered by co-
finance contributions.

161. Digestate: Medium-scale digesters: After digestion, the digestate will be separated into a wet fraction and
a dry fraction. The wet fraction will be stored or used directly to fertilize feedlots or other plantations close to
the biogas facility. The dry fraction will be dried using the excess heat of the CHP. The dried digestate will be
sold to an organic fertilizer company or pelletized at the biogas facility itself. The organic fertilizer pellets can
then be easily transported throughout Botswana.

162. Small-scale digsters: The digestate will be collected in compost pits and mixed with organic materials.
From time to time, the mixture will be tilted. When composting is completed it can be removed from the pit
and transported to nearby farmers and applied as organic fertilizer. The risk of pathogen contamination in food
grown using bio-slurry is less than that using fresh farm yard manure®, the current predominant standard
practice. Nonetheless, simple-to-use guidance materials will be provided to small- and medium-scale digester
owners, advising them on how to safely use digestate.

163. A private company, Organic Fertilizer Manufacturers Botswana, currently applies South African standards
for bio-fertilizer in order to be able to export bio-fertilizer. The project will adopt these standards as an interim
measure and thereafter stakeholders will agree on quality standards and appropriate utilisation of biogas
digestate®. Monitoring and certification will be done by the Ministry of Agriculture as part of ongoing
agricultural support activities. Under the Integrated Support Programme for Arable Agriculture Development
(ISPAAD), the Ministry provides farmers with fertilizers and also provides, through district demonstration
officers, guidance to the farmers (commercial and subsistence) on the use of fertilizers. An inventory on the
annual use of fertilizers is also maintained. The Ministry is also currently certifying performance standards for
horticultural activities, agricultural engineering and sorghum production. The GEF project will use this existing
Ministry architecture for regulating fertilizer use.

164. Small-scale biogas digesters in Kenya, for example, constructed under the national biogas programme
have been financially analysed and show that biogas is a worthwhile investment for small-scale biogas farmers
as presented in the table below. It must be noted that the intangible benefits (income) of small-scale biogas
digesters are not included in the financial calculation. When monetised, the financial analysis would improve.

80 Pre-treated steel panels with a ceramic-like coating can be used to prevent erosion; another option is to apply a special coating on concrete to prevent
corrosion. In addition, the project will ensure that stakeholders are aware of corrosion-related issues and will ensure that high-quality and durable biogas
technology is selected.

81 Alterra Wageningen UR & Nutrient Management Institute NMI (2014), Bio-slurry as Fertilizer,

http://www.academia.edu/18055905/Bioslurry as_a_fertilizer.

82 Appropriate management of biogas digestate will have benefits including: lower gaseous emission; less diffuse pollution
from surface run off and leaching; reduced odours, improved veterinary safety, plant pathogen reduction and the reduction
of weed seeds. Source: IEA Bioenergy (2010), Utilisation of Digestate from Biogas Plants as Biofertiliser.
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Sample Financial Analysis Small Scale Biogas Digester

12 cum Biogas Digester

Kenya
Investment Cost -1.200
Income 353
Cost (year 1) -16
IRR 27%
PBP 3,6
Rol 321%
NPV 819

Repayment period Loan =5 years

Interest rate (annum) =11,7% KE

Table 11 Financial Analysis

165. The financial viability of the business model for the medium-scale biogas plants is based on an assessment
of the cash flows from revenue-based sales of various products produced by the plant (biogas, pelletised
organic fertilizer, heat, electricity provision). A further driver for investing in small- and medium-scale biogas
technologies will be the enforcement of the newly-drafted Waste Management Policy and Guidelines, which
will be supported by the GEF-financed project. An additional driver will be the GEF-supported nationwide
awareness campaign and green certification programme?3. Agro-industry will be able to utilise the green
certification as a marketing tool.

166. As part of the capacity-building component of the project, a training programme that attracts both
women and men to the biogas sector will be developed, providing both academic and vocational training and
certification to create a cadre of competent waste-management/biogas professionals. The training will cover all
aspects, from initial design to operation and maintenance. The training will be carried out through national and
regional networks of universities and teaching and training centres.

167. To develop widespread awareness of waste management and the opportunities to utilise biogas for
energy production and bio-fertilizer, awareness and knowledge materials will be developed that specifically
target existing and new market entrants and highlight the emerging market opportunities for biogas. A series
of stakeholder workshops will be held in conjunction with the councils and investment bodies (such as BDC).

Outcome 2 Outputs Activities
Increased 2.1 Sensitisation campaign conducted with district 2.1.1 Aseries of meetings is organised to
investment in councils, stakeholder and community groups in provide information on the pros and
clean-energy targeted biogas plant sites cons of biogas, as well as
technologies opportunities for employment and
and low- agriculture and energy use.
carbon 2.2 Feasibility® study undertaken for small-scale biogas | 2.2.1 Consultants (international and local)
practices in digester component. identified to perform market
the agro- 2.3 Business plan developed for the three potential study.
waste sector. medium-scale biogas sites near agro-industrial 2.2.2 Programme modality identified and
plants with potential off-take uses analysed. agreed upon by stakeholders.
2.4 Feasibility study undertaken on centralised large- 2.3.1 Technology providers will be invited
scale biogas plant with bio-methane upgrade. to submit proposals to develop
2.5 Environmental impact assessment of selected biogas business plan (3 per site). The most
sites completed. suitable proposal will be selected by
2.6 Tender launched for operator of the medium-sized PPPs to undertake a complete
biogas plant®®. feasibility study.

84 The terms feasibility and market study are used interchangeably. Both refer to a study to determine a detailed overview of the potential for small-
scale biogas and the roles and responsibilities of stakeholders and the programme modalities.
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2.7 Legal establishment of biogas operators based on 2.3.2 Consultants (international and local)

public-private partnerships and concessional identified and contracted to develop
agreements with chosen agro-industrial partners business plan at the three sites.
(including guaranteed supply of substrate and 2.3.3 Detailed business plan developed and
purchase agreement for supply of biogas). assessed on technical and financial
2.8 Technology agreement signed on North-South or feasibility.
South-South cooperation with selected international | 2.4.1 Consultants or technology providers
biogas equipment providers. identified to perform feasibility
2.9 Construction and commissioning of biogas plants. study.

2.5.1 EIAs conducted in line with
Government policy.

2.6.1 Technology providers for each of the
3 sites are selected as per
Government tender procedures.

2.7.1 The project will support the
establishment of PPPs and bring in
resource persons when required.

2.7.2 Prepare and develop sample
contracts and incorporate best
practices from similar projects.

2.8.1 The project to facilitate the signing of
these agreements and support
negotiations where required.

2.9.1 PPPs, with support of the project
office, to facilitate and monitor
construction of biogas plants, ensure
commissioning and operation.

Table 12. Overview of Component 2: outcome, outputs, activities

2.5 Project Component 3
Facilitation and establishment of appropriate biogas utilisation platforms in at least two districts of South-
Eastern Botswana

Outcome 3.1: Increased investment in less GHG-intensive energy systems using biogas

168. Component 2 is dedicated to the design, development and construction of biogas digesters, whereas
Component 3 focuses on the operation and maintenance aspects to ensure that biogas is utilised as intended
with the aim of safeguarding the reputation of biogas technology and thereby stimulating replication of biogas
technology to the market segment not covered under this project. Under Component 3, the feasibility will be
assessed for a centralised, large-scale biogas digester whereby multiple feedstock can be utilised and at least
two Councils enter into a partnership.

169. To coordinate the implementation and monitor the performance of the small-scale biogas programme, a
steering committee with be established with delegates from the participating councils in South-Eastern
Botswana. The steering committee at the Council Level will delegate day-to-day management and coordination
of the programme to a dedicated programme office in each council (Programme Manager, Biogas Engineer,
biogas technicians).

170. The partnership that has been established between council, investor, supplier and operator under
Component 2 for the investment in, and construction of, medium-scale biogas plants (3x) will also include
detailed arrangements on issues related to the day-to-day operation and monitoring of the plants, a constant

85 At least one company is identified to take on responsibility to operate the digester through a tender process.

I —
UNDP Environmental Finance Services Page 54




and reliable supply of feedstock, maintenance, repair, (financial) management and utilisation of biogas. Staff
members of the partners will be trained on biogas technologies.

171. To assess the performance of the constructed biogas plants, a monitoring scheme will be developed and
put in place to track fuel savings (from the switch to biogas) and GHG emission reductions.

172. For the realisation of a utility-scale bio-methane facility, a detailed feasibility study will be conducted to
confirm the financial and operational viability of upgrading from biogas to bio-methane. The utilisation of bio-
methane is proposed for a vehicular fuel-switch programme and/or replacement of LPG. The study can be
conducted with the support of international companies with a proven track record on biogas refuelling stations
and truck-refurbishment schemes. Based on the outcome of the feasibility study and analysis by stakeholders,
selected biogas utilisation technologies will be identified, constructed and commissioned, capacity developed
and performance will be monitored. This process will be (partially) supported by GEF funds.

173. In the third or fourth year of the project period, the design, planning, partnerships® and investments will
be in place for at least one utility-scale biogas installation in South-Eastern Botswana, utilising multiple waste
streams (more than 10) from agro-industry, using Compressed Biogas (CBG) as a possible replacement for
diesel and LPG.

Outcome 3 Outputs Activities
Increased 3.1 Partnership established between biogas 3.1.1 Facilitate meetings with operators, councils
investment in plant operators and selected district and other stakeholders.
less GHG- councils for supply and purchase of biogas | 3.1.2 Technical and financial advice on utilisation of
intensive energy from the plants. biogas within the partnership.
systems using 3.2 District council staff trained on the biogas- | 3.2.1 Identify training institute to conduct training
biogas. utilisation technologies selected for in biogas.
investment, including operations and 3.2.2 Facilitate training of trainers at the training
maintenance. institute.
3.3 Monitoring scheme in place to track fuel 3.2.2 Develop gender-sensitive training materials
savings (from switch to biogas) and GHG- to be used to train male and female masons.
emission reductions. 3.3.1 Design and develop monitoring system with

stakeholders.

3.3.2 Exposure and introduction of proven
approaches to monitor GHG-emissions;
development of a database to monitor
performance on actual GHG emission

reduction.

3.4 Feasibility study conducted to analyse the | 3.4.1 Identify and contract consultant/technology
financial viability and best operational providers to conduct feasibility study.
options for use of biogas/bio-methane 3.4.2 BITRI and project office to ensure quality of
produced by a large-scale biogas digester feasibility study and its relevance to local
as an alternative fuel in district council context through screening of proposals.
waste operations. 3.5.1 Select technology providers to propose

3.5 Based on outcome from feasibility study, biogas technology for the large-scale biogas
selected biogas-utilisation technologies digester.
identified. 3.5.2 Facilitate financing for the biogas plant

3.6 By end of project, at least two (2) district (construction, operation, maintenance).

councils in South-Eastern Botswana have 3.5.3 Forge partnerships between at least two

8 A utility-based bio-methane installation requires a daily feedstock of at least 300 tonnes, and a 15,000 m® biogas installation is required for processing
this daily feedstock. In addition, a similar investment is required for upgrading biogas to bio-methane and the facilities for compressing and bottling bio-
methane. To ensure guaranteed operation 24/7 throughout the year, a reliable and constant input of feedstock is required. There is no single agro-waste
industry among councils that has access to this size of waste stream and therefore input will be sourced from multiple agro-industries.
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developed plans to utilise biogas Councils, agro-waste industries and investors

technologies in their waste operations®”. and technology providers.

3.7 Contracts signed on performance-based 3.6.1 Project design and development completed
incentive, monitored and made available and ready for financing and construction
to biogas owners. (following a similar approach as for the

medium-scale biogas digesters).

3.7 Biogas owners receive a performance-based
incentive based on actual output in kWh or
equivalent

Table 13. Overview of Component 3: outcome, outputs, activities

2.6 Key indicators, risks and assumptions

174. In accordance with the GEF's Focal Area Objective #3 to “Promote Investment in Renewable Energy
Technologies” of the GEF-5 Climate Change Strategy, the key success indicators of the project are:

175. A favourable policy and regulatory environment is created for renewable energy investments: extent to
which RE policies and regulations are adopted and enforced.

176. Investment in renewable energy technologies is increased: volume of investment mobilised.
177. GHG emissions avoided: tonnes of CO, equivalent.

Project-specific outcomes will include:

e An enabling environment is created whereby barriers are removed and comprehensive policies and
regulations on waste management are developed, adopted and enforced;

e Biogas digesters are constructed to demonstrate the feasibility of their application throughout
Botswana.

e Biogas is full-time operational: >95% of small-scale digesters function daily, medium-scale biogas
installations operate 360 days a year with a maximum of 5 days lay-off for maintenance.

e 1,000 small-scale biogas digesters and three medium-scale biogas plants are constructed and operate
according to specifications.

e Training is undertaken to create capacity to design and develop a utility-scale biogas/bio-methane
facility.

e Government policies, regulations and financial incentives are established to promote investment in
systems for waste management, with a particular focus on biogas technology.

e Human capacity developed in Government, the private and financial sectors, academia and local
communities to support the biogas sector in Botswana.

178. Construction and operation of a biogas plant comes with a number of safety issues, potential risks and
hazards for humans, animals and the environment. Biogas plants pose the risk of explosion, fire, injury from
mechanical and electrical operations, skin burns from hot surfaces, noise, asphyxiation and poisoning. Under
certain conditions, biogas in combination with air can form an explosive gas mixture. The risk of fire and
explosion is particularly high close to digesters and gas reservoirs. If biogas is inhaled in sufficiently high
concentrations, it can result in poisoning or asphyxiation symptoms and even death. The presence of hydrogen

87 During the project period, 1,000 small-scale biogas digesters will be constructed as well as 3 medium-scale biogas digesters. In at least 2 District
Councils, municipality waste will be collected and organic waste will be separated and used as feedstock for medium-scale biogas digesters. These
District Council digesters will be implemented as Public-Private Partnerships (PPPs), with one or more district-based agro-industrial firms providing co-
investment In return, the District Council will share revenues gained from biogas and slurry production with the firm(s).
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sulphide in non-desulphurised biogas can be extremely toxic, even in low concentrations. A plant can also be
struck by lightning if not properly constructedss.

179. Waste of animal and human origin, used as digester feedstock, contain various pathogenic bacteria,
parasites and viruses. Pathogenic species that are regularly present in animal manures, slurries and household
waste are bacteria (e.g. Salmonellae, Enterobacter, Clostridiae, Listeria), parasites (e.g. Ascaris,
Trichostrangylidae, Coccidae), viruses and fungi. Co-digestion of abattoir and fish-processing wastes, sewage
sludge and bio-waste increases the diversity of pathogens. After the digestion period, the bio-slurry is very
likely to be land-spread and could enter the animal and human food chains. Utilisation of digestate as fertiliser
means application on the fields of several individual farms, with the risk of spreading pathogens from one farm
to another®.

180. Proper precautions and safety measures to avoid these risks and hazardous situations, and ensure a safe
operation of the proposed biogas plants, will be undertaken. Potential dangers that could result from operation
of biogas plants will be marked with visible warnings on the respective parts of the plant and operating
personnel will be trained accordingly.

181. Veterinary safety measures will be undertaken in order to prevent new routes of pathogen and disease
transmission between animals, humans and the environment. The lifetime of pathogens depends on the origin
of liquid manure. Salmonellae, for instance, survive longest in cattle slurry, but pig slurry, on the other hand,
contains more infectious organisms due to higher livestock density and the presence of pathogens in the feed.
Effective control of pathogens will be implemented through applying sanitary measures: livestock health
control, feedstock control, separate pre-sanitation of specific feedstock categories, controlled sanitation, and
verification of pathogen reduction®.

182. The EIA to be undertaken for the small-, medium- and large-scale biogas digesters must indicate how
important safety issues will be fulfilled, and stipulate clear preventive and damage control measures as a
condition for obtaining the construction permit from the Department of Industrial Affairs. In addition to
hygienic and veterinary considerations, the EIA will also address safety, avoidance of air-polluting emissions,
prevention of ground and surface water leakages, avoidance of pollutant release during waste disposal, and
flooding safety.

183. Training of biogas plant construction and operating personnel will be aligned with the Government’s
occupational health and safety regulations, which are already available in easy-to-use booklet form. The biogas
training to be supported by the UNDP-implemented, GEF-financed project will, therefore, include a specific
module on health and safety in the workplace. This module will be delivered by staff from the Division of
Occupational Health and Safety in the Ministry of Labour and Social Security. Furthermore, the trainees will be
assessed against the Botswana Training Authority’s (BOTA’s) Occupational Health Standard®. This Standard will
assess the trainees’ ability to comply with set health and safety requirements. The Workers Compensation Act
will be followed should any unfortunate incidents occur to personnel at the biogas plant. The Act provides
for compensation of workers for injuries suffered or occupational diseases contracted in the course of
employment, or for death resulting from the workplace®.

2.7 Expected Benefits, Design Principles and Strategic Considerations

8 Teodorita Al Seadi, et al (2008), Biogas Handbook, University of Southern Denmark. Esbjerg.

8 Ibid.

 Ipid.

91 BOTA Standard, Demonstrate Knowledge of Occupational Health and Safety Requirements, Level 2.
92 Workers Compensation Act, No. 23 of 1998.
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184. The calculated greenhouse gas (GHG) reduction benefits of the project are:

e Direct GHG emission reductions arising from the use of biogas digesters supported by project
funding.

e Indirect GHG reductions as a result of improved waste-management practices. Untreated waste
streams emit methane into the atmosphere.

185. The direct CO, emission reductions attributed to the project are estimated as 901,836 tCO,e over the
15/20-year lifespans of biogas digesters. The total (direct and top-down indirect) emission reductions are
estimated as 1.88 million tCO,e, resulting in a GEF cost of USD 1.40/tonne CO,. avoided.

186. The associated national and local benefits include reduced local pollution from agro-waste streams,
reduced burning of fossil fuels and increased national revenue through the reduction of imported fossil fuels.
One thousand small- and 3 medium-scale biogas digesters will process 132 tones of agro-waste per day
(292,000 tones per year). This translates into the availability of approximately 29,200 tonne of organic bio-
fertilizer with an estimated market value of USS 5.5 million®. A comparable quantity of imported chemical
fertilizer would have a market value of US$63 million in Botswana.

187. The project will also create jobs at several levels. Biogas technicians and installers are needed to install,
operate, maintain and trouble-shoot biogas systems. These are expected to be mid-level women and men
technicians with basic mechanical/civil engineering/building backgrounds. They will receive training as part of
the project. Job creation is also expected in the biogas supply chain. Certain components can be readily
manufactured locally, such as biogas appliances, stoves, steel or concrete structures, as well as other
components. Fuelwood for cooking will be replaced by biogas in some households, largely benefiting women
and girls.

% Current prices for organic fertilizer produced by OFMB are BWP 104 for 20kg for carbonised lawn dressing, BWP 700 for a tonne of un-carbonised lawn
dressing, and BWP 104 for crumbled or pelletised 50kg bags.
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Risk Analysis

Risk Level of Risk Mitigation Action
The technologies proposed — while proven The project intends to utilise proven, feasible and
in other countries — are unfamiliar in affordable biogas technologies and duplicate solutions
Botswana and technical capacities in this that have been successfully introduced in countries
area are limited. with developed biogas sectors.
Technical failures, either due to equipment Moderate Through extensive training programmes, sufficient
failure or poor installation, poor capacity will be developed to ensure guaranteed
operational management, maintenance operation of biogas digesters.
can lead to loss of trust on the
performance of biogas technology.
The agro-waste industry in Botswana is The GEF project will support the development of the
slow to adopt new technologies to address Integrated Waste Management Policy with clear and
waste management from agro-waste. The transparent guidelines, with inputs from the agro-
sector requires incentives or enforcement industry and reinforcement of the policy whereby
to attract investors in waste management / multiple stakeholders take on responsibility for
biogas technologies. addressing waste management. The project will
High support the development and introduction of financial
The investment cost for construction and incentives, including the REFIT, with the aim of
operating biogas installations are high. The reducing the financial risks for investors and ensuring
cost of generating electricity from biogas is bankable projects. Further, the project will advocate for
higher than the cost of electricity supplied the development of a level playing field whereby
by Botswana Power Corporation for large- Independent Power Producers can supply through the
scale business (0.43 BWP/kWh)%* grid in commercial conditions.
There is limited capacity in Botswana Through the GEF-supported training programme,
relating to biogas technology and to workshops, multi-stakeholder platforms and study
managing biogas systems. There is, tours, sufficient capacity will be created to ensure
therefore, inadequate and/or non- Low sound operation of biogas digesters. Stakeholders will
capacitated human resources to be well informed to decide on the most suitable
successfully implement the project and financial and technical option to invest in biogas
support the mainstreaming of its results. technology in Botswana.
Lack of adequate and reliable market data Baseline data will be collected on the available waste
to facilitate the monitoring of project streams for generating biogas, energy consumption of
impacts and planning of further policy agro-industries and existing waste management
measures. Low practices at the start of the project and monitoring
systems will be developed and implemented by
relevant institutions. The approach of the project is
that stakeholders have a shared responsibility for
monitoring.
There is a risk of the Government The Government, via the Economic Diversification
introducing alternative or subsidised fuels, Drive, now enforces the policy of using the
thus making biogas-based systems less Government’s buying power to support locally-
viable and less attractive as an alternative. produced goods and reduce the country’s reliance on
Low imports. This extends to the energy sector, where

indigenous sources of energy are being prioritised over
energy imports. Also, the Government is implementing
a programme of phased electricity tariff increases,

thereby making biogas a more attractive alternative to

94 BpC tariff rates (12% VAT inclusive) effective 1st April 2014.
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Risk Level of Risk Mitigation Action
grid-supplied electricity.
PPPs are not yet widely established in The Government is strongly committed to increased
Botswana and therefore the establishment private sector participation in the waste sector. Since
of PPPs by this project could face 2014, district councils have been mandated to invest in
protracted, bureaucratic challenges. PPPs to enhance development. This is a new
Moreover, the success of the project governance arrangement under the Ministry of Local
depends on the successful signing of a Government and Rural Development. Engagement with
concessional agreement between the Moderate all Government and private sector stakeholders has
biogas operator and the provider of the indicated a strong willingness to partner together
substrate for use in the plant. provided that project investments make economic and
social sense for all concerned parties. The
strengthening of enforcement and monitoring under
Component 1 will further incentivise waste producers
such as BMC to seek solutions to waste management in
partnership with Councils.
DWMPC’s capacity to fulfil its regulatory DWMPC is in the process of developing an Integrated
function depends not only on capacity- Policy on Waste Management and the GEF-financed
building but also on a more clearly defined project will support this initiative through the
mandate and a source of recurring revenue facilitation of stakeholder consultations and platforms.
for enforcement activities. The UNDP has already closely reviewed many of these
development of improved regulations for Moderate issues in the context of its support to DWMPC under

monitoring of effluent flows and by-
product waste in all abattoirs in the
country will not be effective unless
DWMPC and the Councils have the capacity
to actually apply them in practice.

the ‘Municipal Recycling Guidelines for Botswana
Municipalities’ project. The lessons-learned and
experiences from that project have informed the design
of the activities under this project.

Water use requirements in the agro-waste
processing sub-sector are extremely high,
and scarcity of water in the future might
oblige the agro-waste processing sector to
scale-back production, thus producing less
effluent to be treated and utilised in any
biogas plant.

UNDP Environmental Finance Services

Moderate/High

Although not the primary focus of this project, the
project will do everything possible to advocate for a
strategic approach towards water and wastewater
management at abattoirs in accordance with the
principles of water conservation, waste minimisation
and progressive waste treatment philosophies. Water
use licences and trade effluent permits should make
provision for conditions that will encourage abattoirs to
incrementally progress towards improved waste water
quality. The guidelines developed under Output 1.1 will
cover best practices on minimisation of waste
generation at source (including maximising the
recovery of useful materials) and curb the practice of
washing solids to drain (which transfers waste solids to
the liquid medium). BITRI will be encouraged to
promote research into cleaner technology and recovery
of higher-value products from the waste stream. At
present, no abattoir in Botswana operates on a closed
water circuit. The reason for this is that wastewater
streams generated by abattoirs contain high levels of
pollutants and it is generally prohibitively costly to treat
to a water quality standard which is fit for recycling or
re-use (especially in view of the high intake water
quality required). Nonetheless, as part of the feasibility
studies for the biogas plant, a variety of water
minimisation and treatment/re-use technologies will be
costed and analysed, and the principles of water
conservation and waste minimisation will be factored
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Risk Level of Risk Mitigation Action
into all project activities.
Botswana is prone to drought and reduced This is a major external risk to the project which will be
rainfall patterns, which can result in major mitigated in the context of a variety of other activities
losses to its livestock population from and initiatives the Government is undertaking as part of
drought-induced mortality and absence of its National Strategy on Sustainable Development
healthy rangelands — which, in turn, can (NSSD). Research indicates that a reduction in rainfall
mean significantly reduced cattle stocks and grazing quality may best be addressed not through
available for agro-processing facilities. The increases in grazing area (as the land is finite) but
cattle population of Botswana fell by 32% through improved systems of land and herd
between 1962 and 1966 due to such a management. Such improvements in herd and range
drought. Between 1981-84, the national management are needed as cattle farming operates at
herd is estimated to have decreased by sub-optimal levels wherein (i) recruitment rates rise
. . Moderate .. . .
20% to 2.4 million head, following 3 years and (ii) mortality rates fall but with no commensurate
of drought. increases in off-take.
In the context of this project, this issue will be
considered as part of the feasibility studies for the
medium-scale biogas digesters, which will use
conservative assumptions regarding the minimum
amount of waste effluent feedstock that will be needed
to operate on a commercial basis and the risk of an
interruption in supply because of drought-related
factors.
The time for approval by Parliament of the An approach and detailed work plan with DWMPC,
Integrated Waste Management Policy is Councils and other stakeholders will be agreed upon
lengthy and hence implementation of the that will support the function of the multi-stakeholder
policy is delayed. High platforms. Key stakeholders, notably Councils, can use
these platforms to express the importance of having
the Policy in place as there is pressure to address
environmental issues from the local population.
Botswana’s large coal resource base The current renewable energy mix is about 1% and the
threatens the deployment of renewable Government has set an official target of 25% by 2030,
energy; this is also evidenced by the as communicated to the UNFCCC. It can be expected
current ongoing expansion of the that the Government will adhere to commitments that
Morupule Thermal Power Station. have been made at the international level. There are, in
Various initiatives on clean coal Moderate addition, opportunities for renewable energy
technologies are also being pursued. technology deployment in Botswana in the context of
increasing electricity tariffs, which have risen from BWP
0.47 to 0.98 BWP in less than 3 years. As these tariff
increases continue and as soon as the REFIT is
introduced, this will offer improved financial viability to
RE projects in Botswana®>.
Construction and operation of a biogas Proper precautions and safety measures to avoid the
plant comes with a number of safety related risks and hazardous situations, and ensure a
issues, potential risks and hazards for safe operation of the proposed biogas plants, will be
humans, animals and the environment. Moderate undertaken. Training of biogas plant construction and

operating personnel will be aligned with the
Government’s occupational health and safety
regulations. The biogas training will include a specific
module on health and safety in the workplace.

95 SE4AIl Rapid Assessment and Gap Analysis — Botswana (2014).
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2.8 Policy Conformity

188. The project contributes to GEF Climate Change Focal Area Objective #3, to “Promote Investment in
Renewable Energy Technologies”, recognising that renewable energy plays an indispensable role not only in
combating global climate change but also in addressing energy access, energy security environmental pollution
and sustainable development.

189. The project will link primarily to the Integrated Policy on Waste Management currently being developed
by the Department of Waste Management and Pollution Control. The project is also aligned with the draft
National Energy Policy, also being developed. The utilisation of waste streams from agro-industrial firms and
development of biogas technology will directly contribute to the National Strategy for Sustainable
Development (NSSD). The National Policy on Climate Change is being developed, and the project’s biogas
knowledge will be shared with the Policy’s developers. Finally, the REFIT is being introduced by the
Government and will open up opportunities for investment in renewable energy technologies, including biogas.
The project will support the development of the REFIT and aim to secure relevant and financial attractive tariffs
for power produced by IPPs with the aim of making investment in biogas technology commercial viable and
competitive with power produced by coal.

190. The project will play a critical role in creating a biogas market and to respond to the demand for low-
carbon solutions. The project will promote waste-management and uptake of biogas technology in Botswana,
by providing capacity development, creating and enabling environment, supporting PPPs and the construction
of commercial-based biogas installations in Botswana.

2.9 Country Ownership
191. According to the Instrument for the Establishment of the Restructured Global Environment Facility,
Botswana qualifies for GEF financing on the following grounds:

e It has ratified the UN Framework Convention on Climate Change; and
e It receives development assistance from UNDP’s core resources.

192. The project fits within the programme of work that UNDP Botswana is undertaking as part of the
implementation of the Government of Botswana — United Nations Development Assistance Framework
(UNDAF) and the implementation of its Programme Operational Plan (POP). The project specifically contributes
to UNDAF Outcome 4 on Environment and Climate (“By 2016 the rural poor, especially women, are deriving
greater benefits from the environment and natural ecosystems”) and UNDP Country Programme Output 4.3 on
Enhanced National Capacity for Climate Change Adaptation and Mitigation. It also contributes to the work of
the Economic Diversification and Poverty Reduction (EDPR) Unit of UNDP Botswana.

193. The GEF Operational Focal Point for Botswana, Mr. Mpofu, endorsed the project with a letter signed on 16
June 2015.

2.10 Cost-Effectiveness

194. The GEF financing for Outcome 1 will consist of grants for technical assistance, which will support the
further development of policies, regulations, baseline studies and technical requirements for waste
management and biogas technology to support the waste management and biogas / bio-methane sector in
Botswana. Together, these initiatives are expected to foster an environment for attracting investments for
privately-owned thermal and electric (off-grid and grid-connected) biogas systems, direct use and utilisation of
bio-fertilizer, and for facilitating effective monitoring, quality control and dissemination of the results of the RE
investments made.
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195. In addition, the activities of Outcome 2 create an overall environment for the development of biogas
technology. The deployment of GEF funds is cost-effective as this type of sector development is extremely
difficult in Botswana. Numerous barriers have to be removed if a conducive environment is to be created, and
there is a need for stakeholders from within the Botswana Government, private sector, financial sector, civil
society and the general public to coordinate within the framework of the GEF-financed project to successfully
implement the Integrated Waste Management Policy and construct, manage and operate biogas technology.

196. The GEF support related to Outcome 2 will support®® the construction of 1,000 small-scale biogas
digesters that will handle waste streams produced by small-scale agro-industrial firms and households. In
addition, support will be rendered for the construction of 3 medium-scale biogas digesters (1 MW each) at
large agro businesses such as the Botswana Meat Commission. The benefits will include secure and
independent power supply at competitive cost, and reduced CO, emissions at a reasonable cost to the GEF of
GEF USD 1.39/tCO.e.

197. The GEF funding will help support the optimal design and operation of these plants, resulting in the
highest efficiency achievable and, therefore, the greatest reduction in greenhouse gas emissions. In the
absence of GEF support, it is likely that the construction of biogas plants will be considerably delayed and,
when constructed, it is likely that the plants would suffer sub-optimal performance. Therefore, the relatively
small GEF funding will catalyse a relatively large deployment of biogas technology and effective utilisation of
that capacity, resulting in a very cost-effective reduction of greenhouse gas emissions.

198. In sum, the activities of the UNDP-implemented, GEF-financed project will combine to mobilise
considerable co-financing (USD 16,709,000) and enable future investments that would be very difficult to
achieve through a less comprehensive intervention. The project builds on ambitious but sub-optimal baseline
initiatives, augmenting them with GEF funds to provide enabling support and expertise and thereby making the
use of GEF funds highly cost-effective.

2.11 Sustainability

199. Botswana’s National Report for the United Nations Conference on Sustainable Development (Rio+20)
states that “Management of waste as waste is wasteful”. The National Development Plan of 2010-2016 places
increased emphasis (compared to previous plans) on sustainable utilisation of renewable energy (primarily
solar and biogas) to respond to the country’s abundance of solar resources and agro-waste by-products. The
Energy Policy Brief — Reflecting on the Challenges of Attaining a Green Economy for Botswana®’ indicates that
meat abattoirs and sewage-treatment plants are priority areas for intervention in order to achieve the
country’s vision for a Green Economy. The Draft Energy Policy of 2012 also specifically points to the need for
Government strategies that promote investments in infrastructure to produce bio-energy from the by-products
of agro-processing.

200. Biogas applications are proven in providing lasting, relatively cheap and environmentally sound and green
eco-solutions to organic waste management and low-carbon energy in developing economies. The potential for
scaling-up biogas technology is evident; this project only focuses on one part of the country but, given the
availability of agro-waste in Botswana®?, there is the potential to extend the technologies to many other parts
of the country. Biogas technology is applicable to other agro-processing industries and has potential for
utilisation in households, schools, the livestock industry, meat-processing plants, landfills and wastewater-
treatment plants around the country.

% Support includes: training of masons, promotion, quality control, monitoring, user training, financing.

" This Policy Brief was prepared with assistance from UNDP in support of the Ministries of Environment, Wildlife and Tourism, Finance and Development
Planning, and Foreign Affairs and International Cooperation in preparation for the United Nations Conference on Sustainable Development in June 2012
and subsequent use within the country to advance sustainable development.

%8 Local abattoirs, BMC Francistown, BMC Maun, organic waste from villages and towns, cattle farms, etc.
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201. The city of Gaborone alone generates 100 kg of waste per person per annum, amounting to 85 tonnes per
day for the entire city. This waste is currently completely unutilised and, furthermore, actively contributes to
atmospheric and water pollution. Waste generation in Botswana is estimated to be increasing at a rate of 7%
per annum® and so the potential substrates for use in biogas technologies will increase in the coming years.
Experience has proven that “seeing is believing” and the actual demonstration of these technologies will have a
powerful effect in inducing further investment in the waste-management/biogas sector.

202. It should also be noted that Component 3 is only intended to cover two councils initially; however, there
are four other councils interested in replicating the project. The success of this project can have a major impact
on Botswana’s waste sector since more than 50% of Botswana’s population lives in the geographical
jurisdictions of these 7 councils and more than 50% of the country’s poultry and intensive beef-farming waste
is generated in this area. The project offers a combination of both “sticks” (improved monitoring and
enforcement) and “carrots” (financial incentives, facilitation and training for technology dissemination and
showcasing of low-carbon commercial business models) to foster the long-term development of the sector. As
noted earlier, the absence of updated regulations and punitive measures for non-compliance — combined with
a lack of knowledge of the available low-carbon alternatives — perpetuates a business-as-usual scenario in the
waste sector whereby entities such as abattoirs have little incentive to address unsustainable practices and
shift to more sustainable waste-treatment platforms.

2.12 Knowledge Management

203. The project will, throughout its four-year lifetime, gather, analyse, document and disseminate data on
waste-management and biogas technology. Studies and baseline surveys will be conducted at the initial phase
of the project to inform the project and at the end to evaluate the impacts of the intervention. These studies
will be specific to waste management and the energy sector and are in addition to the final evaluation for the
overall project. These studies will include a household-energy survey, a study on willingness to pay, a survey on
energy for public institutions, and a study on energy for productive use, in particular in the agricultural sector.
These studies will be undertaken in cooperation with the Energy Affairs Division, universities, educational
establishments, branch/sector organisations and individual renewable-energy experts. Data will be
disaggregated by gender as much as possible. These findings will be presented at (inter)national platforms on
renewable energy and shared with (inter)national organisations promoting waste management and biogas
technology. A final study will be completed at the end of the project to evaluate the impacts that the energy
interventions have had on overall quality of life, focusing specifically on improved business and level of service
delivery.

204. Regular knowledge-network meetings will be held with stakeholders directly linked to the project and
with organisations and institutions that have similar experience. This is with the aim of facilitating general
learning, increasing awareness, networking, and enhancing the debate on specific policy topics. Topics will be
identified during the course of implementation of the project by stakeholders and will certainly include: waste
management, institutional and legal frameworks, biogas, public sanitation, cooking for school feeding, business
development, quality management, and maintenance of biogas systems.

205. The project will facilitate cooperation between Government institutions, organisations, individuals and
entrepreneurs who will work towards a shared understanding of the waste and energy situation in South-
Eastern Botswana. During the course of the project, this stakeholder platform will mature and assume more
responsibilities related to the development of the biogas sector. In addition, the stakeholder platform will
increasingly take on responsibility for collective action towards the sound implementation of the project. This
will lead to the establishment of a well-functioning network promoting the waste-management agenda in
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South-Eastern Botswana and will subsequently lead to accelerated up-scaling of the proposed technologies and
management system. Eventually, stakeholders will engage in promoting the biogas and bio-methane concepts
across the entire country.

206. At the end of project implementation, a conference will be held and will serve as a launch event for an
advocacy research report that will be developed, drawing on the results from the final impact study. The
advocacy research report will target relevant policy-makers and will highlight interventions under the project
with a particularly high impact and cost-effectiveness for possible up-scaling. The conference and launch of the
report will serve to further influence national strategies on waste management and energy in order to promote
biogas as a source of renewable energy.

UNDP Environmental Finance Services Page 65



3 Project Results Framework:

This project will contribute to achieving the following Country Programme Outcome (CPO) as defined in CPAP or CPD: The project specifically contributes to CPO: Improved
national capacity and community participation (especially women and youth) in the management of water resources including trans-boundary management, sanitation and
hygiene; CPAP: Strengthened capacity for management of water resources, pollution and sanitation for increased awareness; and UNDAF Outcome 4, Environment and Climate
Change: By 2016, the rural poor, especially women, are deriving greater benefits from the environment and natural ecosystems.

Country Programme Outcome Indicators: UNDP Country Programme Output 4.3 on Enhanced National Capacity for Climate Change Adaptation and Mitigation.

Primary applicable Key Environment and Sustainable Development Key Result Area:
1. Mainstreaming environment and energy

Applicable GEF Strategic Objective and Programme: GEF-5 FA Objective # 3 (CCM-3): “Promote Investment in Renewable Energy Technologies”

Indicator

Baseline

Targets
End of Project

Source of
verification

Risks and Assumptions

Project Objective
To facilitate low-
carbon investments
and public-private
partnerships in the
production and
utilisation of bio-
methane from agro-
waste in the districts
of South-Eastern
Botswana.

Amount of reduced
CO; emissions as a
result of investments
facilitated by the
project.

Project beneficiaries

Energy generation
using biogas

Number of new
development
partnerships with

Installations in place and operating
to achieve direct and indirect
reductions of 1.9 million tonnes
CO..

Minimum of 3 medium-scale agro-
industries installed and operational;
1,000 small-scale agro-businesses
utilising agro-waste streams for
biogas digestion; at least 2 District
Councils utilising organic waste for
biogas digestion. At least 2
companies constructing biogas
digesters and 75 masons trained
and employed.

350,000 MWh

3 Public-Private Partnerships in
place to facilitate biogas
investment.

Project monitoring
reports and final
evaluation.

Project monitoring
reports and final
evaluation.

Project monitoring
reports and final
evaluation.
Performance-based
payments to
medium-scale
digester operators.

As applicable, post-
project market
monitoring and

It is assumed that the DWMPC will
formulate an updated Waste
Management Policy that includes CO,
reduction.

The project’s barrier removal strategy
can be successfully implemented. The
Government maintains the
commitments it has stated in
Parliament and in Botswana’s INDC.

Sustained O&M of digester units to
ensure ongoing usage.

It is assumed that Councils will pursue
their legal ability and stated interest in
entering into PPPs.
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funding for improved
sustainable energy
solutions

evaluations.

Outcome 1

Increased capacity of
Government, private
sector and community
stakeholders to
develop, finance and
implement PPPs in the
agro-waste sector.

Increased capacity of
Government
authorities to properly
monitor and enforce
waste management
regulations in the
agro-industrial sector.

Autonomous support
systems in place for
replication and scale-
up of agro-waste
technologies post-
project.

Extent to which
policies and
regulations for waste
management in the
agro-sector are
adopted and
enforced.

Number of
beneficiaries
(owners/users of
biogas).

Poor infrastructure
maintenance and
weak monitoring and
enforcement
capacity of waste
treatment
regulations.

Lack of specific
guidelines or policies
on biogas resources
and absence of an
appropriate legal and
regulatory
framework on the
utilisation of biogas
from agro-waste and
wastewater.
Insufficient capacity
of relevant financial
institutions and
stakeholders
(including banks) to
assess the technical
risks and benefits of
investing in biogas
technologies.

Specific guidelines on low-carbon
alternatives and utilisation
technologies for agro-waste and
wastewater developed and
disseminated.

Framework agreement for at least 3
public-private partnerships (PPPs)
in the waste sector and biogas
related in place and implemented.

Up-to-date regulations developed
and adopted for the successful
monitoring of effluent flows.

Financial institutions invest in at
least 3 biogas plants.

Official Government
publications.

Project final
evaluation.
Post-project
monitoring, as
applicable.

The proposed legal and regulatory
improvements pass swiftly through the
Government approval process.

Adequate demand for, and
competitively priced financing products
able to provide, long-term financing.
Banks’ requirements for securities
within clients’ limits.

Outcome 2

Increased investment
in clean-energy
technologies and low-
carbon practices in the
agro-waste sector.

Number of biogas
digesters constructed
and in use.

Total capacity (in m3)
of installed biogas
digesters constructed
and energy
generated.

0

One thousand (1,000) small-scale
biogas digesters constructed and
operational.

Three medium-sized biogas
digesters constructed and
operational.

Finalised proposal to construct a
centralised biogas digester of an
estimated 15,000 m? or larger with

Project monitoring
reports and final
evaluation.
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facility to upgrade to bio-methane
and utilisation.

At least 3,000 m? biogas per annum
and 3 MW of electricity installed.

Outcome 3

Increased investment
in less GHG-intensive
energy systems using
biogas.

Total investment
(USS) in biogas
technology.

At least three financial institutions Annual reports.
have incorporated the financing of
biogas technology in their national
portfolios.

The investment in biogas technology is
no longer deemed bankable; focus on
other technologies for waste
management.

_________________________________________________________________________________________________________________________________________________________________________________________]
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4 Total Budget and Workplan:»

Award ID: 00089547 | Project ID(s): | 00095702
Award Title: Promoting production and utilisation of bio-methane from agro-waste in South-Eastern Botswana
Business Unit: BWA 10
Project Title: Promoting production and utilisation of bio-methane from agro-waste in South-Eastern Botswana
PIMS no. 5299
Executing Agency/ Ministry of Environment, Wildlife and Tourism/
Implementing Partner Botswana Institute for Technology, Research and Innovation (BITRI)
GEF Resppaorr:s,llble Fund Donor Buﬁ\tleatsz‘ar Amount Amount Amount Amount See
Outcome/Atlas Y - D Name getary ATLAS Budget Description Year 1 Year 2 Year 3 Year 4 Total (USD) | Budget
Activity Implementing Account (USD) (USD) (USD) (USD) Note:
Agent Code
71200 International Consultants 45,000 25,000 14,000 10,000 94,000 1
71300 Local Consultants 15,000 10,000 5,000 2,000 32,000 2
71400 Contractual services- Individuals 72,000 72,000 72,000 72,000 288,000 3
BITRI 62000 | GEFTF
OUTCOME 1: 71600 Travel 14,000 8,000 3,000 1,000 26,000 4
75700 | lraining, Workshops & 5,400 5,400 3,900 3,900 18,600 5
Conferences
sub-total GEF 151,400 120,400 97,900 88,900 458,600
Total Outcome 1 151,400 120,400 97,900 88,900 458,600
71200 International Consultants 65,000 60,000 10,000 20,000 155,000 6
OUTCOME 2: BITRI 62000 | GEFTF 71300 | Local Consultants 20,000 15,000 2,000 ) 37,000 7
71600 Travel 14,000 8,000 3,000 1,000 26,000 8

10 potential users of the small-scale and medium-scale biogas digesters — piggeries, cattle farms, animal feedlots, households, Councils, etc. — are expected to invest in the installation of the technology themselves. As the
identities of the digester users will not be known until the end of Year 1 of project implementation, co-finance letters cannot be provided at this stage and, as a conservative measure, the expected co-finance is not included in
the project budget. Nonetheless, it is fully expected to materialise, is likely to be approximately $12 million in total, and will be reported in PIRs accordingly. The indicators for Component 2 (‘Number of biogas digesters
constructed and in use’; ‘Total capacity (in m®) of installed biogas digesters constructed and energy generated’) and Component 3 (‘Total investment in biogas technology’, with a target of ‘At least three financial institutions
have incorporated the financing of biogas technology in their national portfolios’) are specifically designed to capture the digester take-up and investment. The Botswana Meat Cooperation (BMC) has already set aside funds
for the investment in a medium-scale biogas digester and its commitment is supported by a letter of co-finance. Barclays Bank of Botswana and the Botswana Development Cooperation (BDC) have indicated that they will
offer loans for bankable business proposals relating to the construction of small-scale and medium-scale biogas digesters. BDC will provide loans or equity to private companies of up to $4.6m, at 11.7% per annum, with a
bankable business plan as the main requirement. Barclays will provide loans to private companies of up to $2m, at 9% per annum, again with a bankable business plan as the main requirement. Furthermore, Insight
Consulting, a locally-based business accelerator, has committed to connecting a private Botswanan company with European or American financiers for biogas plant construction and will help to arrange a loan with an interest
rate of between 5-10% per annum. All three institutions have long-standing track records in Botswana.
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72100 Contractual services 70,000 70,000 70,000 70,000 280,000 9
75700 | |raining, Workshops & 10,000 | 10,000 | 10,000 | 10,000 40,000 10
Conferences
75700 | 1raining, Workshops & 122,250 | 157250 | 167250 | 157250 | 604,000 11
Conferences
sub-total GEF 301,250 | 320,250 | 262,250 | 258,250 | 1,142,000
Total Outcome 2 301,250 | 320,250 | 262,250 | 258250 | 1,142,000
71200 International Consultants 8,000 24,000 16,000 4,000 52,000 13
71300 Local Consultants 4,500 13,500 9,000 2,700 29,700 14
71600 Travel 7,000 3,000 1,000 1,000 12,000 15
71400 Contractual services- Individuals 35,000 35,000 35,000 35,000 140,000 16
OUTCOME 3: BITRI 62000 | GEF TF 72300 Materials & Goods 160,000 | 160,000 160,000 | 155,000 635,000 12
72500 Supplies 2,000 2,000 2,000 2,000 8,000 17
75700 | 1raining, Workshops & 10,000 | 10,000 7,500 7,500 35,000 18
Conferences
sub-total GEF 226,500 | 247,500 | 230,500 | 207,200 911,700
Total Outcome 3 226,500 | 247,500 | 230,500 | 207,200 911,700
71400 Contractual services- Individuals 7,500 7,500 7,500 7,500 30,000 19
71600 Travel 6,000 6,000 6,000 6,000 24,000 20
BITRI 72500 Supplies 6,880 6,880 6,880 6,880 27,520 21
Project 62000 | GEF TF 72800 'E”fo.r mation Technology 10,000 10,000 22
Management quipment § i §
Unit sub-total 30,380 20,380 20,380 20,380 91,520
74598 Direct project Cost 7,120 7,120 7,120 7,120 28,480 23
UNDP
sub-total 7,120 7,120 7,120 7,120 28,480
Total Management 37,500 27,500 27,500 27,500 120,000
PROJECT TOTAL | 716,650 | 715,650 | 618,150 | 581,850 | 2,632,300

I —
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4.1 Summary of funds '

Amount (USD) Amount (USD) Amount (USD) Amount (USD)

Year 1 Year 2 Year 3 Year 4 Total (USD)
GEF 716,650 715,650 618,150 581,850 2,632,300
UNDP 50,000 50,000 50,000 50,000 200,000
Botswana Innovation Technology 50.000 50.000 50.000 50.000 200.000

& Research Institute

Department of Waste
Management and Pollution 364,750 364,750 364,750 364,750 1,459,000
Control (DWMPC)

Botswana Development

. 1,150,000 1,150,000 1,150,000 1,150,000 4,600,000
Cooperation
Botswana Meat Commission 50,000 5,400,000 2,350,000 2,350,000 10,150,000
Ministry of Environment,
wildlife and Tourism (MEWT) 18,750 18,750 18,750 18,750 75,000
TOTAL 2,400,150 7,749,150 4,601,650 4,565,350 19,316,300

101 Ssummary table should include all financing of all kinds: GEF financing, cofinancing, cash, in-kind, etc...
e
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Budget Notes

No. | Note
One waste management expert, one MSP & PPP expert, one standard expert to assist BITRI in setting up consultation processes and develop capacity (45 days @
1 | uspb 800/day)
2 Local consultants for individual contracts and to support the international consultants @450/day
3 Core project team consisting of the project manager, project engineer, administrative assistant time allocation to Outcome 1.
4 Travel costs of international and local consultants; - Int @ USD 230/day & local @USD 50/day
5 Regular multi stakeholder meetings combined with workshops with international consultants (50 meeting over 4 years @ USD 372/meeting)
International consultants for detailed feasibility studies on small-scale biogas component, medium and large scale biogas digesters: one biogas expert, one standard
6 expert to assist BITRI in setting up consultation processes and develop capacity (45 days @ USD 800/day)
Local consultants for individual contracts and to support the international consultants @450/day
Travel costs of international and local consultants; -Int @ USD 230 p/day & local @USD 50/day
Core project team consisting of the project manager, project engineer, administrative assistant time allocation to Outcome 2.
10 Regular multi stakeholder meetings combined with workshops with international consultants
Capacity development on awareness and promotion of biogas technology, construction of biogas through vocational and academic level training, quality assurance
n and private sector development. (52 workshops over 4 years @ USD 300/wsp)
Financing set aside for each kWh produced by medium-scale biogas digesters. The exact amount per kWh is subject to the actual investment cost and rate payable by
12 BPC for power produced by the IPP. The proposed PPPs will be a joint venture between a private company (e.g. BMC), a District Council, a financial institution (e.g.
BDC) and possibly an NGO or CBO.
13 One MSP & PPP expert to assist BITRI in setting up consultation processes and develop capacity (5- 30 days @ USD 800/day)
14 Local consultants for individual contracts and to support the international consultants (5- 30 days @ USD 450/day)
15 Travel costs of international and local consultants; -Int @ USD 230 p/day & local @USD 50/day
16 Core project team consisting of the project manager, project engineer, administrative assistant time allocation to Outcome 3.
17 Power, water etc. to keep the office running
18 | Training for Councils and private sector on PPP and function of MSPs, regular stakeholder meetings
19 Core project team consisting of the project manager, project engineer, administrative assistant to project management including M&E costs
20 Travel costs of international and local consultants; -Int @ USD 230/day & local @USD 50/day
21 Power, water etc. to keep the office running
22 Software, computers and IT tools for the project team
23 The cost of UNDP direct support costs to the project relating to procurement and finance support. Refer to the DPSC agreement in Annex 8.4 for more details.
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5 Management Arrangements

[ Project Organization Structure ]

Project Board

Senior Supplier:
UNDP

Senior Beneficiary:
Ministry of Environment,
Wildlife & Tourism

Permanent Secretary

Chair of the Project Steering
Committee (PSC)

Project Manager
(BITRI)

Project Assurance
UNDP

Project Biogas Engineer
Project Technician
Programme Assistant

Technical Reference
Group (chaired by BITRI &
stakeholders)

Figure 3 Organizational Chart

207. Implementation of the project will be coordinated by the Ministry of Environment, Wildlife and Tourism
as represented by the Botswana Institute for Technology, Research and Innovation (BITRI). BITRI, in close
cooperation with the Department of Waste Management and Pollution Control, will take operational
responsibility for the project’s implementation, and the timely and verifiable attainment of project objectives
and outcomes. The Ministry of Environment, Wildlife and Tourism will nominate a high-level official as a UNDP
Focal Point, who will provide Government oversight and guidance on the project’s implementation. The MEWT
and UNDP Focal Point will not be paid from the project funds but will, rather, represent a Government in-kind
contribution to the project.

208. The Project Manager (BIRTI) will be accountable for the disbursement of funds and the achievement of
the project goals, according to the approved work plan. Working closely with BITRI, the UNDP Country Office
will be responsible for: (i) providing financial and audit services to the project; (ii) recruitment of project staff
and contracting of consultants and service providers; (iii) overseeing financial expenditures against project
budgets approved by the Project Steering Committee; (iv) appointment of independent financial auditors and
evaluators; and (v) ensuring that all activities, including procurement and financial services, are carried out in
strict compliance with UNDP-GEF procedures. A Programme Associate (BITRI staff member) will be assigned
with responsibility for the day-to-day management and control of project finances. BITRI will ensure Mid-Term
Reviews and Terminal Evaluations, and will ensure that they are thorough and completely independent. In the
context of this specific UNDP-implemented, GEF-financed project, the UNDP-GEF Regional Technical Advisor
will provide an additional layer of oversight, and will participate in regular project-team calls to monitor
progress and advice on project implementation.
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209. A Project Steering Committee (PSC) will be established at the inception of the project to monitor its
progress, to guide its implementation and to support the project in achieving its listed outputs and outcomes. It
will be chaired by Ministry of Environment, Wildlife & Tourism and co-chaired by the United Nations
Development Programme, and will include the Focal Point from the Ministry of Local Government and Rural
Development, a member from the Ministry of Minerals, Energy and Water Resources (MMEWR), a
representatives from BITRI, the financial and private sector. Other members can be invited at the discretion of
the PSC on an as-needed basis, while ensuring that the PSC remains sufficiently lean to be operationally
effective. The final list of PSC members will be completed at the outset of project operations and presented in
the Inception Report by taking into account the envisaged role of different parties in the PSC. The Project
Manager serving as the Secretariat will be responsible for compiling a summary report of the discussions and
conclusions of each PSC meeting.

210. The Project Steering Committee is responsible for making executive decisions for the project and
providing guidance as required by the Project Manager. The PSC shall receive the reports and make
recommendations as well as approving the work-plans and budgets. It also ensures that required resources are
committed and arbitrates on any conflicts within the project or negotiates a solution to any problems with
external bodies. Based on the approved Annual Work Plan, the Project Steering Committee will also consider
and approve the quarterly plans (if applicable) and also approve any essential deviations from the original
plans. The Project Steering Committee decisions will be made in accordance with standards that shall ensure
management for development results, best value for money, fairness, integrity, transparency and effective
international competition. In case consensus cannot be reached within the PSC, the final decision shall rest
with UNDP.

211. The day-to-day management of the project will be carried out by a Project Management Unit (PMU)
housed at BITRI and under the overall guidance of the Project Steering Committee. The Project Manager (PM)
will report to BITRI, UNDP and the PSC. The Terms of Reference of the Project Manager are presented in the
Annexes. The project personnel will be selected on a competitive basis in accordance with the relevant UNDP
rules and procedures and in consultation with the UNDP-GEF Regional Technical Advisor. Gender balance will
be observed as much as possible. Procurement of specified services, as detailed in an annex to this Project
Document, will be undertaken by UNDP on behalf of the national executing partner.

212. The PM will produce Annual Work and Budget Plans (AWPs & ABPs) to be approved by the PSC at the
beginning of each year. These plans will provide the basis for allocating resources to planned activities. Once
the PSC approves the Annual Work Plan, it will be sent to the UNDP Regional Technical Advisor at the UNDP
Regional Centre in Addis Ababa for revision and approval. Once the Annual Work Plan and Budget is approved
by the Regional Centre, it will be sent to the UNDP-GEF Unit in New York for final approval and release of the
funding. The PM will further produce quarterly operational reports and Annual Progress Reports (APRs) to the
PSC, or any other reports at the request of the PSC. As in the case of the Annual Work Plans, these reports are
sent for approval and clearance to the UNDP Regional Centre in Addis Ababa. These reports will summarise the
progress made by the project versus the expected results, explain any significant variances, detail the
necessary adjustments and be the main reporting mechanism for monitoring project activities.

213. The Project Manager will be supported by international and national experts taking the lead in the
implementation of specific technical-assistance components of the project. Contacts with experts and
institutions in other countries that have already gained experience in developing and implementing renewable
energy policies and financial support mechanisms are also to be established. Recruitment of all specialist
services for the project will be done by the PSC, in consultation with UNDP and the Government.

214. For successfully reaching the objective and outcomes of the project, it is essential that the progress of
different project components will be closely monitored both by the key local stakeholders and authorities as
well as by the project’s international experts, starting with the finalization of the detailed, component-specific
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work plans and implementation arrangements and continuing through the project’s implementation phase.
The purpose of this is to facilitate early identification of possible risks to the successful completion of the
project together with adaptive management and early corrective action, when needed.

215. In order to accord proper acknowledgement to GEF for providing funding, a GEF logo should appear on all
relevant project publications, including any hardware purchased with GEF funds. Any citation or publications
regarding projects funded by GEF should also accord proper acknowledgement to GEF in accordance with the
respective GEF guidelines.

216. The international experiences and lessons learned from catalysing local renewable energy development
have been taken into account in the design of this new project. The applicable parts of the information
collected and the work and contacts initiated during the previous projects will be fully utilised, thereby not
losing or duplicating the work already done. The activities of the other donors and the foreseen synergies and
opportunities for co-operation have been discussed in further detail in chapter 1 of this Project Document.
During implementation, proper care will be taken to have adequate communication and co-ordination
mechanisms in place to ensure that areas of common interest can be addressed in a cost-efficient way.

217. The project has a major focus on women, therefore gender mainstreaming will be applied at all levels of
project implementation, monitoring and evaluation.

Financial and Other Procedures

218. The financial arrangements and procedures for the project are governed by the UNDP rules and
regulations for National Implementation Modality (NIM). All procurement and financial transactions will be
governed by applicable UNDP regulations under NIM.

Audit Clause
219. The project audits will be conducted according to UNDP Financial Regulations and Rules and applicable
Audit policies.
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6 Monitoring Framework and Evaluation

The project will be monitored through the following M&E activities. The M&E budget is provided in the table
below.

Project start:

220. A Project Inception Workshop will be held within the first 2 months of project start with those with
assigned roles in the project organisational structure, the UNDP Country Office and, where
appropriate/feasible, regional technical policy and programme advisers, as well as other stakeholders. The
Inception Workshop is crucial to building ownership for the project results and to plan the first year’s annual
work plan.

The Inception Workshop should address a number of key issues, including:

e Assist all partners to fully understand and take ownership of the project. Detail the roles, support
services and complementary responsibilities of UNDP CO and RCU staff vis-a-vis the project team.
Discuss the roles, functions and responsibilities within the project’s decision-making structures,
including reporting and communication lines, and conflict-resolution mechanisms. The Terms of
Reference for project staff will be discussed again as needed.

e Based on the project results framework and the relevant GEF Tracking Tool if appropriate, finalize the
first annual work plan. Review and agree on the indicators, targets and their means of verification, and
re-check assumptions and risks.

e Provide a detailed overview of reporting, monitoring and evaluation (M&E) requirements. The
Monitoring and Evaluation work plan and budget should be agreed and scheduled.

e Discuss financial reporting procedures and obligations, and arrangements for the annual audit.

e Plan and schedule Project Steering Committee meetings. Roles and responsibilities of all project
organization structures should be clarified and meetings planned. The first Project Steering Committee
meeting should be held within the first 12 months following the inception workshop.

e An Inception Workshop report is a key reference document and must be prepared and shared with
participants to formalize various agreements and plans decided during the meeting.

Quarterly:
221. Progress made shall be monitored in the UNDP Enhanced Results Based Management Platform.

222. Based on the initial risk analysis submitted, the risk log shall be regularly updated in ATLAS. Risks become
critical when the impact and probability are high. Note that, for UNDP-GEF projects, all financial risks
associated with financial instruments such as revolving funds, micro-finance schemes, or capitalization of
Energy Supply Companies (ESCOs) are automatically classified as critical on the basis of their innovative nature
(high impact and uncertainty due to no previous experience justifies classification as critical).

223. Based on the information recorded in ATLAS, a Project Progress Report (PPR) can be generated in the
Executive Snapshot.

224. Other ATLAS logs can be used to monitor issues, lessons learned, etc. The use of these functions is a key
indicator in the UNDP Executive Balanced Scorecard.
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Annually:
225. Annual Project Review/Project Implementation Reports (APR/PIRs): This key report is prepared to monitor
progress made since project start and in particular for the previous reporting period (30 June to 1 July). The
APR/PIR combines both UNDP and SOF (e.g. GEF) reporting requirements. The APR/PIR includes, but is not
limited to, reporting on the following:

e Progress made toward project objective and project outcomes — each with indicators, baseline data

and end-of-project targets (cumulative).

e Project outputs delivered per project outcome (annual).

e Lessons learned/good practice.

e AWP and other expenditure reports

e Risk and adaptive management

e ATLAS QPR
e Portfolio-level indicators (i.e. GEF focal area tracking tools) are used by most focal areas on an annual
basis as well.

Periodic monitoring through site visits:

226. The UNDP Country Office will conduct visits to project sites based on the agreed schedule in the project’s
Inception Report/Annual Work Plan to assess project progress at first-hand. Other members of the Project
Steering Committee may also join these visits. A Field Visit Report/BTOR will be prepared by the CO and will be
circulated no less than one month after the visit to the project team and Project Steering Committee members.

Mid-term of project cycle:

227. The project will undergo an independent Mid-Term Review at the mid-point of project implementation
(approximately October 2017). The Mid-Term Review will determine progress being made toward the
achievement of outcomes and will identify course correction if needed. It will focus on the effectiveness,
efficiency and timeliness of project implementation; will highlight issues requiring decisions and actions; and
will present initial lessons learned about project design, implementation and management. Findings of this
review will be incorporated as recommendations for enhanced implementation during the final half of the
project’s term. The organization, terms of reference and timing of the Mid-Term Review will be decided after
consultation between the parties to the project document. The Terms of Reference for this Mid-Term Review
will be prepared by the UNDP CO based on guidance from the Regional Coordinating Unit.

228. The GEF Climate Change Mitigation Tracking Tool will also be completed during the Mid-Term Review
cycle.

End of project:

229. An independent Terminal Evaluation will take place three months prior to the final Project Steering
Committee meeting and will be undertaken in accordance with UNDP and SOF (GEF) guidance. The final
evaluation will focus on the delivery of the project’s results as initially planned (and as corrected after the Mid-
Term Review, if any such correction took place). The final evaluation will look at the impact and sustainability
of results, including the contribution to capacity development and the achievement of global environmental
benefits/goals. The Terms of Reference for this evaluation will be prepared by the UNDP CO based on guidance
from the Regional Coordinating Unit.

230. The Terminal Evaluation will also provide recommendations for follow-up activities and requires a
management response which should be uploaded to PIMS and to the UNDP Evaluation Office Evaluation
Resource Center (ERC).
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231. The GEF Climate Change Mitigation Tracking Tool will also be completed during the Terminal Evaluation.
232. During the last three months, the project team will prepare the Project Terminal Report. This
comprehensive report will summarise the results achieved (objectives, outcomes, outputs), lessons-learned,
problems met and areas where results may not have been achieved. It will also lay out recommendations for
any further steps that may need to be taken to ensure sustainability and replicability of the project’s results.

Learning and knowledge sharing:
233. Results from the project will be disseminated within and beyond the project intervention zone through
existing information-sharing networks and forums.

234. The project will identify and participate, as relevant and appropriate, in scientific, policy-based and/or any
other networks which may be of benefit to project implementation through lessons-learned. The project will
identify, analyse and share lessons learned that might be beneficial in the design and implementation of similar
future projects.

235. Finally, there will be a two-way flow of information between this project and other projects of a similar
focus.

Communications and visibility requirements:

236. Full compliance is required with UNDP’s Branding Guidelines. These can be accessed at:
http://intra.undp.org/coa/branding.shtml, and specific guidelines on UNDP logo use can be accessed at:
http://intra.undp.org/branding/useOfLogo.html.

237. Amongst other things, these guidelines describe when and how the UNDP logo needs to be used, as well
as how the logos of donors to UNDP projects need to be used. For the avoidance of any doubt, when logo use
is required, the UNDP logo needs to be used alongside the GEF logo.

238. The GEF logo can be accessed at: http://www.thegef.org/gef/GEF_logo.
239. The UNDP logo can be accessed at http://intra.undp.org/coa/branding.shtml.

240. Full compliance is also required with the GEF's Communication and Visibility Guidelines (the “GEF
Guidelines”).

241. The GEF Guidelines can be accessed at:
http://www.thegef.org/gef/sites/thegef.org/files/documents/C.40.08_Branding_the_GEF%20final_0.pdf.

242. Amongst other things, the GEF Guidelines describe when and how the GEF logo needs to be used in
project publications, vehicles, supplies and other project equipment. The GEF Guidelines also describe other
GEF promotional requirements regarding press releases, press conferences, press visits, visits by Government
officials, productions and other promotional items.

243. Where other agencies and project partners have provided support through co-financing, their branding
policies and requirements should be similarly applied.
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M&E workplan and budget

Type of M&E activity

Responsible Parties

Budget US$
Excluding project-team
staff time

Time Frame

Inception Workshop
and Report

Project manager supported by an
International Expert, MEWT, BITRI
UNDP CO, UNDP GEF

Indicative cost: 10,000

Within first two months
of project start-up

Measurement of
Means of Verification
of project results.

Project manager will oversee the hiring
of specific studies and institutions, and

delegate responsibilities to relevant
team members

Indicative costs: 15,000

Start, mid- and end of
project (during
evaluation cycle) and
annually when required.

Measurement of
Means of Verification
for Project Progress on

Oversight by project manager
Project team

Indicative costs: 15,000

Annually prior to
ARR/PIR and to the
definition of annual

output and work plans

implementation

ARR/PIR Project manager and team MEWT, None Annually
BITRI, UNDP CO, UNDP RTA

Periodic status/ Project manager and team None Quarterly

progress reports

Mid-Term Review

Project manager and team, MEWT,
BITRI, UNDP CO, UNDP RCU
External consultants (i.e. evaluation
team)

Indicative cost: 35,000

At the mid-point of
project implementation.

Terminal Evaluation

Project manager and team, BITRI,
UNDP CO, UNDP RCU

External Consultants (i.e. evaluation
team)

Indicative cost: 35,000

At least three months
before the end of
project implementation

Project Terminal Project manager and team 15,000 At least three months
Report UNDP CO before the end of the
Local consultant project
Financial Audits UNDP CO Indicative cost per year: | Yearly
Project manager and team 3,000
Visits to field sites UNDP CO For GEF-supported Yearly

UNDP RCU (as appropriate)
Government representatives

projects, paid from IA
fees and operational
budget

TOTAL indicative COST

Excluding project-team staff time and UNDP staff and travel

expenses

USS$122,000
(+/- 5% of total budget)

Table 14. M&E workplan
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7 Legal Context

244. This document, together with the Country Programme Action Plan (CPAP) signed by the Government of
Botswana and UNDP which is incorporated by reference, constitute together a Project Document as referred to
in the Standard Basic Assistance Agreement (SBAA) and all CPAP provisions apply to this document.

245. Consistent with Article Il of the Standard Basic Assistance Agreement, the responsibility for the safety and
security of the implementing partner and its personnel and property, and of UNDP’s property in the
implementing partner’s custody, rests with the implementing partner.

246. The implementing partner shall:
e Put in place an appropriate security plan and maintain the security plan, taking into account the
security situation in the country where the project is being carried;
e Assume all risks and liabilities related to the implementing partner’s security, and the full
implementation of the security plan.

247. UNDP reserves the right to verify whether such a plan is in place, and to suggest modifications to the plan
when necessary. Failure to maintain and implement an appropriate security plan as required hereunder shall
be deemed a breach of this agreement.

248. The implementing partner agrees to undertake all reasonable efforts to ensure that none of the UNDP
funds received pursuant to the Project Document are used to provide support to individuals or entities
associated with terrorism and that the recipients of any amounts provided by UNDP hereunder do not appear
on the list maintained by the Security Council Committee established pursuant to resolution 1267 (1999). The
list can be accessed via: http://www.un.org/Docs/sc/committees/1267/1267ListEng.htm.

249. This provision must be included in all sub-contracts or sub-agreements entered into under this Project
Document.

S ——
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8 Annexes

8.1 Quick scan on the feasibility for biogas in Botswana

In the table below a summarised overview is presented on the current status of biogas technology in
Botswana. The red colour indicates that the conditions are not favourable or are in place but not yet compliant.
Green indicates a favourable situation.

Quick Scan on Feasibility Conditions
Feasibility Criteria Explanation Status
Technical-operational Availability (quantity and quality) of organic waste and water, accessibility
of AD system (road conditions, distance between waste generation and AD
system)
Availability of space and material for construction and operation of AD
system; performance, flexibility and robustness of technology
Biogas and digestate quality and distance between AD system and users of
AD products
Environmental Use of non-renewable materials (in substrate chain, construction and
operation, products distribution and use) leading to increased
concentration/contamination in one of the environmental compartments
(water, soil, air)

Use of chemical and compounds produced by society (in substrate chain,
construction and operation, products distribution and use) leading to
increased concentration/contamination in one of the environmental
compartments (water, soil, air)
Physical degradation and destruction of nature and natural processes as a
result of the AD technology

Financial-economic Economic background (funding conditions incl. payback period & interest
rate, financial incentives, CDM)
Market situation (e.g. demand, price, promotion)

Cost-benefit analysis

Socio-cultural Acceptance (of substrate handling, use of biogas/digestate)

Willingness to change behaviour (waste sorting, use of biogas for cooking
and digestate as fertilizer)

Conditions thatincrease people’s capacities to meet their needs
(employment generation, fair salaries, safe working conditions, equal
opportunity for inclusion, distribution of burden and benefits)

Institutional Institutional capacity (skills & knowledge to design, supply materials, build,
operate, maintain & monitor system, capacity & space for training and
education)

Stakeholder cooperation (clarity of responsibilities, possibilities to motivate
stakeholders to participate and take their responsibilities)

Policy & legal Current (national & international) policies, legislation, standard and
regulations related to AD
Prospect of establishing supportive policies, legislation, standard and
regulations relevant for AD
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8.2 Social and Environmental Screening

The completed template, which constitutes the Social and Environmental Screening Report, must be included as
an annex to the Project Document. Please refer to the Social and Environmental Screening Procedure for
guidance on how to answer the 6 questions.]

Project Information

Project Information

Promoting production and utilisation of bio-methane from agro-waste in

1. Project Titl
roject Title South-Eastern Botswana

2. Project Number PIMS 5299
3. Location
(Global/Region/Cou | Botswana
ntry)

Part A. Integrating Overarching Principles to Strengthen Social and Environmental Sustainability
QUESTION 1: How Does the Project Integrate the Overarching Principles in order to Strengthen Social and

Environmental Sustainability?

Briefly describe in the space below how the Project mainstreams the human-rights based approach

The outcome of the project is reduced greenhouse gas emissions through improved waste management. The project will directly benefit
communities that are currently affected by pollution from waste streams, in particular from agro-industries. Where applicable, local
communities (both women and men) will participate and contribute to the development of biogas technology in their local areas.
Members of local communities will be capacitated and will benefit from the project through creation of employment opportunities
during the construction of biogas digesters, as well as employment resulting from operations and maintenance of the digesters. The
project is being implemented within the governance framework of the Government of Botswana and, as such, provides opportunities to
raise concerns and/or grievances caused by the project to communities or individuals.

Briefly describe in the space below how the Project is likely to improve gender equality and women’s empowerment

The staff of stakeholder organisations (Government institutions, local councils, private companies, financial sector) will be enabled to
strengthen their gender commitment through training, gender consciousness and commitment to the promotion of gender equality in
waste management and active participation in the planned multi-stakeholder process to formulate waste management policies and
guidelines. Different groups will be identified in the affected communities, and will be invited to participate in a process to analyse the
distinguishing factors that maintain their relatively disadvantaged position. In consultation with these groups, jointly developed
approaches will be identified for new opportunities for women in waste management. Typically, the use of small-scale biogas digesters
can provide the following benefits for women%2: Biogas digesters can reduce their expenditures on fuelwood and other traditional
cooking fuels; use of biogas plants reduces the time and labour of women and girls in collecting fuelwood and other biomass fuels,
freeing them for economically productive activities; construction and installation of biogas plants creates employment and additional
income; additional income opportunities include selling bio-slurry residues for fertilizer, selling more agricultural produce due to
fertilizer availability, and using biogas for activities such as commercial cooking; use of bio-slurry on fields improves agricultural
production and food availability.

Briefly describe in the space below how the Project mainstreams environmental sustainability

The project aims to utilise existing waste streams from primarily agro-industries for the generation of biogas. The biogas will be used for
heating and/or electricity production. The throughput (digestate) of the biogas digesters will be prepared as a commercial sellable
organic fertilizer. The project will support the creation of an enabling environment that will stimulate improved waste management and
utilisation of biogas beyond the project period. The project will reduce GHG emissions'3, Additional environmental benefits of the
project include reduced nitrate run-off, reduced reliance on unsustainable biomass for energy and reduction of diesel use for back-up
power, reduction of coal-generated electricity, etc. It is compulsory that a full-fledged EIA will be conducted for each medium-scale
biogas digester’®®. One EIA will be undertaken to cover all the 1,000 small-scale biogas digesters.

102 http://www.energia.org/
103 The exact amount of GHG reduced emissions is presented under the section on GHG calculations.
%% The Environmental Assessment Act of 2011.
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Part B. Identifying and Managing Social and Environmental Risks

QUESTION 2: What are QUESTION 3: What is the level of QUESTION 6: What social and
the Potential Social significance of the potential social and environmental assessment and
and Environmental environmental risks? management measures have been
Risks? Note: Respond to Questions 4 and 5 below before | conducted and/or are required to
Note:  Describe  briefly aeemting us Ginestien & address potential risks (for Risks
potential  social and with Moderate and High
environmental risks .
identified in Attachment 1 — Significance)?
Risk  Screening  Checklist
(based on any  “Yes”
responses).
Risk Description Impact Significance | Comments Description of assessment and
and (Low, management measures as reflected in the
Probability | Moderate, Project design. If ESIA or SESA is required
(1-5) High) note that the assessment should consider
all potential impacts and risks.
Due to low quality Low-cost (and hence riskier) biogas
Risks related to operation or design, pgor technologie_s are no_t supported. by the
N . construction and poor | project; high quality of design and
decommissioning pose potential | 1=4 . . . .
safety risks to local | p=2 Moderate operational . construction will .be ensured; and staff will
- management thereisa | be well trained on operational
communities. . ) 105
small risk of explosion management-*®.
of biogas.
Similar to above. Due The impact of a road accidents with organic
to transport accidents waste is of a temporary nature and, if
with organic waste. addressed and cleaned-up in a timely
Risk to community health and fashion, should n_ot pose a permanent threat
safety due to the transport of =2 Moderate to the populatlon. or er.mronment.. The
wastel06 P=1 operator. of the ?logas dlgeste.rs will use
well-serviced vehicles, staff will be well
informed and trained to avoid health and
safety hazards, and clean-up facilities will be
in place.
Due to low-quality Low-cost (and hence riskier) biogas
design, poor technologies are not supported by the
construction and poor | project; high quality of design and
Risk to the release of pollutants operational construction will be ensured; and staff will
to the environment due to =2 management, there is be well trained on operational management
routine or non-routine pos Moderate a risks of greenhouse through training course on health and
circumstances with the potential gas (methane)!% being | safety.
for adverse local impact. emitted in the
atmosphere and
sludge being released
in open waters.
Risks: fire, mechanical dangers, These are typical risk Construction and operation of a biogas plant
lightning protection, thermal =4 issues that are is related to a number of important safety
safety, noise emissions p=3 Moderate associated with the issues, potential risks and hazards for
protection, asphyxiation, construction and humans, animals and the environment.

poisoning prevention, hygienic

operation of biogas

Taking proper precautions and adopting

105 http://www.extension.org/: http://www.renewableenergymagazine.com/article/60-percent-of-biogas-plants-have-safety

1% Where applicable, transport from feedlot to biogas digester (cow dung); kitchen and food waste from schools, institutions, households to the biogas

digester.

197 To avoid emissions of biogas into the atmosphere due to technical issues, a backup flaring system will be installed for medium-scale biogas digesters
to burn off access and unused biogas. Users of small-scale biogas digesters will be trained to burn biogas in case of access biogas by reading a simple

pressure meter.
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and veterinary safety,
prevention of ground and
surface water leakages,

avoidance of pollutants release
during waste disposal, flooding
safety.

digesters.

Select one (see SESP for guidance)

safety measures have the aim of avoiding
any risks and hazardous situations, and
contribute to ensuring a safe operation of
the plant. Fulfiiment of important safety
issues and stipulating clear preventive and
damage control measures will be a condition
for obtaining the biogas plant construction
permit. Local councils will be trained on
biogas technology and responsible for
issuing building permits on the condition
that health and safety standards are met.
These standards are defined as part of
creating an enabling environment for the
development of biogas technology.

Construction and operation personnel will
be trained on safety measures.

categorization?

Comments

Low Risk

Moderate Risk

The project has the potential for adverse
social and environmental risks and impacts.
These are known and have been identified
with certainty, and can be addressed
through  application  of  high-quality
construction, applied safety standards,
capacity development, best practice,
mitigation measures and stakeholder
engagement during project implementation.

High Risk

QUESTION 5: Based on the identified risks

and risk categorization,
requirements of the SES are relevant?
Check all that apply

what

Comments

Principle 1: Human Rights

Principle 2: Gender Equality and Women’s
Empowerment

1. Biodiversity Conservation and Natural
Resource Management

2. Climate Change and

Adaptation

Mitigation

3. Community Health, Safety and Working
Conditions

Cultural Heritage

Displacement and Resettlement

Indigenous Peoples

N| & 0| A~

Pollution  Prevention and Resource

Efficiency

X |[gogopx|>x<|0|0|o

UNDP Environmental Finance Services

Page 84




Final Sign Off

Description
UNDP staff member responsible for the Project, typically a UNDP Programme Officer, Final signature
confirms they have “checked” to ensure that the SESP Is adequately conducted.

[ UNDP senior manager, typically the UNDP Deputy Country Director (DCD), Country Director
(CD), Deputy Resident Representative (DRR), or Resident Representative (RR). The GA Approver
cannot also be the QA Assessor. Final signature confirms they have “cleared” the SESP prior to
submittal to the PAC.

PAC Chair ’ /| UNDP chair of the PAC. In some cases PAC Chair may also be the QA Approver, Final signature
W \ g{;’ {3 | confirms that the SESP was considered as part of the project appraisal and considered in
“'-'_-.7

recommendations of the PAC.

" . )
e

SESP Attachment 1. Social and Environmental Risk Screening Checklist

Checklist Potential Social and Environmental Risks
Principles 1: Human Rights Answer
(Yes/No)

1. Could the Project lead to adverse impacts on enjoyment of the human rights (civil, political, economic, No
social or cultural) of the affected population and particularly of marginalized groups?

2. Is there a likelihood that the Project would have inequitable or discriminatory adverse impacts on affected No
populations, particularly people living in poverty or marginalized or excluded individuals or groups? 108

3. Could the Project potentially restrict availability, quality of and access to resources or basic services, in No
particular to marginalized individuals or groups?

4, Is there a likelihood that the Project would exclude any potentially affected stakeholders, in particular No
marginalized groups, from fully participating in decisions that may affect them?

5. Are there measures or mechanisms in place to respond to local community grievances? Yes

6. Is there a risk that duty-bearers do not have the capacity to meet their obligations in the Project? No

7. Is there a risk that rights-holders do not have the capacity to claim their rights? No

8. Have local communities or individuals, given the opportunity, raised human rights concerns regarding the No
Project during the stakeholder engagement process?

9. Is there a risk that the Project would exacerbate conflicts among and/or the risk of violence to project- No
affected communities and individuals?

Principle 2: Gender Equality and Women’s Empowerment

1. Is there a likelihood that the proposed Project would have adverse impacts on gender equality and/or the No
situation of women and girls?

2. Would the Project potentially reproduce discriminations against women based on gender, especially No
regarding participation in design and implementation or access to opportunities and benefits?

3. Have women’s groups/leaders raised gender equality concerns regarding the Project during the No
stakeholder engagement process and has this been included in the overall Project proposal and in the risk
assessment?

3. Would the Project potentially limit women’s ability to use, develop and protect natural resources, taking No

108 prohibited grounds of discrimination include race, ethnicity, gender, age, language, disability, sexual orientation, religion, political or other opinion,
national or social or geographical origin, property, birth or other status including as an indigenous person or as a member of a minority. References to
“women and men” or similar is understood to include women and men, boys and girls, and other groups discriminated against based on their gender
identities, such as transgender people and transsexuals.
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into account different roles and positions of women and men in accessing environmental goods and
services?

For example, activities that could lead to natural resources degradation or depletion in communities who
depend on these resources for their livelihoods and well being

Principle 3: Environmental Sustainability: Screening questions regarding environmental risks are encompassed by
the specific Standard-related questions below

Standard 1: Biodiversity Conservation and Sustainable Natural Resource Management

1.1 Would the Project potentially cause adverse impacts to habitats (e.g. modified, natural, and critical No
habitats) and/or ecosystems and ecosystem services?
For example, through habitat loss, conversion or degradation, fragmentation, hydrological changes
1.2 Are any Project activities proposed within or adjacent to critical habitats and/or environmentally sensitive No
areas, including legally protected areas (e.g. nature reserve, national park), areas proposed for protection,
or recognised as such by authoritative sources and/or indigenous peoples or local communities?
1.3 Does the Project involve changes to the use of lands and resources that may have adverse impacts on No
habitats, ecosystems, and/or livelihoods? (Note: if restrictions and/or limitations of access to lands would
apply, refer to Standard 5)
1.4 Would Project activities pose risks to endangered species? No
1.5 Would the Project pose a risk of introducing invasive alien species? No
1.6 Does the Project involve harvesting of natural forests, plantation development, or reforestation? No
1.7 Does the Project involve the production and/or harvesting of fish populations or other aquatic species? No
No

1.8 Does the Project involve significant extraction, diversion or containment of surface or ground water?

For example, construction of dams, reservoirs, river basin developments, groundwater extraction

1.9 Does the Project involve utilization of genetic resources? (e.g. collection and/or harvesting, commercial | No
development)

1.10  Would the Project generate potential adverse transboundary or global environmental concerns? No

1.11  Would the Project result in secondary or consequential development activities which could lead to adverse | No
social and environmental effects, or would it generate cumulative impacts with other known existing or
planned activities in the area?

For example, a new road through forested lands will generate direct environmental and social impacts (e.g.
felling of trees, earthworks, potential relocation of inhabitants). The new road may also facilitate
encroachment on lands by illegal settlers or generate unplanned commercial development along the route,
potentially in sensitive areas. These are indirect, secondary, or induced impacts that need to be considered.
Also, if similar developments in the same forested area are planned, then cumulative impacts of multiple
activities (even if not part of the same Project) need to be considered.

Standard 2: Climate Change Mitigation and Adaptation

2.1 Will the proposed Project result in significant!?® greenhouse gas emissions or may exacerbate climate | No

change?

2.2 Would the potential outcomes of the Project be sensitive or vulnerable to potential impacts of climate | No
change?

2.3 Is the proposed Project likely to directly or indirectly increase social and environmental vulnerability to | No

climate change now or in the future (also known as maladaptive practices)?

For example, changes to land use planning may encourage further development of floodplains, potentially
increasing the population’s vulnerability to climate change, specifically flooding

Standard 3: Community Health, Safety and Working Conditions

199 1n regards to CO,, ‘significant emissions’ corresponds generally to more than 25,000 tons per year (from both direct and indirect sources). [The
Guidance Note on Climate Change Mitigation and Adaptation provides additional information on GHG emissions.]
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3.1 Would elements of Project construction, operation, or decommissioning pose potential safety risks to local | Yes
communities?

3.2 Would the Project pose potential risks to community health and safety due to the transport, storage, and | Yes
use and/or disposal of hazardous or dangerous materials (e.g. explosives, fuel and other chemicals during
construction and operation)?

3.3 Does the Project involve large-scale infrastructure development (e.g. dams, roads, buildings)? No

3.4 Would failure of structural elements of the Project pose risks to communities? (e.g. collapse of buildings or | No
infrastructure)

3.5 Would the proposed Project be susceptible to or lead to increased vulnerability to earthquakes, | No
subsidence, landslides, erosion, flooding or extreme climatic conditions?

3.6 Would the Project result in potential increased health risks (e.g. from water-borne or other vector-borne | No
diseases or communicable infections such as HIV/AIDS)?

3.7 Does the Project pose potential risks and vulnerabilities related to occupational health and safety due to | No
physical, chemical, biological, and radiological hazards during Project construction, operation, or
decommissioning?

3.8 Does the Project involve support for employment or livelihoods that may fail to comply with national and | No
international labor standards (i.e. principles and standards of ILO fundamental conventions)?

3.9 Does the Project engage security personnel that may pose a potential risk to health and safety of | No
communities and/or individuals (e.g. due to a lack of adequate training or accountability)?

Standard 4: Cultural Heritage

4.1 Will the proposed Project result in interventions that would potentially adversely impact sites, structures, | No
or objects with historical, cultural, artistic, traditional or religious values or intangible forms of culture (e.g.
knowledge, innovations, practices)? (Note: Projects intended to protect and conserve Cultural Heritage
may also have inadvertent adverse impacts)

4.2 Does the Project propose utilizing tangible and/or intangible forms of cultural heritage for commercial or | No
other purposes?

Standard 5: Displacement and Resettlement

5.1 Would the Project potentially involve temporary or permanent and full or partial physical displacement? No

5.2 Would the Project possibly result in economic displacement (e.g. loss of assets or access to resources due | No
to land acquisition or access restrictions — even in the absence of physical relocation)?

5.3 Is there a risk that the Project would lead to forced evictions?110 No

5.4 Would the proposed Project possibly affect land tenure arrangements and/or community based property | No
rights/customary rights to land, territories and/or resources?

Standard 6: Indigenous Peoples

6.1 Are indigenous peoples present in the Project area (including Project area of influence)? No

6.2 Is it likely that the Project or portions of the Project will be located on lands and territories claimed by | No
indigenous peoples?

6.3 Would the proposed Project potentially affect the rights, lands and territories of indigenous peoples | No
(regardless of whether Indigenous Peoples possess the legal titles to such areas)?

6.4 Has there been an absence of culturally appropriate consultations carried out with the objective of | No
achieving FPIC on matters that may affect the rights and interests, lands, resources, territories and
traditional livelihoods of the indigenous peoples concerned?

6.4 Does the proposed Project involve the utilization and/or commercial development of natural resources on | No

10 Forced evictions include acts and/or omissions involving the coerced or involuntary displacement of individuals, groups, or communities from homes
and/or lands and common property resources that were occupied or depended upon, thus eliminating the ability of an individual, group, or community
to reside or work in a particular dwelling, residence, or location without the provision of, and access to, appropriate forms of legal or other protections.

]
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lands and territories claimed by indigenous peoples?

6.5 Is there a potential for forced eviction or the whole or partial physical or economic displacement of | No
indigenous peoples, including through access restrictions to lands, territories, and resources?

6.6 Would the Project adversely affect the development priorities of indigenous peoples as defined by them? No

6.7 Would the Project potentially affect the traditional livelihoods, physical and cultural survival of indigenous | No
peoples?

6.8 Would the Project potentially affect the Cultural Heritage of indigenous peoples, including through the | No
commercialization or use of their traditional knowledge and practices?

Standard 7: Pollution Prevention and Resource Efficiency

7.1 Would the Project potentially result in the release of pollutants to the environment due to routine or non- Yes
routine circumstances with the potential for adverse local, regional, and/or trans boundary impacts?
7.2 Would the proposed Project potentially result in the generation of waste (both hazardous and non- No
hazardous)?
No

7.3 Will the proposed Project potentially involve the manufacture, trade, release, and/or use of hazardous
chemicals and/or materials? Does the Project propose use of chemicals or materials subject to
international bans or phase-outs?

For example, DDT, PCBs and other chemicals listed in international conventions such as the Stockholm
Conventions on Persistent Organic Pollutants or the Montreal Protocol

7.4 Will the proposed Project involve the application of pesticides that may have a negative effect on the | No
environment or human health?

7.5 Does the Project include activities that require significant consumption of raw materials, energy, and/or | No
water?

]
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8.3 Letters of Co-Finance

¢

Botswana Development Corporation Limited
“Your Investment Partner”

25 March 2015

To:  Adriana Dinu
United Nations Development Programme
304 East 45th Street, FF 914,
New York,
NY 10017,
USA,

Subject: Co-financing for UNDP-GEF project,“Promoting Production and Utilization of
Bio-methane from Agro-waste in South-Eastern Botswana”

Botswana Development Corporation (BDC) is a profit-making developmental financial
institution owned 100% by the Government of Botswana. BDC's mandate is to assist
financially in the establishment and development of commercially viable businesses in
Botswana in any sector except large-scale mining. BDC predominantly offers two products:
loan and equity financing.

BDC is looking forward to finance projects that will have national impact for Botswana. The
energy sector is one of the core sectors that the Corporation is looking forward to invest in.
As a result, (BDC) will support the “Promoting, Production and Utilization of Bio-methane
from Agro-waste in South-Eastern Botswana” project. BDC is in principle willing to finance
this project with loan finance amounting to approximately USD4.6 million, subject to
presentation of commercially viable proposals to the Corporation as well as meeting the
terms and conditions of BDC.

Yours sincerely,

7 —

Tihobelo Moshodi
Senior Business Executive

Private Bag 160, Gaborone, Botswana. Moedi, Plot 50380, Fairgrounds, off Machel Road, Gaborone

Tel: +267 365 (300, Fax +267 390 3114 /390 4193 / 391 3539
www.bde.bw
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BOTSWANA MEAT

COMMIISSION

Private Bag 4, Lobatse, Botswana
Telephone: (267) 533 1227
Telefax:  (267) 533 2504

09 February 2015

Our Ref: 013/EC)/224/267/251
SG/bom

Adriana Dinu

United Nations Development Programme
304 East 45! Street, FF 914

New York

NY 10017

USA.

Dear Sir

Co-financing for UNDP-GEF project, “Promoting. Production and Utilization of Bio-
methane from Agro-waste in South-Eastern Botswana”

On behalf of the Botswana Meat Commission (BMC), a niche exporter of beef and beef
products, | am pleased to express full support and endorsement for the UNDP-
implemented, GEF-financed project on “Promoting, Production and Utilization of Bio-
methane from Agro-waste in South-Eastern Botswana”.

The project is aligned with, and supportive towards, the activities of BMC in the following
ways:

1. Greening the Commission's production processes with the aim of reducing BMC's
greenhouse gas (GHG) emissions.

2. Creating energy security, with the aim of ensuring continued operation of praduction
processes.

3. Contributing to the development of a niche market for the end-products of BMC.

The following BMC activities will support component 2 of the GEF bio-methane project:
facilitation and establishment of the first biogas plants in Botswana.

Board Members: Dr Thapelo Matsheka ¢ Chairperson), Dr Miens Chimbombi, Mr Learnard Morakaladi, Mrs Tekolo Modungwa, Mrs Joyee Maphorisa,
Mr Legodile Serema,Mr Onkabetse Kgotlafela, My Godfrey Mosimanestsile, My Moraki Mokgosana, Mr Dithofogo Muwile, My Mike Ditbe

E >
mm MEAT PERFECTION DEFINED BERSS

Page |1
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Type of Co-Financing

Category of Co-
Financing

Amount in USD

Feedlot capital investment

Capital investment

UsD 3,000,000

Participation in the development of the
integrated Waste Management Policy
currently being developed by the
Department of Waste Management and
Pollution Control (DWMPC), as well as
participation in the process of defining a
workable feed-in tariff.

In-kind

USD 100,000

Operational / recurrent cost of the
feedlots

In-kind (per year)

USD 2,200,000 =
USDG,600,000 total
over 3 years

Operational cost of the biogas digester
(per annum)

In-kind (per year)

USD 150,000 = USD
450,000 total over 3
years

Total over the 4-year duration of the UNDP-GEF project

UsD 10,150,000

Having said the above, we wish to reiterate that BMC is in principle willing to finance the
above-mentioned project with loan finance amounting to approximately USD10.15 miillion.

BMC wishes to thank Global Environment Facility for its support to this project and looks
forward to the commencement of the project and our future collaboration,

Youys faithfully

AU

DR S. GHANIE
for/CHIEF EXECUTIVE OFFICER

———— ]
Board Members: Dr Thapelo Matsheka (Acting Chatrperson), My Tsaae L. Seloko, Mr Sabelo N, Maiikiti, Dr Micus Chimbowbi, Mr Leorard Marakaladi,
Mr Legodile Sevema,  Ms Jovee K. Mapliorisa, Mrs Tekolo M. Modungwa

I

>
MEAT PERFECTION DEFINED E shes Page | 2
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.Y National Environmental Laboratory Building
Pt 205 76 Magochanyama Rodd, Block R Trdvsirial

Craborone, Botowana

Private Bag 1FR 132, Gaborome, Botswana
-~ Wm )( Tel Y207 ATIRO2 . NI
Fax 1267 YONFIRG 0093

el WIAPCEEOY I

Pyl

REPUTIICOF BOTSWANA

ALL CORRESPONDENCE TO BE ADDRESSED TO THLE DIRECTOR

REF: WMPC 1/9/111 (127)

Adriana Dinu

United Nations Development Programme
304 East 45th Street, FF 914,

New York,

NY 10017,

USA.

1st June 2015

Subject: Co-financing for UNDP-GEF project, “Promoting, Production and

Utilization of Bio-methane from Agro-waste in South-Eastern Botswana”

On behalf of the Department of Waste Management and Pollution Control
(DWMPC), I am pleased to express support and endorsement for the UNDP-
implemented, GEF-financed project on “Promoting, Production and Utilization of
Bio-methane from Agro-waste in South-Eastern Botswana”.

The project is aligned with, and supportive of, the objectives of DWMPC in that:

1. Economic value shall be added to (organic) waste: e.g. waste will be utilized to

produce biogas that in turn will be used to generate

thermal energy and produce organic fertilizer.

electricity, produce

2. It contributes to the development of the Integrated Waste Management Policy:
e.g. providing input towards an enabling environment to utilise organic waste

in the country in particular biogas technologies.

3. It will contribute to the targets defined in the Policy.
The following DWMPC activities will provide support towards Component 1
(“Institutional strengthening and capacity building for biogas partnerships and

improved agro-waste management and

regulation”)

and Component 2

(“Facilitation and establishment of the first biogas plants in Botswana”).

Activities Type of Co-Financing

Amount in USD

Integrated Waste
Management Policy
Development (12
months)

Cash / grant

Based on the approved
project memorandum
amounting to
P3,091,110.40). This
amount converts to
about USD 309,000.

Integrated Waste
Management Policy
Development

In-kind (involvement of
DWMPC staff)

USD 250,000

I

1

Our Vision: To protect the environment; Conserve the country’s reneiwable and natural resources;

Derive value out of environment for the benefit of Botswana

-‘
B OTSWANA

"\
—,‘d\\'nu C
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BN National Envirenmental Laboratory Building

Phon 30570 Ma;
Craborone, 1Botswa

- .« il

PHEARTMINT OF WASTE MAKNACEMENT
e 1O A A CONTRON

WOV B

A R, Block R rdsins O TR
= Private Bag IR 132, Gaborowe, Botswana i ——
m ) ( el 267 ARG | 193479 "l ; ,!?, SR
- Fan F307 YRR 0 AODHS L iy ”e 4

i ¥
a -y e ,."
REPUBLIC O BOTSWANA

ALL CORRESPONDENCE TO BE ADDRESSED TO THE DIRTCTOR

Integrated Waste
Management Policy
Enforcement

In-kind (involvement of
DWMPC staff)

USD 250,000 per year
= USD 750,000 over
three years

Participation in the
development of the
National Environment
Fund, which aims to
finance waste
management projects

In-kind (involvement of
DWMPC staff)

USD 150,000

Total over 4-year duration of UNDP-GEF
project

USsD 1,459,000

|

DWMPC thanks the Global Environment Facility for its support to this project

and looks forward to the commencement of the proect and our

collaboration.

Yours Sincerely

future

. —f=
(’\P‘O;;Erumola

Director

Department of Waste Management and Pollution Control
MINISTRY OF ENVIRONMENT, WILDLIFE AND TOURISM

Our Vision: To protect the environment; Conserve the country’s renewable and natural resources;

Derive value out of environment for the benefit of Botswana

- -
BIEMNARNA"S

D
= chwimpc
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Privele Gag OOHZ el {1267} 391 4161

; 0554, Machel Drive 97 4677
Gatarong, Bolsvwana o, by
it co bw
BITRT 33841 (1) o8t Junc, 2015

Auclriana Dinu

Linited Wations Developmen. Programrme
N4 Hest 45th Streed 17 914

Mow Yotk, MY 1E T, USA

CO-FINANCING FOR IINDP-GREF PRIMECT - “PROMOTING, PROQUDUCTION AN
UTILIZATION OF BIO-METHANE FRON] ACROWANTE IN SOUTH-EASTERMN
BOTSWANAT

T Butswana Testitue o Techinelogy Research and Inncvation (DEUIELY is & pualicly funded
technalogy rescarch orgmtization sstablished as o company & Hmited by goaraimes (oor-profln) in
2012 under the Ministry of Infrastoctore, Science and Technolagy (MISTL ¢har mandase is to
comduct wpplied research, identify and ¢ or develop aporopriate technolog'es in line wilh natiooal
pricrilies. Qe research thematic areas arc: (i) Technelogizs in 101, Electronics wad Enerey, and (i)
Matural Resourcos encompassing water, climets chonge, and materals.

FITRI i keen o host the GEF-finanecd biogas projec: - “Promaoting, Production and Uil tion of
Bic-methane from Apro-waste in South-Eastern Botswana® a- the lead naticna’ exceuting egency.
Biviees Lalls within the Enscgy Divisior and a project of this natane, which involves developoznl ol
waste managemont policy, inaatlation of hiogas demensiration pamls and sebsequent knowledge
sharing. could not heve cone at a more opperiune moment for BITRIL OQue Encrgy Divisian is
currently in dizcussion with several privale companies to provide technical advice on wews to haness
solar pmery, cae of Bingss and weter reticulazion technalogics to redoce their relience on the natiooal
enerey and water supplicz. Therefore, this project is within our inferest anc experlise,

[a ardor re contribute to the suceess of the biogrs projecl, we will support tha projzet by seordinating
the activities w ensure bl all key oatioomal stakciol ks pe male es eapocicd. BITRI pladgs o
comuiil e equivaleat of LIST2 50, 000 in kind contribution per vear over the [our pear project period,
This inciudes office space, dme commitment of ol leasl lwo researchars as owell a5 a waiver of e
20 wverhwnds that we nvrmolly clarge for externally tunded projees. The Project Conrdinator at
BITEL will be Dr Cdward Rakpgati, Senier Researcher Energy at BITRI

We would ke 1o mxlend cor appreciation te GEF foor financitg the hingas prajeet in Borswana and
Inck forward to commeancing our rele as the lead excouting agence,

o stneeraly

S

Melson Lorw, PRLY, L AMAS, PRBL
Chiel Execuliv

Directors: . Totclo {Chairman} | L C, Benyonge | M. B. Conlan | E.T. Elia: |#M. M. Kebakille |
D. Maje |[T. Mosungwn | K. 8. sonyatsi | M. 2egage | N. Toro [CEOD)

]
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United Mations Deyvafopment Programeme

12" June 2015

Deat bds, Dinw,

Sobject: Co-Fluznelng far TNDP-GEF project, “Promotiog, Production and Uitilization of
Bio-mesthase from Apro-waste o Soutk-Eestern/Thvtswana™

On behalf of 1INDF Botswans Conmry Offiee, | am pleased to cxpress awr full support and
etidtrsemnent [ fw “Frosofng, Production ard Liiligation of Blp-mefane from Apro-wash
it Sosiif-Eursters Botowuna”, This projecl was developed in close oollabaration with the Mindstry
of Environurent, Wildlife and Tourisey, Mindstry of Tacal Govermment and Roral Development
and key stakeholders in the waste management and energy seclors. The praject is aligned with,
and supportive of UNDHPs, clinoie change and renewable etery inilizbves.

UNDP Botswana will suppart the project with grant eso-finencing equivalent to TISD200,000,
which will cover project managemenl cosls over Lhe four vear implementation period.

TTNDF Ruolwang wouldd like to thank GREF for support to the project and loek firward o our Tulues
collebraeln.

Adriuna Linu

Vinited Matines | Yeyelopment Progratune
134 Casl 45Lh Slresd, HE 914,

New York

Y 100LT,

USA.

Lffire o't he Rasklent Represenmtive ofthe United Matlors Deveioprent Pragraring in Bacsyana
. Meiling addr=n: .0, Bar 5. Gabarome, Botmeans
Tempriere: (1) 2033 oo . Fows (=EF] 105 S0, Weksrhe rdcess: v b dp o Emal: st b Gons oy

]
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MRy P ERVIRONBENRT,
‘F'.l‘rr.]).l_m:.ua_uTD‘D.nmt
ParvaTE BaBO 109
UABTHHTE
BOrravrana

Trirrnusz: 647900

TELBGHRS M9 MEWT
TELEX:

TRLEFAX: 3191347
TFLEFAX: 3NBOTE
REFERINCE: EWT 1749317 (116}

ALL CORAKSPONDENCE MUST BE ADDRESSED To
THE, PERMANENT ERCLHETARY

15 June 2015

Mr Adriana Dinn

United Nations Development Programme
304 East 45th Strest, FF Q 14,

New York,

NY 10017,

UNITED STATES OF AMERICA

Dear Sir

CO-FINANCING FOR UNDP-GEF PROJECT, “FROMOTING,
PRODUCTION AND UTILIZATION OF BIO-METHANE FROM
AGRO-WAATE IN BOUTH-EABTERN BOTSWANAY

The Ministry of Environment, Wildlife and Tourism (MEWT) has
seven departments, including Waate Management and Pallution
Control (BWMPC} and Environmental Affairs [DEA]. The Mindatry of
Environment, Wildhfe and Toutism coordinates activites between gl
departments to ensure that there js symergy and efficient
Thanagement of natural resources, Furthermore, o Minigsiry is the

The Ministry of Environment, Wildlife and Towrism through the
Department of Environmental Affairg, acts as a foeal point for GER
ir Botswana. MEWT will support the GEF-funded biogas project
through the provision of in-kind fAnance (UBD75,000) over the
duration of the Project.

Page 96
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This co-finance will support the Environmental M anagement Plans,
Environmental Impaet Assessments, demonstration projects and

management.

11 o}
For/PERMANENT SECRETARY
MINISTRY OF ENVIRONMENT, WILDLIFE AND TOURISM

Crar Missiom: To protect the CHviTonmene Comserre tho countty'a remewalble and pamrl
TeIcunEsa; Derive value it of esvronment fur the, benof of Beitawang,

—Page97
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8.4 Organisational information

NIFTIEEr € Estimated
Name of the Operational . S Professional Financing towards GEF-supported
o . Main Activities Annual o
organisation Since Staff (MSc activities
Budget
and above)
Technology Estimated
Research in
Technologies annual
1. Botswana budget for
Institute for (ICT & Energy) 2015/16:
and Natural 61 ‘ BITRI: USD 200,000 in-kind for
Technolog USD 6.1 i £ salari q
Research 2014 Resou_rces and Researchers million office space, staff salaries and a
y Materials (30 PhDs) waiver for 20% overhead costs.
and . (Recurrent),
. (Nanomaterials,
Innovation A USD 7.2
Building .
. million
Materials and (R&D)
Climate Change)
2 Botswana USD 3 million in cash for investment
' Cattle abattoir in biogas technology, USD 7.15
Meat - ) uUSD 103 A
Commissio 1965 and cutting pl_ant, 20 million m|II|or_1 in-kind for recurrent costs,
n Canning facility operational costs and participation in
policy formulation.
3. Department First Policy
of established as | development and In-kind contribution (staff time
Environme National enforcement of 8 UsD 3 regarding EIAs of biogas
- Conservation | the million ge 9 9
ntal Affairs . . | projects)_
(DEA) Strategy in Environmenta
1992 Assessment Act
Development of
policy and
4. Department standards.
o Weste O USD 1.5 million in-kind for
g P USD 2.23 development of integrated waste
nt and 2005 environmental 10 o -
. . million management policy and enforcement.
Pollution audits.
Control Prevention and
(DWMPC) monitoring of
pollution to the
environment.
Ministry
5. Ministry of ;Sotgg“ShEd n USD 75,000 in-kind for waste
Environme . management policy development,
(National i
ntal Conservation | Refer to DWMPC Refer to Refer to knowledge management and sharing,
Affairs, Strateav. then | and DEA DWMPC DWMPC and high-level support from ministry
Wildlife renam%)é’ and DEA and DEA management (additional contribution
and _ Department of through DEA and DWMPC).
Tourism .
Environmental
Affairs)
6. Botswana Developmental
Developme financial Cannot be | USD 4.6 million for commercial
1970 R 10
nt institution revealed loans
Corporatio providing

UNDP Environmental Finance Services
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n funding to
commercially
viable projects
National
7. Energy Energy Policy . .
Affars | 1995 and Renewable | & usD2 | Staf time regarding development
Division Energy Policy 9y 9y
Development
8. Ministry of
Local
Governmen Coordinate 2 (the
t & Rural implementation relevant _ )
Developme 2009 of environmental division usD 2.3 Staff time to support councils to
nt: health only has 3 million participate in the project.
Department programmes for
. . staff)
of Primary councils.
Healthcare
Services

UNDP Environmental Finance Services
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8.5 UNDP Direct Project Services Costs

L i}
Letter of Agreement m
=103

Empowered lives.
Resilient nations.

A STANDARD LETTER OF AGREEMENT BETWEEN UNDP AND THE GOVERNMENT OF
BOTSWANA FOR THE PROVISION OF SUPPORT SERVICES

1. Reference is made to consultations between officials of the Government of Botswana
(hereinafter referred to as “the Government”) and officials of UNDP with respect to the provision of
support services by the UNDP country office for nationally managed programmes and projects. UNDP
and the Government hereby agree that the UNDP country office may provide such support services at
the request of the Government through its institution designated in the relevant programme support
document or project document, as described below.

2. The UNDP country office may provide support services for assistance with reporting
requirements and direct payment. In providing such support services, the UNDP country office shall
ensure that the capacity of the Government-designated institution is strengthened to enable it to carry
out such activities directly. The costs incurred by the UNDP country office in providing such support
services shall be recovered from the administrative budget of the office.

3. The UNDP country office may provide, at the request of the designated institution, the following
support services for the activities of the programme/project:

€) Identification and/or recruitment of project and programme personnel;

(b) Identification and facilitation of training activities;

(© Procurement of goods and services;

4, The procurement of goods and services and the recruitment of project and programme
personnel by the UNDP country office shall be in accordance with the UNDP regulations, rules,
policies and procedures. Support services described in paragraph 3 above shall be detailed in an
annex to the programme support document or project document, in the form provided in the
Attachment hereto. If the requirements for support services by the country office change during the
life of a programme or project, the annex to the programme support document or project document is
revised with the mutual agreement of the UNDP resident representative and the designated institution.

5. The relevant provisions of the Convention on the Privileges and Immunities of the Specialised
Agencies, to which the Government of Botswana became a signatory on 5 April 1983 including the
provisions on liability and privileges and immunities, shall apply to the provision of such support
services. The Government shall retain overall responsibility for the nationally managed programme or
project through its designated institution. The responsibility of the UNDP country office for the
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provision of the support services described herein shall be limited to the provision of such support
services detailed in the annex to the programme support document or project document.

6. Any claim or dispute arising under or in connection with the provision of support services by
the UNDP country office in accordance with this letter shall be handled pursuant to the relevant
provisions of the SBAA.

7. The manner and method of cost-recovery by the UNDP country office in providing the support
services described in paragraph 3 above shall be as specified in Annex 1 attached.

8. The UNDP country office shall submit progress reports on the support services provided and
shall report on the costs reimbursed in providing such services, as may be required.

9. Any modification of the present arrangements shall be effected by mutual written agreement of
the parties hereto.

10. If you are in agreement with the provisions set forth above, please sign and return to this office
two signed copies of this letter. Upon your signature, this letter shall constitute an agreement between
your Government and UNDP on the terms and conditions for the provision of support services by the
UNDP country office for nationally managed programmes and projects.

Yours sincerely,

For the Government

Mr. J R Opelo

Deputy Permanent Secretary, Ministry of Environment, Wildlife and Tourism
Botswana

Signed on behalf of UNDP
MR. Lare Sisay
Deputy Resident Representative
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Attachment 1

1.

DESCRIPTION OF UNDP COUNTRY OFFICE SUPPORT SERVICES

In accordance with the provisions of the letter of agreement and the project document, the UNDP country
office shall provide support services for the project “Promoting Production and Utilisation of Bio-Methane
from Waste in South-Eastern Botswana” as described below.

Support services to be provided:

Support services

Schedule for

Cost to UNDP of providing such

Amount and method

the provision | support services (where | of reimbursement of
of the appropriate) UNDP (where
support appropriate)
services Unit Sub-total | For 4 years
(US$)
Payment Throughout 30 per 1,549 | *4 Years =
process project year @ 6,196 UNDP  will directly
(Including implementation 51.64 charge the project
setting up | when upon receipt of request
vendors) applicable of services from the
Recruitment  of 1 per 1,162 | *4 Years = | Implementing Partner
Project Staff year @ 4,648 (1P)
(Including staff 1162
benefits/payroll
management)
Procurement of 5 per 1,086 | *4 Years =
Consultants year @ 4,344
217.25
Travel 6 per 360 | *4 Years =
Facilitation year @ 1,440
(Including 60
authorisations &
settlements)
Procurement 10 per 1,964 | *4 Years =
Simple (low year @ 7,856
value) 196.44
Procurement 2 per 999 | * 4 Years =
Complex year @ 3,996
499.55
Total | 28,480

e For procurement services, the Implementing Partner and UNDP will agree on the needed services in
advance on a quarterly basis.
e UNDP service fees will be according to UN Universal Price List (UPL).

UNDP Environmental Finance Services
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8.6 Letter of Endorsement
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Adriana Ding

CHficor-in-charge-Neputy Drecutive Coordinator BNDPGER
Lnited Nacons Developrnent Progragune (LMD

Oee Leited Mulivis Pl

Mew Yorl, L0021

Treoordinadon@thosof.org

Subjzcn: Bindorsemern e Promating production and utilizatlon of bio-
methane from agre-waste in South-Eastern Botswana

la iy caparity s GEF Docrational Foca! Polot e Rotseana, 1 confirm thet the
abwewe prejecl proposal (4] 8 b oaccardance wilk oy gosvcroment’s natiosal
pronrivies wd our cormmitncat o the relevani plobal eovirosmontal conventons:
urel (b} was  disoussed with relevsn) stakebolowrs, ociading  the  glehbal
envirunmental comvantion focal poinds.

Taarn plewses 1o endorse the presaration of 2he above project prososal with the
sunpurl of the GEF Agerwsfies) Huved below. 12 approved, the propeosal adll e
cxrocunee by the Minisliy of Envrommenr, wiklhife and Toarist, 1conjusaesion
with tihe Bolowany Instiluce for Vechnolegy, Wesearch anrd Trmovation [BITEI, 1
reruiesl the GEF Ageney TUNDE) to pooseide @ copy of Lhe project docament sefore
il is submilled o the GEY Secretarial e CTO erdomaemngrl,

The olal dnancing  from GEFTF) being  requestod  for this  pogject s
URE2.92: 8949, inclusive of project preprmadion grant d4°G), i aoy, and Agoncy
tees for projoct oycle managemend services amsociaied wich the total GEL/LDCK
grant. The finzncing eovesicd lor Tolswars 1s detadled in the tabio below:
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GEF Ameount (in USH)
Agenc Focal Project ]
> Area FPreparati Project Fae Total |
on |
UNDI® | Climatd 100,000 2,632,300 | 250,569 2,991,869 |
Aseclect) | (sclect) . i — S | S — -
3 (sclect) | (sclect) o i (&
=) (sclect) | (sclaect) . O |
[Total GEF Rescurces 100,000 2,632,300 259,569 2,991,869

1 consent to the uvtilization of Botswana’s allocations in GICF-5S as defined in the
System for Transparent Allocation of Resources (STAR). }

Sincoercly,

KhaleF TA G Fer—
Chief Natural Resources Officer and GEF Operational Fooecal Point

CC: National Focal Point, UNFCCC
Departiment of Meteorological Services
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8.7 TORs for project staff/key consultants

Project Steering Committee (PSC)

Duties and responsibilities:

The Project Steering Committee (PSC) is the principal body supervising the project implementation in
accordance with UNDP Direct Implementation Modality (DIM) rules and regulations and referring to the
specific objectives and the outcomes of the project with their agreed performance indicators.

The main functions of the PSC are:

General monitoring of the project’s progress in meeting its objectives and outcomes and ensuring that they
continue to be in line with national development objectives;

Facilitating the co-operation between the different Government entities whose inputs are required for
successful implementation of the project, ensuring access to the required information and resolving
eventual conflict situations arising during the project implementation when trying to meet its outcomes
and stated targets;

Supporting the elaboration, processing and adoption of the required institutional, legal and regulatory
changes to support the project objectives and overcoming of related barriers;

Facilitating and supporting other measures to minimise the identified risks to project success, remove
bottlenecks and resolve eventual conflicts;

Approval of the annual work plans and progress reports, the first plan being prepared at the outset of
project implementation;

Approval of the project management arrangements; and

Approval of any amendments to be made in the project strategy that may arise due to changing
circumstances, after careful analysis and discussion of the ways to solve problems.

PSC Structure and Reimbursement of Costs
The PSC will be chaired by MEWT. The PSC will include representatives from the key Ministries and Agencies
involved in the project and representatives of the project’s other co-financing partners.

The costs of the PSC’s work shall be considered as the Government’s or other project partners’ voluntary in-
kind contribution to the project and shall not be paid separately by the project. Members of the PSC are also
not eligible to receive any monetary compensation from their work as experts or advisers to the project.

Meetings
It is suggested that the PSC will meet at least once a year, including the annual Tripartite Review (TPR) meeting.

A tentative schedule of the PSC meetings will be agreed as a part of the annual work plans, and all
representatives of the PSC should be notified again in writing 14 days prior to the agreed date of the meeting.
The meeting will be organised provided that MEWT BITRI, UNDP and at least two-thirds of the other members
of the PSC can confirm their attendance. The project manager shall distribute all materials associated with the
meeting agenda at least 5 working days prior to the meeting.

UNDP Focal Point (Department of Environmental Affairs)

As a representative of the Government (MEWT), the UNDP Focal Point has the responsibility of liaising with
UNDP and assisting UNDP’s direct implementation of the project. His/her main duties and responsibilities
include:
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Coordinate with the work of the Project Manager through meetings at regular intervals to receive project
progress reports and provide guidance on policy issues;

Taking the lead in developing linkages with the relevant authorities at national, provincial and
governmental level and supporting the project in resolving any institutional- or policy-related conflicts that
may emerge during its implementation.

Project Manager (full time position)

Duties and responsibilities:
Operational project management in accordance with the Project Document and the UNDP guidelines and
procedures for directly-implemented (DIM) projects, including:
General coordination, management and supervision of project implementation;
Managing the procurement and the project budget under the supervision of UNDP to assure timely
involvement of local and international experts, organization of training and public outreach, purchase of
required equipment etc. in accordance with UNDP rules and procedures;
Submission of annual Project Implementation Reviews and other required progress reports (such QPRs) to
the PSC and UNDP in accordance with the “Monitoring and Evaluation” section of the Project Document;
Ensuring effective dissemination of, and access to information on project activities and results (including a
regularly updated project website);
Supervising and coordinating the contracts of the experts working for the project;
As applicable, communicating with the project’s international partners and attracting additional financing
in order to fulfill the project objectives; and
Ensuring otherwise successful completion of the project in accordance with the stated outcomes and
performance indicators summarized in the project’s log frame matrix and within the planned schedule and
budget.

Expected Qualifications:
Advanced university degree and at least 7 years of professional experience in the specific areas the project
is dealing with, including solid knowledge of renewable energy (including, specifically, biogas), state-of-the-
art approaches, and best practices in catalyzing the renewable-energy market (by applying different policy
measures and financing mechanisms such as investments, feed-in tariffs and climate finance);
Experience in managing projects of similar complexity and nature, including demonstrated capacity to
actively explore new, innovative implementation and financing mechanisms to achieve the project
objective;
Demonstrated experience and success in the engagement of, and working with, the private sector and
NGOs, creating partnerships and leveraging financing for activities of common interest; experience with
supporting multi-stakeholder platforms;
Good analytical and problem-solving skills and the related ability to adaptively manage with prompt action
on the conclusions and recommendations coming out of the project’s regular monitoring and self-
assessment activities, as well as from periodic external evaluations;
Ability and demonstrated success to work in a team, to organize it effectively, and to motivate its members
and other project counterparts to work effectively towards the project’s objective and expected outcomes;
Good communication skills and competence in handling the project’s external relations at all levels;
Fluent/good knowledge of Setswana and English;
Experience in developing countries, preferably in southern Africa;
Familiarity and prior experience with UNDP and GEF requirements and procedures are considered an asset.
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Experience in mainstreaming gender in energy programmes will be an added advantage.

Project Engineer (full-time position)

Duties and responsibilities:
The project engineer will contribute to and supervise the technical aspects of the project, including:
Helping to select and interface with technical consultants on the project;
Lending support to DWMPC, DEA, BDC, Barclays Bank Botswana, BMC, councils and other stakeholders
in their work with consultants;
Supervising the work of (technical) consultants and ensuring they meet the required ToRs for their
work;
Providing advice and support to project participants on their implementation of project components to
achieve outcomes;
Local capacity building — preparation of training materials for and organising/providing the actual
training on the different technical aspects of the project, including biogas system design, selection and
installation, product maintenance during operation, product performance monitoring and testing, etc.
Co-operation with local universities, professional and vocational schools and initiating and developing
activities of common interest, such as new courses and curricula for biogas systems designers and
installers and opportunities for practical training of the students.
Supporting and contributing to the implementation of other technical aspects of the project, as
requested by the project manager.

Expected Qualifications:
Advanced university degree and at least 2 years of professional experience or graduate university degree
with 4 years in renewable energy and/or mechanical engineering, including biogas work;
Familiarity with the characteristics of designing and operating biogas technologies, i.e. small-, medium- and
large-scale. Familiarity with applications of biogas, including grid-connected and off-grid applications.
Demonstrated experience and success in the engagement of, and working in, a multi-stakeholder setting,
including the private sector;
Good analytical and problem-solving skills and the related ability to adaptively manage with prompt action
on the conclusions and recommendations coming out of the project’s regular monitoring and self-
assessment activities, as well as from periodical external evaluations;
Ability and demonstrated success to work in a team, to organize it effectively, and to motivate its members
and other project counterparts to work effectively towards the project’s objective and expected outcomes;
Good communication skills and competence in handling project’s external relations at all levels;
Fluent/good knowledge of the Setswana and English languages;
Experience in developing countries, preferably in southern Africa.

Project Assistant (full-time position)

Duties and responsibilities:
Supporting the project manager in the implementation of the project, including:
Responsibility for logistics and administrative support of project implementation, including
administrative management of the project budget, required procurement support, etc.
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Maintaining up-to-date business and financial documentation, in accordance with UNDP and other
project reporting requirements;

Organising meetings, business correspondence and other communications with the project partners;
Supporting the project outreach and PR activities in general, including keeping the project website up
to date;

Managing the project’s files and supporting the project manager in preparing the required financial and
other reports required for monitoring and supervision of the project’s progress;

Supporting the project manager in managing contracts, in organising correspondence and in ensuring
effective implementation of the project otherwise.

Expected Qualifications:
Fluent/good knowledge of Setswana and English;
Demonstrated experience and success of work in a similar position;
Good administration and interpersonal skills;
Ability to work effectively under pressure;
Good computer skills;
Understanding of UNDP and/or GEF work practices would be an added advantage.

Key (inter)national experts (all on part-time consultancy contracts)

Biogas expert
Responsible for developing relevant capacity on biogas among stakeholders through workshops and tailor-

made training programmes; providing training-of-trainers sessions to develop capacity on construction and
operation of biogas; conducting feasibility studies for the small-, medium- and large-scale biogas components;
supporting the programme management staff, where applicable, on biogas-related issues. Proven experience
with small-, medium- and large-scale biogas applications. Knowledge of sector development, training, technical
backstopping and ability to prepare detailed business proposals for the development of medium- and large-
scale biogas digesters with upgrade facilities.

Waste management expert

Provide technical support towards the development of the Integrated Waste Management Policy; develop
knowledge and capacity among stakeholders on the latest waste-management application and technologies.
Proven experience in waste management, with a preference for the utilisation of organic waste streams for
biogas applications.

Multi-Stakeholder & Public-Private Partnership Expert

Responsible for developing knowledge and capacity on the relevance and functioning of multi-stakeholder
platforms; acting as a coach for the project’s management staff on coordination of multi-stakeholder platforms
at the national and district level; and providing guidance on the establishment of sector coordination. Develop
knowledge and capacity on public-private partnerships and act as a coach to support PPPs on waste
management and biogas. Proven experience with MSPs and PPPs, and ability to mobilise investment for the
development of waste-management and biogas projects.

Standards expert
Develop capacity among stakeholders on technical standards regarding waste management and construction of
biogas; safety regulations; identify effective incentives and introduce effective enforcement methods that are
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agreed upon by all sector stakeholders. Act as coach. Proven experience in the implementation of waste-
management policies.

]
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8.8 GHG calculations

Direct GHG Emissions Reductions:

Biogas generated by the small-scale biogas digesters will be predominantly used for direct heating. There is no
detailed information yet on the type and quantity of fuel that will be replaced by the use of biogas, as the
baseline for every installation will be subtly different, depending upon the baseline fuels that are displaced and
the applications for which the biogas is used. This information will be collected and stored during project
implementation, and the relevant emission reduction calculations will be reported in annual PIRs and the Mid-
Term and Final Tracking Tools. The three medium-scale biogas digesters will each generate 1 MW of electricity.
The heat produced by the Combined Heat and Power Unit by each medium-scale digester will be partly used
for heating the biogas digester and the remaining heat will be used to pre-heat industrial boilers or other
similar applications. The electricity produced by these biogas digesters will mainly replace electricity that was
previously provided through the grid.

For the purpose of the GHG calculations, the total energy value for biogas is considered to be 6 kWh per cubic
meter!!!, The calculation is presented in four steps:

1- Calculation of an emission factor for electricity displaced by project electricity or equivalent
2- Calculation of the energy generated by the project, according to GEF Guidelines

3- Calculation of GHG emissions avoided

4- Calculation of leakage of biogas

At each step, the most conservative assumptions are used.

Step 1:

According to the draft Botswana National Energy Policy,''? the overall goal is to provide affordable, reliable and
adequate supply of energy for sustainable development, as well as to improve access to and efficient use of
energy resources. There is no specific mention in the draft policy of specific targets for GHG reduction although
there are favourable conditions for the application of biogas:

e Botswana Power Corporation (BPC) will be responsible for base load requirements to meet the national
power demand.

e Facilitation of the participation of Independent Power Producers to meet national power demand
peaks and for regional exports.

e Electricity must be generated in a manner that facilitates cost-recovery, efficiency and provides for
future investment with tariffs that are export-competitive.

e Facilitation of the development and use of all available resources, especially renewable resources.

e Promotion of the development and use of cleaner technologies.

e Attract the private sector to participate in electricity generation.

e Advocacy for opening up the electricity market to international bidders.

e Adoption of the renewable energy feed-in tariff (REFIT) policy.

According to the National Development Plan (NDP 10), the use of renewable energy at present is minimal in
Botswana but the Government aims to increase the share of renewable energy usage to 25% by 2030.

11 University of Southern Denmark (2008), Biogas Handbook.
112 October 2014.
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Source Fraction of Generation Emission Factor (kg CO,/kWh) Weighted emission factor
Diesel/Coal 0.75 0.82 0.615
Renewables 0.25 0 0
Botswana Emission Factor 2030 (kgCO,/kWh) 0.615

According to UNFCCC Guidelines, emission factors for off-grid diesel generation range from 0.82 kg CO,/kWh to
2.4 kg CO,/kWh, depending on the size of the diesel generator and operating conditions.?*® In order to maintain
conservativeness in the GHG emission reduction calculations, the lower emission factor (0.82 kg CO,/kWh) has
been used in the calculation of the weighted emission factor.

If it is assumed that Botswana progresses linearly from the present to its future emission factor, then the
average emission factor over the project period (up to 2020) is 0.615 kg CO,/kWh.

Step 2:

For the 1,000 small-scale biogas digesters: using a 15-year lifespan for biogas and a capacity factor of 360 days
a year!®, the direct output of the small-scale biogas digesters is equivalent to 63,202 MWh/year (948,030
MWh over 15 years/1,000 digesters). For the medium-scale biogas digesters: using a 20-year lifespan for biogas
technology in accordance with GEF guidelines, and a capacity factor of 360 days a year''®, the 3 MW installed
as a direct result of the project will produce 25,920 MWh/year (i.e. 518,400 MWh over 20 years).

Estimated Electricity Production equivalent (Small-Scale Biogas only)
[m*/ day] Number of Electricity
Category - .
min | max | Ave digesters [m3/year] kWh/m3 total annual MWh Share
46|56 | 51 600 1,101,600 6 6,610 10%
23 | 28 | 255 200 1,836,000 6 11,016 17%
small - =570 [ 825 150 4,455,000 6 26,730 42%
1591190 | 174.5 50 3,141,000 6 18,846 30%
Total 1,000 10,533,600 63,202
Average MWh/year/digester 63.2
Step 3:

Multiplying the average grid emission factor (0.615 kgCO,/kWh) by the calculated energy generated from
biogas power as a result of the project, the avoided greenhouse gas emissions are 901,836 tCO-e.

Avoided Direct Emissions
Type Power equivalent Emission Factor Avoided Emissions
Unit | period Value Unit Value tCO,e
15
Small-Scale MWh | year 948,000 | tCOe/MWh 0.615 583,020
20
Medium-Scale MWh | year 518,400 tCO,e/MWh 0.615 318,816

113 UNFCCC, Appendix B of the simplified modalities and procedures for small scale (up to 15 MW) CDM project activities.
114 A small-scale digester should operate year-round and only a limited number of days are needed for repairs and cleaning per year.

115 On average, 5 days a year are required for maintenance of the plant.
I —
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Total 1,466,400 | ‘ 901,836

Conservativeness of the approach:
The approach above is conservative as:

- The actual baseline for small-scale biogas digesters that will be used by small-scale agro-businesses and
schools, which will principally be coal for cooking and space heating, is likely to be considerably ‘dirtier’
(i.e. more GHG-intensive) than the grid emission factor used here. Data for calculating an accurate baseline
will be collected during the process of installing the small-scale digesters: all households and businesses
installing such digesters will be required to complete a form detailing their current sources and uses of
energy.

- The approach assumes that all medium-scale biogas plants displace grid electricity, which has a lower
emission factor than coal or diesel.

- The calculation estimates only the emission reductions associated with fuel displacement and does not
take into account avoided baseline atmospheric methane emissions arising from anaerobic disposal of
agro-waste. This baseline will vary considerably on a digester-by-digester basis: some digesters will
displace an anaerobic disposal baseline, others an aerobic baseline. As with the baseline fuel data,
estimates of the methane venting baseline will be made during the process of installing the digesters.

Indirect GHG Emissions Reductions

Top-down analysis:

The targeted potential for renewable energy in Botswana is 25% of generation capacity by 2030, generating
some 1.97 TWh/year.''® Using the calculated average grid emission factor of 0.615 kgCO,/kWh and taking into
account planned dynamic developments in the power generation system, the emissions reductions can be
estimated in the ten-year post-project period as per the GEF methodology,*'” assuming:

- 7.5% of the 25% renewable electricity generation capacity target is provided by biogas/bio-methane.

- 40% of this biogas/bio-methane is attributable to the GEF-financed project (i.e. a Level 2 causality factor:
“The GEF contribution is modest and substantial indirect emission reductions can be attributed to the
baseline”).

- Augmenting the 7.5% of biogas/bio-methane electricity generation is an accompanying 41.4 Mm?3/year
(equivalent to 248,400 MWh/year) of small-scale biogas digesters/bio-methane thermal generation
(displacing, as a highly conservative assumption, a baseline with an equivalent emission factor to that of
the electricity grid) — see table below:

size cum/da
Category L /day] No. Cons

min | max Ave [cum/year]
4 10 5 6.000 11.016.000
50 26 500 4.590.000

Small Scale
75 150 83 450 13.365.000
175 300 175 200 12.564.000
Total 7.150 41.535.000
Average cum biogas/digester 5809

118 http://www.reegle.info/policy-and-regulatory-overviews/bw (demand 902 MW by 2020, of which 25% is from renewables).
117 GEF (2008), Manual for Calculating GHG Benefits of Projects: Energy Efficiency and Renewable Energy Projects.
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then the top-down indirect emission reductions over the 10-year post-project influence period are estimated
as:

- 363,465 tCO; associated with clean electricity generation
- 611,064 tCO; associated with clean thermal energy generation
For a total of 974,529 tCO,.

Bottom up analysis:
The GEF guidelines provide a formula for bottom-up emissions assessment as:

CO; indirect Bu = CO2 direct * RF

where RF is the Replication Factor. The GEF guidelines estimate a default RF of 2 for biogas projects. For the
project at hand, a default replication factor of 2 is estimated — noting, however:

- The GEF guidelines for renewable energy are based on 2008 figures, when biogas technology was far less
competitive with alternatives. Today, biogas technology is developing rapidly, with increasing uptake in
Africa.

- Power shortages in Botswana provide an additional incentive to seek alternative power sources.

A Replication Factor of 2 is used but is, for these reasons, considered conservative. With a replication factor of
2, the bottom-up indirect emissions are 1,803,672 tCO, over the 10-year post-project period.

Step 4:

Researc on the leakage of bio-methane highlights the following issues: the IPCC (2006) estimates that 5-
15% of the potential methane production can be emitted as ‘leakage’. The CDM (2012) then further
estimates ‘leakage’ from the digestate after it has been removed from the digester and distinguishes between
liquid and solid digestate. Liebetrau (2011) measures leakage from 10 anaerobic digesters in Germany; he finds
CH,4 leakage from the digesters themselves, 0.4-2.4% CH, leakage during gas utilisation, and 0.2-11% of the
total CH, produced during storage of the digestate.

h118

A further consideration is the project baseline. Given that the baseline for most (but potentially not all) of the
agro-waste that will be used as feedstock in the biodigesters would be anaerobic decomposition (i.e. with
associated production of methane), leakage from the biodigesters would not necessarily add to atmospheric
methane emissions (since such emissions would anyway occur, even in the absence of the digesters).

At this stage, it is difficult to precisely estimate methane emissions due to leakage over and beyond baseline
CH,4 emissions. Instead, a simple but defensible approach of discounting the calculated emission reduction
benefits of the project by 12% has been adopted. During project implementation, precise measurements will
be made of (a) baseline emissions and (b) project leakage emissions, and accurate GHG emission reductions
will be calculated.

118 http://johnpaulprofessional.com/2015/09/24/methane-emission-leakage-from-co-digestion-on-dairy-farms/
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Net Emission Reductions with Leakage Discount (tCO-¢)

Emission Average Net Emission Cost
Category Reductions Leakage Reductions (GEF US$/
tCOzE)
Direct 901,836 12% 793,616 3.32
Direct post- i i ) -
project
Indirect 1,803,672 12% 1,587,231 166
bottom-up
'”dgeCt top- 974,529 129% 857,586 3.07
own
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