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EXECUTIVE SUMMARY

The UNDP-implemented, GEF-financed project, ‘Removal of Barriers to Energy Efficiency and Conservation in
Buildings in Mauritius, started in 2007 with the goal of sustainably reducing greenhouse gas (GHG) emissions
through a transformation of the building energy efficiency market in Mauritius. Through examination of the
available documents and interviews with stakeholders, it is clear that the energy efficiency landscape in Mauritius
has been transformed compared with the start of the project at both the policy and regulatory levels. Stakeholders
and market participants are now aware of energy efficiency measures and their importance. The project has also
encouraged and put in place an enabling environment for work by other development agencies, such as AFD (as
noted in an interview with AFD representative). A legislative framework is in place to promote energy efficiency.
However, the implementation of legislation and enabling direct energy savings has happened only to a very
limited extent within the project timeframe. The effect of the project has gone beyond its initial targets and
beyond energy savings in buildings through the following specific and durable project achievements at the policy
level:

- Passing a far-reaching Energy Efficiency Act as law (2011), establishing an independent Energy
Efficiency Management Office (EEMO), under MEPU with its own management committee. This is well
beyond the original target of establishing an Energy Efficiency Unit

- Including building energy performance in the new Building Control Act (2012)

- Initiating an appliance labelling scheme which will become mandatory in 2015

- Using project infrastructure to establish a grid code and a feed-in tariff

- Securing a Small Island Developing States Dock (SIDS-Dock) project to promote industrial energy
efficiency

- Enabling Mauritius to receive a €50 million Energy Support Loan and a €1.5 million technical assistance
package from Agence Francaise de Développement (AFD) by supporting the establishment of the EEMO,
which was one of the conditions for disbursement of the first installment of the loan.

The above achievements notwithstanding, the project has faced difficulties — in particular, with hiring and
retaining a project manager and with procurement. These difficulties, in combination with ambitious project
targets, have meant that several of the quantitative project outputs and associated greenhouse gas (GHG)
reductions have been pushed beyond the end of the project and are, at the time of this evaluation, unmet. UNDP is
currently receiving bids from consultants for a scope of work which will, to a large extent, accomplish the targets
established in the UNDP-implemented, GEF-financed project (UNDP-GEF project).

Table A: Project Summary Table

E.ﬁ)ljga Removal of Barriers to Energy Efficiency and Conservation in Buildings in Mauritius
GEF Project ID: at endorsement (Million at completion
2241 US$) (Million US$)
UNDP Project PIMS 3001 GEF financing: 1
D- (58178) 912,411.00 826,746.55
Country: Mauritius IA/EA own: 338,295.00 300,000.00
Region: Africa Government: 219,892.00 10,400,000.00

1 Total spending of $868,273.59 is reported by the CO as stated in the Combined Delivery Report. A further $44,137.41
remain to be spent on the Terminal Evaluation, fees to the CEB related to their energy efficiency campaign, and awareness
materials. Together these constitute spending of $912,411 of GEF funds.
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Focal Area: Climate Other: 4,680,000 (includes
Change - $4.5 million )
Mitigation unconfirmed at CEO
ER)
FA Objectives, Promoting Total co-financing:
(OP/SP): . fﬁegf;*‘f; - 5,238,187.00 (including
residential and $4.5 million 10,700,000.00
commercial unconfirmed)
buildings
Executing | Ministry of Total Project Cost:
Agency: | Energy and 6,150,598.00 11,526,746.55

Public Utilities

Other Partners | Ministry of ProDoc Signature (date project began): | 31/10/2007

involved: | Public - :

Infrastructure (Operational) Closing Date: | Proposed: Actual:
Central ’ 10/2010 31/12/2014
Electricity
Board, Ministry
of Environment
and Sustainable
Development

The quantitative evaluation and rating of the project is made difficult by its almost bi-modal distribution of
outputs. Some outputs have been achieved well beyond what was envisioned, others not at all.

The project receives an overall rating of “Moderately Satisfactory” because, even though it has not met some of
the quantitative outcomes and outputs and has long exceeded its time schedule, it has managed to exceed its GHG
reduction target and put in place durable and sustainable changes that can be convincingly shown to have made a
change in the energy efficiency landscape in Mauritius and that can be expected to yield the desired reductions in
the future. Nonetheless, four years after the originally planned close, significant project outputs remain
unachieved (see Table C Summary Evaluation of the Log Frame). Had these outputs been achieved, the project
would have been rated “Highly Satisfactory” overall. Had the Energy Efficiency Act, Building Control Act, and
FiT not been passed into law, and had the GHG reductions achieved through the FiT not occurred, the project
would have been rated “Highly Unsatisfactory”. Given that the project has achieved its target emissions
reductions through lasting mechanisms, and has put in place the desired legislation, a rating of “Moderately
Unsatisfactory” is not justified. At the same time, despite its achievements, a rating of “Satisfactory” is somewhat
difficult to assign with outputs that have not been achieved as of yet. Hence, the rating of ‘“Moderately
Satisfactory” is assigned.

The project outcomes that have been met or exceeded (such as passing an Energy Efficiency Act, creating a
feed-in tariff, and including industrial energy efficiency through SIDS-Dock), and which were not envisaged in
the original project, are more significant in view of long-term energy savings and GHG reductions than the
outcomes that have not been achieved, such as conducting building energy audits. All project components are
highly relevant to Mauritius, and have thus been given a “Highly Satisfactory” ranking. Efficiency and
Effectiveness of implementation are rated as “Moderately Satisfactory” for the reasons above. Monitoring and
evaluation is rated overall as “Moderately Satisfactory” because the Mid-term and terminal evaluations have been
conducted as planned. M&E Plan Implementation is rated as “Moderately Unsatisfactory” because baseline and
end of project impact assessments have not been conducted, leaving little quantitative data with which to assess
project impacts. Sustainability of the project is assessed as “Likely” in all categories, except financial, because of
the legislation establishing an independent Energy Efficiency Management Office and because of the awareness
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observed on energy efficiency matters during the interviews and because of the breadth of involvement of
Government agencies in activities related to energy efficiency. Financial sustainability is rated as “Moderately
Likely”, primarily because the Energy Efficiency Management Office is dependent on the MEPU for its budget,
which leaves a small measure of uncertainty in the security of its long-term funding. This does not represent a
significant concern, but nonetheless warrants note. It should be noted that EEMO has considerably more financial
independence than an Energy Efficiency Unit originally envisaged in the CEO ER and ProDoc. EEMO also has its
own management committee with representatives from almost all stakeholders adding an additional measure of
independence.

Assignment of responsibility between the IA (UNDP) and EA (MEPU) on execution is difficult given the
Government’s decision mid-project to shift responsibility for hiring of project managers. Cooperation between the
IA and EA at a high level was evident in the evaluation and was a clear factor in enabling the passage of
legislation. As a result, both are assigned a “Moderately Satisfactory” rating for execution. Nonetheless, the
overall quality of implementation/execution of the project is assigned a rating of “Moderately Unsatisfactory” as it
has not achieved several of its targeted outputs despite ending in 2014 instead of 2010. These outputs could have
been achieved with better focus or availability of a dedicated long-term project manager.

The UNDP-GEF project supported the MEPU in the establishment of a feed-in tariff for renewable energy. As a
result of this FiT, 2,459 kW of distributed renewable energy have been installed as of December 2013, and have
resulted in direct emissions reductions of 53,481 tCO,. Although establishment of a FiT was not an output of the
project at inception, project staff time and resources were devoted to its development. These resources were
credited with making the FiT possible. The FiT is responsible for the direct emissions reductions attributable to
the project.

Table B: Summary Evaluation of Project

Evaluation Ratings:

1. Monitoring and Evaluation rating 2.JA& EA Execution

M&E design at entry S Quality of UNDP Implementation MS

M&E Plan Implementation MU | Quality of Execution - Executing Agency MS

Overall quality of M&E MS | Overall quality of Implementation / Execution MU

3. Assessment of Outcomes 4. Sustainability

Relevance HS Financial resources: ML

Effectiveness MS Socio-political: L

Efficiency MS | Institutional framework and governance: L

Overall Project Outcome Rating MS | Environmental : L
Overall likelihood of sustainability: L

Table C: Summary Evaluation of the Log-frame

Project Strategy Objectively Verifiable Indicators Assumptions Assessment at Terminal
Evaluation

Goal
To reduce GHG 10-year target Effective enforcement of | e The project has resulted in
emissions sustainably CO; equivalent emissions are regulations and standards 53,481 tCO; of direct
through a transformation [reduced by an accumulated total of|is sustainably maintained emissions reductions due to
of the building energy (245,00 tonnes over 10 years after the end of the project | the establishment of a
efficiency market for feed-in tariff.
existing and new Project support is
buildings End-of-project target: consistent throughout e Emissions reductions
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42,000 tonnes of CO; avoided due
to 30 verified investments in
energy efficiency measures in
buildings

Mid-project target:

9,000 tonnes of CO; avoided;

5 verified investments in energy
efficiency measures in buildings

project by Government
and donors and afterwards
by Government

Electricity prices remain
stable or continue to rise
and act as an incentive for
investment in energy
saving.

through mechanisms
envisaged at the start of the
project have not occurred at
the time of the terminal
evaluation. They are
expected to occur under the
activities of a currently open
tender.

Outcomes

Outcome 1:

Building regulations and
codes for energy saving
are developed, enacted
and sustainably enforced.

End-term target:

Regulations and codes developed
during project are enacted, and
enforced in 100% of building
permits issued

Over 90% compliance to building
regulations

The future of the Energy
Efficiency Unit ensured through
Government budget allocations

Draft legislation for appliance
labelling systems created

Mid-term target:

Building regulations and codes
drafted and necessary legislation
enacted

On-going support from
Government and
concerned stakeholders

Regulations developed by
stakeholders are adopted
by Government

Regulations have been
developed, beyond those
originally envisaged by the
project. A far-reaching Energy
Efficiency Act has been
passed, as well as a Building
Control Act and a feed-in
tariff.

An Energy Efficiency
Management Office (EEMO)
has been established by law,
assuring its future operation.
Its budget is assigned by
MEPU as a separate line item.
Staffing of EEMO has been
challenging. There is at present
only an acting director, one
engineer, some interns, and
two engineers expected to join.

Codes following from the
regulations under the Building
Control Act are still in draft
form and not enforced.
Therefore, there is no
compliance.

Appliance labelling is in place
on a voluntary basis and is
expected to become mandatory
early in 2015.

Outcome 2:

Demand and supply for
energy-saving services
and technology
stimulated

End-term target:

At least 10 trained and competent
local energy auditors have met
sufficiently high standards to be
included on the approved list
maintained by the PMU

At least 50 energy audits have
been carried out under the energy
audit scheme, with 30 going
forward to investment

At least 10 architects qualify as

On-going growth or
sustaining of energy
(electricity) prices

Training of local auditors has
occurred but certification has
not, and a list is not maintained
by the PMU.

30 industrial energy audits
have been carried out under the
SIDS-Dock project, which has
been a continuation of the
UNDP-implemented, GEF-
financed project. At least 20
have gone on to implement
recommendations and realise

Vi
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energy saving experts

Mid-term target:

At least 10 local engineers are
working to qualify as approved
energy auditors

20 energy audits have been carried

out under the audit scheme

some savings.

Outcome 3:

Building engineers,
architects, compliance
officers, policy makers,
financial sector, suppliers
and public are convinced
of importance and market
opportunities for building
energy saving

End-term target:

Number of commercial actors in
building energy saving sector
increased by a factor of 10 since
start of project

Mid-term target:

Number of commercial actors in
building energy saving sector
increased by a factor of 5 since
start of project

The number of commercial
actors in the sector has clearly
increased. They are currently
estimated to be 20-30 in total.
A reliable baseline is not
available but the increase may
be close to ten-fold.

Outcome 4:
Monitoring, learning,
adaptive feedback and
evaluation

Target:
Measured indicators of project
outputs and project impacts

The project has produced 17
technical reports and
publications.

As of this Terminal Evaluation,
an impact measurement of a
public awareness campaign is
being conducted.

At least 2-3 project technical
reports and/or publications

Replicability of the Project activities within Mauritius is possible in other fields but, given the small size of
the country, there is no scope for replication of the same activities as they already cover the entire island.
Replicability in other Small Island Developing States (SIDS) is likely. Mauritius is a leader in this field
among SIDS, as demonstrated by the generous award received under the SIDS-Dock project (US$ 1
million).

Key Recommendations
Recommendation 1: The completion of project outcomes through the current UNDP Tender for

Consultancy Services to Assist the Energy Efficiency Management Office in Energy Audit Management
and to Develop an Energy Efficiency Building Code Compliance Scheme

The tender currently underway by UNDP, under the SIDS-Dock continuation of the UNDP-implemented,
GEF-financed project, promises to achieve a number of outputs not achieved under the UNDP-GEF project.
The careful implementation and monitoring of the activities under the current tender as part of the SIDS-
Dock project, as well as involvement of key stakeholders in the selection of the consultant, will be
important to the project’s success.

Recommendation 2: A focus on staffing, training and guidance for the Energy Efficiency Management

Office (EEMO)

vii
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The staffing and training of the EEMO are critical for the long-term sustainability of the project’s impacts.
Staffing, of the project and the EEMO, has been the key reason for delays in the project and the project’s
failure to achieve certain outcomes. Therefore, a focus on continuity of staffing in the future will be critical
to the long-term success and sustainability of the project’s achievements. Specifically, this can include:

- Long-term, focused training for EEMO staff (training is already part of the present UNDP tender for
Consultancy Services for energy auditors).

- Staffing efforts from both within and outside Mauritius. Attempts were made to recruit international
staff for the EEMO, with a generous allowance, but lack of effective advertisement of the positions
led to no results.

- Coordinating with other, well developed, national energy management organisations to send EEMO
staff for internships of six months to a year can be very valuable.

- EEMO has a management committee which helps guide its activities. The committee is already fairly
well composed but could benefit from the inclusion of a representative of the Central Electricity
Board (CEB).

Recommendation 3: Enhancement of municipalities’ capacities to enforce the Building Control Act

At present, local authorities have limited ability to enforce existing building codes. In general, violations are
often met with small penalties, after which the violations become legal; the result is that local authorities are
often discouraged from pursuing violators, knowing that their ability to remove violations may be limited.
Several steps are recommended to allow municipalities to effectively enforce energy-saving measures:

- Inclusion of an architect within the local authorities to advise on and be responsible for building
energy matters. Currently, personnel at local authorities have no significant understanding of energy
use in buildings. The understanding needed is considered to be beyond what can be obtained in a few
training sessions. In addition, staff numbers are limited and fully consumed by present activities.
Thus, as a result of interviews primarily at the Ministry of Public Infrastructure and the Ministry of
Local Governments and Outer Islands, the recommendation is made to hire or otherwise retain an
architect with energy efficiency experience at each of the local authorities responsible for issuing
building permits.

- Ensuring that there are enforceable penalties that are severe enough to act as a deterrent and that it is
not possible to by-pass the regulations.

Recommendation 4: Investment in the long-term development of energy efficiency professionals

The lack of skilled human capacity remains a significant impediment to the implementation of energy-
saving measures in the buildings sector of Mauritius. Therefore, the long-term development of energy
efficiency professionals will be a key factor in sustaining the energy efficiency sector in Mauritius. Such
development can be through continuous training and facilitation of experiences abroad in countries where
energy-saving measures have been effectively implemented.

Lessons Learned

viii
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Lesson Learned 1: Clarity on_assignments, capabilities and authority within the project is mandatory

The project suffered from the lack of a project manager for significant periods as a result of the difficulty in
hiring and retaining qualified project managers. In May 2011, the Ministry of Finance & Economic
Development made a request to the UNDP Country Office (CO) that all future project managers be
recruited by the Government. The request was later rescinded, with UNDP returning to the hiring of project
managers. At the time of this report, representatives from the Ministry of Finance have indicated that the
Ministry is pleased to have UNDP responsible for procurement.

Clearer, written, assignment of roles, responsibilities and authorities at the project start would help to avoid
such situations and the resulting delays. It should be noted that the decision to have project managers
recruited by the Government was applicable to all projects, not specifically the UNDP-implemented, GEF-
financed project. Nonetheless, written agreement on procurement, hiring and staffing functions would help
to avoid delays.

Lesson learned 2: Investment at the project outset in_the development of staff to help support the
continuity of the project is a key element of project success and sustainability.

In projects such as this, which seek to create entities that will require staffing, early investment in training
staff, such that they are ready to take positions when needed, can be worthwhile. As an example, the
recruitment of individuals at the project start and their assignment for study periods of 1-2 years in an
energy management bureau would then provide some of the key staff needed for an entity such as EEMO
once it is established.

This lesson of long-term investment at the project outset in the development of select individuals to build a
cadre of expertise within the country stands out as perhaps the most important lesson learned from the
project.

Lesson learned 3: Effective rapport with the Executing Agency and other relevant entities, at multiple
levels, is critical to project success

A strong rapport with the Executing Agency, and particularly support at the level of the Minister, has been
very important in enabling the legislative outcomes that represent the project’s main achievements. In
particular, communication between the UNDP CO and the EA, as well as support at the highest levels
within both, has been noted by project participants as playing a crucial role in securing project outcomes
and exposing opportunities, such as establishing a grid code and FiT through the project infrastructure,
when the opportunity arose.

Lesson learned 4: The use of adaptive management to take advantage of opportunities but not lose focus
on _project outcomes

The project practiced effective adaptive management, allowing it take advantage of opportunities to support
its overall objectives. This led to establishment of the Energy Efficiency Act, the feed-in tariff, and the grid
code, and the creation of the EEMO as a legislated office instead of a unit. These are all positive outcomes.
However, in the process, and especially with the gaps arising due to the lack of a project manager, there has
been a loss of focus on achievement of project outcomes which resulted in considerable delays in achieving
those outcomes.
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1. INTRODUCTION

1.1  Purpose of the Evaluation

This report presents the Terminal Evaluation of the UNDP-implemented, GEF-financed project (PIMS
3001), “Removal of Barriers to Energy Efficiency and Conservation in Buildings”. The Terminal
Evaluation is a requirement for compliance with the project’s monitoring and evaluation framework and
UNDP/GEF policies and procedures as a full-size UNDP-GEF project. The purposes of the evaluation are
to assess the results achieved through the project in relation to the outcomes and outputs set out at
inception, and to draw lessons that can both improve the sustainability of benefits from the present project
and aid the overall enhancement of UNDP programming. This report presents the findings of a desk
review of project documents and an evaluation mission carried out in Mauritius during November 17-21,
2014.

1.2 Scope and Methodology

The scope of work is the evaluation of the project outcomes and outputs with reference to those
established at the project onset. The evaluation considers the relevance, effectiveness, efficiency,
sustainability and impact of the project in accordance with UNDP Guidance for Conducting Terminal
Evaluations of UNDP-implemented, GEF-financed projects. The evaluation is conducted by a team of
two consultants, one a national of Mauritius and one international.

The evaluation methodology is based on interviews with stakeholders and in-country observers
(Annex B), a review of project documents (Annex C), and collection and evaluation of data from various
sources, such as the Central Electricity Board, and Office of Central Statistics. Interviewees were selected
to represent the majority of stakeholders and observers. Data collection from all sources was performed
with the goal of answering the evaluation questions in Annex D.

The report reflects input from the interviews, primarily in the assessment of project impact on energy
efficiency in Mauritius. The report reflects the project documents in assessing project finance and
progress at various stages. Data from the Central Electricity Board on electricity produced by installations
under the FiT were used to assess GHG emissions reductions.

The overall scope and methodology are guided by the scope and methodology provided in the ToR
(Annex A). The itinerary followed during the evaluation mission, the list of persons interviewed,
documents reviewed and questionnaires utilized are presented in the Annexes to this report.

The Terminal Evaluation considers the adequacy of the overall project concept and design and the extent
to which the project has achieved its stated targets. The Terminal Evaluation also considers what remains
to be done, gaps in implementation and new opportunities that have developed or been exposed as a result
of the project. The project’s impact on GHG emissions have been calculated in accordance with GEF
guidelines.

The timeliness of performance is evaluated, as is the use of funds and co-finance.

Finally, the Terminal Evaluation considers the effect on Government, the overall assessment and
perception of the situation in Mauritius at the start and end of the project, the effect the project has had on

10 December 2014
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policy and development within Mauritius, mainstreaming of UNDP principles and an assessment of
co-development benefits

1.3  Structure of the Evaluation Report

The body of this report is structured around three main chapters: a description of the project and its
context (Chapter Two); the Findings of the Evaluation (Chapter Three); and the Conclusions (Chapter
Four). The Annexes provide information on the terms of references, sources consulted, information
collected and evaluation questions.

The project description (Chapter Two) presents a summary of project facts, such as start date, duration,
the context in which the project started its objectives and stakeholders.

Chapter Three presents the findings of the report with respect to project design, implementation and
results. It provides quantitative evaluation of several aspects of the project, as required by UNDP
guidelines.

Chapter Four presents the conclusions, recommendations, and lessons learned from the project. These
include actions that might be taken now to help ensure the sustainability and continuity of project
achievements, as well as steps that can be taken to help improve the design and implementation of future
projects.

11 December 2014
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2.  PROJECT DESCRIPTION AND DEVELOPMENT
CONTEXT

2.1  Project start and duration

The Project Document was signed on October 31, 2007. The project was initially intended to have a
duration of three years. The Project Manager was hired on July 20, 2008 after difficulty in appointing a
qualified project manager. The Mid-Term Review, commissioned in November 2011, recommended an
extension to April 2013. On 28 December, 2012, the UNDP Country Office requested and later received a
no-cost extension to 31 December 2013, in part because of the ability to secure finance from the
AOSIS/SIDS-Dock initiative as a part of the GEF-financed project. During this time, the project was
expanded to include the industrial sector through funding received from AOSIS/SIDS-Dock, which
resulted in an addendum to the GEF Project Document in January 2012. A second no-cost extension was
requested in September 2013, resulting in extension of the project until December 2014. The SIDS-Dock
project is scheduled to close in December 2015.

2.2 Problems the project sought to address

Mauritius relies primarily on imported fossil fuels for the generation of electricity. In the decade prior to
the start of the project, electricity demand in Mauritius had grown at an average annual cumulative rate of
over 8%, with building air conditioning and ventilation accounting for more than 10% of peak load.
Buildings were responsible for some 78% of electricity consumption in Mauritius.

An increase in housing units and increase in household energy consumption meant that forecasts at the
start of the project were for energy consumption to increase by 60% over the decade following project
start.

At project start, Mauritius did not have coherent and effective policies to support energy efficiency in
buildings. Building codes were a decade old and made no reference to energy saving. There were no
metrics for the energy performance of home appliances.

There was a general lack of awareness, lack of concern and consequent lack of coordination amongst
Government institutions and stakeholders on the subject of energy saving and conservation. Thus,
continuation of the pre-project trajectory would have resulted in considerably greater energy
consumption, importation of fossil fuel, and requirements for infrastructure to generate and distribute
sufficient electricity to meet demand.

The project sought to address these problems by introducing energy-saving policies, practices, knowledge
and awareness to Mauritius.

2.3 Immediate and development objectives of the project
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The immediate objectives of the project at its inception are summarised in the outcomes below from the
Project Document and CEO ER.

Outcome 1:
Building regulations and codes for energy saving are developed, enacted and sustainably enforced

—  Energy Efficiency Unit (EEU) is established
— Building regulations and codes developed and enacted, taxation and labelling mechanisms assessed
— Compliance enforcement capabilities of municipal building code enforcement agencies reinforced

Outcome 2:
Demand and supply for energy saving services and technology stimulated

— National standard for energy audits and programme of certification of energy auditors established

— Number of investment-grade energy audits and feasibility studies through audit scheme increased

— Standard designs developed for low- and middle-income housing, schools and other building needs

developed and in use
— Appliance selection and installation guidelines for key products available at sale points

Outcome 3:

Building engineers, architects, compliance officers, policy makers, financial sector, suppliers and public

are convinced of importance and market opportunities for building energy saving

— Information on local costs and benefits of demand-side management and building energy efficiency
well known by service suppliers and policy-makers

— Awareness of building energy-saving opportunities improved

Outcome 4:

Monitoring, learning, adaptive feedback and evaluation

— Monitoring and evaluation work plan implemented

— Lessons learned collected, prepared and disseminated

During project implementation, the project took on additional objectives in the form of establishing a
grid-code and feed-in tariff using the project structure, and promoting industrial energy efficiency using
AOSIS/SIDS-Dock co-finance obtained as a result of the existence of the GEF-financed project.

2.4  Baseline indicators established

As part of the project preparation phase, a baseline assessment was carried out and the following baseline
conditions were identified with respect to each of the project components:

Component Baseline
Global Environmental Benefits Barriers limit investment in energy efficiency in buildings. In the baseline,

domestic and commercial sector energy consumption increase from the 2007
level of 640 and 537 GWh to 995 and 960 GWh respectively by 2015.

Domestic Benefits No significant domestic benefits were identified under the baseline.
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1: Building regulations and codes
for energy saving are developed,
enacted and sustainably enforced

Under the baseline there is no investment in the development and
enforcement of building standards for energy efficiency. No specialised
project management unit dealing with energy efficiency is established,
building codes are not developed, and no overall review of taxation and
labelling is undertaken.

2: Demand and supply for energy-
saving services and technology
stimulated

No significant efforts are taken to stimulate demand and supply for energy
saving services and technology (beyond awareness-raising activities
described under outcome 3 below).

3: Building engineers, architects,
compliance officers, policy
makers, financial sector, suppliers
and public are convinced of
importance and market
opportunities for building energy
saving

Limited awareness-raising activities implemented by the Government and
related organisations (Central Electricity Board).

4: Monitoring, learning, adaptive
feedback and evaluation

No structured evaluation, learning and dissemination activities.

In addition, UNDP supported a master’s degree thesis which examined the state of the Mauritian market
for electrical appliances with respect to energy efficiency in the period February-July 2009. The thesis
provided a sound baseline for the status of energy labelling in 2009 and indicated that it was absent from
the market with many low-efficiency appliances being sold and very few of higher energy performance.
In addition, there were no means, prior to the project, for consumers to determine which appliances had
higher energy performance without a level of detailed study that was unlikely to be undertaken by the vast
majority of consumers.

2.5

Main stakeholders

The main project stakeholders are:

Ministry of Energy and Public Utilities

UNDP
Ministry of Environment
Ministry of Local Government

Ministry of Finance and Economic Development
Town and Country Planning Board

Central Statistical Office
Mauritius Research Council
University of Mauritius

National Housing Development Corporation

Central Electricity Board

Mauritius Association of Architects

Institution of Engineers

Private companies — building contractors, equipment suppliers, consultants
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3. FINDINGS

3.1  Project Design and Formulation

The project design and formulation present a sound foundation for entrenchment of energy-saving
measures in Mauritian practice. The project was timely and highly relevant. At the time of its inception,
in 2007, it was notably forward-looking. The project outcomes are considered ambitious. Given the
experience of developed countries in promoting energy efficiency, it is safe to say that achieving all the
objectives of the UNDP-implemented, GEF-financed project within the allotted time and budget would
have been difficult in any country. Given the constraints and risks identified at the project outset, the
project outcomes seem, at the time of this evaluation, overly ambitious. As a simple example, the project
envisaged a national standard for energy auditing and a programme to which auditors would be certified.
Today, seven years after project approval, relatively few countries have this in place. To the evaluators’
knowledge, all are developed countries, such as in Western Europe and the United States (where there is
no national standard).

In some aspects, the project has achieved far beyond its originally designed outcomes. As examples, the
EEMO was established as an independent statutory body, thereby ensuring its continuity and ability to
function with certain autonomy and going well beyond the originally-envisaged Energy Efficiency Unit in
its autonomy. A grid code and FiT have been developed using the project structure and resources. The
project has expanded to foster energy efficiency in industry and this is continuing beyond its own lifespan
through the SIDS-Dock project extension, which itself was made possible by the GEF project.

The above results on certain outcomes notwithstanding, the project has faced considerable delays in
realising its other outcomes. The result is that, while the project activities may be on-track to achieve the
desired project outcomes in the future, they have been pushed well beyond original and modified
timelines and, to date, some outcomes have still not been achieved. UNDP has recently launched a tender,
under the SIDS-Dock project, whose terms of reference address several of the GEF-financed project
outcomes that have not yet been achieved.

Prior to the UNDP-implemented, GEF-financed project, there was little activity in the energy savings
field in Mauritius. The project has been credited by most stakeholders with raising considerable
awareness through a series of workshops and interactions with Government bodies. It has also been
credited with paving the way for later activities, even by other donor agencies. AFD, for example, praised
the project for leading the way in the field in Mauritius and enabling much of the subsequent work. In
particular, a major outcome of the project has been the establishment of EEMO. There have been €50
million disbursed to the Government of Mauritius, under the Energy Support Loan from the EU, which
was conditional upon the establishment of EEMO. In this way, the UNDP-implemented, GEF-financed
project has directly enabled the mobilisation of very significant funds for energy reform in Mauritius.

The major difficulties the project faced can be summed up in the intermittent presence of a Project
Manager, which had repercussions on all project activities, including the project’s ability to take the
remedial actions against identified risks. The project has had four project managers, including long
periods without a project manager in place. The first project manager was hired in July 2008 and left at
the end of his contract, in July 2009. The second project manager worked from October 2009 — October
2010; the third from August 2011 — July 2014 (part-time while carrying responsibility for other
assignments at the MEPU); and the fourth from July 2014 to the conclusion of the project (and continues
to manage the SIDS-Dock project). The evaluators attribute many of the project’s shortcomings to the
long periods without a Project Manager and the lack of continuity that resulted. The difficulty in retaining
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project managers is attributable to: lack of competence in the required field, unreasonable demands on
project manager’s time for project managers that were simultaneously managing the project and attending
to responsibilities as Government employees; and, to a limited extent, an inability to provide the
compensation requested.

Part of the difficulty in appointing a Project Manager was the result of a change in procurement policy by
the Mauritian Government, led by the Ministry of Finance and Economic Development. The change was
not specific to this project but to all similar projects with Mauritian Government implementation partners.
The Mauritian Government required that procurement and hiring be conducted by the Mauritian
Government counterparts on projects. This resulted in considerable delays in hiring. Procurement
responsibilities were shifted back to UNDP in 2013. During Terminal Evaluation interviews,
representatives from the Ministry of Finance reported that the Government was satisfied with UNDP
procurement.

3.1.1 Logical Framework Analysis and Results
Project Strategy Objectively Verifiable Assumptions Assessment at Terminal
Indicators Evaluation

Goal
To reduce GHG 10-year target Effective enforcement of | e The project has resulted in
emissions sustainably |CO, equivalent emissions are  |regulations and 53,481 tCO;, of direct
through a reduced by an accumulated total |standards is sustainably emissions reductions due
transformation of the |of 245,00 tonnes over 10 years |maintained after the end | to the establishment of a
building energy of the project feed-in tariff.

efficiency market for

existing and new End-of-project target: Project support is e Emissions reductions

buildings 42,000 tonnes of CO, avoided |consistent throughout through mechanisms
due to 30 verified investments [project by Government envisaged at the start of
in energy efficiency measures in and donors and the project have not
buildings afterwards by occurred at the time of the
Government terminal evaluation. They
Mid-project target: are expected to occur
9,000 tonnes of CO; avoided; |Electricity prices remain | ynder the activities of a
5 verified investments in energy |stable or continue to rise | currently open tender.
efficiency measures in buildings [and act as an incentive
for investment in energy
saving.
Outcomes
Outcome 1: End-term target: Regulations have been

Building regulations
and codes for energy
saving are developed,
enacted and sustainably
enforced.

Regulations and codes
developed during project are
enacted, and enforced in 100%
of building permits issued

On-going support from
Government and
concerned stakeholders

developed, beyond those
originally envisaged by the
project. A far-reaching
Energy Efficiency Act has
been passed, as well as a
Building Control Act and a

Regulations developed

Over 90% compliance to by stakeholders are

building regulations adopted by Government |feed-in tariff.

The future of the Energy An Energy Efficiency
Efficiency Unit ensured through Management Office
Government budget allocations (EEMO) has been

Draft legislation for appliance

established by law, assuring
its future operation. Its
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labelling systems created

Mid-term target:
Building regulations and codes
drafted and necessary
legislation enacted

budget is assigned by MEPU
as a separate budget item.
Staffing of EEMO has been
challenging. There is at
present only an acting
director, one engineer, some
interns, and two engineers
expected to join.

Codes following from the
regulations under the
Building Control Act are
still in draft form and not
enforced. Therefore, there is
no compliance.

Appliance labelling is in
place on a voluntary basis
and is expected to become
mandatory early in 2015.

Outcome 2: End-term target: Training of local auditors
Demand and supply for |At least 10 trained and On-going growth or has occurred but certification
energy-saving services |competent local energy auditors [sustaining of energy has not, and a list is not
and technology have met sufficiently high (electricity) prices maintained by the PMU.
stimulated standards to be included on the
approved list maintained by the 30 industrial energy audits
PMU have been carried out under
the SIDS-Dock project,
At least 50 energy audits have which has been a
been carried out under the continuation of the UNDP-
energy audit scheme, with 30 implemented, GEF-financed
going forward to investment project. At least 20 have
gone on to implement
At least 10 architects qualify as recommendations and realise
energy saving experts some savings.
Mid-term target:
At least 10 local engineers are
working to qualify as approved
energy auditors
20 energy audits have been
carried out under the audit
scheme
Outcome 3: End-term target: The number of commercial

Building engineers,
architects, compliance
officers, policy makers,
financial sector,
suppliers and public are
convinced of
importance and market
opportunities for
building energy saving

Number of commercial actors in
building energy saving sector
increased by a factor of 10 since
start of project

Mid-term target:

Number of commercial actors in
building energy saving sector
increased by a factor of 5 since
start of project

actors in the sector has
clearly increased. They are
currently estimated to be 20-
30 in total. A reliable
baseline is not available but
the increase may be close to
ten-fold.
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Outcome 4:
Monitoring, learning,
adaptive feedback and
evaluation

Target:
Measured indicators of project
outputs and project impacts

At least 2-3 project technical
reports and/or publications

The project has produced 17
technical reports and
publications.

As of this Terminal
Evaluation, an impact
measurement of a public
awareness campaign is being
conducted.
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Hierarchy of Objectives | Key Performance Target Critical Assumptions/Risks Achievements as assessed at
Indicators Terminal Evaluation

Project GOAL: Amount of CO; End-of-project target: Effective enforcement of regulations o The project has resulted in 53,481

To reduce GHG emissions | emissions avoided |42,000 tonnes of CO and standards is sustainably tCO; of direct emissions

sustainably emissions avoided due to 30 maintained after the end of the project | reductions due to the

through a transformation verified investments in Project support is consistent establishment of a feed-in tariff.

of the building energy efficiency measures in |  throughout the project from e Project support, although present,

energy efficiency market
for existing and new
buildings

buildings

Mid-project target:

9,000 tonnes of CO; avoided
due to5 verified investments
in energy efficiency
measures in buildings

Government and donors, and
afterwards by Government

Electricity prices remain stable or
continue to rise and act as an incentive
for investment in energy saving
Suitable methodology is formulated
for the calculation of “Amount of CO,
emissions avoided”

has changed, resulting in delays.

e Suitable methodologies for

calculation of “Amount of CO,
emissions avoided” exist through
the GEF/STAP and the
UNFCCC.

Output 1.1:
Energy Efficiency Unit
(EEU) established and
functioning

Number of core
technical staff
recruited by the
EEU.

Percentage of total
assigned tasks
completed by the
EEU.

End-of-project target:

o The EEU is fully staffed
and functional and its
existence is assured beyond
the end of the project

¢ EEU has successfully
involved stakeholders from
different Government
Ministries and Agencies,
and an Energy Efficiency
Management Committee
has been set up for
overseeing the activities of
this Unit

Mid-project target:

¢ Drafting and enactment of
an Energy Efficiency Bill

¢ EEU has been established

Project support is consistent
throughout the project from
Government and private donors, and
afterwards by Government

The core technical staff have been
recruited as from mid-project
Appropriate trainings are provided to
the EEU staff for them to be able to
manage the operations of the Unit

¢ An Energy Efficiency
Management Office (EEMO) has
been established as a statutory
body enshrined in law, which
ensures its continuity beyond the
end of the project.

e An Energy Efficiency Act (2012)
has been passed as law.

e EEMO has an acting technical
director, and minimal technical
staff, with two engineers
scheduled to join in 2015.

e EEMO is functional but not at its
full capacity.

e EEMO involves stakeholders
from various ministries and
agencies in a management
committee which oversees its
activities.
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Hierarchy of Objectives

Key Performance
Indicators

Target

Critical Assumptions/Risks

Achievements as assessed at
Terminal Evaluation

Output 1.2:

Building regulations
and codes developed
and enacted

Percentage of
compliance level in
new building
constructions > 500
m2

End-of-project target:

¢ Building Regulations and
Codes have been enacted
and sustainably enforced
and are receiving support
from all Government
stakeholders

Mid-project target:

e Final Drafts of Building
Regulations and Codes are
available and have been
disseminated to local key
stakeholders

o Final draft Codes and Regulations
developed are acceptable to the
Government and other public and
private stakeholders

e On-going and consistent support from
Government, donors and other
concerned stakeholders, throughout
and after the end of the project

e Appropriate and comprehensive
training is provided to stakeholders for
the implementation of the enforced
regulations and codes

The Building Control Act (2012)
has been adopted and contains
energy efficiency regulations.
The building codes based on the
regulations are developed in draft
form and are expected to be
finalised under a current UNDP
tender.

Although support has been
consistent, agreement among
stakeholders on how to achieve
the desired outcome has not. As a
result, codes have been delayed.
Agreement is now in place and
the effort is led by the Ministry of
Public Infrastructure.

Training and codes are to be
developed under a currently-
tendered UNDP assignment.

20

December 2014




Terminal Evaluation Report

UNDP-GEF PIMS 3001: Removal of Barriers to Energy Efficiency and Conservation in Buildings in Mauritius

Hierarchy of Objectives

Key Performance

Target

Critical Assumptions/Risks

Achievements as assessed at

Indicators Terminal Evaluation
Output 1.3: Number of building | End-of-project target: One or two days of training sessions | e Compliance enforcement
Compliance permits issued after | e Compliance levels with may not be sufficient for an effective capabilities are not in place
enforcement capabilities | enforcement of the building standards > 80% in | reinforcement of the compliance because: a) compliance
of municipal building codes qnd new building constructions enforcement capabilities of the enforcement capabilities are
regulations ¢ On-going budgets allocated | building permit issuing authorities generally limited such that even

code enforcement
agencies reinforced.

% compliance level
in new building
constructions > 500
m2

to sustaining compliance
enforcement

Mid-project target:

¢ Building permit issuing
authorities of Mauritius and
Rodrigues attended training
workshops for reinforcing
their compliance
enforcement capabilities

Training courses may not be tailored
as per the specific needs of each of the
different target groups of the building
permit issuing authorities

The code and regulations may not be
enforced by the Government; or, it can
take a long time to come in force

enforcement of the code on basic
building violations may not
occur; b) legislation is such that
even when enforcement occurs
for general building infractions
penalties are minor and corrective
action is rarely taken; c) training
has not occurred. The capability
of municipal staff to undertake
enforcement even with training is
questionable. Budgets are not
allocated.

Recommendations are made for
the inclusion of an architect
within the municipalities to be
responsible for advising on
energy matters and enforcing
compliance. It is unclear whether
municipalities can take on such
an additional person.
Recommendations are made such
that the relevant authorities have
the ability to issue penalties that
serve as a material deterrent and
have the ability to order the
correction of infractions.
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Hierarchy of Objectives

Key Performance
Indicators

Target

Critical Assumptions/Risks

Achievements as assessed at
Terminal Evaluation

Output 2.1:

National standard for
energy audits and
programme of
certification of energy
auditors established.

Number of trained
energy auditors

Number of certified
energy auditors

End-of-project target:

¢ Energy audit training course
and certification programme
for energy auditors are
operating on a fully
commercial basis

o At least 20 local experts
have completed the energy
audit certification course,
and at least 10 are certified
for undertaking investment
grade energy audits

Mid-project target:

e Report available on the
review of existing
international standards for
energy audits

¢ Training course materials
and an energy audit
software tool developed

o At least 20 local experts
have been trained for
undertaking energy audits
as per the audit scheme

e On-going and consistent support from

Government, donors and other
concerned stakeholders, throughout
and after the end of the project
Appropriate and comprehensive

training are provided to stakeholders
for the implementation of the energy

audit scheme
Existing market demand for energy
audits

Tender is currently ongoing for
training of energy auditors.

A standard will be established as
a result of the current tender.

As of the Terminal Evaluation,
training and certification have not
been completed for buildings
Training for 50 energy auditors
was provided for industrial
energy audits under the SIDS-
Dock extension to the GEF-
financed project.

Existing market demand for
energy audits seems to remain
limited but is increasing as
awareness has increased.
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Hierarchy of Objectives

Key Performance
Indicators

Target

Critical Assumptions/Risks

Achievements as assessed at
Terminal Evaluation

Output 2.2 :

Number of investment-
grade energy audits and
feasibility studies
through audit

scheme increased

Number of
investment-grade
energy audits and
feasibility studies
undertaken

End-of-project target:

o Full utilisation of the
available GEF project funds
for part-financing of 50
energy audits

¢ A minimum of 30 out of the
50 supported energy audits
should lead to concrete
investment projects for the
implementation of the
recommended audit
measures

Mid-project target:

e Final draft of energy audit
scheme documentation and
report on contingent support
mechanism for financing
energy audits, are available
for implementation

Sufficient project funds are available
for the part-financing of the 50 energy
audits. If additional funding is
needed, Government and/or donors
are willing to provide the necessary
funds.

The owners of the designated
buildings are able to acquire the
remaining funds needed for the 50
audits

On-going growth or sustaining of
energy (electricity) prices; and plenty
of market opportunities have been
developed for investing in energy
auditing and in the implementation of
the audit measures

e 30 industrial facilities have
received industrial energy audits
through SIDS-Dock. In a follow-
up survey, 20 reported energy
savings as a result.

o Fight additional facilities have
received energy audits under a
scheme supported by AFD and
made desirable by the awareness
raised by the UNDP-
implemented, GEF-financed
project.

e Savings of 1,500 tCO; have been
realised.
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Hierarchy of Objectives

Key Performance
Indicators

Target

Critical Assumptions/Risks

Achievements as assessed at
Terminal Evaluation

Output 2.3 :

Standard designs for
low- and middle-income
housing, school, and
other buildings needs
developed and in use

% of the total
number of targeted
new residential and
non-residential
buildings
constructed as per
the standard
designs

End-of-project target:

¢ 100% of the new low-
income housing constructed
through the National
Housing Development
Corporation incorporates
energy efficiency and
energy-saving measures as a
result of this project

e Standard designs have
become de facto norm for
off the shelf construction of
the other targeted residential
and non-residential
buildings

Mid-project target:
*Final draft of
standard designs
available for the targeted
residential and non-
residential buildings of
<500 m?

e Government may not opt for
mandatory standard designs

e Standard designs may not be suitable
for a mild tropical climate such as that
of Mauritius and may therefore not be
acceptable to the local stakeholders of
the public and private sectors

o As noted in the risks section, the
adoption of standard designs was
not deemed feasible by the
Ministry of Public Infrastructure
and stakeholders. This was
claimed to be in part because of
the nature of the tropical climate
and strong climate variations
within the island and in part
because these are considered
architecturally undesirable.

o Instead, a set of standard design
guidelines is being developed
based on the standard designs
produced under the UNDP-
implemented, GEF-financed
project and will be disseminated.
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Hierarchy of Objectives | Key Performance Target Critical Assumptions/Risks Achievements as assessed at
Indicators Terminal Evaluation

Output 2.4 Number of End-of-project target: e On-going and consistent support from |e Labels are available on major

Appliance selection and | Guidelines ¢ Guidelines are available at Government, donors and other appliances at major retail outlets,

installation guidelines
for key products
available at

points of sale

all points-of-sale for at least
5 of the targeted household
electric appliances

¢ Copies of guidelines for
building energy efficient
products, fabrics and
appliances are widely
disseminated through
networks of suppliers of
products and services

Mid-project target:

*Final draft report available
on the review of
international energy
performance standards and
energy labelling of
household electrical
appliances

concerned stakeholders, throughout
and after the end of the project

e Inception of this project component

may be delayed awaiting the other
outputs to be delivered

such as refrigerators and freezers,
and some washing machines.

A voluntary agreement on
labelling of appliances was
entered into with the retailers in
January 2014.

Labelling is expected to become
mandatory early in 2015.
Awareness of the meaning of the
labels is present but awareness of
their importance as a decision
support tool for buyers is limited.
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Hierarchy of Objectives | Key Performance Target Critical Assumptions/Risks Achievements as assessed at
Indicators Terminal Evaluation
Output 3.1 Number of End-of-project target: e Inception of this project component e The number of commercial
Costs and benefits of commercial actors | e Number of commercial may be delayed awaiting the other actors in the building energy
building energy in building energy- | actors in building energy- outputs to be delivered saving sector has clearly

efficiency measures well
known by service

saving sector

saving sector increased by
a factor of 10 since start of

e Market opportunities for building
energy efficiency and energy-saving

increased. It is estimated by
market participants that currently

suppliers and policy the project may not be attractive enough for the there are 20-30 commercial
makers. commercial actors actors. The quantitative data are
Mid-project target: e A suitable methodology is devised for | lacking to confirm whether this
* Number of commercial the survey of the number of represents a ten-fold increase but
actors in building energy- commercial actors at the inception, it is plausible.
saving sector increased by mid-way and at the end of the project |e The analysis of energy efficiency
a factor of 5 since start of has in general not yet reached
the project the sophistication of cost-benefit
assessment in Mauritius.

e As identified in the risks, this
component is delayed by delays
in other components.

Output 3.2 Energy-saving End-of-project target: ¢ Inception of this project component ¢ Interviewees unanimously

Awareness of building
energy-saving
opportunities improved,

awareness score

e Average “energy saving
awareness score” tripled as
compared to baseline

Mid-project target:

e Average “energy saving
awareness score” doubled
as compared to baseline

may be delayed awaiting the other
outputs to be delivered

¢ On-going and consistent support from
Government, donors and other
concerned stakeholders, throughout
and after the end of the project

agreed that there has been a clear
increase in awareness.

¢ The majority of interviewees
said that the change is in large
part due to the work of the
UNDP-implemented, GEF-
financed project.

¢ The quantitative data to
determine an “energy saving
awareness score” are not
available.

e An awareness campaign has
been carried out and an impact
assessment for it is scheduled but
was not available in time for this
report.
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Hierarchy of Objectives

Key Performance

Target

Critical Assumptions/Risks

Achievements as assessed at

Indicators Terminal Evaluation
Output 4.1 e Number of End-of-project target: e On-going and consistent support from |e Mid-term review and terminal
Monitoring and deliverables e Terminal Evaluation of the Government, donors and other evaluation have been carried out.
Evaluation work plan submitted by the | project done by an concerned stakeholders, throughout | e A methodological tool (log-
implemented project independent international and after the end of the project frame) exists.
consultants evaluator e Measured indicators are not
e Project outcomes | ®Methodological tool (log- available for all project outputs
and outputs frame) for measuring and impacts.
achieved project performance and
impacts has been
formulated
e Measured indicators of
project outputs and impacts
Mid-project target:
o Mid-Term Evaluation of the
project done by an
independent international
evaluator
Output 4.2 Number of End-of —project Target: ¢ On-going and consistent support from |e The project has produced 17
Lessons learned technical reports, o At least 2-3 project Government, donors and other technical reports which are
collected, prepared and | publications, technical reports and/or concerned stakeholders, throughout publicly available. They could be
disseminated. leaflets/pamphlets, publications are made and after the end of the project better promoted and available in a
and so on, that available online on a single permanent online location.
have been website and/or in hard e Documentation of lessons learned
published or hosted | Ccopies occurs to some extent in this

to websites

e Lessons learned
documented provide a basis
for energy efficiency
policy-making inside and
outside Mauritius

Mid-project target:

e Dissemination of draft
deliverables to local
stakeholders for their
comments and views

report.
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3.1.2

Project risks and assumptions

Several of the risks considered at the project outset have materialised and resulted in the delays which
prevented the project from achieving certain outcomes. The table below presents the risks and remedial
actions identified at the time of project proposal and evaluates which risks materialised, their impact,
what remedial actions were taken and how effective the remedial actions have been.

The risk that presented the most significant impediment to the project was not identified at the outset —
namely, finding and retaining appropriate staff. In a country with a relatively small population such as
Mauritius with, at the time of project inception, negligible experience in energy-saving measures, the
hiring of experienced staff to lead such a project was very likely to be a challenge. The same challenge
has been faced with the staffing of EEMO.

Risks

Type

Like-
lihood

Remedial actions

Influence on the project as
assessed at Terminal
Evaluation

1. Lack of ongoing, long-
term political and
Government support for
building energy
efficiency

Exogenous

Low

Ongoing consultations and
ownership of project
development and
implementation, with key
Government stakeholders.

Establishment of EEU under
Output 1.1 reinforces
project ownership.

While there has been some
on-going support, it has not
always been coordinated,
with various parties moving
in various directions. This has
clearly resulted in delays in
the project.

Consultations and steering
committee meetings were
held, but more outreach to the
various stakeholders could
have smoothed operation.
Establishment of EEMO did
not create the desired
ownership in all sectors of
Government.

The direct support of the
Minister of Electricity and
Public Utilities, and the
rapport with UNDP, has been
cited as a key factor in the
progress of the project and
progress of the legislation
that has been passed.

2. Government puts back
subsidies for electricity,

thereby reducing market
signals for energy saving

Exogenous

Low

While there is some political
pressure to reduce
electricity tariffs,
Government plans to
establish an independent
regulatory authority will
help to de-politicise
electricity rates. Ongoing
policy dialogue through this

Risk has not materialised.
The Government has instead
raised energy prices and
announced plans to continue
removing subsidies.
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project will help to reinforce
the importance of cost-
recovery in the sector.

Lifeline tariffs, if deemed
necessary for very low-
income households, will not
have a significant impact on
this project.

3. Low fossil fuel prices | Exogenous Low Since Mauritius imports all | - Risk has not materialised
fossil fuels, they come at a (actually, the reverse — higher
premium price. Coal, which fossil prices — has
will be required for future materialised).
growth in base-load
capacity as well as in the
sugar industry out of season,
is imported from South
Africa and prices are thus
already low. Oil, which is
required for peak-load, is
globally expected to
maintain high prices with
huge growth in India and
China markets.

6. Poor cooperation Endogenous | Medium Highly participatory project | - This risk has materialised and

between stakeholders development and resulted in project delays.
implementation strategy, - The project has lacked the
with specific incentives to resources (primarily a
key institutions. permanent Project Manager)

to engage in the level of
participatory project
development and incentive-
building necessary to
overcome these obstacles.

7. Withdrawal of Endogenous | Medium Government commitments - Risk has not materialised.

baseline funding in this area have been
confirmed at the highest
level and they have been
committed over some time
to energy efficiency,
although financial resources
have been limited.

8. Inadequate project Endogenous | Medium Careful selection of project | - This risk has materialised to a

implementation

team members and the
M&E to be put in place is
required. The project design
aims to minimise
institutional bureaucracy
through careful
apportionment of activities
between Government and

significant extent. The lack of
a permanent Project Manager,
coupled with Government
changes in procurement
strategy, meant that the
careful apportionment of
activities between the
Government and private
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private sector. sector has not been possible
to the extent necessary to
support the project.
9. Cost over-run and time | Endogenous | Medium Negotiation of fixed price - Remedial action was pursued,
delays “turnkey” contracts with but was not sufficient. In
experts will be required. particular, turnover of the

Project Manager and
difficulty in hiring new
project managers has resulted
in long delays to the project.

10. Use of inappropriate | Endogenous | Low Utilising technologies with | - While this risk has not
technologies a satisfactory track record materialised per se, the use of
and use of experienced standardized designs was
contractors will be required. hampered, to an extent, by
the inappropriateness of the
Market forces and no GEF- designs.

financed technology
subsidies aim to ensure that
rational choices are made
for investments.

11. Failure of investment | Endogenous | Low Mitigated through use of - The project did not reach the
projects commercial approaches stage of seeking investments
placing risk in the hands of for projects.

private sector. Training in
investment quality energy
audits also contributes to
reducing this risk.

3.2 Project Implementation

The implementation of the project was adapted considerably to address the difficulties faced by the
project. The main outcomes of the project are:

- Establishment of EEMO, which goes beyond the originally envisioned EEU

- Inclusion of energy-saving efforts in the Building Control Act

- The use of the project structure for the establishment of a grid code and feed-in tariff

- Establishment of appliance energy labelling, and as of 2015, mandatory labelling

- Putting energy savings on the Government agenda in Mauritius

- Enabling the US$1 million SIDS-Dock project

- Enabling the €50 million energy support loan and €1.5 million grant that will be used specifically
to “fund concrete and innovative energy efficiency projects”?

Many of the above outcomes were not specified in the original project but have come about through
adaptive management.

2 AFD allocates RS 2 billion as Budget Support for the Energy Sector, December 10, 2013,
http://www.govmu.org/English/News/Pages/ AFD-Allocates-Rs-2-billion-as-Budget-Support-for-the-Energy-
Sector.aspx
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The absence of a project manager, together with a lack of clarity on specific roles between the
Implementing Agency and the Executing Agency, meant that the Implementing Agency played a broader
role than usually assigned to it, becoming involved in the daily execution of the project and management
of stakeholder involvement, but with a less effective outcome than a dedicated project manager.

The monitoring and evaluation of the project has met the minimum requirements, with a Mid-Term
Review and Terminal Evaluation being conducted. However, the absence of a baseline and end-of-project
impact assessment makes quantitative assessment of project outcomes impossible. Such assessments were
planned for in the Project Document, and to some extent were conducted in the project preparation phase,
but still leave much to be desired. An impact assessment of the effectiveness of the awareness campaign
is planned as of the writing of this report.

Project Finance

Project finance data are collected from the Project Implementation Reports (PIRs).

Year (until June | Cumulative GEF financing Cumulatl.v ¢ Additional Flna}ncml
30) disbursed (S) Co-financing leveraged Dellve;'y
$) funds ($) Rate
2009 108,068 - - 11.84%
2010 106,628 10,250,000 - 11.69%
2011 315,072 10,395,385 96,322 (AFD) 34.53%
2012 628,040 10,625,000 - 68.83%
2013 679,165 10,700,000 60,000 (SIDS-
Dock) 74.44%
20144 826,746.555 10,700,000 - 90.61%
. . . . Amount
Financing (source) Classification Type
Planned ($) Actual (%)
UNDP 1A Cash 0 80,000
Ministry of Public Utilities National In Kind 338,295 300,000
Government
Ministry of Environment & NDU National Cash 50,744 10,000,000°
Government
Ministry of Environment & NDU National In Kind 33,830 0
Government
Central Electricity Board National Cash 135,318 400,000
Government
Okipoo LTD Private Sector Cash 180,000 0
Investments as a result of energy Private Sector Cash 4,500,000’ 0
audits-end users
Total Co-financing 5,238,187 10,700,000

3 Percentage of GEF budget actually spent each year.

4 2014 PIR does not indicate co-finance or leveraged funds
5 Total spending of $868,273.59 is reported by the CO as stated in the Combined Delivery Report. A further
$44,137.41 remain to be spent on the Terminal Evaluation, fees to the CEB related to their energy efficiency

campaign, and awareness materials. Together these constitute spending of $912,411 of GEF funds.

6 Co-finance allocated for installation of solar water heaters under Maurice Ile Durable Fund, 2012 PIR.

7 Non-committed co-finance for investment as a result of energy audits.
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3.3 Project Results

The evaluation ratings are difficult to assign because the outcomes of the project are highly varied in their
degree of achievement and because the authorities and responsibilities for the project, particularly for
hiring, have moved back and forth between the Implementing Agency and the Executing Agency. The
quality of execution of certain elements of the project, such as establishing legislation and policy, has
been Highly Satisfactory, while the execution of other elements, in particular training and execution of
audits, has been Unsatisfactory.

Evaluation Ratings:

1. Monitoring and Evaluation rating \ 2. IA& EA Execution

M&E design at entry S Quality of UNDP Implementation MS
M&E Plan Implementation MU | Quality of Execution - Executing Agency MS
Overall quality of M&E MS Overall quality of Implementation / Execution MU
Relevance HS Financial resources: ML
Effectiveness MS Socio-political: L
Efficiency MS | Institutional framework and governance: L
Overall Project Outcome Rating MS | Environmental : L
Overall likelihood of sustainability: L

The project is rated as “Highly Satisfactory" for relevance. Mauritius is entirely dependent on imported
fuels for electricity generation, with high energy generation costs and subsidies which consume hard
currency. At the inception of this UNDP-implemented, GEF-financed project, Mauritius had no national
energy efficiency agenda. The project has gone a long way towards creating that agenda, both through
legislation and through awareness.

The project is rated as “Moderately Satisfactory” for effectiveness and efficiency because it has met some
of its outcomes but not others (see Log Frame Analysis). The project has well exceeded its original
timeline, taking more than twice the envisaged time. Part of this is a result of overly ambitious initial
plans. The legislation was passed in 2011-2012, not requiring the full extension time. It is the case that,
with multiple changes in project managers, implementation has not been as efficient as it could have been,
hence the “Moderately Satisfactory” rating.

The project is rated overall as “Moderately Satisfactory” because it has achieved its emissions reduction
target, albeit through a mechanism not originally envisaged, and because it has put in place durable
structures to promote the long-term sustainability of energy efficiency in Mauritius: EEMO, the Energy
Efficiency Act, and the energy component of the Building Control Act. The project has also succeeded in
securing funding of US$1 million (slightly more than the original GEF funding) from SIDS-Dock toward
the achievement of project outcomes. Nonetheless, four years after the originally planned close, key
project outputs remain unachieved. Had these outputs been achieved, the project would have been rated
“Highly Satisfactory” overall. Had the Energy Efficiency Act, Building Control Act, and FiT not been
passed into law, and had the GHG reductions achieved through the FiT not occurred, the project would
have been rated “Highly Unsatisfactory”. Given that the project has achieved its target emissions
reductions through lasting mechanisms, and has put in place the desired legislation, a rating of
“Moderately Unsatisfactory” is not justified. At the same time, despite its achievements, a rating of
“Satisfactory” is somewhat difficult to assign with outputs that have not been achieved as of yet. Hence,
the rating of “Moderately Satisfactory” is assigned.

Assignment of responsibility between the IA and EA on execution is difficult given the Government’s
decision mid-project to shift responsibility for hiring of project managers. Cooperation between the 1A
and EA at a high level was evident in the evaluation and was a clear factor in enabling the passage of
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legislation. As a result, both are assigned a “Moderately Satisfactory” rating for execution. Nonetheless,
the overall project is assigned a rating of “Moderately Unsatisfactory” as it has not achieved several of its
targeted outputs despite ending in 2014 instead of 2010 as originally intended.

The project has a high likelihood of being sustainable. Social and political interest in energy efficiency is
high, as observed during interviews. The institutional framework exists with the existence of EEMO and
its management committee, which includes a broad range of participants. Environmental sustainability is
not a concern as energy efficiency contributes to the improvement of the environment. Financial
sustainability is rated as “Moderately Likely” because EEMO depends directly on MEPU for funding and
could conceivably be hindered by a shortage of funding in the future.

It is clear from the interviews conducted, in particular with Government entities, that there is considerable
country ownership of energy savings initiatives. In fact, there is perhaps some rivalry among various
entities about the ownership of various initiatives.

3.3.1 GHG Benefits of the Project

Direct emission reductions attributable to the project are estimated as 53,481 tCO, arising from the
implementation of a feed-in tariff (FiT) for small-scale and medium-scale distributed generation
established by the MEPU and implemented through the Central Electricity Board (CEB). The
establishment of the FiT and the necessary grid code were carried out through the PMU and with support
of the UNDP-implemented, GEF-financed project. Hence, they are a direct consequence of the project as
the establishment of the FiT would not have occurred without the existence of the PMU (as noted by
MEPU and UNDP, and evidenced by the UNDP-GEF supported tender for a consultant to develop the
grid code).

These CO; reductions are calculated as follows:

Total renewable energy installed capacity under the FiT, December 31 2013: 2,459 kW

Electricity generated 2013 by renewables installed under FiT: 54,383 MWh
Mauritius grid emission factor (per GEF figures): 0.9834 tCO,/MWh
Assumed lifetime of equipment: 20 years

Therefore, the electricity expected to be generated over the estimated lifetime of the generation capacity
installed during the project lifetime® is 1,087 GWh. Application of the grid emission factor for Mauritius
of 0.9834 tCO,/MWh results in direct emissions reductions of 53,481 tCO,, per GEF guideline
definitions.

The 42,000 tCO;, of direct reductions calculated at the time of preparation of the project have not
materialised as the implementation of the activities leading to those reductions have been pushed beyond
the end of the project period (implementation of energy audits and subsequent energy saving investments,
and implementation of new building regulations). They can still be expected to be realised with the
realisation of outcomes under the SIDS-Dock project. As such, they will be classified as indirect
reductions of the UNDP-GEF project.

The estimated 126,000 - 245,000 tCO; of indirect emissions reductions calculated at the time of project
inception in the Project Document remain valid and can be expected in addition to 42,000 tCO, noted in

8 As per GEF guidelines on GHG emission reduction calculations, direct emissions are those resulting from the
lifetimes of equipment installed during the implementation period of the project.
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the previous paragraph, as indirect emissions reductions that will be realised with the implementation of
energy audits and subsequent energy improvements under the SIDS-Dock project.

Indirect reductions GHG emissions on the order of 2,000 tCO, have resulted from work on industrial
energy efficiency as a result of, or influenced by, the UNDP-implemented, GEF-financed project. Such
reductions are the result of the follow-on SIDS-Dock project and work by AFD. These have resulted in
approximately 35 energy audits, of which approximately 25 have implemented energy saving measures.

Indirect emission reductions may have occurred as a result of appliance labelling schemes that have
already been implemented voluntarily and will be mandatory in 2015. However, the data to quantify these
reductions do not exist as of this Terminal Evaluation. Similarly, there has been an overall reduction in
energy intensity in the Mauritian economy from 0.076 toe/100,000 MUR in 2011 to 0.073 toe/100,000
MUR in 2013. This continues a trend of reduction in energy intensity of the Mauritian economy, falling
from a peak of 0.91 toe/100,000 MUR in 2006. The data do not exist to link the reduction to the
UNDP-GEF project, despite the overall increase in awareness as a result of the project — a matter
confirmed by almost all interviewees.

The project has not produced any direct post-project emissions reductions, as defined by the GEF
guidelines, as it has not put in place any revolving financial mechanisms to fund implementation of
emission reductions after the end of the project.

3.3.2 Impact, Co-development benefits, and mainstreaming of UNDP principles

Despite the lack of quantitative data to assess project impacts, it is clear from the interviews conducted for
the Terminal Evaluation that the UNDP-GEF project has had an impact on establishing energy efficiency
in the Governmental dialogue in Mauritius. It has provided a catalyst for other development agencies,
such as energy efficiency work by AFD.

By establishing a steering committee with broad involvement from ministries and Government
departments, the project has promoted interaction between various ministries and institutions. This large-
scale participatory dynamic can be expected to have positive catalytic effects on projects requiring cross-
ministerial and cross-institution cooperation in the future. This was observed to an extent already during
the interviews, where representatives from various entities were in contact and shared ideas largely
through their common participation on either the project steering committee or the EEMO management
committee.

As the majority of Mauritius’s electric power is generated by heavy fossil fuels, the reduction of fossil
fuel combustion can be expected to lead to a reduction in pollutants such as nitrogen oxides. Tourism is a
significant contributor to the Mauritian economy. By promoting Mauritius as an environmentally
conscious destination, Mauritius may be able to increase its share of high-value, environmentally
conscious tourists.

Providing energy audits and implementation of energy efficiency measures provides equal opportunity
employment for men and women but is not otherwise expected to directly have gender benefits. An
increase of environmentally-awaretourism is likely to drive an increase in demand for handicrafts, the
manufacture of which has traditionally been dominated by women of lower incomes. Thus, the project
could indirectly create increased employment opportunities.
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4. CONCLUSIONS

Given the state of the energy savings field in Mauritius and around the world at the time of project
inception, some of the project targets were overly ambitious and difficult to achieve. The project has gone
beyond some of its designed outcomes, most notably in the passing of the Energy Efficiency Act as law,
which establishes EEMO as a legislated body instead of a unit within MEPU; in using project resources to
establish a grid code and FiT; having a Building Control Act passed with energy efficiency regulations
included; and securing the SIDS-Dock project to include industrial energy efficiency.

Some of its quantitative implementation targets have not been met — specifically those relating to training
and certification, full staffing and functioning of EEMO, adoption of standard designs or design
guidelines, the conduct of energy audits and the resultant energy savings.

Thus, it is possible to conclude that the higher-level policy and targets have been achieved and exceeded,
while the lower-level, follow-on, implementation targets have generally not been. In the longer-term
view, the outcomes achieved are clearly the more important for the sustainability of energy savings in
Mauritius. But, in the short-term view, the project has failed to meet some of its quantifiable outcomes.

The project faced several difficulties, most notably the high turnover of project managers and difficulties
in hiring staff. Effective adaptive management allowed the achievement of important gains even in the
light of these staffing difficulties.
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S.

RECOMMENDATIONS AND LESSONS LEARNED

Recommendation 1: The completion of project outcomes through the current UNDP Tender for
Consultancy Services to Assist the Energy Efficiency Management Office in Energy Audit
Management and to Develop an Energy Efficiency Building Code Compliance Scheme

The tender currently underway by UNDP, under the SIDS-Dock continuation of the UNDP-
implemented, GEF-financed project, promises to achieve a number of outputs not achieved under
the UNDP-GEF project. The careful implementation and monitoring of the activities under the
current tender as part of the SIDS-Dock project, as well as involvement of key stakeholders in the
selection of the consultant, will be important to the project’s success.

Recommendation 2: A focus on_staffing, training and guidance for the Energy Efficiency
Management Office (EEMO)

The staffing and training of the EEMO are critical for the long-term sustainability of the project’s
impacts. Staffing, of the project and the EEMO, has been the key reason for delays in the project
and the project’s failure to achieve certain outcomes. Therefore, a focus on continuity of staffing in
the future will be critical to the long-term success and sustainability of the project’s achievements.
Specifically, this can include:

- Long-term, focused training for EEMO staff (training is already part of the present UNDP
tender for Consultancy Services for energy auditors).

- Staffing efforts from both within and outside Mauritius. Attempts were made to recruit
international staff for the EEMO, with a generous allowance, but lack of effective
advertisement of the positions led to no results.

- Coordinating with other, well developed, national energy management organisations to send
EEMO staff for internships of six months to a year can be very valuable.

- EEMO has a management committee which helps guide its activities. The committee is
already fairly well composed but could benefit from the inclusion of a representative of the
Central Electricity Board (CEB).

Recommendation 3: Enhancement of municipalities’ capacities to enforce the Building Control
Act

At present, local authorities have limited ability to enforce existing building codes. In general,
violations are often met with small penalties, after which the violations become legal; the result is
that local authorities are often discouraged from pursuing violators, knowing that their ability to
remove violations may be limited. Several steps are recommended to allow municipalities to
effectively enforce energy-saving measures:

- Inclusion of an architect within the local authorities to advise on and be responsible for
building energy matters. Currently, personnel at local authorities have no significant
understanding of energy use in buildings. The understanding needed is considered to be
beyond what can be obtained in a few training sessions. In addition, staff numbers are limited
and fully consumed by present activities. Thus, as a result of interviews primarily at the
Ministry of Public Infrastructure and the Ministry of Local Governments and Outer Islands,
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the recommendation is made to hire or otherwise retain an architect with energy efficiency
experience at each of the local authorities responsible for issuing building permits.

- Ensuring that there are enforceable penalties that are severe enough to act as a deterrent and
that it is not possible to by-pass the regulations.

Recommendation 4: Investment in the long-term development of energy efficiency professionals

The lack of skilled human capacity remains a significant impediment to the implementation of
energy-saving measures in the buildings sector of Mauritius. Therefore, the long-term development
of energy efficiency professionals will be a key factor in sustaining the energy efficiency sector in
Mauritius. Such development can be through continuous training and facilitation of experiences
abroad in countries where energy-saving measures have been effectively implemented.

Lessons Learned

Lesson Learned 1: Clarity on_assignments, capabilities and authority within the project is
mandatory

The project suffered from the lack of a project manager for significant periods as a result of the
difficulty in hiring and retaining qualified project managers. In May 2011, the Ministry of Finance
& Economic Development made a request to the UNDP Country Office (CO) that all future project
managers be recruited by the Government. The request was later rescinded, with UNDP returning to
the hiring of project managers. At the time of this report, representatives from the Ministry of
Finance have indicated that the Ministry is pleased to have UNDP responsible for procurement.

Clearer, written, assignment of roles, responsibilities and authorities at the project start would help
to avoid such situations and the resulting delays. It should be noted that the decision to have project
managers recruited by t