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Executive Summary

INTRODUCTION

Electricity is important for poverty alleviationubaccess to electricity in rural areas
of Zambia is only 2%. The Rural Electrification Aotity (REA) is mandated to plan,
manage the Rural Electrification Fund (REF), mahilifurther funds and finance
projects, offer concessions for electrificationsetected areas, promote decentralised
technologies, etc.

A Financing Agreement (FA) for “Rural Electrificati Infrastructure and Small Scale
Projects”, was fully signed between the Europeam@ssion and the Government of
the Republic of Zambia on 10 May 2008. The totajgrt cost was estimated at Euro
36,511,211.00, of which Euro 9,980,750.00 was ftben ACP-EU Energy Facility
and Euro 26,530,461.00 by the Rural Electrificattarthority (REA).

For the specific European Development Fund (EDmanent under this Financing
Agreement, the expected result is to provide sonakdé electricity services to 6,800
rural households and 12 schools and rural healtire® in target rural areas. The
project is expected to contribute to improved puiiity and income levels and
improved social service delivery systems in oradefacilitate the achievement of the
MDGs.

A Mid Term Review Team was fielded to Zambia 3 J@Aé3 to 25 June 2013. The
Team met with key stakeholders in Lusaka and infige 11-18 June, 2013. An
Inception Report was submitted 6 June 2013 and-bridéng of the MTR was
carried out at the EU Delegation in Lusaka on 2#eJ2013.

DESIGN AND RELEVANCE

The design of the electrical distribution systenbased on ZESCQO’s adopted design
and construction standards, which will simplifyuté ZESCQO'’s stores inventory and
maintenance processes. However, the design docsnumtnot cover all the
prevailing site conditions, thus prompting clairos &dditional costs and extension of
time from the contractor.

The project is consistent with national policiesdathe European Union (EU)
programme, however there is no specific projectflagne for the EDF Project and
thus assessment of performance is only possiliteeibroadest terms.

EFFICIENCY

The project has under-performed due to lack of Eanogne management support and
foresight as well as underperformance by the CotdraThe contracting authority is
the National Authorising Officer of the EuropeanvB®pment Fund (NAO). The
Supervisor is the Rural Electrification AuthoritiREEA). Although the documents
stipulate that REA would delegate “authority inlfak Supervisor to ZESCO Ltd",
this did not eventuate, but a representative fr&&®ZO has been participating in the
Site Meetings.

The European Union Delegation (EUD) to Zambia lackiee time, resources and
expertise to handle energy projects and, additipnahe division of labour,
competencies and responsibilities between the EWD BC Headquarters were
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unclear. In REA, there were gaps in the appointnedndedicated personnel with
responsibility for the project, resulting from $tafrnover and departures overseas for
study. Recently and in attempt to address thesessdoth the EUD and the REA
have appointed dedicated project officers.

The Consultant’'s strict adherence to the specifinatand fairly brusque

communication style have caused considerable dristiin his dealings with the
Contractor. Delays in replacement of key consultastaff for 3 and 4 months and
short term social and environmental expert for avgear is attributed to his lack of
knowledge of EDF rules.

The PSC has not managed to plan for necessanestutisigns and design reviews
early enough to correct the project steering divatt The documents comprising the
works contract were contradictory with regard tgawEty of main transformers,
length of lines, and quantities. Although the ordéprecedence in the contract and
Tender Dossier was that design documentation (cigayitakes precedence over the
BoQ, the consultants’ Design Review Report datededdoer 2011, says that at the
very beginning of the project it was decided tlint tata and quantities stated in the
BOQ should prevail. The Contractor later claimed é&xtra costs for items not
mentioned in the BoQ.

Eltech Investments Ltd had signed the contractpléegh guarantees and received
payments, but the MTR was informed that all legélrdquirements in the tender
dossier had been complied with authorising Elteohre$tments Limited to represent
the JV Eltech Investments Ltd and ZISMO Engineeringcontractual matters.

Although for all practical purposes Eltech has dase the Contractor, Eltech did not
have sufficient experience for this type of pragect

The project has suffered problems with procuren@nimaterials, e.g. incorrect
material, incorrect quantity, delays and unnecdgsging up the Contractors funds
as the Supervisor/Consultant were by-passed bedguse contractor obtained the
30% advance without providing a procurement plad @iy at the beginning of the
project the contractor placed purchase orders Her dntire scope of wood poles,
transformers, and conductors, based on the BiQwéntities without requesting the
approval of the consultant and REA/ZESCO. An exampf the procurement
problems is the procurement of wood poles for the. [The Contractor paid up front
US$288,741 for having all 3,671 poles deliveredyednut had them rejected because
of insufficient creosote penetration and unideetifsuppliers following a fire in the
FAT inspected factory and had to go to other sepplvithout being reimbursed (at
the time of the MTR) for the upfront payment.

The contractor has submitted a number of variatreggiesting contract extensions.
However, the project completion is likely to go bey the extension the
Supervisor/Consultant is likely to allow.To chanipe Contractor is not a feasible
option due to the remaining EDF time and as theareimg uninstalled materials has
either been procured, is in the process of beingyred or is stored at the Contractor.

! The design review report was submitted in Aug@dti2and discussed in November 2011, almost a
year after the works contract was signed, whicherdicection changes difficult. In addition, the EUD
informed the MTR that the design review report id capture all the issues they had expected, but
the consultant did not accommodate their concerns.
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The MTR Team argues that because of a “collectesponsibility” for the current
state of affairs and the development context argtexia” extension of the contractual
completion date without cost should be accepteds Eltended completion date
should be set to secure completion.

EFFECTIVENESS

The MTR team assesses that the Kaoma TBZ projé-B0% complefe The 66/33
kV Kaoma Substation still requires the transforraed switchgear which has to be
transported from Lusaka together with a crane. TB&Z 33/11 kV substation is
somewhat further advanced. The MTR team believatstiie Contractor’s estimate of
having this sub-project finalised within 2-3 montb®verly optimistic and believes it
could take up to the end of the year.

The Mumbwa Big Concession Project is further behiman Kaoma TBZ and the
MTR Team assesses that it is 50-60% complete. Tinaidva 88/33 kV substation is
almost ready for connection. REA/ZESCO has yetaiwycout a preliminary survey
for the Northern Part of the Big Concession, whigds not included in the original
project. Again the MTR team thinks that the Conivés estimate of finishing the
projects in 4 months time is unrealistic and belgit will be well into next year.

If variations now on the table are approved, thetre@tual completion date moves to
August 2013. Discussions are on-going on how td dé&h Contractors Claims and
variations estimated to EUR 621 000.

According to the TAP, the EDF component was

....to provide sustainable electricity services t00D, rural householdsand 16
schools and rural health centre in target rurahsar@he project is expected to
contribute to improved productivity and income lisvand improved social
service delivery systems in order to facilitate siseievement of the MDGs.

At the time of the MTR, neither of the expecteduitssshad been achieved; nor, in the
opinion of the MTR team are the expected housebotohections likely within a year
of the immediate conclusion of the project. The andpcus of the project is the
construction of a backbone with a 20 year timezworj which will facilitate ongoing
connections into the foreseeable future. Thusudggment is possible regarding the
expectation that electrification will lead to inased economic activity, which will
contribute to poverty reduction in the targetedaaréVhile the MTR team believes
that the assumption is logical, should farmers tagethe opportunity, there is at
present no evidence to suggest that they will besufiicient numbers to make a
significant impact on poverty levels in the targetas.

Nor, does the MTR team believe that occupants & B farms or international
investments qualify as poor. Connecting them mdyp Heem increase productivity,
but unless it also results in substantial new jaibss will not reduce poverty.
Electrification may contribute to poverty reductibat this is a function of equitable

2 The MTR assessments of the extent of completidheprojects are based on the documents
Erovided by the Contractor during the MTR
Subsequently revised downward to 6 800 in Rider 1.
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access; this project does not address this, instepeind on the World Bank-financed
subsidy scheme for connections. Should this noextended beyond the current
completion date (December 2013), even fewer cororectan be expected since fees
will rise 1 133% over the subsidized rate.

On the other hand, the MTR team is confident thigh e project’'s completion the
16 targeted GoZ institutions will have been coneédctAs noted, this will have a
positive effect on the quality of pupils’ learniragnd, possibly, on improved adult
literacy along with an increase in the schools meostreams from this source.
Similarly, health services will improve; a reliabfmwer supply will enable the
Nkema Health Centre, for example, to operate it} @Dunt equipment improving
sexual health services to the TBZ population. Farrtiore, lighting will improve
maternity services, possibly contribution to the Gl@oals in relation to infant and
maternal mortality.

There are also questions surrounding the expectaid environmental benefit, a
reduction in deforestation arising from a reductioncharcoal use. However, if
successful, any reduction will have a negative meoeffect on rural residents.
Furthermore, there are questions whether the aggamig correct. As a result, the
achievement of this benefit is questionable.

The MTR team recommend that the EU should commmsaitex post evaluation of
the EDF-funded project component at least five geafter its completion to
determine the achievement of the expected results their contribution to the
expected outcome, poverty reduction.

IMPACT

Impact assesses the contribution of the resultgeaett to achieving the expected
outcome (project purpose or immediate objectivedsessing impact at this point in
time is difficult as clear evidence is not evidpribr to the programme’s completion.

However, it is expected that the projects will pdev

« High quality electricity supply, and thus potentiat economic development
& the advantages of a diversified production system

» Contributions to a more efficient use of resouregsmproving the efficiency
of energy usage by farms and rural households edhgcmg the consumption
of fuel wood, charcoal and other air polluting sms

» Improved service delivery — education and health

* Improved educational performance — access to losigely periods

* Increased income stream for schools — adult literac

* Improvements in maternal and infant mortality (MDGaight time deliveries
in light

SUSTAINABILITY

Technology. The MTR Team suggests that REA for future projesttsuld consider
reducing the high costs of electrification by ustmcumented and proven, low cost
methods and techniques in electricity networks tieate become used in different
countries in sub-Saharan Africa, although not getambia.
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Cost savings can be achieved by omitting 11 kVslirspecially where 33 kV and 11
kV lines run in parallel. Aerial Bundled Cables hiess maintenance and non-
technical losses by illicit consumption and extensof the low-voltage system is
easier as no safety distances to obstacles hawe ¢onsidered. Single-phase, instead
of three-phase, networks are likely to be adegumteany situations with customers
requiring high-powered three-phase motors servedsiiyg phase converters. Single-
phase Single Wire Earth Return (SWER) technologtypscally 20 — 60% cheaper
than 3-phase, whereas 2-wire systems are somewhkeetween 3- phase and SWER
in both cost and transmission capacity. Many céestnave omitted the earth wire on
their 33 kV OHL.

Institutional Sustainability. Rural electrification projects must be institutiipa
viable. Projects are institutionally viable whemyhhave adequate organization and
funding for operation, maintenance and follow upe3e projects will be owned and
managed by the national utility, ZESCO, and the ME&RBm feels that ZESCO will
have capabilities to manage the operation and eaamice of the project.

Economics. It is often a challenge for power utilities to bata financial sustainability
with expanding grid coverage. Although ZESCO fdolg time had tariff levels far
below the cost of service levels, recent tariff ustinents have been relatively
substantial. The 2007 Pre-feasibility studies iatkd acceptable EIRR and FIRR
assuming the tariffs increased at 5% p.a. for a MRV result with no Bulk Supply
Tariff and 9.5% for a zero NPV result with a Bulligply Tariff, which the recent
migration to cost-reflective tariffs seems to haehieved. This raises the question if
customers can afford the new tariffs.

A cost recovery based connection fee usually ctutes a main barrier to customer
connections as it is often high compared to incdewels in the local population.
Experience shows that poorer household often hastl bhe ability and the
willingness to pay for electricity consumption, Imait for the connection fee.

ZESCO now allows customers to pay connection fees a period of 36 months
through electricity purchases on a prepayment nmgtesystem. ZESCO has also
introduced a special program to connect household&150, but this runs out in
December, 2013.

Productive use. REA’s rural electrification projects focus on contieg public
institutions and existing businesses. The projbaige to a lesser degree targeted the
specific productive and social sectors and focusestrengthening these. Experiences
from other countries’ rural electrification interw@®ns suggest that rural
electrification should be integrated with plans astdategies for local business
development to maximize positive income generagitigcts.

7. RECOMMENDATIONS
1. Ensure that the EUD has the appropriate skills exjgertise to deal with
energy infrastructure.

2. Ensure, in all future similar projects, that thgaipted Consultant is on site at
least two months in advance of the Contractor

1C
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Ensure that a Design Review is completed and @taileefore the Contractor
iS on site.

Ensure that the Contractor has prepared an appfremirement Plan before
any advance payment is made.

Ensure that (a) social and environment expert@)iraipost from the start of
actual implementation. Ensure that there is agadte allocation of time
(minimum 200 days) available for such inputs.

Ensure that the Supervisor has nominated a coptétt for the project’s life.

Ensure that the Contractor appoints a responsitdeoffice based individual
to respond to the requirements of the EMP and SMP.

Commission an ex post evaluation of the projecteast five years after
completion to assess achievement of the EDF-comrmi@neesults and their
contribution to expected outcomes.

Approve an 18 month no-cost extension to enableCibtractor to complete
the works.

11
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1. INTRODUCTION

1.1 Background

Energy and in particular electricity is an impottaequirement towards poverty
alleviation and improvements in service deliverwtrious sectors of the economy.
Electricity is used for various purposester alia water pumping, agro-processing,
commercial activities, social activities and hotmsdd use. Access to electricity in
Zambia, particularly in rural areas, is very lovationally 20% but in rural areas only
2%.

The 2002 Country PRSP outlines the GoZ objectivintoease access to electricity
from the current 2% to 15% by the year 2015. Thigether with other sectors’
initiatives, expects to contribute to poverty reilue and the achievement of the
MDGs. Estimates to achieve this level of accessiial areas are in excess of Euro
700 million. As this can only be achieved with theport of cooperating partners,
the EU/ACP Energy facility allocated 171 million 88 under the®® EDF to support
various projects under the Energy facility.

1.2 Sector Context

Zambia has an installed electricity generation capeof 1 786MW, of which 1
676MW is hydropower. Electricity is also producesing thermal energy mainly bio-
gasses and diesel. However, electricity generatrom diesel is expensive as
petroleum products are imported. Generation averageut 7,500 to 8,000 GWh per
annum with Maximum Demand at 1 100MW. The courlias an undeveloped
hydropower generation potential of over 6 000MW grldns are underway to
develop a number of both large and small hydropostations. As well as from
hydropower, the country has potential for eledlyigeneration from solar energy and
biomass. The main electricity companies are ZES@fited, Copperbelt Energy
Corporation (CEC) Plc. and Lunsefwa Hydropower Canyp (LHPC) Limited.
LHPC is primarily in generation while ZESCO and CE€ vertically integrated.
Generation by CEC is for emergency supply to ftigdamining customers.

Power is generated mainly in the southern parhefdountry and transmitted to the
main consumption area, the Copperbelt in the remththe line of rail. The main grid
consists of the 330kV transmission system and uisinission at 220kV, 132kV, 88
kV and 66kV. A number of transmission projects plenned within the countrinter
alia, a 330kV Zambia/Tanzania Interconnector, 330kthoNorth-Western province
and an additional 220kV line to connect Zambia &@whgo DR. The distribution
system consists mostly of 66kV networks coverirgguhban areas and is managed by
ZESCO.

Rural electrification in Zambia predominantly foesson grid extensions to replace
diesel generators in isolated towns and to elgctofvns without electricity. The
National Energy Policy (NEP) (1994) changed thecepn to include the application
of alternative energy sources such as solar PV imid-hydropower. Rural
electrification policy development and national npling was and is still the
responsibility of the MEWD while execution of ruikctrification projects was done

12
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by ZESCO Limited until the Rural Electrification #ority (REA) was established in
2004. Currently, the REA is mandated to plan, rgarthe Rural Electrification Fund
(REF), mobilise further funds and finance projecwsffer concessions for
electrification of selected areas, promote decésdc technologies etc.

1.3  The Rural Electrification and Small Projects Projed

1.3.1 Global objective

The main objectives of the joint REA/ACP-EC EneFgcility project is to contribute

to the achievement of the MDGs and in particulargoty reduction. It is anticipated
that access to sustainable energy and in particliatricity could contribute to

increased economic activity and improved sociavises thereby helping to reduce
poverty. This project aims at to increase accessldotricity in rural areas through
promotion of the financing of grid and renewablergy projects.

1.3.2 Specific objective(s)
More specifically the project is intended to acleiefre following: -

1) To facilitate increased access to electricity tayeged rural households, social
institutions, farmers and small scale commerciaentakings;

2) To facilitate private public partnership in rurde@rification projects in order to
leverage financing for the Zambian rural electafion programme; and

3) To promote application of different electrificatiolechnologies in order to
maximise sustainable utilisation of locally aval&abnergy resources.

The EU funding under the ACP-EC Energy Facilityedied to this project will
support increased access through the extensidreafational grid.

1.3.3 Expected results

The project is expected to provide sustainabletetéy services to 26,800 rural
households and 696 schools and rural health cemttarget rural areas. This will
result in the improved productivity and income lsyeimproved social service
delivery systems and reduced reliance on kerodmiteries and candles for lighting,
radio, television and powering small machines appliances. This would not only
result in cost savings, but also in the reductiorcarbon dioxide emission to the
atmosphere.

Facilitate private public partnership in rural etdiation projects in order to

leverage financing for rural electrification progmae. This component is important
to attract private sector participation in rurakdafification in order to maximize

resource availability and socio-economic developnmapact.

Increased use of grid electricity, mini-hydro, spldiomass and other locally
available renewable energy resources and techeslagirural areas.

13
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For the specific EDF component under this Finandggeement, the expected result
is to provide sustainable electricity services 800 rural households and 12 schools
and rural health centres in target rural areas. prbgect is expected to contribute to
improved productivity and income levels and impmbveocial service delivery
systems in order to facilitate the achievemenhefMDGs.

The Financing Agreement (FA) for “Rural Electrifitan Infrastructure and Small
Scale Projects”, was fully signed between the Eemop Commission and the
Government of the Republic of Zambia on 10 May 2003 total project cost is
€36,511,211.00, of which €9,980,750.00 is from &@P-EU Energy Facility and
€26,530,461.00 by the Rural Electrification Autlyp(REA). Two contracts namely;
Supervision of Two Grid Extension Projects in KaofWéestern Province) and Mumbwa
(Central Province) Districts in Zambia which wagrgd on 6 December, 2010 and
Construction of TwoGrid Extension Projects in Kaoma (Western Provineep
Mumbwa (Central Province) which was also signed6oBecember, 2010. Execution
started on 7 March, 2011.

1.4 Methodology
The study activities have included

* Documentary review (A list of consulted documestpriesented in Annex 3.)

* Interviews with key stakeholders — EU DelegatioigaS A representative
sample of Government stakeholders: NAO, REA, ZEST@, Consultant and
Contractor (A list of people met is presented iméx 2.)

» Field visits to the Kaoma and Mumbwa areas.

» Stakeholder consultation and validation

* Final Report

In the course of the kick-off meeting, the team wdermed that the MTR should
focus on the EDF component.

The team has pursued the envisaged three-phaseaappgnvisaged in the ToRz
(i) Inception phase, (ii) Desk-research phase, and={@idwork phase.

An inception report was submitted on 6 June, 2013 outlining (i) methogly, (ii)
activities, (iii) Responsibilities; and (iv) Workgn and milestones.

During the desk research phasethe evaluation team (i) reviewed and analysed
relevant documents (Annex 3), (ii) summarised tifermation already gathered and
limitations, and identified issues still to be coaa (iii) developed the (participatory)
tools (semi-structured interviews, focus groups,)edpplied in the field phase, and
(iv) developed a detailed work plan for the fielthpe.

During the fieldwork phase, the evaluation team visited the two project sites
interviewed selected people, met with the Consultend Contractor, participated in
site inspections and site meetings with stakehsldead the contractoAbout a week
and half was spent on visiting the project sitemyitng focus group interviews with
electricity consumers and regional staff of ZES@@4 having one-to-one meetings with
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relevant staff of REA, other relevant key stakebodd the consultant and the contractor.
E-mail communication was established with both $idd the World Bank.

1.5 Structure of the Report

The report is structured in accordance with the DEDBAC requirements for
evaluations. In Section 2, we discuss the prograsmesign and its relevance to
national and provincial priorities and EU countrpgramme priorities and strategies.
Section 3 discusses the programme’s efficiencyudiceg the conversion of resources
(financial and human) into results. Section 4 fedo with a discussion of
effectiveness, in particular the contribution oé tfesults achieved to achieving the
immediate objective (outcome). Section 5 and 6udis¢che programme’s impact (the
likelihood of achieving the objective) and sustaility over time. This is followed by
a discussion of the conclusions and recommendaéorerging from the programme
experience.
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2. DESIGN AND RELEVANCE

2.1 Design

The Kaoma TBZ Farmblock Project involves work at Kaoma 66/33 kV substation,
construction of a 60 km 33 kV overhead line to a/r838/11 kV substation in TBZ,
and a 33 and 11 kV distribution in TBZ. Refer Annkfor an overview of the TBZ
Farm Plots.

The Mumbwa Big Concession Farm Block Project, whiels two larger commercial
farms with more than 5,000Ha, namely the Kalendaodal Service camp (ZNS) and
Chitumba Prison Farm, involves work at the exis#8j33 kW ZAF substation and
approximately 175 km 33 kV overhead distributiareli As the actual demand at ZNS
did not justify the originally specified construmti of 20 km of 11 kV line and
installation of a number of transformers, the elécation of the ZNS area has been
changed to come from 33/0.4 kV transformers andingoa specified 33/11 kV 500
kVA transformer to a location where the NorthermtRd the concession area (still
not surveyed) could be supplied. A number of 11K¥/4ransformers became spares.
Refer Annex 5 for an overview of the Mumbwa Big €ession Farm Block.

A few connectionsfor schools, clinics and other public institutiomse included in
both projects.

ZESCO has adopted design and construction stanftardstribution systems, which

have been incorporated in the project design agpproBhe project thus includes the
conventional 33 kV and 11 kV 3-phase distributigatesm, where 33 kV represent the
transmission feeders and the 11 kV the distributietwork. Standardising plant and
materials with similar projects and present ZESCe€»igh standards, including

specifying the same poles and conductors will Sim@ESCO'’s stores inventory as

well as maintenance processes and should contsis. co

The documents and the design do not cover all theaging site conditions, thus
requiring the contractor to make his own investma and design. This includes
unspecified soil conditions, water logged areasistieg foundations, stringing
requirements, clearance distances over roads asheveloped areas. The extra costs
for some of these conditions are still being dedhate

2.2 Consistency with national and local developmemolicy and
sector policies

The mlicy measures and strategispecified in the National Energy Policy 2008
includes to improve accessibility and service d=lyv to agriculture, tourism,
manufacturing, mining and other commercial acwgtiand specifically byf{ii)
Providing electricity to farm blocks, new mines and other industrial consumers.

* The DC in Kaoma complained that several instingibad been left out from within a 15 km corridor
along the 33 kV line. The DC argued that it was Riicy to include connections to all government
institutions within such a corridor. The REA subsewntly stated that there was no such policy.
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The policy also seeks to increase access to afitedmnergy in rural areas to reduce
poverty and promote economic growth and specifigsinfplementing measures
outlined in the Rural Electrification Master Plamda(ii) providing relevant subsidies
for energy in rural areas

Zambia’s Rural Electrification Master Plan (REMP)asv developed with the
assistance of the Japanese Government and offid@alhched in April 2010. The
REMP sets out to increase the rural access rate 3t@ % in 2006 to 51% in 2030, a
target which supports Zambia¥ison 2030 to be a ‘prosperous middle-income
country’. After a nationwide multi-faceted studyhet REMP formulated and
prioritized a list of core areas designated as R@rawth Centres (RGCs), which,
when electrified, had potential to catalyse soeiadl economic development in the
contiguous villages, thus expanding the opportesifor escaping the worst forms of
poverty. The REMP designated 1,217 Rural Growtht@sn The average estimated
cost of undertaking these projects is USD 50 nmilig@r year, every year up to 2030.
The rate of implementation of the REMP and the Itegugrowth of rural electricity
access rates was unrealistically optimistic. It \pasticularly unrealistic in terms of
expected funding (USD 50 million a year) and cafyaof REA. In 2010 the Sixth
National Development Plan (SNDP) estimated thatdinal electrification access rate
in 2009 was 3.5% compared to the REMP forecasthim of 9.2%. The SNDP went
on to say that ‘this was due to the slow implemigoriaof the Rural Electrification
Programme.’

2.3 Coherence with EU Programme

Neither the CSP 2001 — 07 nor that for 2008 — 1&rembes the country’s energy
infrastructure, instead both focus on the transpector, and roads in particular. As a
result both EDF IX and EDF X resources were fullymenitted and the Grid
Extensions were financed through a call for propoga the ' semester of 2007
under the Energy Facility. Two projects were appth, but only one, Project 284,
the subject of this report, was implemented, suppincreased access through the
extension of the national grid.

2.4  The project’s identification and initial formul ation.

During the first phase of the World Bank prepanagidor the Increasing Access to
Electricity and ICT Services (IAES) Project, i.@ 1 mid-2005 various studies were
carried out to identify “Priority Rural Electrifitian Projects (PREPs). These included
electrification of the farm blocks, e.g. the eldxation of the TBZ farm block. The
IAES preparations stalled towards the end of 200&king these studies “available”
for other financiers.

Under the ACP-EU Energy Facility (EF), Zambia wascessful with the Rural
Electricity Infrastructure and Small Scale Proje¢iscreased access to energy
services in rural areas) which included (i) Thedgextension to the Mumbwa big
concession in Mumbwa District, Central Province {ihe extension of the grid to

® The other (€10 million), to be equally co-finanaeith the World Bank, did not materialize as World
Bank funding was not forthcoming
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TBZ in Kaoma District, Western Province and (iiilhd electrification of Lukulu in
Northern Province. The Financing Agreement wasesigh December, 2007.

As the three sub-projects had not been surveyetitail, a local consultant, ASCO
Limited was engaged by REA to carry out the sun@ysite. The surveys involved
the derivation of specific engineering design woites each of the projects and the
elaboration of the environmental project briefs BER After having established cost
estimates for the three projects the electrificatod Lukulu was dropped through
Addendum No. 1 to the Financing Agreement datea&eber, 2009.

ASCO Limited subsequently elaborated the detailedineering desidh cost
estimates and assisted with the preparation oftéhder dossiers for works and
supervision and support during the tender process.

2.5 The Logical Framework

The logframe appended to the FA is in respect ofdet 284: Rural Electrification
Infrastructure and Small-Scale Projects (FA ACP RPR). As such it covers the
whole project, inclusive of both EU and REA/GoZdirting. As such, it deals with
components far beyond the Intra-ACP EDF-financed gextension,inter alia
‘....mini-hydro, solar, biomass and other locally daale renewable energy resources
and technologies in rural areas’.

While the overall project logframe is a coherentl @pparently logical progression
from results through specific objective to ovew@djective, the same cannot be said
for the EDF-financed component. There is littlethie logframe that responds to the
contention, for example, that increased grid cayenaill lead to the targeted 6 800
household connections. Nor do the assumptions @id raddress the cost (to
householders) of connectidrar their ability to bear consumption cdstsor, is there
necessarily any logical link between the avail&pilof electricity and poverty
reduction. Rather the logframe imputes a connegtidnch requires another link, e.g.
the creation of new or expansion of existing emgleyt opportunities.

Given the specific statement in the TAP that

....the specific EDF component under this Financirgre®ment, the expected
results is to provide sustainable electricity seesito 7,000 rural households
and 16 schools and rural health centre in targedl rareas. The project is
expected to contribute to improved productivity amcbme levels and improved
social service delivery systems in order to famiéit the achievement of the
MDGs.....

® Best practice requires that the same consultantldnot both carry out design and environmental
impact assessment, refer the World Bank Operatieobty 4.01.

" Even under the World Bank-subsidised connectitiese (which expires in December 2013), rural
household connections cost KR 150. While some Hmlds in the target area will be able to afford
this cost (and possibly even the unsubsidized athdoyino means all will and it is questionable
whether the targeted 6 800 can be met.

8 ZESCO policy is to install pre-paid electricity taes. However, according to one report [Daily Mail,
3 June 2013], consumption of charcoal has risdoviithg the installation of pre-paid meters as
consumers sought to reduce electricity costs.

® Subsequently revised downward to 6 800 in the Ridéh the dropping of one province.
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it is to be regretted that this sub-component afjdt 284 did not warrant its own
specific logframe. In its absence, assessment dbipeance except in the broadest
terms is not possible.

The MTR team considered adapting Project 284’sréogé to one specific for the

EDF-financed component. However, after careful eeyithis was found to be a

largely futile exercise since they would have hadrédo the entire logframe to

develop a specific focus on the grid extensiontiiarmore, this would have affected
all the log frame’s columns, in particular the MO&thd Assumptions and Risks. In
the light of this, the MTR team is of the view tlilaé exercise would have resulted in
a logframe that was almost entirely divorced frdvat tof Project 284 and, therefore, a
false result.

2.6 Conclusions

The design of the electrical distribution systenbhased on ZESCQO’s adopted design
and construction standards, which will simplifyuté ZESCQO'’s stores inventory and
maintenance processes. However, the design docsnumtnot cover all the
prevailing site conditions, thus prompting clairos &dditional costs and extension of
time from the contractor.

The project is consistent with national policies éimle EU programme, however there

is no specific project log frame for the EDF comgonand thus assessment of
performance is only possible in the broadest terms.
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3. EFFICIENCY

This section discusses the resources made avaitablhe Rural Electrification
Infrastructure and Small Projects programme under EDF component, their
amendment, and their conversion into Results.

3.1 Financial Resources: the Financing Agreemenas amended
by the Rider

The Financing Agreement, which came into effecthwiite signature of GRZ in
March 2008, sets out the budgetary provisions fojget 284: Rural Electrification
Infrastructure and Small-scale Projects. The totast was estimated to be € 36 561
211, of which the EU contribution amounted to €3® 950. Table 1, below, sets out
the budgetary allocation.

Table 1: Budget

Category Programme/Activity EC REA Total (€)
contribution(€)| Resources (€)
Human Resources 0 709 200 709 200
Travel 0 9000 9000
Office Equipment & Vehicles 0 227 800 227 800
Local Office/Action Cost 0 141 000 141000
Other Costs/Services 0 51000 51000
Activity 1 TBZ Kaoma 3658 684 0 3568 684
Activity 2 Lukulu 211282 0 211282
Activity 3 Mumbwa Concession 4 663 443 0 4 663 443
Activity 4 Chininga (1.0 MW) 0 5161085 5161085
Activity 5 West Lunga 0 6 451 356 6 451 356
Activity 6 Zengamena Il 0 2155 265 2155 265
Activity 7 Solar PV System 0 5017722 5017722
Activity 8 Biomass 0 3225678 3255678
Activity 9 Consultancy  Services: | 510 000 0 510 000
Works supervision for grid
extension
Activity 10 Consultancy ~ Services: | 0 1960 000 1960 000
Works supervision PV,
hydro, biomass feasibility
Activity 11 Service Contract: EIA for | 0 100 000 100 000
PV, hydro, biomass
Communications/Visibility 10 000 10 000 20000
Contingencies!® 907 341 1263 355 2 167 696
External Evaluation 90 000 24 000 114 000
Audit 20 000 24 000 44 000
TOTAL 9980 750 26 530 461 36 561 211

Source: TAP, Financing Agreement, FED/2008/20@6ACP RPR 174)

Consequent to a request submitted by the NAO oldgust 2009, a Rider was
approved on 3 December 2009. Table 2 sets outetvised budget following the
Rider’'s approval and Table 3 the differences beivitbe two budgets.

1% The European Community's contribution to the "Quyeincies” heading may be used only with
prior agreement of the Commission.
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Table 2: Budget, as Revised by Rider 1

Category Programme/Activity EC REA Total
contribution(€) | Resources (€) | (€)
Human Resources 0 709 200 709 200
Travel 0 9000 9000
Office  Equipment & 0 227 800 227 800
Vehicles
Local Office/Action Cost 0 141 000 141000
Other Costs/Services 0 51000 51000
Activity 1 TBZ Kaoma 3548 491 0 3548 491
Activity 2 Lukulu (cancelled) 0 0 0
Activity 3 Mumbwa Concession 5016 851 0 5016 851
Activity 4 Chininga (1.0 MW) 0 5161085 5161085
Activity 5 West Lunga 0 6 451 356 6 451 356
Activity 6 Zengamena Il 0 2 155 265 2 155 265
Activity 7 Solar PV System 0 5017722 5017722
Activity 8 Biomass 0 3225678 3225678
Activity 9 Consultancy Services: | 718213 0 718 213
Works supervision for grid
extension
Activity 10 Consultancy Services: | 0 1960 000 1960 000
Works  supervision PV,
hydro, biomass feasibility
Activity 11 Service Contract: EIA for | 0 100 000 100 000
PV, hydro, biomass
Communications/Visibility 10 000 10 000 20 000
Contingencies' 577195 1263 355 1840 550
External Evaluation 90 000 24 000 114 000
Audit 20 000 24 000 44 000
TOTAL 9980 750 26 530 481 36 561 211
Source: Addendum 1 to Financing Agreement
Table 3: Budgetary Changes Effected by Rider 1
Category Programme/Activity EC EC Resources | Variation
contribution(€) | Rider 1 (€) (€)(+-)
Human Resources 0 0 0
Travel 0 0 0
Office  Equipment & 0 0 0
Vehicles
Local Office/Action Cost 0 0 0
Other Costs/Services 0 0 0
Activity 1 TBZ Kaoma 3658 684 3548 491 -110 193
Activity 2 Lukulu (cancelled) 211282 0 -211282
Activity 3 Mumbwa Concession 4 663 443 5016 851 + 353 408
Activity 4 Chininga (1.0 MW) 0 0 0
Activity 5 West Lunga 0 0 0
Activity 6 Zengamena Il 0 0 0
Activity 7 Solar PV System 0 0 0
Activity 8 Biomass 0 0 0
Activity 9 Consultancy Services: | 510 000 718 213 +208 213

Works supervision for grid
extension

' The European Community's contribution to the "Quyeincies” heading may be used only with
prior agreement of the Commission.
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Activity 10 Consultancy Services: | 0 0 0
Works  supervision PV,
hydro, biomass feasibility
Activity 11 Service Contract: EIA for | 0 0 0
PV, hydro, biomass
Communications/Visibility 10 000 10 000 0
Contingencies? 907 341 577 195 - 330 146
External Evaluation 90000 90 000 0
Audit 20 000 20 000 0
TOTAL 9980 750 9980750 0

Rider 1 extended the final implementation date YdD&cember 2013 and noted that
any further extension required a justified requ&stjuding an evaluation and a
comprehensive analysis of the programme, to be #tdomto obtain the
Commission’s approval at least 90 days before 3teBer 2013, effectively 1
October 2013.

3.2 Utilisation of Resources

Expenditure

Information related to expenditure was extractadnfithe monthly progress reports
prepared and submitted by the project consultamigress reports between 7 March
2011 and 31 December 2012 are approved; thodbdgreriod 1 January 2013 to 30
April 2013 are drafts.

Table 4: Works Contract, December 2012

Currency - € | Total

Contract Amount € 8 275 666.15
Addendum 1 € 112 763.00
Addendum 2 € 89 240.72
Total € 8 477 669.87
Disbursement (to 30 November 2011) | € 4284 771.01
Disbursement (December 2012) € 543 224.53
Total Disbursement € 4827 995.54
Contract Balance € 3649 674.33

Source: Progress Report 22, 1 — 31 December 2012

Table 5: Works Contract, April 2013 (Provisional)

Currency - € | Total
Contract Amount € 8 275 666.15
Addendum 1 € 112 763.00
Addendum 2 € 89 240.72
Total € 8 477 669.87
Disbursement (to 31 March 2018 5275 507.73
Disbursement (April 2013) € 0
Total Disbursement € 5275 507.73
Contract Balance € 3012 162.14

2 The European Community's contribution to the "Quyeincies” heading may be used only with
prior agreement of the Commission.
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Source: Progress Report 26, 1 — 30 April 20131tPra

According to the April draft progress report, twRds could have been outstanding as
no information had been received in respect ofarmgmitted on 19 February (IPC
14) and IPC 15 was only submitted on 18 Apiril.

Table 6: Service Contract

Currency - € | Total
Contract Value € 717 900.00
Disbursements (to 30 November 2012)| € 366 322.00
Disbursements (December 2012) € 0
Contract Balance € 351 578.00

Source: Progress Report 22, 1 — 31 December 2012

Table 7: Service Contract, April 2013 (Provisignal

Currency - € | Total
Contract Value € 717 900
Addendum 2 € 353 681.00
Total Value € 1071 581.00
Disbursements (to 31 March 201j3§ 394 163.16
Disbursements (April 2013) € 0
Contract Balance € 677 417.84

Source: Progress Report 26, 1 — 30 April 20131tbra

As of the end of April, a total of two invoicesti@espect of the third and fourth interim
payments were outstanding.

3.3 Programme Management

The documents spell out that the contracting attthfor both works and supervision
contracts would be the National Authorising Offiadrthe European Development
Fund (NAO). The supervisor of those contracts wadmdthe Rural Electrification
Authority (REA), who would delegate authority inllifas Supervisor to ZESCO Ltd.
The Supervisor would delegate certain of his resjlities to his representative, the
Consultant selected for the supervision, but netghwer to order additional works
involving extra time and/or extra costs. The docotsdurthermore spell out that the
Supervisor would appoint one of his staff in ZES@®the Project Engineer, who
would be the consultant’s day-to-day contact persa@ESCO and in the in addition
would be in charge of monitoring the supervisiomtcact. Although the EUD
informed the MTR Team that ZESCO has been fullyoived from the start in the
design and supervision of the two projects inclgdatanning for the commissioning
of the projects, ZESCO admitted to a reduced sugiervrole basically involving
attending client and site meetings on approximatelynonthly basis. The MTR
understands that this was a commercial decisioZEyCO and that REA has been
providing per diem compensation to ZESCO'’s Stafittend the site meetings.

EU Delegation (EUD)
The project has experienced a number of challervgeish were clearly identified in
the ROM mission report [14 May 2010]:

23



Mid-term Review, Rural Electrification Infrastructure and Small Projects (EDF Component)

“.....energy and electrification is not currently actis area for the EU Delegation
(EUD) in Zambia. The EC Energy Facility (ECEFnsnaged from EC Headquarters
in Brussels. The EUD lacks the time, resources awmgertise to handle it.

Additionally, the division of labour, competenciasd responsibilities between the
EUD and EC Headquarters are unclear. Consequehtyproject has become an
orphan and its implementation is seriously sufigffitom lack of support.”

While the ROM mission acknowledged the potentiaidfi from rural electrification,
the foregoing critical gaps have continued and feaygnded. The EUD has sought to
address the lack of ownership through a dedicategr&mme Officer.

The MTR team understands that ongoing EDF XI| pnognang will result in Energy
being a focal sector in the new programme. If tmderstanding is correct, it seems
appropriate to ensure that the EUD possesses (jusite energy sector expertise in
order to manage the proposed focal sector effigiemtd effectively.

The Rural Electrification Authority (REA)

The appointed REA project manager, who was involwvethe early stages of the
project unfortunately passed away during a pasdityldifficult and turbulent period

for REA, which resulted in ownership challenges azignced in REA. These have
manifested in gaps in the appointment of dedicaerdonnel with responsibility for
the project, resulting from staff turnover and déyn@s overseas for study.

This was further aggravated by a considerable amoluproject documentation not
being entered into the REA archives, which maddifiicult for the successor REA
Staff to understand the project and what was redquiburing this period, REA lacked
management of the supervision, lacked knowledg&DF procedures and lacked
understanding of how to interpret the contractsAREen “lost” invoices for up to

2.5 months which caused delays in payments todh&actor and the consultaht

At the time of the MTR, REA had appointed a dedidatontact point for the project,
which has led to an improvement in supervisory eesbilities but the underlying
human resource scarcity and ownership challengeairé. In addition experience
in managing EDF funded projects is still limited.

Programme Steering Committee (PSC)

The project implementation is experiencing seridakys. The financial agreement
was signed on10 March 2008 and the project officialarted on 1 January 2009.
The operational implementation period of the finagcagreement was originally on
31 December 2013, but the NAO has requested ansateto DEL for two years.

Detailed designs and cost estimates for the thrgjeqis, Mumbwa Big Concession,
TBZ farm Block and Lukulu Farm Block were only aahle by mid-2009. As the
cost estimates indicated that the total project samsild be significantly higher than

3 The invoices that were misplaced (duto changesanagement) have since been located and
processed for payment

14 comments received on the Draft Final Report higiiédthat the REA has recruited more engineers
to allow for adequate allocation of human resotiocall projects being implemented by the Authority.
The Authority appoints particular project managermianage projects under the guidance of the
Director of Technical Services who is the main gcbjcontract manager.
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the approved budget, the Lukulu Farmblock grid esien project was dropped in
order to maintain the cost within the budget. A sEmuent rider to the financial
agreement was signed on December 2009.

Low interest necessitated re-launching of the refjfm expressions of interest for
supervision works services and the supervisionraohtvas eventually only signed 6
December, 2010. The works contract for the constmovas signed the same day.
Thus the contracts were signed just before thedg@lations deadline of 7 December
2010. Both contract had a starting date of 7 M&@hl.

The documents comprising the works contract wenetradictory with regard to
capacity of main transformers, length of lines, godntities. The PSC decided at the
beginning of the project that the data and quastistated in the BoQ would prevail.
The Contractor later claimed for extra costs asan$former platforms” and
“transformer earthing” were not mentioned in the(Bdrhese costs are still being
debated.

It would seem that the PSC had prudently wanteabatantial initial Design Review
by the Consultant, however the Consultant’s terefierence only stipulated that the
consultant should as preliminary services acquagntiis team with the formulation
study (including all the technical annexes) and db&iled engineering design, the
tender dossier with all the tender addenda andahder submitted by the selected
contractor. The consultant should and at the entleofeview exercise prepare a brief
design review report (Aide Memoire) on his findiregsd proposed recommendations.
With a starting date of 7 March 2011 and manyahithobilisation issues, this report
was only submitted in August 2011 and was discuaselddecided upon in November
2011. If the Consultancy Contract had allowed tif@eproximately 3 months) for a
substantial review, including site investigatioascarried out prior to the contracting
of the works contractor this would have allowed faany corrections of the Works
Contract and the BoQ which would have avoided sofihe subsequent problems
with the works contract.

The Consultant

Management

The Consultants tendered methodology spells out b®a will ensure a strict
conformity with the tender specification and thepe of work/supply of the contract.
This he seems to have done so successfully thataheian authorities felt that the
Consultant had been too obsessed and rigid inntespretations of the wordings in
the ToR and specifications. The Consultant’'s fablysque communication style
seems to have caused considerable frictions iddangs with the Contractor.

The ToR calls for the Consultants staff to havekivay experience in EDF OR other
international agencies procedures, but the Zamdidhorities complained that some
individuals had little experience of EDF’s speciiimcedures. Another complaint was
that the Consultant had not followed the contrdateiguirements for replacing Staff,
which had delayed such replacements.

Staffing
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The Resident Engineer took up his assignment gtrihject start up of 7 March 2011,
but the tendered Project Engineer (Electrical) Brmject Engineer (Civil) were both
replaced. As the consultant only submitted coeiculum vitae for each proposed
replacement, not the required three, the procesane entangled. REA issued a letter
of acceptance on 24 May 2011 and the replacemeats waccepted, but on the
understanding that this was an exception. The praject engineer started on 17 June
2011 and the electrical project engineer on 12 2Qly1.

The consultant’s offer stipulated the need for aloand environment expert[s] from
the project’s outset, a need underlined in the firegress report (31 March 2011) in
which the consultant’s organogram proposed two espeames. Possibly because of
not understanding EU programme requirements, tmswt@ant only submitted one
curriculumvitae, not the required three. As a result, the propbadlto be withdrawn
and three CVs submitted for consideration by thpeBtisor. In considering the three
CVs, the Supervisor failed to follow the correctogedures (only one person
evaluated the CVs) and this effort to recruit sbaied environmental expert(s) also
failed.

In the event, a successful evaluation exercise wvatertaken and one person was
selected to fulfil both roles. He took up the Sgd&st on 27 April 2012, over a year
after the commencement of the project. Initiallpedted 80 person days, these were
subsequently cut back to 63. The MTR team is gtyoaf the view that the delay in
appointment and the limited number of days avadlalepresent a major absence of
appreciation of the critical role that social amieonmental experts should play in
all infrastructure projects. Arguably, had an SbBé&en available to the Consultant
from early in the project, the Contractor’s failueimplement the EMP could have
been avoided.  Furthermore, the number of days allocated toiasoand
environmental activities is grossly inadequate. dgkcial and environment STE is
required throughout the construction activitiestlud project’s life. This suggests a
minimum 200 days, and preferably more, total inguead over the implementation
period.

The Contractor

The contract for the works contract spells out ihad a contract between the NAO
and Eltech Investments Limited & ZISMO Engineeririd Joint Venture (JV), (“the
Contractor”), howeveiEltech Investments Ltd had signed the contract,plgegh
guarantees and received payments. The MTR Teamini@sned that all legal JV
requirements in the tender dossier had been codhpligh authorising Eltech
Investments Limited to represent the JV Eltech $twvents Ltd and ZISMO
Engineering in contractual matt&tsAlthough for all practical purposes Eltech has
acted as the Contractor, Eltech did not have sefficexperience for this type of
projects.

15 For example, the Environment and Social Repoesitiiat although the Contractor’s practice
adhered to some aspects of the EMP, site teamisigispno knowledge of its existence. As such, in
the MTR team’s view, this suggests that the Comtrds aware of the need to demonstrate sensitivity
to the environment but that this only reflects saresas (e.g. avoiding servicing vehicles on site).
Other aspects, e.g. negotiating access to andirgosisagricultural fields, warning road users eflty
traffic, etc., did not take place.

181 addition, the MTR Team was informed that theder bid received from the Joint Venture was
evaluated following requirements stipulated fonjorenture evaluation in the tender documents
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The contractor has failed to observe a number pfraotual obligations ranging from
using email instead of written communications, tyreibmit procurement schedule,
cash flow prediction, programme of performance lo¢ tcontract, advise about
equipment ready for inspections, proper superirdaod of the works, provide
sufficiently skilled and experienced staff, to timexecute and complete the works
itself. Although the contractual completion datdéng considered, due to a number
of Variations, to be extended to August 2013, ity is that the project might take
another year to be completed. The contractor seerhave been very naive in some
of his contractual undertakings, especially in prements.

The situation is incredibly complex. By all accauproject completion (provided the
Contractor “hangs on”) will be beyond any extenstbe Supervisor/Consultant is
likely to allow based on strict interpretation betcontract and performance. What to
do?

To change the Contractor would not seem a feasifi®en as most of the remaining
uninstalled materials has been procured, is inpitoezess of being procured or is
stored at the Contractor. In addition to get anotioatractor would also take too long
time for the current EDF time frame.

The MTR Team believes it has observed a generalcadiedgement of a “collective
responsibility” for the current state of affairsdaan apparent willingness to forfeit the
contractual penalties as long as the Contractashiés the job. There is possibly a
tacit understanding to that effect as the Contraappears to be doing his “best” to
complete the project.

The MTR Team agrees with the collective respongibdoncept. It is obvious that
the Contractor (Eltech) did not have sufficient exg@nce of this type and size of
project to be awarded the project on his own metis tender is likely to have shown
this and that the “Joint Venture” was accepted obgcause of the additional
information from the supposed J/V Partner ZISMO.

To get out of this fix, the MTR suggests that ax ‘gratia™’ extension of the
contractual completion date without cost is acagpiéhis extended completion date
should be set to secure completion.

3.4 Procurement

3.4.1 Introduction

Because of the failed tender exercise to recr@t@wonsultant, it was necessary to
launch a second tender. The EU's D +3 rule neassitthat this be launched
concurrently with the tender for the Contractors &result, the Contractor was on the
ground before the Consultant’s arrival, which imtpacegatively of the necessity for
a Design Review and the potential impact on praverd®. According to the

"«Ex gratia” is given as a favour or gratuitouslfieve no legal obligation exists.
18 . .

For example, the Design Review suggests that fewesformers were necessary than was
suggested by the project design and the tendemgeis to which the Contractor, and unsuccessful
bidders, responded. While, in itself, this is nidtical, it is for this reason that Design Revieare
required so as to inform the development of a Reroent Plan that responds to actual requirements
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General Conditions of the Contractor’s contraat, ddvance payment was due once a
number of conditions had been métter alia, these included an inferred requirement
that the Contractor should provide a procuremeau.plin fact the advance payment

was made without any procurement plan.

Furthermore, despite the Contractor’s contract ngakirovision for price adjustment
in the event of price movements after the expirytloé guarantee period, the
contractor did not appear to appreciate what ttgamh

The contractor procured most of the equipment atstiart of the project, before the
design review was completed and without securing 8upervisor/Consultant’s
concurrence, and this equipment had to be storétiraquired. In some cases the
contractor was not allowed payment for certainestaquipment, which has impacted
on his cash flow (essentially, the early procurehmeant capital investment on
which no return is possible until it is utilized dme project). Due to design changes it
also appears that there are too many transformers.

3.4.2 Wood Poles

A classic example of this is the saga surroundiveggprocurement of wood poles for
the line. The contractor contracted the Zimbabweampany, Allied Timbers, to
supply the required 3 671 poles early in the piigelife’®. This contract proved
problematic for other reasons as well. Allied Terdrequired that payment of US
$288 741.00 be upfront, which the contractor pa&dbsequent rejection of deliveries
(for insufficient creosote penetration and unid@di suppliers following the
destruction of the Mutare factory, which had beabhject to the FAT) resulted in
alternative suppliers (CFC and Timberg) being saudtowever, Allied Timbers had
not refunded (at the time of the MTR) the contracte paymerf, which, although
possibly not the major reason, has added to cashdhallenges experienced.

Throughout the project period up to the time of M&R, the availability (or lack
thereof) poles has negatively affected the prggeictiplementation, so much so that
by the end of May 2013, the erection of poles i«48 17 months behind schedule in
Kaoma and Mumbwa respectively Based upon information provided in the
Consultant’'s Progress Reports, Fig. 1 below, ilaiss the delivery of poles and the
numbers required throughout the project’s life. clgarly demonstrates that supply
and availability continues to negatively affect thehievement of the project’s
completion.

Fig. 1. Poles Delivered and Required

and schedules the procurement of necessary inpluesfact that the Contractor’s and the Consultant’s
commencement date were so proximate to each ote@ntnthat the required Design Review was
unable to inform the desirable, if undelivered,darement Plan.

9 The precise date of this contract is unknown &N R team. However, the fact that the first
delivery of 200 poles took place on 11 July 20¥hdly shows that negotiations were commenced and
the contract price agreed and paid in full befbie tlate. Furthermore, despite the need for a Racto
Assessment Test (FAT) before any delivery, no $sashwas conducted before November 2011.

20 The Contractor informed the MTR team that the yepent was being pursued through the courts,
which will be a lengthy process.

*! Draft Progress Report, 1 — 31 May 2013.
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The Fig. 2 below sets out the status of deliveridentifying the rejection of
deliveries on absence of source identification @quality grounds. These have added
to the lack of poles required for the project's gdation. As of 31 May 2013,
according to the Progress Reports, a total of 1®#8&s were still required; however,
it was apparent from the Stakeholder's Meeting (Mwa, 13 June 2013) that the
Contractor was unsure how many poles he had alaitabsite.
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Fig 2: Status of Deliveries
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The procurement of poles, and other supply challengas been an important cause
of delays experienced by the project, which wagegted to have been completed.

Fig. 3: General Delays against Plan: Kaoma anthMua
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Fig. 4: Kaoma Delays against Plan
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Fig. 5. Mumbwa Delays against Plan
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3.5 Conclusions

The project has under-performed due to lack of rEnmgne management support and
foresight as well as underperformance by the CotdraThe contracting authority is
the National Authorising Officer of the EuropeanvBmpment Fund (NAO). The
Supervisor is the Rural Electrification AuthoritREA). Although the documents
stipulate that REA would delegate authority in fadl Supervisor to ZESCO Ltd, this
did not eventuate, but a representative from ZES@i® participate in the Site
Meetings.

The EUD lacked the time, resources and expertiskatulle energy projects and,
additionally, the division of labour, competencigsd responsibilities between the
EUD and EC Headquarters were unclear. In REA, thene gaps in the appointment
of dedicated personnel with responsibility for greject, resulting from staff turnover
and departures overseas for study. To address tb&ses, both the EUD and the
REA have appointed dedicated project officers.det,fthe REA has recruited more
engineers in an attempt to provide adequate altwtaif human resources to all
projects being implemented by the Authority.

The Consultant’'s strict adherence to the specifinatand fairly brusque
communication style have caused considerable dristiin his dealings with the
Contractor. Delays in replacement of key consulfastaff for 3 and 4 months and
short term social and environmental expert for caeyear is attributed to lack of
knowledge of EDF rules.

The PSC has not managed to plan for necessaryesfutksigns and design reviews
early enough to correct the project steering dioactThe documents comprising the
works contract were contradictory with regard tgawty of main transformers,
length of lines, and quantities. Although the ordéprecedence in the contract and
Tender Dossier was that design documentation (cigayitakes precedence over the
BoQ, the consultants’ Design Review Report datedaxtber 2011, says that at the
very beginning of the project it was decided tlnt tlata and quantities stated in the
BOQ should prevail. The Contractor later claimed é&xtra costs for items not
mentioned in the BoQ.

Although the works contract is a Joint Venture kestw Eltech Investments Limited &
ZISMO Engineering Ltd., Eltech Investments Ltd Isgned the contract, supplied
guarantees and received payments. The MTR was mefrthat all legal JV

requirements in the tender dossier had been codhphigh authorising Eltech

Investments Limited to represent the JV Eltech $twents Ltd and ZISMO

Engineering in contractual matters. Although fdrpmactical purposes Eltech has
acted as the Contractor, Eltech did not have sefficexperience for this type of
projects.

The project has suffered problems with procurem@nimaterials, e.g. incorrect
material, incorrect quantity, delays and in someesaunnecessarily tying up the
Contractors funds. The Supervisor/Consultant weyepdssed because (i) the
contractor obtained the 30% advance without progdi procurement plan and (ii) at
the beginning of the project the contractor plaperthase orders for the entire scope
of wood poles, transformers, and conductors, basethe Bill of Quantities without
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requesting the approval of the consultant and RE&SZO. An example of the
procurement problems is the procurement of wooeg@ir the line. The Contractor
paid up front US$288,741 for having all 3,671 potledivered early, but had them
rejected because of insufficient creosote penetratind unidentified suppliers
following a fire in the FAT inspected factory anddhto go to other suppliers without
being reimbursed (at the time of the MTR) for tipérant payment.

Project completion is likely to go beyond any esien the Supervisor/Consultant is
likely to allow based on strict interpretation dfet contract and performance. To
change the Contractor is not a feasible optiontduée remaining EDF time and as
the remaining uninstalled materials has either lpgeaured, is in the process of being
procured or is stored at the Contractor.

The MTR Team argues that because of a “collectesponsibility” for the current
state of affairs and the development context argfexia” extension of the contractual
completion date without cost should be accepteds Extended completion date
should be set to secure completion.

33



Mid-term Review, Rural Electrification Infrastructure and Small Projects (EDF Component)

4. EFFECTIVENESS

In this section, we discuss the achievement optbgramme’s results.

4.1 Progress Achieved

During a Site Meeting in Mumbwa on 13 June, 2018 @ontractor presented
schedules of the project progress in Kaoma and MuaniThese spreadsheets have
subsequently been slightly adjusted. Table 8 bedowws the Contractor’s estimated
progress for the Kaoma TBZ Farmblock project. Thent@actor assesses the

percentage of total completion to 75%.

Table 8: Progress of Work for the Kaoma TBZ FarroklBroject, 21 June 2013

ACTITVITIES UNITS BOQ ESTIMATE [TO DATE 6 complete
Primary Bush clearing M 130000 130000.00 100.00
33KV LINE CONSTRUCTION

Pole pits Excavations Each 702 702.00 100.00
Pole Dressing (intermediate ) Each 498 450.00 90.36
Pole Planting (intermediate) Each 498 450.00 90.36
H-Pole structures(dressing &Each 60 46.00 76.67
planting)

Stay Pits Excavations Each 332 332.00 100.00
Stay Installation Each 332 300.00 90.36
Line Stringing M 60000 46000 76.67
Line Binding M 60000 46000 76.67
Transformer Installation Each 10 0 0.00
Feeder Pillar Installation Each 61 0 0.00
D.O.F installation Each 30 0 0.00
Auto Recloser Installation Each 1 0 0.00
11KV LINE CONSTRUCTION

Pole pits Excavations Each 600 600 100.00
Pole Dressing Each 514 514 100.00
Pole Planting Each 600 600 100.00
Stay Pits Excavations Each 52 52 100.00
Stay Installation Each 52 52 100.00
Line Stringing M 60000 60000 100.00
Line Binding M 60000 60000 100.00
Transformer Installation Each 50 0 0.00
D.O.F installation Each 150 0 0.00
MV LINE CONSTRUCTION

Pole pits Excavations Each 110 110 100.00
Pole Dressing Each 90 58.00 64.44
Pole Planting Each 110 110 100.00
Stay Pits Excavations Each 20 20.00 100.00
Stay Installation Each 20 17.00 85.00
Line Stringing M 10000 7000 70.00
Line Binding M 10000 7000 70.00
Service Connections Each 0 0.00
Metering Each 0 0.00
SUBSTATION CONSTRUCTION

TBZ KAOMA | | | | 100.00
KAOMA MAIN S/S

Civil works 100.00
Transformer Installation 0.00

Source: Spreadsheets provided by Eltech Investrhémited 21 June, 2013
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The MTR team assesses that the Kaoma TBZ proje@0i80% complefé. The
66/33 kV Kaoma Substation still requires the transfer and switchgear which has to
be transported from Lusaka together with a crame TBZ 33/11 kV substation is
somewhat further advanced. The MTR team believatstiie Contractor’s estimate of
having this sub-project finalised within 2-3 montb®overly optimistic and believes it
could take up to the end of the year.

Table 9 below shows the Contractor’'s estimated nessy for the Mumbwa Big
Concession project. The Contractor assesses thergage of total completion to
60%.

Table 9: Progress of Work for the Mumbwa Big Cosaas Project, 21 June 2013

ACTITVITIES UNITS BOQ ESTIMATE  TO DATE 6 complete
Primary Bush clearing M 205000 186485.00 90.97
33KV LINE CONSTRUCTION

Pole pits Excavations Each 2140 1642.00 76.73
Pole Dressing(intermediate) Each 2140 1310.00 61.21
Pole Planting(intermediate) Each 2140 1179.00 55.09
H-Pole structures(dressing) Each 200 128.00 64.00
H-Pole structures (planting) Each 200 170.00 85.00
Stay Pits Excavations Each 1326 614.00 46.30
Stay Installation Each 1326 579.00 43.67
Line Stringing M 175000 87000 49.71
Line Binding M 175000 87000 49.71
Transformer Installation Each 94 0 0.00
Feeder Pillar Installation Each 94 0 0.00
D.O.F installation Each 12 0 0.00
Auto Recloser Installation Each 8 0 0.00
11KV LINE CONSTRUCTION

Pole pits Excavations Each 60 5 8.33
Pole Dressing Each 60 3 5.00
Pole Planting Each 60 4 6.67
Stay Pits Excavations Each 21 0 0.00
Stay Installation Each 21 0 0.00
Line Stringing M 20000 0 0.00
Line Binding M 20000 0 0.00
Transformer Installation Each 16 0 0.00
Feeder Pillar Installation Each 16 0 0.00
D.O.F installation Each 2 0 0.00
Auto Recloser Installation Each 1 0 0.00
MV LINE CONSTRUCTION

Pole pits Excavations Each 259 88 33.98
Pole Dressing Each 259 32.00 12.36
Pole Planting Each 259 66 25.48
Stay Pits Excavations Each 164 28.00 17.07
Stay Installation Each 164 19.00 11.59
Line Stringing M 10000 1850 18.50
Line Binding M 10000 0 0.00
Service Connections Each 0 0.00
Metering Each 0 0.00
SUBSTATION CONSTRUCTION

ZAF Substation | | | | 100.00
ZNS Substation

Civil works 100.00
Transformer Installation Each 1 0.00

Source: Spreadsheets provided by Eltech Investrhémited 21 June, 2013

2 This assessement is based on the documents pddwdiae contractor, but does not allow for
unknown complications in any contract variation$ yet approved
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The Mumbwa Big Concession Project is further behiman Kaoma TBZ and the
MTR Team assesses that it is 50-60% compleTdne Mumbwa 88/33 kV substation
is almost ready for connection. REA/ZESCO has geatatrry out a preliminary survey
for the Northern Part of the Big Concession, whigds not included in the original
project. Again the MTR team thinks that the Cortivéis estimate of finishing the
projects in 4 months time is unrealistic and bedgit will be well into next year.

4.2 Socioeconomic and Environmental Profile

As part of project preparation, a Zambian compah8¢0O) was commissioned to
prepare two project briefs. They submitted the respio May 2008.

According to the 2010 Census, 61% of Zambia’s paiah is rural.

Table 10: Central and Western Province Population

Province | Male Female Total % of Total
Population

Central 626 823 640 980 1267 803 9.7

Western | 416 885 464 639 881 524 6.8

Total 1043 708 1 105 609 2 149 327 16.5

Source: Preliminary 2010 Census Report

Table 11: Population Growth Rate (%) 2000 — 2010

Province | Male Female Total

Central 2.1 2.5 2.3

Western | 1.1 1.7 1.4

National | 2.6 3.0 2.8

Source: ibid.

421 Kaomaand TBZ

4.2.1.a Geography and Population

The project area, the TBZ, is located 70 km easKadma, 15 km west of Kafue

National Park and covers an area of 7 771 squdoeéters. According to the 2000

Census, the total population of Nkema and the sadimg areas was 21 478; 80% of
the population lived in the farming scheme. Theysagon of Nkema ward was 21

478, of whom 50.9% were female.

4.21.b Economic Life

Agriculture is the area’s main economic activitBecause of the presence of tsetse
fly, there is very limited cattle ranching. Croprigulture is pursued by 58% of
farmers, with mixed farming comprising 34.6% anek$tock farming, 3%. Most
agriculture is subsistence (68.8%) and only 2.6%oismercial. A larger group is
categorized as emergent (19.3%), a mix of subgistemmd commercial sales. The
main crops are grains (maize, sorghum, millet amje] rice), root crops (cassava

2 This assessement is based on the documents pddwdiae contractor, but does not allow for
unknown complications in any contract variation$ yet approved
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and sweet potatoes), and vegetables and beansmé&uwral crops are tobacco (the
main commercial crop), paprika, cotton and grouat motal output in 2004 was 11
600 tonnes, of which tobacco (2007) contributed2 tdnnes. Income from forestry-
related activities (including charcoal productiowps estimated at KR 97 000.
Average income KW 301/month (for farms >30 ha) [SMEDQ7].

4.2.1.c Social

4.2.1.c.i Health

One health centre, the Nkema Rural Health Cenagmjesc. 14 000 People. The
centre has 10 female beds and four male beds.eTd@iso a maternity wing; in the
absence of electricity, night-time deliveries aeried out by torchlight. A second
clinic, ZOTI Clinic, also serves the population.hel morbidity profile is Malaria,
Diarrhea (not bloody), Respiratory (not pneumona)d STIs. The health center
provides voluntary counselling and testing (VCT)dainee anti-retroviral (ARV)
distribution.; however they cannot use CD count mra so diagnosis has to be
carried out at the district hospital.

4.2.1.c.ii Education
Total enrolment was 39 752 enrolled, of whom 48\@te girls. The literacy level
(2000) was 56.5%.

4.2.1.d Energy

The primary energy source is charcoal — 600 kgilooist®. The underlying
assumption is that an electricity connection wibntribute to a reduction in
charcoal/fuel wood use, which would have a substamnvironmental benefit,
although one with a direct cost to rural charcoadpcers. However, media reports
(Daily Mail, 3 June 2013) quoting a District Comsi@ner suggest that, in at least
one district in Zambia, the introduction of preganeters has resulted in increased
charcoal consumption as users seek to minimizerigieg cost$>.

4.2.2 Big Farm Concession, Mumbwa

4.2.2.a Geography and Population

Mumbwa is located 150 km west of Lusaka; the taeta is 23 800 square
kilometers, of which 47.1% are protectédThe Big Farm Concession established by
the colonial government after World War 2 has akd® radius. It comprises 200
farms €. 500 ha each) and two (ZNS Camp Kalenda and ChituPnisan Farm) of 5
000 ha each. In 2000, the district’s total popatatvas 158 861, of which 50.2% was
female.

4.2.2.b Economic Life
The main economic activities are fishing and subaise farming. For the most part,
agriculture is rain-fed agriculture except for thasith fields in flood plains who are

24 SMEC (Australia): Priority Rural ElectrificatidProjects (PREPs) Pre-Feasibility Report, TBZ
Farmblock PREP Grid Extension Development, Jun& 200

% This may be an irrational response on the parbosumers but equally may reflect the reality that
pre-paid meters require payment whereas consumtirdliegal and other (post-consumption billed)
connections may avoid payments.

% The ASCO Reports refer to “protected” areas, whithMTR has interpreted to mean “National
Reserves”.
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able to take advantage of flooding and recessiowater. The principal crops are
maize, beans (subsistence and small scale). Lnlesémching - cattle, goats, poultry,
and pigs — is also undertaken. Fishing takes pdémeg the Kafue River. Charcoal
burning and some unskilled opportunities in smedlks mining also take place.

4.2.2.c Social

4.2.2.c.i Health

According to the socio-economic profile (2008), tiiea has one health centre, the
district hospital in Mumbw&, which is already connected to the grid. Like TR&Z
project area, the principal causes of morbidity ar@aria, diarrhea (not bloody),
respiratory (not pneumonia) , and STIs. VCT and AR¥e available at the district
hospital. There is also home-based care clinioviged by neighbourhood health
care groups.

4.2.2.c.ii Education
The project brief provided no information of thetdict’'s educational profile.

4.2.2.d Energy
As in the TBZ, the primary energy source is chatcoa

According to the SMEC PREP pre-feasibility studye tlaimed socioeconomic and
poverty reduction benefits of electrification are:

* Overall improvement in quality of life and well-logi of households through
providing opportunities to expand home-based bgse® and provision of
various health and education benefits

« Contribution to poverty reduction in the area

» Facility for village and household socioeconomicvalepment, enhanced
through construction/improvement of access roadiscl markets

» Support to other projects (education, health, siftecture, particularly roads
and communication) that can improve the well-bedfighe target population
and assist in poverty reduction

» Assist in the reduction of household vulnerabitityd provide opportunities to
diversify income

* Support the enhancement of human resources — impeaucation and
literacy levels

As noted, environmental benefits include an assumeelliction in firewood and
charcoal consumption leading to less deforestatitwwever, if correct this would
lead to loss of an income source for rural dweléerd there are some questions (e.g.
the prevalence of charcoal use for cooking in Zasburban centres) whether the
assumption is correct.

4.2.3 The 2010 Position

Table 12: Mumbwa and Kaoma Districts Populatioodh Rates

| District | Male | Female | Total

27 According to subsequent information provided, ¢hisralso Nangoma Mission Hospital about 15km
east of Mumbwa.
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Mumbwa 3.1 3.4

Kaoma 0.8 1.2 1

Source: Preliminary 2010 Census Report

Table 13: Population Density 2010

Province Persons/Sq Km
Central 13.4

Western 9.0

National 17.3

Source: Preliminary 2010 Census Report

In Mumbwa district, the population aged 18 or olti#alled 85 378 people (44.8%);
in Kaoma district, the total number of people adg&dor over was 38 706 (47.5%).
Average household size in the two districts hasnbestimated at 5.5 persons/
household implying a total of 34 650 and 14 816detwlds in Mumbwa and Kaoma
districts respectively. In Mumbwa and Kaoma dit$i population density was 10.3
and 7.7 persons per square kilometer respectivedylg showing a widely dispersed,
low density population, which poses clear challenge the achievement of the
connection targets in the EDF component.

4.2.4 Project Benefits
At the time of the MTR socioeconomic benefits agwgufrom the project were
limited. The clearest benefits related to employnweated by the Contractor. Table

14 sets out the employment created and the additioonthly income resulting.

Table 14: Direct Project Employment (May 2012)

District | Category | Number| Rate/month { Total — ZMK| Gender - %
ZMK?® (Year) (Male)
Kaoma | Skilled |9 1 500” 162 000 100
Unskilled | 58 700 (2012%° 487 200 99
Mumbwa | Skilled 4 1500 6 000 75
Unskilled | 56 700 (2012) 470 400 100
Total Skilled 13 1500 234 000 100
Unskilled | 109 700 (2012) 915 600 99.5

Source: Contractor’s timesheets and statutorymum wages

In effect, the employment created appears likelipdwee improved the quality of life
for approximately 600 people, assuming that thekilled workers employed from
local communities, are heads (or members) of haldshin addition, local purchases
of goods (diesel, food stuffs, other supplies) wioéve impacted positively on the
local economy. However, the contractor experiergzesh flow challenges and these
benefits are likely to have been less than theyntragherwise have been.

28 Minimum wages (and allowances) for general workasswell as some other categories) are
stipulated by GoZ and do not appear to be regipraajusted:
(http://www.mywage.org/zambia/main/salary/minimumgeaminimum-wages-genejal

9 Steel Fixer (February pay sheet)

%0 http://iwww.mywage.org/zambia/main/salary/minimumegiminimum-wages-2012
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It is evident that on completion and energizingtd line, there will be other social
benefits accruing from the electrification of GR®&titutions, the schools and clinics,
the ZNS camp and the Open Prison. Table 15, badatlines the number of schools
and clinics to be connected to the grid.

Table 15: Schools and Clinics Scheduled for Cotiec

District Schools Health Centres/Clinics
Kaoma/TBZ 11 3
Mangongi, Nkeyema Basic School, Longe, Nkeyema, Namilange

Nkeyema High School,Kalale, Mundia,
Nalumino, Kakwanda, Mwilo, Longe,
Kamakokwe, Chazema (private school)

Mumbwa 9 5
Basic Schools Kanshinka, Kabwanga, Big Kabwanga, Kimilambo, Kaindu, Mpuso,
Concession, Kitumba, ZNS, Kimilambo, ZNS

Kaindu, Mpusu, Kulumaziba,
Kimilambo???

Total 20 8

Source: Consultant
As we explain below (Section 4.6.i), the benefitsraing from this will affect the

entire communities served by these institutions.

4.2.5 Contribution by Social and Environment STE

The STE's task comprised reviewing the contractadeerence to the Environmental
Management Plan (EMP) and recommended social rmdigaxercises. As part of
this, the STE prepared three repoxtg, the Environment and Social Report [June
2012], the Reconnaissance Mission Report [June]28i® the HIV/AIDS Activities
Report [June 2012]. In essence, the reports detednihat the Contractor had paid
limited attention to the EMP (essentially followirgpod practice) and had done
nothing to address social mitigation, including HNDS sensitization, issues. The
STE informed the MTR team that he had facilitatd/AIDS sensitization for the
Contractor’s workforce and surrounding communitieSubsequent to the reports
finalization and the sensitization workshops, hiculs is on monitoring the
contractor’s compliance with the EMP. To this ehd, has prepared checklists of
actions undertaken.

The MTR team reviewed the original Environmentadj€ct Briefs for Kaoma — TBZ
and Mumbwa [ASKO, May 2008] as well as the ConsulsaSTE'’s three reports. A
considerable part of all the reports consists ‘cliaand paste’ exercise between each.
The Environmental Project Briefs do not comprise emvironmental and social
impact assessment; they more resemble a seledtinformation from other sources,
much of it duplicated in respect of both projeceas, and a [very] limited
socioeconomic profile of the two project areas. TB&E's updating of the
environmental and socioeconomic information is aghte; for example, despite the
preliminary 2010 census results being availablenfrd011, the updated reports
continue to use 2000 census data used in the ASKGb

st According to information from the Provincial AIDSoordination Advisor, the Consultant's STE
approached the Mumbwa District AIDS Task Force wittequest for assistance. The Task Force
prepared a proposal and budget, after which theene further contact with wither the STE or the
Contractor.
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Furthermore, the STE selectively interprets prima@ata (HIV/AIDS Activities
Report]. For example, he acknowledges that the@véswhelming knowledge that
HIV/AIDS in Zambia is caused primarily by sexualtigity. He, then, reports the
results of two questions relating to how else aare @ontract the disease, which points
up two misconceptions shared by a substantial rntynan the project areasyiz.
through sharing food with an infected person andufh mosquito bites, and
concludes from this that further sensitization@she causes of HIV/AIDS infection
is necessary. While the MTR team shares the vieat ¢iIngoing sensitization of
communities is desirable and necessary, it is@ftbw that the underlying reason for
these misconceptions rests in the widespread fdarthe disease, and the
accompanying ostracizing of sufferers. Breaking nldke social barriers confronting
HIV/AIDS sufferers is a far more critical reasonr fongoing sensitization and,
arguably, requires a different approach to achieeaequired end.

If this analysis is correct, then the sensitizagarrcise carried out with support from
the District AIDS Teams and NGOs, targeting theti@mtor’s respective workforces,
largely missed the boAt Focused on ensuring understanding of the caubes o
HIV/AIDS, at best they reinforced existing knowledy Neither has the contractor
followed this training up with practical actionaf neither site, was evidence observed
of the availability of free condoms, which are rbacvailable from Government
hospitals.

The MTR team also checked the Contractor's proaslim respect of Health and
Safety and adherence to the EMP on site. Indivifioihs in respect of both areas
exist and are available in the site offices. Acamgdto information provided to the

MTR team, the respective forms are completed asssecy (daily i.e. the EMP) and
submitted to the Contractor’s head offices in Lasatopied to the Consultant. The
Consultant confirmed the latter in respect of Heahd Safety issues, in particular
accidents, but noted that the information frequeattived late.

4.2.6 Government and Civil Society Views

The team sought the views on the likely impactleteification in the project areas

from key informants. Both sets of interlocutors dmagised that increased to
electricity was necessary and a highly positiveeftlgvment. The delay — communities
were first promised electricity was coming in 2606 has caused considerable
frustration, accompanied by rising levels of digifel Nonetheless, demand for

electricity access has continued to rise in ardasravit is already accessible and, in
those areas still without, there is evidence ofgasing impatience.

4.2.6.i. Civil Society Organisations

%2 The Mumbwa District AIDS Task Force Manager cangid that the team’s focus in sensitization
and education programmes is to ensure understamditiyge causes of and appropriate preventative
measures to deal with the virus. There is no famusaddressing issues of sufferers’ experience of
ostracisation until responding to home-based aardIDS sufferers.

* There is evidence from a number of countries khatvledge does not necessarily change behaviour,
particularly given the well known resistance tongstcondoms demonstrated by African men.

34 Followed by REA community mobilization teams wargiin the districts to establish community-
based project committees, comprising representatall stakeholdersinter alia, traditional leaders,
churches, education professionals, NGOs, and &xmalnistration.
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The MTR team interviewed two Kaoma-based NGOs, €onand World Vision, on
their perceptions of the potential benefits acautino the districts’ communities.
Connecting schools and clinics was regarded aslyhigbsitive. For example,
connected clinics, which have maternity facilitiegi)l be able to provide better
maternity services once they have light. At presdaliveries after dark are done by
torchlight. Similarly, clinics will be able to stvaccines on site, rather than having
to travel to clinics, which have electricity, beda@mbarking on vaccination drives.

Zambia’s adult literacy drive is conducted throwginools, adult learners paying for
the service. At present, this limits both the tiavailable for adult literacy classes and
the numbers that can be reached. With electribist time and numbers will increase
providing a useful and appreciated service to adolnmunity members while
providing a useful additional income stream to lfittiey schools.

Furthermore, since many school children’s familgkzaound is poor (some cannot
afford candles or paraffin for lighting, the numhsrhours available for academic
study is determined by daylight hours. If schoadsén electricity, after-school study
periods (e.g. 16.00 — 19.00 or 20.00 hours) aresiples and will contribute to
improved student performance in exams, increasimgir tchances of gainful
employment.

Possibly the greatest advantage of the plannedrigttion is in Nkeyema and the
TBZ generally, which currently have no banking liéiels and limited retail outlets.
As such, residents have to travel to Kaoma to et banking requirements and to
stock up on supplies, both agricultural and consulvith the advent of electricity, it
is expected that the town’s economic activity wipand and that banking services
will be introduced. Having said this, there is dgmtial negative impact on Kaoma'’s
economic life: as services multiply in Nkeyemas tis expected to negatively affect
existing suppliers in Kaoma as business falls off.

4.2.6.ii. District Commissioner

The old Kaoma district has been split into two, TB#a having become a new
district called Nkeyema, since the project wasgfesil. As such, the project has very
limited benefit to the newly defined Kaoma distsatce eight schools and five clinics
within the 15 kilometre corridd? along the line have been excluded from the benefit
of free connection and electrificatfSnThe district’s population has expressed strong
criticism of the lack of benefit accruing to Kaom@ommunities, accusing the district

% According to the DC, REA policy is that all goverent institutions within a 15 kilometer corridor
along the line should be electrified. REA has infed the MTR team that the District Commissioner is
mistaken and that no such policy exists. HoweveEARacknowledges that some Government
institutions have been excluded from the projeb&sefits and has plans to budget for their inclusio
with effect from the next (2014 — 5) Financial Year

% All Government institutions excluded as projechéficiaries will have to meet the connection costs
themselves. What this means for schools and clieitizat they will have to put in a budget request
the following year in respect of these costs tdrthespective responsible Ministries, Ministry of
Education and Health. In ZESCO’s experience, masbals and clinics meet connection costs through
a combination of parents’ and the MP’s ConstitueDeyelopment Fund contributions. Such resources
are necessarily limited; for example, the 13 Gorent institutions excluded from the project ardrall
Kaoma constituency so it is unlikely that the cdnsnhcy development fund would be adequate to
support the connection of all 13 in the first yehthe project.
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commissioner of having failed in his responsibility maximize benefits to the
district. The DC reports that he has made numenossccessful enquiries with REA,
including the CEO, for the reason the schools dinits have been excluded from the
project’s benefits. He is concerned with the faeit fTBZ communities will evidently

benefit, while very few Kaoma communities will (eanly those schools within 200
metres of the line).

4.2.7 Transept Drives
4.2.7.i Transept Drive, 12 June: TBZ

In the course of the scheduled site inspection,MA® team joined the Consultant
and contractor’s representatives on a transepé drom Nkeyema following the line
to rejoin the main road outside the town for appr@tely 35 minutes.

In Nkeyema township, the team observed that a nemstouction of shops/retail
outlets with rooms behind was under constructidre few building had already had
electric conduits installed (on the right of illcegion), suggesting that the presence of
the line encouraged the builder to have the basguirements for easy wiring
installed.

Fig. 6: New Business Premises under Construction

Business premises (small retail outlets and bamg) both sides of the main road.
There are no financial institutions (the neareshdpen Kaoma, one bank and an
ATM) or agri-service organisations (again, the eeamare in Kaoma). As a result,
Nkeyema's and TBZ residents have to travel to Kadima banking services,
agricultural inputs and most consumer products. aherage taxi fare is KW 40
return.

In the course of four visits to the township, besis was observed to be slow, except
in the bars, where, judging by the number of pararappeared brisk. It seems likely
that once the line is electrified that businessdsomnnect and there could be new
investment (particularly agri-outlets and financiastitutions). This is expected to
impact negatively on Kaoma'’s business communitytiqdarly on the shops located
along the town’s access road.

The team’s observations, in the course of the éaindrive, led to their conclusion
that few TBZ households appear likely to connedhtinstalled power supply when
it is availabl&’. In the course of the entire drive, four housesewabserved to have
satellite disks and three had solar panels installéere were three schools, one of
which was a boarding school, which will be conndcé/hile it seems obvious that

3" putting to one side observation-based conclusiotisis regard, ZESCO's tariff structure is itsalf
disincentive in this regard. The cheapest hoddetunsumption tariff (R1 — up to100 kW: post-paid
is KR 152/kWh. (ZESCO, Revision of Electricity Tdyi The pre-paid meter (ZESCO'’s preferred
means of connection) tariff rate is KR 278.33/kWit proposed to be KR 381.31/kWh.
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there are health facilitiés in the area, which also will be connected, nonaewe
observed.

Most of the households observed in the course etrdnsept drive were wattle and
daub, thatched structures; others were mud stegtuith flat corrugated iron roofs.

Fig. 7: Housing along Transept Drive

A few were four (or more) room structures. Onettwgowith both front tyres flat, was
observed, suggesting that the property’s residessiply was experiencing cash flow
challenges, or believed it made sense to leaversepatil the start of the rain-fed
agricultural season later in the year (October/Nuaver).

Based upon the team’s observations, they are ofofheion that there is a real
question over the potential number of connectionthis primary project area; this
observation is compounded by the requirement tloaiséhold connections share
equally the cost of the requisite transformer waiBSCO; obviously, the more
connections, the lower the individual cost of thitie consultant’s best estimate is
that there will be a maximum 500 connections inKlaema — TBZ district areas, not
least because there are very few actual struciutbe TBZ farm bloc.

ZESCO Kaoma is quietly confident and has requeatititional human resources to
cope with the expected additional workload arisifigm the projected new
connections in the TBZ area. The utility is of thew that in the first year following
electrification, there will be 100 connections atsty most of these being of
commercial premisé% Nor does the utility expect to achieve break-epeint in the
first three years, although, based on recent eapeeiin Kaom®, it believes that the
rate of connection will increase rapidly once tinst fconnections are made. However,
a key constraint remains the dispersed rural TBgufadion, which will ensure that
the rate of connection will be slower than thatexignced in Kaoma town.

4.2.7.ii Transept Drive, 13 June, Mumbwa Big Faran€ession

The team joined the stakeholders and contractes/sit to the Mumbwa Big Farm
Concession, following the line from the sub-stationthe ZNS camp and on to
Amatheon Agri farm and beyond to Mpusu Basic Schimolan approximate total 70
kilometres distance. A number of observations bwtlicate the potential for
connections but also cast doubt on their actuabuoing in the short-term.

38 Government institutions (schools and health cehtnéll be connected. The tariff under which they
will be charged for consumption is KR 284.89/kWhadixed monthly charge of KR 49 402.79.

There is no clarity over where responsibility fansumption resides.

% Commercial connections cost KW 2 400.

0 Currently, approximately 60% of residential prdjesy in Kaoma have connected to the grid since
2004 with the pace of connections picking up astjpassed and potential customers witnessed the
greater reliability of supply since the replacemehthe old diesel generators. In 2013, residential
connections have increased by between 20% and &@%¥ile previous year. ZESCO predicts that the
rapid expansion will continue for the foreseeahltufe, although as 100% coverage approaches the
rate of connection will necessarily fall off.
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Approximately 10 minutes from the sub-station oe thain road, a site has been
designated for the construction of a new townsiNgenge. Although no actual

development, including no plots having been maried is underway, the potential
exists for the construction of houses already wfardelectricity connections. Given

the proximity of the line (approximately 200 metfemm the outskirts of the proposed
township), connections can be assumed at somesfptint.

The route then follows through the outskirts of Mwma itself where existing
connections were observed, which suggests thatirexidemand from the area has
already been largely met. In any event, given thatarea is already electrified, the
newly constructed line is an irrelevance in thisaar

Subsequently, observation indicates that housingriscipally wattle and daub,
thatched structures to which ZESCO will not connead, in any event, the
householders appear unlikely to have the necessaources, even at the subsidized
individual rate of KR 150, to meet connection feesalternatively, are likely to have
other expenditure priorities.

Fig. 8: Housing observed in Course of Transepi@®ri

Along the line to the spur leading to the ZNS canyon-offs to two mixed farms
(cattle and maize) were observed, strongly sugugdhiat this is a relatively low-
density area.

The ZNS camp, located on a spur access road tagheof the main route, has a
population of 114 households (single and marriedrtgus), a school; the camp
commander estimates that the average householdss#® persons (reflecting the
mix of married and single quarters), a total caropytation of 513 people. (He was
unable to estimate the number of children or thal techool population; however,
given it is a four classroom block and averagehene student ratios are 1:58, this
suggests a school age populatiorco32 — 45.2% of the camp’s total population.)
The camp also farms a considerable area (5 000 pgnaglucing maize and soya
principally. At present agriculture is rain-fed apdoduces a single crop a year;
electrification will allow irrigation, possibly imeasing the number of crops a year to
three. This will increase income to the camp atiinately, the national Department
of Defence. The commander informed the MTR teant tihe whole camp will be
electrified, building on the existing wiring foreéhadministration block and officers’
guarters. The camp’s clinic, built with supportrfraNorld Vision, serves the area’s
total population ofc. 9 000.

Including the ZNS camp’s school, a total of fodhgols were observed in the course

of the drive, bring the total of government indiibns to be connected through the
programme to five.
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Amatheon Agri has already connected to the maig, liaving done this at its own
expense. There is obviously considerable investriteatithas already been made in
the farm’s productive potential — substantial watemping and storage for irrigation
purposes supported by substantial diesel generaisrsuch, the farm’s productive
potential appears to have been maximized alreadycannection to the grid will
achieve lower production costs but not any decrdaseapital investment (the
generators will have to remain as back up in thenewef load-shedding by ZESCO) or
increase in employment is a capital-intensive apamalt is difficult to identify any
significant poverty reduction impact for expedititige farm’s connection, the main
achievement of which will be to increase the ratereiurn on an international
investment.

The consultant’s best estimate of the total numbfehousehold connections in
Mumbwa that will be achieved is 200. ZESCO Mumbwimants suggested a far
higher number, up to 500 in the first year aftendwver. In the MTR team’s view this
is grossly over-optimistic: there are only 202xiarin the Concession in total [200 of
500 ha each and two (the ZNS Camp’s farm and then@pison farm) of 5 000 ha
each. Furthermore, it seems unlikely that individia@mers will wire and connect
their workers’ housing at their own expense andhfarorkers are notoriously under
paid so will have very limited disposable incomenteet costs of wiring, even if
accommodation is suitable.

4.3 Conclusion

The MTR team assesses that the Kaoma TBZ projé@-B0% complete. The 66/33
kV Kaoma Substation still requires the transforraed switchgear which has to be
transported from Lusaka together with a crane. TBZ 33/11 kV substation is

somewhat further advanced. The MTR team believaistiie Contractor’s estimate of
having this sub-project finalised within 2-3 month®verly optimistic and believes it
could take up to the end of the year.

The Mumbwa Big Concession Project is further behimah Kaoma TBZ and the
MTR Team assesses that it is 50-60% complete. Tinatva 88/33 kV substation is
almost ready for connection. REA/ZESCO has yetawycout a preliminary survey
for the Northern Part of the Big Concession, whigds not included in the original
project. Again the MTR team thinks that the Cortivéis estimate of finishing the
projects in 4 months time is unrealistic and bedgit will be well into next year.

If variations now on the table are approved, thetraxtual completion date moves to
August 2013. Discussions are on-going on how td déh Contractors Claims and
variations estimated to EUR 621 000.

According to the TAP, the EDF component was

....to provide sustainable electricity services 100D, rural househol@sand 16
schools and rural health centre in target rurahsrd@he project is expected to
contribute to improved productivity and income lisvand improved social
service delivery systems in order to facilitate dichievement of the MDGs.

* Subsequently revised downward to 6 800 in Rider 1.
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At the time of the MTR, neither of the expecteduitsshad been achieved; nor, in the
opinion of the MTR team are the expected housebotthections likely within a year
of the immediate conclusion of the project. Norwddathis be surprising, since the
major focus of the project is the construction obackbone with a 20 year time
horizon, which will facilitate ongoing connectioimdo the foreseeable future. Given
this, no judgement is possible regarding the exgtiext that electrification will lead to
increased economic activity, which will contribiwitepoverty reduction in the targeted
areas. While the MTR team believes that the assomg logical, should farmers
take up the opportunity, there is at present ndenge to suggest that they will in
sufficient numbers to make a significant impactpowerty levels in the target areas.

Nor, does the MTR team believe that occupants & B farms or international
investments qualify as poor. Connecting them mdyp Heem increase productivity,
but unless it also results in substantial new jaibss will not reduce poverty.
Electrification may contribute to poverty reductibat this is a function of equitable
access; this project does not address this, mhsepending of the World Bank-
financed subsidy scheme for connections. Shoulsl bt be extended beyond the
current completion date (December 2013), even fesw@nections can be expected
since fees will rise 1 133% over the subsidized.rat

On the other hand, the MTR team is confident thi#tt ¥he project’s completion the
16 targeted GoZ institutions will have been conedctAs noted, this will have a
positive effect on the quality of pupils’ learniragnd, possibly, on improved adult
literacy along with an increase in the schools meostreams from this source.
Similarly, health services will improve; a reliabpower supply will enable the
Nkeyema Health Centre, for example, to operat€@scount equipment improving
sexual health services to the TBZ population. Farrttore, lighting will improve

maternity services, possibly contribution to the Gl@oals in relation to infant and
maternal mortality.

There are also questions surrounding the expectgid environmental benefit, a
reduction in deforestation arising from a reductiancharcoal use. However, as
pointed out, if successful, any reduction will haveegative income effect on rural
residents. Furthermore, there are questions whéftteeassumption is correct. As a
result, the achievement of this benefit is questbe.

As such, the MTR team is of the view that the EQusth commission amx post
evaluation of the EDF-funded project component edsl five years after its
completion to determine the achievement of the etgok results and their
contribution to the expected outcome, poverty rédac
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5. IMPACT

Impact assesses the contribution of the resultgeaett to achieving the expected
outcome (project purpose or immediate objectivedsessing impact at this point in
time is difficult as clear evidence is not evidpribr to the programme’s completion.

However, it is expected that the projects will pdev

« High quality electricity supply, and thus potentiat economic development
& the advantages of a diversified production system

» Contributions to a more efficient use of resoutcgsmproving the efficiency
of energy usage by farms and rural households eshgcmg the consumption
of fuel wood, charcoal and other air polluting sms

» Improved service delivery — education and health
* Improved educational performance — access to losigely periods
* Increased income stream for schools — adult literac

* Improvements in maternal and infant mortality (MD&Gsight time deliveries
in light
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6. SUSTAINABILITY

6.1  Technology

The level of electrification in rural Zambia is lpwith less than 2% of the rural
households having access to electricity. One ok#yebarriers to accelerating access
is the high cost of connections, arisingfer alia, from the use of outdated,
unsuitable, high-cost methods in electricity netgorA second key barrier is the
small and dispersed nature of electricity demaniking from low density of
population and low income levels, which lead tohhmyerage costs of providing
electricity service.

The MTR Team suggests that REA for future projettsuld consider reducing the
high costs of electrification by using documented @aroven, low cost methods and
techniques in electricity networks that have becosed in different countries in sub-
Saharan Africa, although not yet in Zambia. Welaghlighting some of the possible
techniques below.

33kV vs. 11 kV

REA/ZESCO use the conventional 33 kV and 11 kVritigtion system where 33 kV
represent the transmission feeders and the 11 &Mi#tribution network. This system
is today considered outdated and expensive and m@umtries have already moved
away from using 11 kV. Cost savings could have besamneved by omitting the 11
kV lines especially where 33 kV and 11 kV lines arening in parallel.

ABC Technology

The low-voltage lines are 50sgmm bare conductooslay an increasing number of
countries have migrated their low-voltage netwarksural areas to overhead lines
with insulated twisted cables (Aerial Bundled Cabl&ABC”) mounted on the poles.
Maintenance is cheaper, non-technical losses igjt ilonsumption are non-existent,
and extension of the low-voltage system is easienasafety distances to obstacles
have to be considered. However, the ABC technitagdfiis slightly more expensive.

Single-phase vs. three-phase grid extension

Single phase grid extension is commonly used in ymdeveloping and some

developed countries as well. The main reason flacseg a three-phase line rather
than single-phase is increased efficiency for trati;ng power as well as the ability

to serve three-phase loads. However, single-phastad of three-phase, networks
are likely to be adequate in many situations, hih design permitting upgrading to
three-phase in the future. Customers who want to high-powered three-phase
motors could be served by using phase converters.

Three-phase equipment is generally more efficilrsts expensive, and more readily
available than the single-phase equivalent. Sipblese power supply is adequate for
most domestic appliances, whereas three-phase woeldeneficial for farms,
hospitals, workshops and home industries. SingiesehSingle Wire Earth Return
(SWER) technology is typically 20 — 60% cheapemtli&aphase, whereas 2-wire
systems are somewhere in between 3- phase and SWkefh cost and transmission
capacity.
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A comment received on the Draft Final Report higiled that although low cost
electrification methods might be considered by RIEA, it would be subject to
agreement with ZESCO, the national power suppljtytas the REA hands over all
grid extension electrification projects to ZESC® dperation and maintenance.

Three-phase supply required because of balancotgemns

The ZESCO Manager in Kaoma declared that ZESCO dotsncourage single
phase supply because of the problems with balartbeghases. He then went on to
say that even when customers only need single phasay they will run out three
phase.

This is not an unusual argument, but balancing@tiphases only requires staff to go
into the field and do some simple corrective measufhe solution is to get portable
meters and measure loads on each phase and realigrumers evenly between
phases. Experience shows that very often the limesoonnects consumers on the
bottom line as this is the most convenient. Thisansethat this phase becomes
overloaded and the top line is quite under loa&®anetimes ‘special customers’ are
connected to the under loaded top phase to gedrbetltage. Frequently supervisors
and managers do not make the simple effort of ctng the situation, which could
result in the transformer burning outs simply beeaone phase is overloaded and
others are under loaded.

Earth wire on 33 kV line
Many countries have omitted the earth wire on tB8ikV OHL.

6.2 Institutional Sustainability

Rural electrification projects must be institutiipaviable. Projects are institutionally
viable when they have adequate organization andirigrfor operation, maintenance
and follow up.

These projects will be owned and managed by themadtutility, ZESCO. This is the
most common institutional model for operation ofdgextensions and is considered
an efficient and relevant model for ownership, apgen and maintenance. However,
this model is more challenging for distant ruratas that may not receive the
necessary attention in a large organisation. Path® reason might also be that
national tariffs do not cover the cost of supply.

The ZESCO manager in Kaoma had requested extrfaasi@fresourcééto deal with
maintenance and operation of the new project ansl aemfident he would receive
them as well. We also understand that ZESCO Muminad requested extra
resources from ZESCO HQ in Lusaka. In view of tthg, team feels that ZESCO will
have capabilities to manage the operation and evaamice of the project.

6.3 Economics

Tariffs
It is often a challenge for power utilities to bata financial sustainability with

42 1 electrician, 1 linesman, 5 casuals and 1 vehicle
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expanding grid coverage. Experience shows that gxignsion to rural areas can
easily over-stretch the resources of the respamsibkional utility and become an
economic burden. Although ZESCO for a long time kel levels far below the
cost of service levels, recent tariff adjustmeragehbeen relatively substantial. There
is currently public consultations on the tariff pation ZESCO submitted in August
2012, refer Annex 6. The cumulative inflation innZlaia over the last nine years was
121% while the cumulative average retail adjustsmantount to 93.3%

Table 16: Inflation vs. Tariff Adjustments 2003-201

2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | Cum

Inflation 20% | 175 | 159 |12.7 |89% |16.6 |10.1 |10.2 | 7.2% | 119%
% % % % % %

Approved | 5.3% | 0% 11% | 0% 0% 16% | 35% | 26% | 0% 93.3%
tariff
adjustment

Source: ZESCO Limited Revision of Electricity Tésif10 August 2012

The 2007 Pre-feasibility study for the TBZ projanticated an EIRR between 17%-
24% under the various scenarios. The financialrmetwas dependent on subsidies,
tariff increases, load growth and demand growtht the financial analysfs
mentioned that the tariffs (2007) would have toréase at 5% p.a. for a zero NPV
result with no Bulk Supply Tariff and 9.5% for ar@aeNPV result with a Bulk Supply
Tariff, which the recent migration to cost-refleetitariffs seems to have achieved.

Affordability

This raises the question whether customers affeechew tariffs? The residential R1
“Life Line” tariff for less than 100kWh/month is KKR/kWh. The next residential step
R2, for consumption between 101-300kWh/month is(X28, but proposed to rise to
K343.46. Residential pre-paid tariff is currenth2’¥8.33, but proposed to rise to
K381.31. The social services tariff is currently3e240, proposed to rise to K284.89
and the current fixed monthly charge is K41,515@6posed to become K59,213.88.

Connection Fee

A cost recovery based connection fee usually ctutes a main barrier to customer
connections as it is often high compared to incdevels in the local population.

Experience shows that poorer household often hastl bhe ability and the

willingness to pay for electricity consumption, bobt for the connection fee.

Affordability of electricity is clearly a key issua the rural areas of Zambia. A high
connection fee, in particular, is a main barriertfee many low income households.

ZESCOQO's current connection fee for a basic onegh8tandard Connection is
K769,000 (or about US$175). This includes the dmi@ and meter. The cost to
build the necessary sub-transmission and distohuinfrastructure is estimated at
about US$500-600 per customer, and is entirelynfied by ZESCO. Although the
connection fee is only a fraction of the overaktsoit nevertheless is a barrier to low
income households to get connected.

4 The numbers of consumers; tariffs; interest chgrgapital expenditures, formulated financial
projections, incorporating predicted consumer ghoautd electricity consumption rates in the analysis
have not been analysed.
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The current connection fees for residential custsnae in three categories and
prospective residential customers were expectefato the connection fee within
three months of the quotation from ZESCO:

Customer Category Capital Contribution (ZMK)
Demarcated Areas (peri-urban) 769,000.00
Un-demarcated Areas (site & service) 1,709,000.00

Low density Areas (high cost townships) 2,800,000.

Generally, the ERB’s Distribution Licence templdhapter 2, Section 2.4) states
that charges levied for all connections shouldeatflthe costs of making the
connection and shall be based on the methodolaggdiculating costs approved by
the ERB.

There is a need to look for new ways to make caioes more affordable. This

could include targeted subsidies or a variety deded payment options when a
connection fee is paid over time, pre-financeddiyeby the utility/service provider

or through cooperation with a microfinance instdot ZESCO has already started
innovative schemes:

ZESCQO's deferred connection payment scheme

ZESCO has now increased the time within which thasgtomers can pay the fee
whilst allowing them to be given the service. Thistomer is allowed to pay his/her
connection fee over a period of 36 months througgttecity purchases on a
prepayment metering system.

In order to be eligible for the scheme a prospectiustomer should fall within the
above three categories and all premises conneatethe scheme will be on the
prepayment metering system. A ready board is tonade available for customers
who cannot afford the house wiring cost.

ZESCOQO’sMalaiti oyelprogram

ZESCO has also introduced a program to connectefmls for K150. Under this
connection subsidy program, priority is given testouners in demarcated areas who
are within reach of a service line drop as folloysy Grid Extension Areas done
under the Rural Electrification Authority (REA), )(Grid intensification areas
selected under the Increased Access to Electr®#nvices (IAES) project, and (c)
Other ZESCO selected target areas. The conneatimes with a meter and/or ready
board (if the house is not wired) plus 6 free CRmps. Connection will be done
within 30 days after making the payment.

Effect of Projects on Zambia’'s Total Annual Electrical Energy Consumption

One question received on the Draft Final Report, wasisidering the current load
shedding, what effect the connections of the ptejagould have on the energy
consumption.

To illustrate the magnitude of the effect, the MTBam has chosen to re-capitulate

the 2007 pre-feasibility study of the TBZ Farmblo&MEC assessed the average
domestic household electricity consumption to 18hkmonth. This was derived
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from an estimation of the proportions of domestmsumers in three consumption

categories.

*  60% of consumers less than 200 kWh/month, assu@é&\a$/ month
¢ 40% of consumers 201 — 300 kWh/month, assume 25ikdhth
* 0% of consumers at 400 kWh/month

This gave an average consumption rate of 190 kWiskiwold/month. SMEC then
assessed the energy consumption for the TBZ prdjgking account of the various
consumer categories, refer the Table below.

Table 17: Energy Consumption Assessment TBZ Farchblo

Total Peak
Number load kKW C Averag? Total Energy
Category of new | Tariff type Before ONSUMPUON | =4 s mption
t diversit kWH/month P
er
customers |\éo;0| y Load factor 40% KWh/month
Households 3,000 Domestiq 3,750 190 570, 00
Hammer Mills 19 Commercidl 285 2,160 41,040
Businesses, 50 Commercial 75 216 10,800
commercial
TBZ offices 14 Commercial 70 720 10,080
Boreholes 20 Commercial 150 1,080 21,600
Schools,
Cﬁ'&?'ccrfés 25 Social 250 144 36,000
training centre
Hospitals 0 Social 0 0 0
Fa;g;z; 30 500 Commercia|  2.500 720 360,000
Fa;g:zs 90 100 Commercia|  1.500 2,160 216,000
Totals 3,728 8.580 1,265,520

Source: Pre-feasibility Report, TBZ Farmblock PRE#e 2007, SMEC

SMEC arrived at a total energy sales per year a2 ®NVh. With a total Zambian

consumption of 8,420 GWh, the TBZ project represéran increase of 0.18% in the
total annual electrical energy consumption for Zemibhe MTR Team believes that
the above number of new customers is too optimisticthe increase is likely to be
lower than that.

6.4 Productive Use

The rural population in many cases lack knowledfjenodern energy services, and
this is a major barrier to realise more of the ptiéd from provision of electricity.
Two of the most important barriers to productivee wg electricity are the lack of
technical knowledge/ skills of potential users, ahd lack of financial means to
acquire relevant electrical equipment. REA’s rugldctrification projects focus on
connecting public institutions and existing bussess The projects have to a lesser
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degree targeted the specific productive and sosmttors and focused on
strengthening these.

Experiences from other countries’ rural electrifica interventions suggest that rural
electrification should be integrated with plans astdategies for local business
development to maximize positive income generatffgcts. Although experience
also shows that positive effects from electrifioatwill materialise after some time
without complementary initiatives, it is a passamd uncertain approach to wait for
effects to trickle-down. Lack of cross-sector foaesults in suboptimal effects on
economic development and poverty reduction.

6.5 Conclusions

Technology

The MTR Team suggests that REA for future projettsuld consider reducing the
high costs of electrification by using documented @roven, low cost methods and
techniques in electricity networks that have becaised in different countries in sub-
Saharan Africa, although not yet in Zambia.

Cost savings can be achieved by omitting 11 kVslirespecially where 33 kV and 11
kV lines run in parallel. Aerial Bundled Cables hiess maintenance and non-
technical losses by illicit consumption and extensof the low-voltage system is
easier as no safety distances to obstacles hawe ¢onsidered. Single-phase, instead
of three-phase, networks are likely to be adequmteany situations with customers
requiring high-powered three-phase motors servedsinyg phase converters. Single-
phase Single Wire Earth Return (SWER) technologtypscally 20 — 60% cheaper
than 3-phase, whereas 2-wire systems are somewhkeetween 3- phase and SWER
in both cost and transmission capacity. Many caesifnave omitted the earth wire on
their 33 kV OHL.

Institutional Sustainability

Rural electrification projects must be institutiipaviable. Projects are institutionally
viable when they have adequate organization andifignfor operation, maintenance
and follow up. These projects will be owned and ag@d by the national utility,

ZESCO, and the MTR team feels that ZESCO will heapabilities to manage the
operation and maintenance of the project.

Economics

It is often a challenge for power utilities to bata financial sustainability with
expanding grid coverage. Although ZESCO for a long had tariff levels far below
the cost of service levels, recent tariff adjusttadmave been relatively substantial.
The 2007 Pre-feasibility studies indicated accdpt&RR and FIRR assuming the
tariffs increased at 5% p.a. for a zero NPV resitlt no Bulk Supply Tariff and 9.5%
for a zero NPV result with a Bulk Supply Tariff, igh the recent migration to cost-
reflective tariffs seems to have achieved. Thisesithe question if customers can
afford the new tariffs.

A cost recovery based connection fee usually cutes a main barrier to customer
connections as it is often high compared to incdevels in the local population.
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Experience shows that poorer household often hastd Ithe ability and the
willingness to pay for electricity consumption, lmatt for the connection fee.

ZESCO now allows customers to pay connection fees a period of 36 months
through electricity purchases on a prepayment nmgtesystem. ZESCO has also
introduced a special program to connect household«150, but this runs out in
December, 2013.

Productive use

REA’s rural electrification projects focus on cootieg public institutions and

existing businesses. The projects have to a ledegree targeted the specific
productive and social sectors and focused on dtienong these. Experiences from
other countries’ rural electrification intervent®rsuggest that rural electrification
should be integrated with plans and strategiesldoal business development to
maximize positive income generating effects.
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RECOMMENDATIONS

1.

Ensure that the EUD has the appropriate skills exjkrtise to deal with
energy infrastructure.

Ensure, in all future similar projects, that th@aipted Consultant is on site

at least two months in advance of the Contractor

Ensure that a Design Review is completed and alaildbefore the

Contractor is on site.

Ensure that the Contractor has prepared an apprévedurement Plan

before any advance payment is made.

Ensure that (a) social and environment expert@)rapost from the start of

actual implementation. Ensure that there is agadte allocation of time

(minimum 200 days) available for such inputs.

Noting that the REA has recruited more engineerns tfe projects it

implements, ensure that the Supervisor has nonarat®ntact point for the

project’s life.

Ensure that the Contractor appoints a responsiteleoffice based individual

to respond to the requirements of the EMP and SMP.

Commission an ex post evaluation of the projecteast five years after

completion to assess achievement of the EDF-conmisneesults and their

contribution to expected outcomes.

Approve an 18 month no-cost extension to enabl€thractor to complete

the works.
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