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Executive Summary

This report is for a Terminal Evaluation (TE) of the UNDP/GEF project that sought to increase access
to clean and affordable decentralized energy services in selected vulnerable areas of Malawi through
establishing of green mini grids (GMG). The summary of the project information is presented in
Table 1.

Table 1: Project Information Table

Increasing access to clean and affordable decentralized energy services in selected
vulnerable areas of Malawi

GEF Project ID: at  endorsement | at completion
PIMS#5270 (Million USS) (Million USS)
|UDI\-IDP Project 00094026 GEF financing: $1,725,000 $1,725,000
Country: Malawi IA/EA own:
Region: Africa Government: $1,290,000 in kind i;ﬁ%,OOO in
Focal Area: . Other: UNDP
Climate Change UNDP $ 1,875,000 $ 3,368,426
FA Objectives, | CCM-3
(OP/SP): Promote
mvestment I | rotal co-financing: | $$22,785,000 $22,785,000
renewable
energy
technologies
Executing UNDP/Ministry
Agency: of Natural $ 36,088,426
Resources, Total Project Cost: | $ 36,290,000
Energy and
Mining
Other Partners | MEGA, ProDoc Signature (date project began): 26 May 2015
involved: Practical Actlon, (Operational) Proposed: Actual:
Community . Closing Date: June 2019 31 December
Energy Malawi 2019

The project was designed with three components vis-a-vis (i) expansion of the Mulanje Electricity
Generation Agency (MEGA) Micro Hydro Power Plant (MHPP) and mini-grid scheme; (ii) Replication
of MEGA model via piloting of new mini-grid schemes in other areas of Malawi; and (iii) Institutional
strengthening and capacity building for the promotion of decentralized mini-grid applications across
the country. These components were planned to be completed within 4 years (August 2015 —
December 2019) and upon completion the following outcomes were envisaged;



e Enhanced access to electricity in rural areas through the increased installed capacity of
GMGs;

e Strengthened enabling environment for building, owning and operating GMGs in Malawi,
e Improved social-economic status of the villages within the reach of GMGs, and

e Reduced greenhouse gas emissions.
Purpose and Methodology of the Terminal Evaluation

The purpose of the TE was to assess the achievement of project results, and draw lessons that can
both improve the sustainability of benefits from the project, and aid in the overall enhancement of
UNDP programming. The evaluation process followed both quantitative and qualitative research
methods and the evaluation question matrix was developed as a guide to data generation, analysis
and synthesis. The project was evaluated with regard to its design/formulation, implementation, and
the results with a particular focus on relevance, effectiveness and efficiency, sustainability, and
impact. The primary data was collected through face-to-face interviews with the key stakeholders
and through field observations whereas the secondary data was obtained from document reviews.
The collected data was cross-analysed and triangulated by means of cross-checking data through
various collection tools, which were used in such a way as to provide a firm basis for its findings and
the lessons learned. Contextual information was added to the team’s findings and the quantitative
data to make it easier to interpret and analyse them and formulate appropriate conclusions.

Findings
The key findings in relation to project design, implementation and results are outlined below.
Findings on project design/formulation

e Inrelation to project logic and indicators, the project was well designed; however, in some
instances the baseline data was considered somewhat thin. Clear baselines enable improved
measurement of impacts.

e The risk assessment was quite broad but overlooked a few additional risks that remain
relevant going forward.

e The project formulation did draw to some extent on lessons learned from other relevant
projects with the region, but these processes might have been somewhat more extensive
and detailed.

e The composition of Project Board and Project Steering Committee was inclusive, ensuring
some level of involvement of NGOs and the private sector, although their representation
might have been enhanced.

e From a financing perspective, the replication approach was limited to donor financing
without mid to long-term focus on strategies for unlocking the interest of private investment
in GMG.

e The project design focused more on household connections as opposed to commercial
communities which can diversify revenue streams for mini grids and simultaneously
promote Small, Medium and Micro Enterprises (SMME) opportunities.



Findings on project implementation

The management team displayed sufficient adaptive management but fell short in managing
the delays and underperformance demonstrated by Practical Action.

The project was fairly well publicised and networked in the country but may benefit from
closer strategic engagements with other regional mini-grid centred programmes.

Overall, the disbursement of GEF funds has been satisfactory. However, an over expenditure
of 45% in the project management is found to be high. At the time of evaluation, UNDP has
expended 87.6% of its committed TRAC funds of US$1,845,000 whereas co-funding from
partner agencies amounted to US$679,519 out of which USS 515,195 is not used by practical
action.

The M&E programme has delivered critical information of the meta results but the more
subtle issues such as household energy savings may have been somewhat discounted by the
M&E framework.

Feedback from project stakeholders has been on the whole very positive with regard to the
programme’s management and implementation

The evaluators rating for the implementation and execution of the IACADES programme is
satisfactory.

Findings on project results

The project results in terms of the rating of project’s performance in relation to relevance,

effectiveness, efficiency, sustainability, and impact are summarised in Table 2.

Table 2: Project results rating summary

Rating Project Performance ‘

Criteria

Rating | Comments

Outcomes: Highly Satisfactory (HS), Satisfactory (S) Moderately Satisfactory (MS), Moderately
Unsatisfactory (MU), Unsatisfactory (U), Highly Unsatisfactory (HU)

Overall Quality of Project High rate of achievement of all five outcomes with small
Outcomes S percentage of targets not met.

The project aligns to local and national environmental
Relevance: relevant (R) or not priorities and policies and to global environmental benefits to
relevant (NR) R which the GEF is dedicated

Effectiveness S requisite enabling framework

The project resulted in an operational mini-grid, in addition
to important and strategic advances in developing the

Despite PA’s undelivered installation, the project activities
are completed to the extent that some project funds are

Efficiency S being used to fund activities outside the approved ProDoc.
Sustainability: Likely (L); Moderately Likely (ML); Moderately Unlikely (MU); Unlikely (U).
Overall likelihood of risks to Some of the risks are not yet addressed and pose a threat to
Sustainability: ML sustainability

The business models are likely to generate resource to
Financial resources L maintain and sustain GMG

The observed enhanced socio-economic status to connected
Socio-economic L customers likely to be sustained
Institutional framework and Interest of MERA and Malawi Gov. on GMG likely to sustain
governance L institutional framework and governance

Environmental L for GMG likely to sustain the environment.

The use of green and renewable energies as primary energy

Xi



Impact: Significant (S), Minimal (M), Negligible (N)

Environmental Status

Improvement Too early to measure

Environmental Stress Reduction Too early to measure

Overall Project Results S The objectives are mostly attained.
Conclusions

The conclusions drawn from the current terminal evaluation are structured based on a basic yet
reliable framework of ‘strengths, weaknesses, and outcomes’.

Strengths

Overall the project was a success as key objectives have been achieved across the three
project components and the future prospects of the green mini grid development in Malawi
are far more credible now than they were at the start of the project.

The key project strengths lie in the pragmatic design, commendable project management,
strengthened MEGA template; and the established green-fields min-grid.

Weaknesses

The project lacked comprehensive market intelligence and hence vyielded reduced
generation of renewable electricity.

The management team was slow in managing PA’s progress, a situation which has negatively
affected number of GMGs which the project intended to install.

There was inadequate investment in baseline data and the ability to measure impacts over
time. Besides, there were a number of assumptions made in the Project Document which
needed to be tested within the implementation framework.

The training was not exclusively targeting individuals who are active in energy space, a
situation that has resulted to providing training to persons that may not apply the
knowledge.

There is some level of ambivalence detected in the absolute commitment of the GoM to the
role of mini-grids going forward.

Outcomes

On the whole, the programme outcomes were positive. With the exception of the
weaknesses already noted, the programme has significantly strengthened and advanced the
position of GMGs in Malawi. Critical foundational legacies include a stronger MEGA, an
operational Greenfields solar PV mini-grid, close to 1,000 additional customers connected to
RE based electricity, an increasingly supportive policy and regulatory framework, enhanced
technical expertise and awareness within the public sector as well as an improved
information access platform.
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Lessons Learnt

The following are the key lessons learnt through the evaluation process;

Technologies mature over time and expectations and requirements need to develop with
them

Off-grid generally and mini-grids specifically require active and constant championing to
reduce uncertainty and facilitate progress and investment

An Electrification Masterplan is strategically important but even more so if it is consistently
and predictably applied.

More detailed M&E frameworks need to be developed to deepen understanding of the
socio-economics of electricity adoption, consumption and changing patterns over time.
There is considerable interest in the GMG sector in Malawi. This is reassuring going forward.
Training needs to be more targeted and developed using a more ‘bottom-up’ approach
based on a need’s assessment at DC level.

Recommendations

Table 3 gives a summary of recommendations on programme design and enabling framework that
should be considered for future GMG programmes in Malawi.

Table 3: Recommendation summary Table

Programme design

1

The provision of training needs to target the right people while the training content/focus
should be determined at District Council level using a bottom up approach. The District
Councils should be supported by energy officers that will be instrumental in energy planning
for a district.

Adequate baseline measurements should be undertaken before project inception in order to
adequately measure impacts and underpin more effective planning. Generally more nuanced
socio-economic M&E framework is required.

The subsequent UNDP funded GMG projects/programmes should include the UNCDF as the
‘responsible party’ (through a UN to UN Agency Agreement) for disbursement of funds to
the private sector in order to promote private sector participation in GMG.

The agreements signed between future programmes and associated project developers
should adopt a more outcome based technical assistance agreement that is linked to
measurable progress in project implementation

Future programme designs need to balance the need to distribute resources evenly or
equitably (Infrastructure sprinkling) with the need to understand and replicate impacts
(more concentrated investments).

Productive use of electricity within the overall min-grid plans needs to be promoted with
more concerted effort.

There are a number of ownership options, as opposed to a single option, which should be
explored further in subsequent GMG programmes

Enabling framework

8

While programme related grant finance from GEF and other donors is critical at this stage,
accessing commercial finance will have to be increasingly formalised over time, with each
subsequent GMG initiative increasingly institutionalising financial access as the technology

xiii



and market for GMGs matures.

9 | There is a need to develop a realistic electrification masterplan and consistently apply the
plan in order to stabilize and de-risk the mini-grid sector.

10 | There is a need to advance the currently untested mini-grid framework through subsequent
GMG implementation and additional engagement with issues such as GMG selling electricity
to the grid through PPAs, GMGs assuming the role of local distributor, etc.

11 | Communities need to be well informed about the options, intensions and implications of the

range of energy services. Consistent and constant messaging around the need for grid and
off-grid is important to reduce potential tensions around perceptions of superior/inferior
service options.
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1 Introduction

1.1 Purpose of the evaluation

According to Terms of Reference (ToR) attached in Annex A, the purpose of the Terminal Evaluation
(TE) of IACADES project was to assess the achievement of project results, and draw lessons that can
both improve the sustainability of benefits from the project and aid in the overall enhancement of
UNDP programming. While the TE is the final assessment of the IACADES project and in that sense
cannot significantly influence its immediate outcomes, the TE does nevertheless have a broader
responsibility to share insights and provide guidance to current and future green mini grid (GMG)
programmes elsewhere in the country and on the continent. In addition, the TE insights and
observations can provide guidance and support to Malawian stakeholders both public and private
who have committed to taking the GMG sector forward.

1.2 Scope & Methodology

The scope of the TE was broad and inclusive, looking at all the project components and associated
activities and outcomes, over-arching issues such as project management and stakeholder buy-in as
well as ‘meta’ issues examining the programme’s overall relevance, effectiveness, efficiency,
sustainability and impact. To achieve the objectives of the TE, the evaluation process followed a
methodology with six (6) main phases as outlined below.

Phase 1: Preliminary documentation review

The evaluation team carried out a preliminary documentation review which helped to identify the
evaluation questions and indicators that guided the evaluation process. An evaluation matrix
presenting these various items is provided in Annex B. This evaluation matrix was central to the
structuring and implementation phases of this evaluation.

Phase 2: Inception report

Once the documentation review was completed, an inception report was produced and presented at
an inception meeting and validated. This inception report included a proposed methodology, field
mission timetable as well as an updated work plan for the remainder of the evaluation process.

Phase 3: Field mission

After the inception report was approved, the evaluators followed the itinerary provide in Annex C to
conducted interviews with key stakeholders in Lilongwe, Mchinji, Blantyre, and Mulanje as well as
visiting mini grids in Mchinji and Mulanje. The list of persons interviewed alongside their institutions
is provide in Annex D while Annex E contains the summary of field trips.



Phase 4: Documentation review and detailed analysis

Based on documents made available to the evaluators before the field mission and the data
gathered during the interviews, the evaluation team conducted an in-depth documentation review,
following evaluation indicators, in order to answer the evaluation questions (a full list of the
documents reviewed is provided in Annex F). The evaluators then cross-referenced and triangulated
the quantitative and qualitative data gathered on the basis of the results of the interviews, the
observation and the documentation review. The triangulation was done by cross-checking data
through various collection tools, which were used in such a way as to provide a firm basis for its
findings and the lessons learned. Contextual information was added to the team’s findings and the
quantitative data to make it easier to interpret and analyse them and formulate appropriate
conclusions.

Phase 5: Draft report

The evaluators developed a draft report, which was submitted on 8 November 2019 to UNDP
Malawi for circulation to relevant stakeholders for a review before being validated during a
validation workshop held on 15 November 2019.

Phase 6: Final report

Comments received from UNDP and key stakeholders on the draft report were taken into account in
the development of the final report.

1.3 Structure of the evaluation report

The evaluators made an effort to keep this report brief, to the point and easy to understand. It is
made up of four substantive parts guided by the structure and scope in the Guidance for Conducting
Terminal Evaluations of UNDP-Supported, GEF-Financed Projects! and is according to the standards
established by UNEG?2.

Following the executive summary, the first section of the report provides the introduction and the
background to the assignment. It starts with the purpose of the evaluation, exactly what was
evaluated and the methods used. This is followed by Project description and development context
that covers information on project timeline, problems the project sought to address, objectives,
baseline indicators, main stakeholders and the expected results.

The next section is the main substantive component of this report and comprises four inter-related
sections. It presents the findings of the evaluation exercise in terms of the basic project design and
formulation, its implementation, administration and management, its achievements, results and
impacts, and the potential for sustainability of the products and services that it produced. The

L UNDP (2012), Guidance for Conducting Terminal Evaluations of UNDP-Supported, GEF-Financed Projects.
2 UNEG United Nations Evaluation Group (2005) Standards for Evaluation in the UN System



findings are based on factual evidence obtained by the evaluators through document reviews and
consultations with stakeholders and beneficiaries.

The final component of the report is the Conclusions, lessons learnt and recommendations section
which provides a summary of the ratings given and conclusions reached and lessons learnt from the
evaluation. This component includes the final sub-component comprising the recommendations
following the TE. A number of annexes provide supplementary information.

2 Project description and development context

2.1 Introduction

Given the low rates of electrification in rural Malawi, and indeed, the country as a whole, it comes as
no surprise that a project of this nature was designed and implemented in the country. As a recent
report3 noted, only 11% of Malawi’s 18 million people have access to electricity while this figure is
considerably lower for the country’s rural majority where an access figure of 3.9% is provided. The
Malawi government in partnership with UNDP and GEF, under the GEF Climate Change focal area,
are implementing the Increasing Access to Clean and Affordable Decentralised Energy Services in
Selected Vulnerable Areas of Malawi project (IACADES) in order to improve access to electricity in
rural areas.

There are essentially two established off-grid strategies for promoting access to electricity in rural
areas; more distributed access solutions centred at the household level including Solar Home
Systems (SHS), pico-solar, solar lanterns, etc. and more localised mini-grid solutions. The IACADES
project aims to establish mini-grids as a priority option in promoting rural electrification in Malawi.
The project design acknowledges both the need to demonstrate mini-grids, ‘learn by doing’ so to
speak, as well as laying the foundations for an active and sustainable mini-grid sector in a post-
IACADES Malawi. The latter objective requires the development of a solid foundation and enabling
framework, including supportive policies, regulations, access to finance, planning, amongst others
that will continue to encourage and support mini-grid investments and operations long after the
IACADES project has concluded.

The project design has three complementary components;

Component 1 - Expansion of the Mulanje Electricity Generation Agency (MEGA) Micro Hydro
Power Plant (MHPP) and mini-grid scheme: The Component supports the technical optimization of
the existing MEGA micro-hydro plant and the implementation of a second micro-hydro powered
mini-grid operated by MEGA at Namainja. The component will additionally provide institutional
support for the development of several other MEGA MHPPs bringing the installed capacity of their
power production up to 216 kWp by end of project (the existing or baseline capacity going into the
project was 56kWp). The Component is also designed to provide institutional and technical
assistance to MEGA to ensure that the organisation becomes increasingly self-sufficient. The key

3 Borgstein, E. et al. Malawi Sustainable Energy Investment Study: Summary for Decision Makers. Rocky
Mountain Institute, 2019.



objectives of the component is to optimize the performance of the existing MEGA mini-grid plant,
something of a mainstay in the under-developed Malawian mini-grid sector, co-finance and support
the installation and operation of an additional micro-hydro plant and ensure the MEGA operations
and business model become more commercially sustainable. Success in this regard will ensure
greater access to electricity for rural households in the expending reach of MEGA’s mini-grid and in
doing so, deliver additional benefits and financial savings to customer households.

Component 2 - Replication of MEGA model via piloting of new mini-grid schemes in other areas of
Malawi: This Component will initiate an open competitive-based mechanism (Request for Proposals
— RfP) to select and support the establishment of Public-Private-Partnership (PPP) service delivery
platforms for clean energy mini-grids with an emphasis on business models such as Build-Own-
Operate (BOO). It is envisaged that Green Mini-grids (GMG) with an installed capacity of at least 84
kWp will be supported. The objective of this component is to augment the activities in Component 1
by supporting green-field mini-grid developments based on the foundational experiences that MEGA
represents. Whereas Component 1’s MEGA focus is about establishing the blue-print, Component 2
is about expansion and diversification (in modest terms to be sure) through supporting the private
sector to replicate and expand on the lessons and experiences gained through MEGA’s operations.

Component 3 - Institutional strengthening and capacity building for promotion of decentralized
mini-grid applications across the country: Where Component 1 is designed to provide something of
a mini-grid ‘blueprint’ and component 2, the practical and managed replication, the task of
Component 3 is to support the future investment and growth of mini-grids across the country. The
Component includes training and capacity building at sub-national and national levels on GMGs and
establish a national information clearing house to facilitate mini-grid based rural electrification. The
Component also makes the policy and regulatory changes to mainstream GMGs into rural
electrification activities and will also synthesise and show-case the lessons from the GMG based
rural electrification experience in Malawi to develop a Toolkit for policy makers and project
developers.

Table 4: Summary of Component Outputs

Component Objectives Outputs

1| Expansion  of the | Increase the MEGA’s | ¢ Commissioning of the Micro-hydro
Mulanje Electricity | generation  capacity powered Mini-grid

Generation Agency | from the baseline to
(MEGA) Micro Hydro | 216 kWp through | ® Operation and energy generation from
Power Plant partial financial and the MHPP mini-grid

institutional supports e Institutional support to MEGA

e Strategies to improve business model
viability

2| Replication of MEGA | Establish Public- | ¢  Commissioning of pilot green mini-grids

model via piloting of | Private-Partnership




promotion

grid

decentralised mini-

across the country:

Strengthening and | Clean Energy Mini-
Capacity Building for | grids at sub-national

of | and national levels

applications

new Mini-grid | (PPP) Service delivery | ¢ Operation and Energy Generation from

schemes in  other | platforms for clean the mini-grids

areas of Malawi energy mini-grids with
an emphasis on|® Institutional Support to  Mini-grid
business models such operators
as Build-Own-Operate | | Independent Review Mechanism
(BOO).

3| Institutional Build capacity on | e Information Clearing House for Mini-

grids
e Training and Capacity Building

e Mainstreaming Mini-grids into Policy
and Regulation

e (Case Study and Toolkit Development
and Knowledge Management

2.2 Project

start and duration

Table 5: Key project milestones

Key project milestones

Validation workshop July 2014
Project start August 2015
Annual Workplan approved | September 2015
Mid-term Review May 2018
Project close December 2019
Terminal Evaluation November 2019

2.3 Problems that the project sought to address

As indicated, Malawi has a particularly low level of electricity access. Only 11% of the country’s 18
million people have access to this critical development service. While the Department of Energy
Affairs (DEA) principally through the Malawi Rural Electrification Programme (MAREP) and the state
electricity utility company ‘Electricity Supply Corporation of Malawi’ (ESCOM) are working to expand



the national grid with the support of strategic partners and donors (for instance, The World Bank?),
addressing the electrification deficit will take considerable resources and will require a multi-
pronged approach. Such an approach will necessarily include both grid and off-grid initiatives.

The focus of the IACADES programme is on developing and supporting a sustainable renewable
energy mini-grid sector in the country. The key challenge in Malawi is that current efforts, mostly
grid-centred with some nascent activities around distributing SHSs and pico-solar products, will not
achieve the country’s objectives of 30% electrification by 2030. Clean energy mini-grids can provide
additional impetus and opportunity to support current efforts to achieve electrification targets with
additional benefits of Greenhouse Gas (GHG) emissions reduction as this clean energy source
displaces the use of kerosene and diesel. However, to achieve this is not without its challenges.

The IACADES programme identified a number of Key barriers to promoting sustainable green mini-
grids in Malawi;

e Policy and regulation; the issue here is the extent to which current policies and regulations
promote or inhibit the future prospects of mini-grids in Malawi. The key issues in this regard
include: exclusion of mini-grids from accessing funds from the Rural Electrification Fund
(REF)>, the potentially onerous licencing requirements for these generally smaller or ‘micro’
power plants, limited and/or untested role of the private sector in mini-grid infrastructure
service delivery, amongst others.

e [nstitutional capacity and information; the programme design indicated a critical lack of
capacity at district and village level. The various formations of local government and village
organisations lack a proficient understanding of mini-grids and their potential role in rural
electrification. Without such capacity, the potential for ‘bottom-up’ planning is severely
constrained and the governments’ efforts to increasingly decentralize governance similarly
frustrated. While capacity constraints at the local level are arguably more pronounced, the
project also identified a need for capacity building and awareness at national level as well
(more specifically within the DEA and MERA). Capacity requirements at national level
referenced by the project include a more detailed understanding of mini-grid best-practice,
policy, regulation, technology, business models, ownership, etc. Importantly,

e Business and finance; programmes such as IACADAS succeed (or fail) on their ability to
create a commercial model that is capable of attracting finance and investments. Various
forms of finance are required at different stages of developing mini-grids from start-up or
‘seed’ finance at the earlier or pre-commercial phase to equity and debt finance as mini-
grids become increasingly commercial and sustainable. At the programme outset, such
finance was not really available. For instance, commercial banks charge high interest rates,
favour short-term loans and place high (risk mitigating) collateral requirements on finance,

4 The World Bank is supporting an initiative to connect more households within 1km of the existing electricity
grid through an ‘in-fills and densification programme’ with a target of 270,000 households over the next few
years. Personal communication with Paul Mukiibi, an energy specialist with the World Bank in Malawi.

5 The REF is supported by a rural electrification levy which all those licenced to sell electricity (Licensees) are
required to pay. The levy forms part of the electricity tariffs which consumers pay. The levy is collected by the
Malawi Energy Regulatory Authority (MERA) and distributed to the MAREP programme.



conditions which are collectively fairly unfavourable in terms of green mini-grids accessing
finance. Most importantly, this kind of investment, notably its scale, unfamiliar technology
and for the most part, untested markets, are not the kind of realities that will embolden
financial institutions to invest. The challenge for the programme is to reduce the risks and
unlock greater access to [increasingly] commercial finance. A key focus in this regard is to
identify and develop appropriate business models that reduce overheads, target varied
markets/customer bases, incorporate the necessary technical/professional expertise,
integrate available technology to promote efficiencies, etc.

A number of activities aimed at addressing these barriers has been integrated in various ways into
the programme design. It is the task of the Terminal Evaluation to determine to what extent this has
been achieved within the project implementation framework and to what extent these action will
facilitate the role of green mini-grids going forward in the post-programme environment.
Importantly, the problems and challenges the programme faced and which needed to be addressed
through relevant activities included the lack of traction and project experience within the country.
While the MEGA operation is something of a mini-grid flag bearer within Malawi the IACADES
programme needed to ensure that not only was the MEGA initiative made more commercially and
operationally robust, but that other similar mini-grid initiatives were supported in order to develop a
portfolio of mini-grid initiatives demonstrating different RE technologies, operators, scales and
markets. While financial access, institutional capacity and a host of other ‘enabling pillars” are critical
going forward, one cannot underestimate the value of mini-grids in the ground; learning by doing.
Success in this regard presents an important consideration in the overall evaluation.

2.4 Immediate and development objectives of the project

The immediate objective of the IACADES programme is to ‘increase access to energy in selected
remote, rural areas in Malawi by promoting innovative, community-based mini-grid applications in
cooperation with the private sector and civil society’.

Development objectives include the following;

e Enhancing energy access to clean and modern energy services in-line with the GoM'’s energy
access policies

e Contribute to climate change mitigation objectives and commitments of the GoM
e Build capacity on mini-grid and rural electrification at sub-national and national levels

e Ensuring energy policy and regulatory frameworks support mini-grid developments going
forward

e Support energy expenditure savings at the household and institutional level through access
to more cost effective energy services

e Generate greater quantities of renewable energy through supporting green mini-grids



2.5 Baseline Indicators and expected results

Given the undeveloped nature of the mini-grid sector in Malawi, the baseline profiles going into the
programme were small to negligible. A summary of the programme baseline appears in column
three (3) in Table 6.

A summary of the expected results is included in column four (4) of the same table. It is important
that the evaluation is cognisant of the less quantitative but equally significant objectives of the
IACADES. This is centred on the future viability of mini-grids. To be sure, the achievement of the
more quantitative results will strengthening the mini-grid sector going forward but other less
quantifiable requirements in this regard must be factored in. This would include issues such as
shifting [positively] attitudes towards the mini-grid sector within national/district governments,
improving access to finance, more stable and predictable planning in the energy sector, greater
private sector participation within the sector, greater support for commercial mini-grid models,
amongst others.

Table 6: Summary baseline indicators and expected results

Indicator Baseline Expected results
Accumulative installed capacity 56kWp 168 kWp (from mini-grids directly supported by project INV i.e. Lujeri). 216 kWp|
; (all new MEGA MHPPs supported by the project plus the baseline
g Cumulative renewable electricity generation 220,752 kWh/Year 851,472 kWh/Year
g- (kWh/year)
S Household energy expenditure savings $65,969 $296,560/Year by 2018
among customer base (US$)
Cumulative installed renewable energy mini- 0 84 kWp greenfield minigrid(s)established
grid capacity (kWp)
; Cumulative renewable electricity generation 0 294,336 kWh/Year
g |kwh
g- No. of new minigrid operators replicating 0 2 MGs established using BOO model
3 MEGA model
Household energy expenditure savings 0 $55,711/Year
among customer base (USS)
Number of districts where sub-national 0 28 districts covered by clean energy mini-grid training programmes.
training and capacity building programmes on
clean energy minigrids conducted
Number of people trained on planning and 0 At least 300
implementing clean energy minigrids.
% share of women recipients of the capacity 0 at least 30%
building
No. of area-based Area based electrification plans |5 area-based electrification
) electrification plans do not consider electrification plans that include clean energy mini-grids, prepared and adopted
E that include minigrids developed and through mini-grids
§_ adopted
g Number of websites in Malawi which Websites don't provide much Information Clearing house on clean energy mini-grids with a GIS interface
© stakeholders could use to plan and info available to all stakeholders.
implement clean energy minigrids.
Number of case studies and toolkits on no real relevant toolkits of case |mini-grids toolkit with case studies published and presented in a national
Malawi on clean energy mini-grids studies in Malawi workshop and available to all stakeholders.
Extent to which policies/regs integrate GMGs |Policies/Regs do not consider Recommendations put forth to government for the Rural Electrification Act,
GMGs 2004 and Energy Regulation Act 2004 to be amended to include clauses
promoting clean energy minigrids
Number of local (gov. supported) financing  |REF not presently funding mini- |REF able to finance GMGs - through policy and Reg changes
mechanisms for clean-energy minigrids |_grids
2.6 Key stakeholders

e Department of Environmental Affairs: DEA was established in 1992 and is responsible for energy
sector policy making; renewable energy and rural electrification. DEA sets targets for rural
electrification and renewable energy and facilitates the achievement of targets through
appropriate policy and incentives. The DEA also coordinates the Malawi Rural Electrification
Programme (MAREP) rural electrification and

and also guides the renewable energy




development plans of ESCOM, leveraging the 99% ownership of the company by the
government.

e Local Government bodies at the sub-national level are also responsible for electrification of the
local areas and villages in coordination with MAREP and DEA. In each of the districts, the District
Executive Committee (DEC) headed by the District Commissioner (DC) are supposed to
coordinate the electrification activities but in practice have a limited role. Below the district
level, the Area Development Committee (ADC) headed by the traditional authority coordinates
rural electrification and at village level the Village Development Committee (VDC) headed by the
Group Village Headman (GVH) coordinates local village electrification.

e MERA is responsible for implementing the electricity regulatory framework and approves
licences for generation, transmission and distribution of electricity. MERA also approves the
electricity tariffs across the country based on tariff proposals by ESCOM. MERA also develops
regulations to encourage private sector participation in the electricity sector and to facilitate
deployment of renewable electricity

e ESCOM is Malawi’s national electricity company which until fairly recently was a vertically
integrated electricity utility company. Recent sector reforms has seen an unbundling of the
sector with ESCOM now entrusted with a more limited mandate focusing on procurement,
transmission and distribution of electricity®. Electricity generation is now the mandate of
Electricity Generation Company Limited (EGENCO).

e [EGENCO; is a company established with the mandate of generating electricity in Malawi. As a
result of the unbundling of ESCOM, EGENCO was mandated with the responsibility of generating
electricity while ESCOM’s mandate was limited to procurement, transmission and distribution.
The generation fleet includes a number of hydro-electric power stations as well as diesel
powered peaking plants.

e International development agencies, donors and local NGOs; there are a number of key agencies
involved in the energy sector including UNDP, World Bank, Japanese International Cooperation
Agency (JICA), Deutsche Gesellschaft flir Internationale Zusammenarbeit (GlZ), Kreditanstalt fur
Wiederaufbau (KfW), European Union Delegation (EUD), United Kingdom Department for
International Development (DFID), United States Agency for International Development (USAID),
the Government of Scotland as well as a number of NGO’s including Practical Action (PA), United
Purpose (UP), amongst others. While many of these organisations are involved in grid related
activities there are a number, including the Government of Scotland, USAID, GIZ, PA and UP that
are getting increasingly involved in off-grid activities such as SHSs, Improved Cookstoves (ICS)
and, to a somewhat limited extent, mini-grids as well (Government of Scotland, GIZ and PA). The
Mulanje Mountain Conservation Trust (MMCT) has established an electricity company (MEGA)
and is a key local NGO active in environment and energy activities.

e Education and Research Institutions have also played a role in training and capacity building for
clean energy and rural electrification and testing and quality control, as well as for research,

5 http://www.escom.mw/about.php
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advisory and consulting services to clean energy and electrification initiatives. Mzuzu University
offers bachelor’s degree programmes in renewable energy and the Malawi Polytechnic offers
bachelor’s degree in energy engineering and manages the Government of Scotland’s Malawi
Renewable Energy Acceleration Programme (M-REAP). The Malawi Industrial Research and
Technology Development Centre (MIRTDC) has technology development and assessment
capabilities in solar and hydro energy technologies.

e Private sector and industry associations have been incubated by a previous UNDP/GEF project on
Barrier Removal to Renewable Energy in Malawi (BARREM) and several international initiatives
around supporting improved cook stoves. The Renewable Energy Industry Association of Malawi
(REIAMA) was originally established and supported by the UNDP/GEF BARREM project but has
now morphed into CONREMA

e Banking and Financial institutions have not yet played any significant role in financing rural
electrification through project financing, enterprise financing or end user financing. A Credit
Guarantee Fund (CGF) was established by BARREM through National Bank (NB) managed by
Malawi Environmental Endowment Trust (MEET) to serve as a risk management mechanisms for
financing Solar Home System (SHS) lenders but is no longer operating.

3 Findings
3.1 Project Design / Formulation

3.1.1 Analysis of LFA/Results Framework (Project logic /strategy; Indicators)

The IACADES programme has a useful dual-focused design, integrating the practicalities of
establishing mini-grids in Malawi with an accompanying focus on creating the necessary enabling
framework to support and encourage existing and future mini-grids. This structure captures
important backward and forward linkages in the process of establishing an active and sustainable
mini-grid sector. Much is revealed through the process of establishing mini-grids from procurement
right through to commissioning and operating systems. These valuable lessons learned through
establishing mini-grids, the ‘learning by doing’, are able inform and guide the establishment of an
effective enabling framework. In turn, an effective enabling framework will support existing and
future mini-grids. The programme’s components and associated activities and objectives are
reassuring in this regard.

It is not the task of the evaluation to address the question of whether or not the focus on green
mini-grids in Malawi is a practical and strategic choice as the argument for and the ratification of this
position is contained in the Project Document. If there is a strategic question of this nature that
should be asked, it has more to do with the specific approach and the associated assumptions
supporting such approach as opposed to the validity of the question itself. There are a number of
affirming studies on the potential role of green mini-grids in enhancing access to modern energy
services in developing countries’. The evaluation is tasked with determining whether the approach

7 See, for instance, I|EA. 2014. World Energy Outlook 2014. Electricity Database.
http://www.worldenergyoutlook.org/resources/energydevelopment/energyaccessdatabase/. World
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implemented within the IACADES programme is aligned with the socio-economic and political
realities that characterise Malawi and, related, the likelihood of the programme succeeding.

This is a recurring theme within the evaluation and will be continuously addressed at the relevant
stages of the review. Suffice it to say here, the Malawian off-grid sector in general and the mini-grid
sector specifically are relatively under-developed. For instance, Kenya has at least four known
private sector companies operating over 21 mini-grids®, while Tanzania has already developed a
‘third generation’ Small Power Producer Framework® and boasts over 100 mini-grids. Rwanda is
enjoying the dividends of the SOGER programme which is supporting over 30 pico-hydro mini-grids
in the country®. These countries have a far more established mini-grid sectors when compared to
Malawi’s and this reality, a relatively immature and untested mini-grid sector, needs to inform the
nature of programme’s activities and interventions.

While collectively the programme components appear to address both the need to demonstrate
sustainable business models and mini-grid technologies as well as expanding mini-grid activities
through supportive frameworks, the sequencing of these activities is important. Component 1 was
intended to provide the lessons, the template so to speak, for future mini-grid investments falling
under Component 2. Component 1 represented the foundations while component 2 the expansion.
But for Component 2 to build on Component 1, the former needed to be implemented once the
lessons were learnt. This did not strictly appear to be the case with the Expression of Interest (EOI)
associated with Component 2 being published mid-2016, less than a year after the first Annual Work
Plan (AWP) was approved and at a time when supportive activities were still very much on-going at
MEGA (as part of Component 1’s activities). By the time the finalists were invited to submit full-
length proposals!! it was October 2016, and Component 1 was still being implemented®2. In all
fairness, as indicated by the Project Manager (PM), there simply was insufficient time to implement
the Components in a more optimal fashion. This is arguably more question of programme design as
opposed to implementation. While four years may appear sufficient, this will depend on the level of
preparedness on the ground. These kinds of considerations should inform the design of any follow-
on mini-grid programmes in Malawi.

Overall the results expectations appear achievable. There is a balance between working on existing
infrastructure (MEGA) to produce more efficient and sustainable outcomes and then to leverage off

Bank, 2014, From the Bottom Up: How Small Power Producers and Mini-Grids Can Deliver
Electrification and Renewable Energy in Africa. Bernard Tenenbaum, Chris Greacen, Tilak
Siyambalapitiya, and James Knuckles

8Powerhive, Talek, PowerGen, and RVE.Sol.
https://openknowledge.worldbank.org/bitstream/handle/10986/29022/ESM-
cKenyaMiniGridsCaseStudyConfEd-PUBLIC.pdf?sequence=1&isAllowed=y

% See, for instance, https://www.wri.org/news/2017/10/release-report-tanzania-mini-grid-sector-
doubles-bold-policy-approach. The framework supports investment in mini-grids through light
handed regulation such as multiple location mini-grids operating at a single location, additional
clarity on grid arrival/resolutions, tariff considerations, amongst others.

10 hitps://www.energydimpact.org/news/energy-4-impact-unveils-new-programme-scale-grid-energy-rwanda
11 practical Action and Community Energy Malawi,

12 personal communications with the Project Manager.
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these lessons and insights in the procurement of additional ‘greenfields’ mini-grid capacity. These
infrastructural investment activities are complemented by investments in softer issues with regard
to institutional strengthening and capacity building. While the evaluation will assess the degree to
which these results have been achieved, the task at this stage is to reflect on just how realistic these
targets or results are. General comments include;

Component 1;

e With a baseline of 56kWp, the target was an overall installed capacity of 168kWp, an increase in
capacity (or output) of 112kWp. Appears reasonable given MEGA’s existing operations,
commitment to the IACADES programme®® and 4 year project timeframe to achieve these
outcomes.

e Accumulative RE generation, target 851,472 kWh/year. At 70% operational efficiency a micro-
hydro plant with 168kWp capacity can produce over 1 million kWhs/year!, Therefore the target
was realistic going in (all things being equal).

e HH energy expenditure savings. The baseline savings were indicated as $65,96915 p.a. which
would increase to $296,560 p.a. Average annual savings per household were estimated to be
$65.61/year16. This suggest that there were already 1,000 customers ($65,969/565.61 = 1005)
receiving MEGA electricity and that this would increase to 4,500 customers by 2018. These
figures are unrealistic. MEGA’s customer base has only just reached the 1,000 mark. At the
launch of the IACADES programme the customer base was estimated to be around the 200 mark.

Component 2;

e Additional greenfields mini-grid installed capacity of 84kWp. Given that Community Energy
Malawi (CEM) were able to develop to the point of commissioning an 80kWp solar PV mini-
grid, an overall target of 84kWp seems realistic

e 2 additional mini-grid operators; again, since the programme was able to successful support
CEM there is no obvious reason that it could not do so for a second mini-grid operator

e Renewable energy produced; the target for the component was 294,336kWh/year. This
target depends on the technologies supported. For instance, if the technology was solar PV
then 84kWp would produce, at 100% efficiency, just over 150,000kWh/year. This is 50%
below the target. In a more likely scenario of 50% of the installed capacity (42kWp) being
solar PV and the remaining 50% micro-hydro then the potential output (100% efficiency)
would be closer to 450,000kWp/year which would exceed these expectations. At a more
likely 70% efficiency, the kWh output would be reduced to just over 300,000kWh/year
which is in line with the results expectations.

13 personal communication with MEGA’s General Manager

14 168kWp operating at 24hrs/day, 365 days/year will produce more than 1.4 million kWhs. At 70% operational
capacity this output is reduced to slightly over 1 million kWhs. At 60% the output falls to 883,008 kWh.

15 Figures gleaned from the Project Document

16 Project Document, p40.
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e Enhanced household energy savings; the target indicated an overall savings of $55,711/year.
If the savings factor was consistent with the MEGA customer assumptions®’ then this target
suggest that there will be 850 customers connected to the two green mini-grid systems
supported under component 2. Given that MEGA took many years to achieve a customer
base of over 1,000 (9 years) and that there would be considerable project time spent on
setting up the greenfields mini-grids with only limited operational time towards the close of
the project, the target of 850 customers by project close was not realistic.

Component 3;

e The less technical outputs when compared with the previous components suggest that, at
least on paper, these results were realistic going into the project. Within the appropriate
section, the evaluation will address the successes in this regard. As a preliminary
observation, it is interesting to note that the training and support offered at district level
was across the board as opposed to more in-depth and targeted. A more targeted or piloted
approach, limited to a select number of districts, may have generated greater insights into
the kind of training required which could then be re-packaged for the balance of the
districts. On the whole, the outputs and results associated with Component 3 were
achievable.

3.1.2 Assumptions and Risks

There were a number of risks identified in the Project Document. Ten in total.

Table 7: Risk assessment table

Risk Impact () & Probability | Evaluation comment
(P)18
Rainfall Lower predicted water- | Probability considered too low. Droughts are
flow common in Malawi?® and may become more
marked through the impact of climate change®.
=5, P=2 The programme’s predominant focus on hydro

mini-grids (MEGA and PA) does not address these
issues although the success with the CEM solar PV
mini-grid remains encouraging

Flash-flooding

I=5, P=2
Potential Was considered | The evaluation did not observe or detect any
government marginally likely unwarranted interference by government entities

17.$65.61 saved per household per year.

18 Measured on a scale of 1 — 6 with 6 the highest

19 See, for instance, https://www.theguardian.com/world/2017/dec/08/malawi-blackouts-drought-hydro-
ower

20 See, for instance, https://www.sciencedirect.com/science/article/pii/S0048969718344504
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influence over | |=5;P=3 or representatives. The RfP appears to be been

mini-grid site managed in a transparent fashion.

selection under

component 2.

Proposed policy | I=4;P=2 The evaluation noted that the relevant policies

and regulatory and regulations have been successfully amended

changes may be to provide a more supportive framework to mini-

delayed grids in Malawi

MERA  capacity | I=5;P=3 MERA has drafted a new mini-grid framework

constraints which has eased licencing and application
processes. Risk addressed

Insufficient I=5;P=3 Despite some technical issues associated with on-

interest in the RfP granting to the private sector, there were 13

under applications in response to the RfP published

Component 2. under component 2. Risk addressed.

Risk around | 1=3;P=2 Risk remains. The proposed model that would

pervious replicate the management and operational

government structure of MEGA has not emerged. CEM is

supported mini- unsure of the ownership model moving forward

grids particularly and PA’s mini-grid has not even reached final

with regard to design stage. There is still much to learn from CEM

community and the whole concept of ‘community ownership’

sensitization and

involvement

MEGA facing | 1=5;P=2 Risk somewhat diminished. MEGA greatest

operational challenge at this stage is two-fold; selling all its

challenges electricity??> and engaging with MAREP over the
arrival of the grid in certain areas of its operation.
Operational  challenges appear somewhat
secondary at this stage.

Planned clean [ 1=4;P=3 Risk possibly understated. There are no energy

mini-grids  may
suffer from lack
of capacity at
district level.

officers at District Level and, related, no real off-
grid planning capacity (and to some extent,
authority). Risk remains.

2 Interview with CEM staff

22 MEGA currently only operates BONDO 3 — a 100kWp plant — with its 2 x 60kWp plants not required due to

low demand.




Localised I=3;P=2 Environmental management plans (EMP) and
environmental Environmental Impact Assessments (EIAs) are
risks  associated implemented but some questions remain over the
with the level of detail associated?®

installation of

micro-hydro

Commitment I=5;P=2 Risk remain. While MEGA and CEM have been
from MEGA and successful in attracting and investing additional
selected BOO finance®* and PA was successful with an Energy
operators to Environment Partnership grant (EEP) none of
provide matching these entities are committing their own funds
finance which would represent an important step.

A number of other issues or potential risks which are not reflected in the Project Document but
which remain relevant going forward include the following;

e Commercial expectations of green mini-grids. It need to be acknowledged that green mini-
grids have not achieved the same commercial success as small-scale SHSs* and programme
expectations need to be governed by these realities. Technologies take time to mature and
do so at different rates. Programme expectations should be more squarely focused on the
enabling framework, pilot projects and initiatives (such as targeted training) with increased
research and public sector support as opposed to large scale mini-grid portfolio’s, private
sector investment and consumer ‘pull’. An example of how technologies develop and where
mini-grids in Malawi are positioned within this framework is indicated in Figure 1.

Government

Policy Interventions

Market Pull ﬂ

1 1 |

| | \ \ \ |

| | \ | | | /
\_7 g | R& | Demon -} Pre com 3 Supported | o | Consumea.

= | stration || mercial | commer- ;cial |

/" \ { | | [ cial [ ;' F——
%demia/ Product/ Techpdlagy Push | .‘ .‘

| | | | A J

Investments
| Investors

23 A representative from the Mchinji District Council informed the evaluation that the EMP and ElAs are
considered ‘light weight’ comprising for the most part a ‘community check list’.

2 The Government of Scotland being prominent in both cases.

2> See, for instance, https://www.bloomberg.com/press-releases/2019-06-04/solar-pioneer-azuri-
technologies-announces-26-million-equity-investment,  https://www.lightingglobal.org/2018-global-off-grid-
solar-market-trends-report/
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3.1.3

Figure 1: How technologies mature

Public sector support; on-going and unambiguous support for mini-grids is required from the
public sector including the Department of Energy Affairs, ESCOM, MERA amongst others.
While there are certainty positive signs including the government’s commitment to
supporting 50 green mini-grids by 2025%, a mini-grid framework has been drafted, etc. there
are other indications that the GoM is not completely convinced about the need for mini-
grids. Such a position is made clear by comments such as ‘Malawi is small so cannot have
rigid on/off-grid divide’?’, ‘are we supporting a social or business energy service model’, the
‘government does not like to subsidize the private sector’, amongst others. The ambiguity or
mixed messaging will not create the political certainty required to support green mini-grids
going forward.

The role of the private sector; the interest and involvement of the private sector has been
the key catalyst in growing the off-grid sector across Sub-Saharan Africa over the past
decade or so?®. Green mini-grid programmes in Malawi need to make sure they attract and
engage with the private sector from a long-term sustainability point of view. While
community ownership models are interesting in terms of broader empowerment and the
devolution of benefits, they are not without their challenges and where applied successfully,
are generally in partnership with rather than to the exclusion of the private sector?. The fact
that UNDP cannot on-grant to private sector organisations is somewhat exclusionary in this
regard®C. This challenge is addressed in more detail in subsequent sections of the evaluation.

Lessons from other relevant projects incorporated into project design

The Project Document does make reference to certain features of the mini-grid frameworks of other

countries (for instance, Tanzania’s licencing procedures3!) and underlines the importance of ‘best-

practice’ on a number of occasions. The Programme also supported a number of learning visits both

locally®? and regionally®. As suggested, the overall project design, which integrates both technical
demonstrations as well as supporting broader enabling conditions, is aligned with best-practice in
terms of growing the sector.

26 personal communication with the Director at DEA.

27 All these comments were made by senior government representatives during the course of the evaluation.
28 See, for instance, https://www.lightingglobal.org/wp-

content/uploads/2018/02/2018 Off Grid Solar_Market Trends Report Summary.pdf

2 For instance the community trusts associated with South Africa’s Independent Power Producer programme
generally own around 5% of the shares https://citizen.co.za/news/south-africa/2089839/renewable-energy-
benefits-are-many-and-is-here-to-stay-radebe/. The Rwandan model under the SOGER programme sees

communities owning between 20 — 45% of the mini-grid business shareholding
https://www.energy4impact.org/news/energy-4-impact-pioneers-innovative-model-mini-grid-development-

and-ownership-rwanda with the balance owned by the plant operators.

30 UNDP can only on-grant to civil society and non-governmental organizations, including academic or
educational institutions that are not state-owned or for-profit.
https://popp.undp.org/UNDP_POPP_DOCUMENT LIBRARY/Public/PPM Design Select%20Responsible%20Par

ty%20and%20Grantees.docx

31 project Document p49
32 Including a field trip to MEGA as well as other mini-grid operations in the north of the country.
3 Included a field visit to Tanzania.
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However, lessons from mini-grid initiatives within the region should have been more explicitly
integrated into the project design. For instance;

e Ownership models; Tanzania has over 90 isolated mini-grid with approximately 50% of these
being hydro powered with the balance a mix of biomass and solar PV3*. The programme
should have reviewed the various ownership models (including public, private, community
and faith-based ownership models) at work and integrated these expectations — working
closely with interested and successful project developers — into the programme.

e Regulatory frameworks; staying with Tanzania, they have just published the 3™ generation
mini-grid regulatory framework®. Being the regional leaders in terms of suitable regulations
and policies, these frameworks should provide the template for MERA’s mini-grid
framework.

e Access to finance; at this stage of the mini-grid market development, greater donor funding
will be required to finance the initial mini-grids. There are a number of references to ‘local
banks and financing institutions’ in the Project Document® which is very unlikely at this
stage?¥. Instead, this and future mini-grid programmes need to mature the technology which
will, as suggested, require grant and/or highly concessional finance. Seeking full commercial
financial solutions at this stage is premature. As indicated in Figure 1, finance in the early
stages of a technologies maturing will not come from private investors.

3.1.4  Planned stakeholder participation

There are a number of activities and instruments that draw on the broader energy stakeholder
sector. These include the Programme Steering Committee as well as the Technical Evaluation
Committee. Project Management members also participate in the ‘Donor Working Group on
Energy’®8.

Based on quite extensive consultations, it is clear that the IACADES programme is very familiar to
most organisation within the energy sector.

One observation is that the GoM is very heavily represented on the Steering Committee. For
instance, the February 2017 Progress Report includes mostly UNDP and DEA officials with only one
non-public sector representative in attendance®. Going forward, it is important to include more
representatives from NGOs and the private sector.

34 https://www.wri.org/publication/tanzania-mini-grids

35 https://www.wri.org/news/2017/10/release-report-tanzania-mini-grid-sector-doubles-bold-policy-approach
36 see, for instance, Project Document p15.

37 This position was confirmed during interviews with the Bankers Association of Malawi.

38 This working group includes organisations such as UNDP, WB, KfW, Embassy of Ireland, USAID, amongst
others.

39 A representative from Renewable Energy Industry Association of Malawi (REIAMA).
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3.1.5 Replication approach

A key question to be considered here is to what extent the IACADES programme, based on its
successful implementation, would be sufficient to ensure subsequent replication or multiplying of
green mini-grids in Malawi. While the programme does address foundational and enabling issues,
the immature state of the market and lack of traction around these activities would limit natural or
spontaneous market growth. For instance, the need for grant and/or programme financing would
remain as mini-grids are not yet commercially viable. The approval of and adherence to an
electrification masterplan still needs to be demonstrated. Knowledge, planning and support
functions at District Council level would still require additional support.

While the IACADES programme has demonstrated considerable success, a discussion that is further
unpacked during the results component of the evaluation, the sector is still very much at the
introductory or pilot stage and requires additional programmatic support to transition to mature or
growth market stages. The prospects of a follow-on mini-grid programme have been raised*® and
should be pursued in earnest to ensure the achievements of the IACADES programme, the green
shoots, are further nurtured into a sustainable and successful mini-grid sector.

3.1.6  UNDP comparative advantage

UNDP Malawi has a comparative advantage in the socio-economic sector in Malawi, its widely
acknowledged leadership amongst donor organisations on matters socio-economic was attested to
by most stakeholders. While a mini-grid project with strong infrastructural components may carry a
footprint beyond the ‘socio-economic’, this sector leadership is nevertheless important. UNDP has a
distinctly people-centred approach, very often looking at issues and solutions in a bottom-up
fashion. Understanding the service needs, ability to pay, investigating more community centred
business models, working with local government, providing training, these are all important grass-
roots activities that will contribute to a sustainable mini-grid programme. Complementing these
community centred capacities is the UNDP’s relationship with the GoM and its various ministries as
well as its partnerships with other donor organisations, civil society and the private sector. The twin
portfolios of Responsive Institutions and Citizen Engagement as well as Resilience and Sustainable
Growth means that the organisation is engaged with the range of important cross-sectoral issues
from civic engagement to job creation to supporting renewable energy which underlines the
organisation’s comparative advantage.

3.1.7 Linkages between project and other interventions within the sector

The IACADES programme has been closely linked with the Sustainable Energy Malawi (SEM)
programme®*! at the outset with a number of joint Steering Committee meetings being held. Other
linkages include a possible partnership with UNICEF on a ‘Power and Health’ Masterplan®? which

40 This possibility was raised at the Inception Meeting of the evaluation.

41 The Sustainable Energy Management Program (2013-2016) aimed at facilitating a process of change from
unsustainable use of biomass for energy to a sustainable use thereof, and from lack of modern energy sources
for productive end-uses and clean household utilization to a situation with access to modern energy.

42 personal communications with UNICEF solar engineer.
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would exploit the energy requirements for vaccine refrigeration to promote renewable energy
interventions at public health facilities.

A slightly more critical observation is the primacy of household energy requirements that appears to
drive the mini-grid programme. While universal access to energy remains a laudable goal of the
UN/SE4AIl initiative and speaks to Malawi’s own policy commitments* greater emphasis needs to
be placed on commercial opportunities which will diversify revenue streams for mini-grids while at
the same time promoting SMME opportunities. To be sure, there are a number of indications that
productive use was promoted — particularly with regard to the Practical Action proposed business
plan which include a strong emphasis on supplying tea-growing estates as well as SMMEs — however
the overall impetus remains centred on households. Stronger linkages with more commercially
orientated initiatives*, and possible opportunity mapping or planning to that end, will open up
possible linkages and opportunities with other sectors and initiatives that have the potential to add
rigor and sustainability to the overall mini-grid strategy.

3.1.8 Management arrangements

The IACADES programme is implemented under the National Implementation Modality (NIM). The
Implementing Partner is the Ministry of Natural Resources, Energy and Mining — Department of
Energy Affairs (DEA). The Responsible Parties include the DEA and MEGA. The recruitment of
consultants and other contractual arrangements, such as procurement of goods and services of
significant value, were provided by UNDP.

The Programme Manager (PM) is employed by UNDP but seconded to the DEA. The PM has
considerable experience in the Malawian energy sector having been Practical Action’s Country co-
coordinator in Malawi prior to his appointment. He has worked in the energy sector since 2007.

The project was supported by a Steering Committee (SC) that met bi-annually to review
implementation progress, endorse work plans, provide guidance and assist in the resolution of any
issues experienced during implementation. See Table 8 for details of SC composition

Table 8: Composition of the Steering Committee

NO. |NAME ORGANISATION |DESIGNATION

1 Patrick Matanda MoNREM PS

2 Chimwemwe Gloria Banda MoNREM Chief Director

3 Mr. Joseph Kalowekamo DoE Project Coordinator

4 For instance, the Third Malawian Growth and Development Strategy (MGDSIII), The National Energy Policy
(2018) and The Malawian Renewable Energy Strategy (2017)

4 For instance, Coffee, Tea, Dairy Sectors, larger scale millers, etc. The point being made is that if household
access is the defining focus and not an attendant opportunity then the overall strategy is invariably social
rather than commercial and presents the kinds of sustainability issues that one would expect.
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4 Ms. Claire Medina UNDP DRR-Co- Chair

5 Ms. Etta, R. M"'mangisa UNDP Project Analyst

6 Mr. Diliza Nyasulu REIAMA

7 Mr. Emmanuel Mjimapemba UNDP Project Manager

3 Mr. Thokozani Malunga DoE PEO

9 Mr. Frank Mphulupulu MERA

10  |Vitumbiko Ndovie UNDP Accountant

11 Charles Mazinga Min of Gender |Director of Administration
13 Moses Zuze MoLRGD Principal Economist
14  [Samson Phiri LUANAR

15 Andrew Spezowka UNDP Portfolio Manager
16  [Sithembile Tembo UNDP MREPG Coordinator
17 Mr. Goodluck Chaphulika Treasury Budget Officer

18 Prof.G.K. Kululanga Polytechnic Principal

19  |Ms. Elsie Salima EP & D Chief Economist

3.2 Project Implementation

Based on the project documentation provided and stakeholder interviews undertaken, the success
and effectiveness of the project’s implementation was assessed along a number of criteria which are
detailed in the sections that follow.

3.2.1 Adaptive management

It is to be expected that certain requirements and activities included in the Project Document will
not be able to be implemented as planned. The programme’s management team must demonstrate
the necessary flexibility or ‘adaptive management’ to ensure that these challenges are addressed
and the programme’s outcomes are achieved even if the strategies to do so are adapted. There is
encouraging evidence that the management team displayed sufficient adaptive management with
key examples including;
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e MEGA determined based on a feasibility study that the proposed hydro-generation site on
the Lujeri River would not be feasible given the lower than anticipated water flows®.
Instead, the generation site was shifted to Lichenya River (where MEGA’s current hydro-
generation plants are located) which demonstrated more suitable and reliable water flows.
The management of this challenge indicates a level of adaptive management.

e A second somewhat lighter example was the reworking of mutual expectations amongst the
project management team. Expectations on how the programme should be implemented
were initially considered somewhat prescriptive and inflexible by certain members of the
management team. These issues were addressed early on in the programme’s
implementation which resulted in ‘more join planning and flexible and realistic target
setting’®.

On the whole the management team demonstrated sufficient insight and understanding to ensure
the programme progressed from a management point of view. If a counter point is to be made it
would concern the fact that Practical Action’s (PA) under-performance was not called out at an
earlier stage. PA was invited to submit a full proposal in response to their successful Expression of
Interest (EOI) in October 2016%” and at the time of the review (October 2019), they had not been
able to successfully submit the official design. It is uncertain whether the programme will benefit
from PA’s designs or possible future installations and yet the programme has invested over $200,000
in Technical Assistance®. This is a learning process and the temptation to give PA ‘more time’ to
assist with achieving the programme objectives was obviously very powerful®.

While it is difficult to pinpoint exactly why PA failed to deliver as expected, given the number of
factors and explanations presented, it is nevertheless important to unpack the circumstances under-
which this under-performance took place. To start, the temptation to provide PA with a little more
leeway and flexibility may have come about based on their previous involvement in Malawi’s off-grid
sector and their experience with mini-grids®°. Of the two selected project implementers, only PA had
previous experience with mini-grids as the extent of CEM’s involvement in off-grid energy was
limited to ‘solar kiosks’®!. This is a demonstration project, the success of which will be measured, in
no small part, based on the number and size of operational mini-grids. Project management would
have, to some extent, ‘banked’ on the success of PA which unfortunately did not materialise within
the project’s timeframe.

45 MEGA Annual Progress Report 2017.

46 Interviews with unnamed senior programme representative

47 Interview with the Programme Manager.

48 As above.

4 It should be noted that PA intended project was a 300kWp micro-hydro plant which would have single
handed surpassed the Component 2 results expectation in terms of new installed capacity and renewable
energy produced (in the long-run).

50 The importance of the involvement of Practical Action in the project context was underlined in the Project
Document where it was noted that ‘One of the key international NGOs have been Practical Action (PA) which is
supporting mini-grid based electrification in Malawi through hydro and solar energy’ (p16). PA also has
regional experience with mini-grids including countries such as Mozambique and Zimbabwe
https://mediamanager.sei.org/documents/Publications/SEI-DB-2016-SADC-mini-grids.pdf

51 personal communication with CEM representatives.
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The number of delays PA experienced were also critical. The initial site selection clashed with a
proposed 150MW hydro-plant which meant time was lost. Additional time (4 months) was spent
identifying an alternative site and proposing/sizing a technical solution. The new proposal was for a
150kWp installation which was accepted by the TAC. While waiting for the feasibility study and Bill
of Quantities (BoQs), PA then indicated to project management that the 150kWp proposal ‘was just
a draft’ and an up-scaled 300kWp installation at the same site was proposed in its place®2. The
feasibility study and BoQs for the proposed 300kWp was not produced at the time of the Terminal
Evaluation. The delays, as suggested, were obviously critical. However, funding became an
increasingly challenging issue as well. As the size of the proposed installation increased so too did
the costs. While PA was able to secure funding commitments from the EEP programme, this was
conditional on co-funding and was only available on an outcomes basis, to refund costs of money
spent or investments made. Additional resources were earmarked from the UNDP’s Target for
Resource Assignment from the Core (TRAC) system to address the funding gap but these were later
reassigned to other projects as PA’s ability to fulfil the conditions of TRAC funding fell short.

In addition to the planning based delays®, it would appear that PA attempted to circumvent the
financial sustainability challenges of a small mini-grid by constantly increasing the size (100kWp,
150kWp, 300kWp) and developing a complex set of future customer relations that would underpin
the revenue streams. This included the ‘ABC’ model®*. While sustainable mini-grids is a vision shared
by the IACADES programme, it is also a process that needs to develop over time. As noted,
technologies mature over time and require different supportive frameworks and levels of experience
as they progress from technology demonstration initiatives to fully sustainable and bankable
investments. While PA’s challenges certainly involved a number of factors, at the forefront of these
was [project] management’s over-reliance on PA’s contribution to the project which resulted in a
certain latitude in expectations as well as PA’s inability to effectively manage the increasingly
complex demands of larger installations including funding requirements, design and planning issues.
The solution, in addition to the lessons clearly learnt, is to establish stricter monitoring and
performance regimes and ensuring the technical and other forms of assistance are conditional and
linked to tangible project development Key Performance Indices (KPIs)>>.

3.2.2 Partnership arrangements

As suggested, the IACADES programme has been well networked within the energy and broader
sectors. The project development process included extensive engagements with stakeholders and
the current management framework includes a Steering Committee which includes representatives
from various government ministries, the national regulator, Universities as well as the Renewable
Energy Industry Association. Preliminary discussions between UNDP and UNICEF have been
undertaken around co-operation on a ‘Power and Health Masterplan’. The UNDP participates in the

52 personal communications with Project Manager.

53 The fact that PA (and by extension project management), were not aware that DEA/MAREP/ESCOM had
power generation plans for the area speaks to the lapses in planning and/or consultations.

54 The ABC model stands for ‘Anchor consumers, Businesses and Communities’, personal communications with
PA representatives.

55 Concerns about Practical Action were raised in the MTR
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‘Donor Working Group on Energy®® which includes a range of development and donor organisations.
Unfortunately, the DEA does not play a prominent role in this informal working group®’. The
programme is certainly well networked in the country but may benefit from closer strategic
engagements with other regional mini-grid centred programmes. UNDP Lesotho has a mini-grid
programme>® entitled Development of Cornerstone Public Policies and Institutional Capacities to
accelerate Sustainable Energy for All (SE4ALL) while Energy 4 Impact is implementing an interesting
mini-grid programme in Rwanda®®. Engagements or ‘partnering’ opportunities should be explored.

3.2.3 Feedback from M&E activities used for adaptive management

The various reports including Quarterly Progress Reports, Annual Reports, PIRs, Annual Work Plans,
etc. are all used as feedback platforms for M&E purposes. It is based on these on-going evaluations
and communications that the incidents of adaptive management were implemented.

3.2.4 Project Finance

As per the signed IEA ProDoc, the total resources required for the project was estimated at
24,510,000 USS whose breakdown per source are shown in Table 9. The resources from donor
community like World Bank, and other donors were not necessarily committed to the project but it
was an indication of the funds allocation set aside for renewable energy projects.

Table 9: Breakdown of the estimated resources for the project

Source Total Estimate (USS)
GEF 1,725,000

UNDP TRAC 1,845,000

World Bank 11,000,000
Practical Action 4,050,000

MEGA 1,700,000

Scottish Government 1,110,000

Malawi Government 1,290,000

Other Donors 1,790,000

GEF Financing

A review of project budget found in the ProDoc and the UNDP financial reports (CDRs and Audit
reports), yielded results shown in 10 that compares planned and actual expended GEF funds per the
five(5) project outcomes. Overall, the disbursement of GEF funds has been satisfactory. However, we
find an over expenditure of 45% in the project management to be high. This is attributed to covering
of costs that were not budgeted under project management for example subsistence allowance and
transportation equipment. However, financial delivery efficiency of component 3 is nearly 100%, an

56 This was initiated by USAID.

57 A JICA position paper (published April 2019) noted that the working group ‘had yet to meet the government’
https://www.jica.go.jp/malawi/english/activities/c8hOvm00004bpzlh-att/energy.pdf

58 https://www.ls.undp.org/content/lesotho/en/home/projects/Sustainable-Energy-for-All.html

%9 https://www.energy4impact.org/news/energy-4-impact-unveils-new-programme-scale-grid-energy-rwanda
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indication that GEF funds were used efficiently in that area. The low delivery efficiency in component
2 can be attributed to the delays in project execution by Practical Action.

Table 10: GEF Co-financing

Approved

Amount

(in Expenditure

ProDoc) by Nov. | Variance
Outcome uss 2019 USS uss Efficiency
Component 1:
Expansion of the Mulanje Electricity
Generation Agency (MEGA) Micro Hydro
Power Plant 500000 425427.68 74572.32 | 85%
Component 2:
Replication of MEGA model via piloting of new
Mini-grid schemes in other areas of Malawi 463000 346533.27 | 116466.73 | 75%
Component 3:
Institutional Strengthening and Capacity
Building for promotion of decentralised mini-
grid applications across the country 535000 544375.99 | (9375.99) | 102%
Monitoring,  Evaluation, Learning, and
Adaptive Feedback 87000 70000.75 16999.25 | 80%
Project Management 140000 202387.1 (62387.1) | 145%
Total 1725000 | 1588724.79 | 136275.21 | 92%

Co-Financing

The GEF funds were not enough for full implementation of the mini-grids and hence co-financing
from other sources was evident. UNDP, through its TRAC funds, co-financed the expansion of MEGA
and the upscaling of Solar PV mini grid at Sitolo Village in Mchinji from an initial proposed capacity of
42kW to 80kw as well as being proposed as a funding source for the upscaling of Practical Action
hydro-power plant in Usingini from 150kW to 300kW. Additionally, the Malawi government co-
financed all three components in-kind and purportedly supported transmission, distribution and
connecting materials at Sitolo Solar PV mini grid while committed to co-finance the transmission,
distribution and house connection materials at the Usingini mini-grid. From the interviews with
Operating Partners, it was found that Practical Action has secured a grant of 500,000 Euros (551,195
USS) from EEP, while Community Energy Malawi secured aid from Scottish Government of 100,000
British Pounds (128,320 USS) for softer issues.
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Table 11 provides a summary of the planned versus actual disbursements by November 2019 from
UNDP TRAC funds, Malawi Government, and partner agency. From the UNDP committed funds,
87.6% has been disbursed, and this is satisfactory from the evaluators’ point of view. It should be
noted however that TRAC funds were only available from 2018 and to larger extent were used as
extra funding for procurement of power generation facility at Sitolo owing the increase in capacity
from an initial 42kw to 80kw. The evaluators have regarded the in-kind funding from government as
100% achieved because the in-kind provisions e.g. working space, staff etc. were present during the
execution of the project. On the other hand, the government’s co-financing on policy/regulation
amendments, transmission, distribution as well as connection costs at the new mini-grid sites have
not been quantified. Besides, the actual funds disbursed by partner agency is not exhaustive
because the evaluators did not manage to get all information of actual funds dispersed co-financiers.
However, suffice to say that there is great potential for other partners to co-finance mini-grids in

Malawi.
Table 11: Co-finance

5;2;:25';2 (UU|\IS|2;D own financing Government (USS) Partner Agency (USS) | Total (USS)

Actual by Actual by Actual Actual by

Planned (Nov Planned (Nov Planned by (Nov | Planned (Nov

2019) 2019) 2019) 2019)
Grants 679,515 679,515
Loans/Concessions 0
In-kind support 1,290,000 | 1,290,000 1,290,000
Other 1,845,000 | 1,617,074 19,650,000 21,495,000 | 1,617,074
Totals 1,845,000 | 1,617,074 | 1,290,000 | 1,290,000 | 19,650,000 | 679,515 | 21,495,000 | 3,586,589

3.2.5 Monitoring and evaluation: design at entry and implementation

The Project Document outlined a monitoring and evaluation framework in line with the UNDP/GEF
M&E policies and procedures. The Project Management team were required to produce two
deliverables®?;

e A project monitoring plan: the project manager will prepare a monitoring plan which will consist
of output indicators and process indicators. The output indicators will include both UNDAF/CPD
indicators and non-UNDAF/CPD indicators.

e Quarterly progress and results report: this report will contain data/information on the quarterly
results achieved on the UNDAF/CPD and non-UNDAF/CPD outputs. The report will also contain
guantitative and qualitative information on situational analysis, process, financial management,
risks and mitigation and partnerships.

Evaluation; Quarterly reports were developed and distributed amongst key project stakeholders (as
well as the Project Steering Committee) and reflected the components’ progress and underlying
data.

60 project Document p68
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A detailed results framework was developed as required by the project document and the Quarterly
Progress Reports (as well as the AWP) have been detailing the progress towards these results. There
are however, areas where the M&E framework might require a more nuanced approach. When, for
instance, measuring achievement against results such as ‘household energy expenditure savings’
which is a key result in both Component 1 & 2, more detailed baseline information is required. What
are households currently spending on candles, kerosene, and cellular phone charging and to what
extent (possibly entirely) has access to electricity displaced these household energy expenses? Not
only is this important in terms of providing a baseline and measuring progressive savings, which is a
key programme outcome, but it may also provide insights into how households make the transition
to electricity. How households respond to the opportunity to connect to these mini-grids provides
critical feedback on future demand, forming part of the system sizing considerations, as well as
contributing to overall market intelligence. So, while the M&E programme has delivered critical
information of the Meta results, the more subtle issues, such as household energy savings®, may
have been somewhat discounted by the M&E framework.

Based on the above evaluation, the evaluators rate the Monitoring and Evaluation Design at entry
and implementation as Satisfactory (S).

3.2.6 UNDP and Implementing Partner implementation / execution coordination, and
operational issues

Overall the Programme Management with DEA as IP and UNDP in a facilitating capacity appears to
be working. There has been a level of adaptive management as mentioned and the management
processes and instruments are being implemented effectively®. The Project Implementation Review
(PIR) documents®® have generally attributed a ‘satisfactory’ rating to the progress towards the
Development Objectives (DO) and Implementation Plan (IP) while there have been some
‘moderately satisfactory’ ratings (2018) the most recent ratings (2019) were ‘Highly Satisfactory’ in
the case of the IP and ‘Satisfactory’ in the case of the DO. While the programme has been extended
for a year, this is not uncommon for UNDP/GEF programmes, and for the most part the additional
time has ensured enhanced outcomes®. Feedback from project stakeholders including MEGA, CEM
and PA has been on the whole very positive with regard to the programme’s management and
implementation.

Where concerned stakeholders have raised issues they reflect concerns about the broader

t65

environment, including the DEA and by extension the GoM commitment® to promoting mini-grids,

the sustainability of mini-grids (costs versus revenue) and, related, the more narrow focus on

61 While MEGA has some insights into energy use in un-electrified households the data is incomplete (only
includes lighting) and does not include understanding how households progressively utilise electricity over
time. CEM has little or no information of pre and post household electrification energy use patterns. Personal
communication.

62 Quarterly Progress Reports,

63 The PIRs for 2016, 2017, 2018 and 2019 were reviewed.

64 Motivations for the extension include CEM and PA’s delays in developing and implementing their respective
mini-grid developments.

5 For instance, providing consistent support to the implementation of an Electrification Masterplan and
promoting the involvement of the private sector in energy service delivery.
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households as opposed to a more diversified market including SMEs, agro-processing businesses and

public sector services. Concerns were also expressed about the capacity of District Councils to play a

lead role in local level electrification planning®. These concerns have less to do with overall capacity

to implement and execute the programme as they do the inherent complexities of off-grid rural

electrification in developing countries. These are challenges the IACADES programme and partners

are required to address and the evaluators’ view is that the management team have made

important strides in this regard.

The evaluators rating for the implementation and execution of the IACADES programme as

Satisfactory (S).

3.3 Project Results

3.3.1 Overall results (attainment of objectives) Satisfactory

Table 12: Component 1 Results Framework

Indicator Baseline Targets Achievement
Outcome 1. | Accumulative 56kWp 168 kWp (from | Programme supported the
Increasing the | installed mini-grids increase from 56kWp to
installed capacity | capacity directly 65kWp (Bondo 1), the
of the Mulanje supported by | refurbishment of Bondo 2
Electricity project) (60kWp®’) and supported the
Generation development of Bondo 3
Agency’s (MEGA) (100kWp) = 169kWp
MHPP scheme
216 kWp (all
new MEGA
MHPPs MEGA’s installed capacity is
supported by | 65kWp + 60kWp + 100kWp =
the project plus | 220kWp including baseline.
the baseline
Cumulative 220,752 851,472 Only Bondo 3 (100kWp) is
renewable kWh/Year kWh/Year required to meet current
electricity demand. A 100kWp micro-
generation hydro plant operating at 50%
(kWh/year) capacity factor would produce

438,000kWh/year®®

% These sentiments were expressed by various influential and active energy sector stakeholders who shall

remain anonymous.

57 Bondo 2 was damaged by floods and is now operational

68 See, for instance, https://www.renewablesfirst.co.uk/hydropower/hydropower-learning-centre/how-much-

energy-could-i-generate-from-a-hydro-turbine/

27



https://www.renewablesfirst.co.uk/hydropower/hydropower-learning-centre/how-much-energy-could-i-generate-from-a-hydro-turbine/
https://www.renewablesfirst.co.uk/hydropower/hydropower-learning-centre/how-much-energy-could-i-generate-from-a-hydro-turbine/

All three generators combined
(220kWp) have the potential

to produce 963,000
kWh/year®®
Outcome 1.2 | Household $65,969 $296,560/Year MEGA has 1,000 customers’®
Achieving MEGA’s | energy by 2018 which are assumed to save

business plan

expenditure

$65.6/year’. This results in an

target of increasing | savings among annual saving of $65,600 in
the aggregate | customer base 201972
household energy | (USS)

savings among the
customer base

Component 1 has achieved the installed capacity of renewable energy generation (220kWp including
baseline) but has fallen significantly short in terms of demand. MEGA has achieved a customer
connection total of 1,000 which represents a demand that can be met by operating only 100kWp of
installed capacity. There Project Document as well as the assumption behind the numbers both in
terms of renewable energy produced and accumulative household savings had assumed that MEGA
would have over 4,500 customers at this stage’®. This means that only 50% of the annual generation
of renewable energy was achieved and only slightly more than 20% of the projected household
energy expenditure savings. The reason that MEGA has not achieved the anticipated demand (which
has resulted in a significantly lower than anticipated annual generation of renewable energy) is
because the rate of customer connections assumed within the Project Document and Results
framework was not aligned with the growth rate experienced by MEGA prior to the IACADES
programme. While customer connections have increased somewhat exponentially’®, the rate of
change, i.e. the increase in customers over time, has not aligned with project expectations. Other
factors to consider would be the intensity of household energy use over time (i.e. how much
electricity do households consume and to what extent this intensifies over time).

While the generation and consumption figures are noticeably below expectation, the important
thing is that the capacity to meet these expectations is there from a generation point of view. The
engineering, design and construction, and obviously the finance required to underwrite this, has
been achieved. It is now a question of market penetration. MEGA’s rate of customer growth has

59 Capacity factor of 0.5 applied — as above.

70 personal communications with MEGA General Manager

1 Project Document p34

72 The PIR 2019 reported a savings in the region of $568,000 based on ‘608 directly connected households and
over 4,000 households indirectly benefiting...”. We cannot include indirect benefits as the indicator for this
output is ‘customer base’ not broader community.

73 Project Document p35

74 Personal communication with MEGA Genera