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Executive Summary

Lighting Vanuatwcommenced on 1
May 2010 as a two year projectt
a2dzaKi G2 F RRNKaa
G Sy SNHE byig@Singl & ¢
access byural householders to
handheld solar lanternshereby
reducing household dependency
on the use of kerosene for lighting.
Lighting Vanuatwaimed to deliver

at least 24,000 solar lanterns
through the use of a suppiside
subsidy. This subsidy aimed to

Improve upstream finance;

Make solar lanterns meraffordable;

Reducehe geographiachallenges posedy remoteness
Increaseconsumer awarenesand

Improveproduct quality

= =4 —a —Aa A

Lighting VanuatueceivedVt38.0min grant funds Funds werenanaged by the Energy Unit (now
the Energy Department), anchplementd by two Vanuatu NGOs alreadygtively promoting and
delivering picesolar products throughout Vanuatu, albeit on a limited scale

1. ACTIV (Alternative Communities Trade in Vanuatu); and
2. VANREPA (Vanuatu Renewable Energy and Power Association).

This ICR was tasked to look at the efficacy, efficiency and sustainability of the panieahvolved
extensive engagement with project stakeholders and beneficiaries through:

1. A survey of beneficiary households from 193 villages across 19 islands of \famghtu
2. Anincountry mission (10 to 23 November 2013) to further assess adoption patterns and the
impact that small solar lantersave had on rural family life.

Rural electrification and electricity needs are changing rapidly in VanTatiadvent of sar
lanterns haccurred in parallel with dramatic increase in the use of cheap electric generators,
improved battery powered lanterns, and the rapid influx of larger phatiaic systems. All of these
technologies have impacted on rural lighting ahéd sector is changing rapidly. However over its
term Lighting Vanuatuhas delivered:

1. Solar lantern salesLighting Vanuatiseems to have delivered twice its expected sales of
solar lanterns. Frustratinglynore definitive claims are undermined by pooonitoring
data.

2. Adoption of Solar Lanterndore than 50% of households across the country now use solar
lanterns Thismassive change hascurred concurrently with aubstantialreduction in the
use of kerosene for lightingver the 2009 to 2013 period.
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3. Solar Lantern DistributionLighting Vanuatyproducts now account for more than 90% of
solar lanterns used by rural households; a finding thatrisarkablyconsistentacross the
country, whether households a@ccessibl®r remote. Thedriving forcebehind these high
levels of adoption has been the NGBapacity to tapnto existing formal, serdiormal or
informal networks alreadystablished across the island§hese partnerships aybowever,
very fluidg a situation thatis likely tojeopardise ongoing accefs those livingn remote
areas.

4. Household BenefitsDespitea wealth of more traditionabutcomesassociated wittgender
equality, improved education, financial savings, and community buildiexple see the
greatestbenefit ofthe portablesolar lanternsasd. & A F K &E QNBE 2dzad St ae ¢
Household members, particularly women, greatly valued the various aspects of ease
(convenience, safety, cleanliness, autonomy, affordability, simplicity, dityabitightness
and mobility).

5. Economic BenefitsSoladanternshave reducedngoing monetary outlajor kerosenewith
annualsavingsstimates betweer/t10,000- Vt15,000per household OveralLighting
Vanuaturepresentsa@ A E F2f R NBGdz2NY 2y ! dZAGNI € Al Q&4 Ay dS:

6. SocialBenefits: Women, children and the elderly are now more empowered in the
management of energy use in the home. Most villagers found that there is now more
opportunity to socialiseand, even though night time work has increased, mastnen
talked aboutthisin a positive, social sengesmall groups of relatives or friends coming
together to work on weaving, sewing or handicrafts in the evenings.

7. Education BenefitsFamilies regularly mentioned thahildren now undertake educanal
pursuits in the evemig and boarding schools are now open to much more lenient student
use ofsolar lanternsas the fear of fires is eliminated.

Overal| the introduction of solar lanterndasshifted thenorms and aspirationsf many rural Ni

Vanuatu communities There is ne an aversion to kerosen&ith most people aspiringo further

improve theirsolarhousehold lighting firstly with fixed lightingand phone chargingand thenwith

systemscapable opowering small appliases In parallel with these aspirations, housstis see the
ongoing need for access to bright portable solar lanterns.

Over the term oLighting Vanuatuconsumer experiendeas alsded to abetter appreciation of
product capabilities. One result of this has been a clear differentiation of the fundtidhe home
that small solar lights are capable of fillingeople now talk about different products for:

Standby/emergency light;
Mobile solar [jhts;

Solar phone charging;
Solar fixed light; and
Fixed light and power.

= =4 =4 4 =
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information, rather than cost.

Clearly Lighting Vanuatwasthe ideal catalyst fothe introduction of solar lanterns. However, its
success, while planned, has also been serendipitdu/as the right assistance supplied over a
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short enough period to catalyse and guide development. A little earlier or a little later and the
outcomeswould probablyhave beeress relevant and thereforess justifable.

While little furtherdonor support to solar lanterns is needed per se, consideration could
nevertheless be given to

1 Government or industry support to better information foonsumerson productquality;

1 Sustained support to improve access in remote areas; and

1 Other ways of supporting household lighting in Vanugarticularlysupport forthe
proposed Vanuatu Rural Electrification Program (VREP).

However, anyupportshould be based oa programmatic approacland reviewed on an annual
rolling basis Timeliness, flexibility and close partnerships withith utility authorities and the
energy private sectowill be essential.

The following quality ratings have been agreed forltightng VanuatuProject.

Evaluation Criteria wkidAy3 oédmmc 0
Relevance

Effectiveness

Efficiency

Monitoring and Evaluation
Sustainability

Gender Equality

ol

A WNWOG

Consolidated Lessons Learnadd Recommendations

Lesson Description Page Follow uprequired

Lighting Vanuatuhas significantly exceeded its targe
Lesson of distributing 24,000 solar lantern§.he ICR
1 estimates thatin excess 055,000 solar lanterns/ere
distributed between 2010 and 2013
Lighting Vanuatwappearsto have been the right
catalystapplied at the right time, and has thus been
Lesson key driver in the rapid and widespread adoption of

Nil

2 solar lanterns across Vanuagoow >50% in rural 9 The Enerav Departmer.
areas). This has occurred in parallel vaiignificant ng A de g¥nmer:1§ €
reduction in the use of kerosene for lighting. aho IoII n?gnitoru ity
ACTIV and VANREPA are by far the dominant supy shou’ .

Lesson . . ongoingand rapid
in the solar lantern markeaccounting fo190% of 12

3 . developments.

marketpenetration

In particular the need
for some form of

12 ongoing support to
sustain access in
remote communities.

Alternative traders, whilalsosupplying increasing
Lesson numbers of lights, have netwoskhat are largely
4 concentratedin andaround the major population
centres.
Thedistribution partnerships established hyghting
Lesson Vanuatu(based on existing formal and informal
5 networks)have beerthe driving force behind
widespread adoption
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Lesson Description Page Follow uprequired

Lesson
6

Lesson
7

Lesson

Lesson
9

Lesson
10

Lesson
11

Lesson
12

Lesson
13

Government and donor agencies must consider
including geographical incentives in future projects
that involveprivate sector and NGO partners in the
distribution of solar products.

Fas€ alkadly a kegriver in the rapid and
widespread adoption of solar lanterns. Household
members, particularly women, greatly valued the
variousaspects of ease (convenience, safety,
cleanliness, autonomy, affordability, simplicity, 14
durability, brightness and mobility). As such, it is
ddz33SadSR GKFG aYl1Ay3
should be considered a worthy development impaci
its own rght.

The benefits of small solar lanterns, while quite
ubiquitous, were most apparent for women, the
elderly and childen who are now more empowered
and independent in their use of lighting.
Conservative estimates of the economic impact of
solar lantern adoption show savings alare almost
$A3m per year nationally (or a six fokturn on
investment).

17

Most women taked about the additional work they
now undertake ira positive, social sengesmall
groups of relatives or friends coming together to wo
on weaving, sewing or handicraitsthe evenings

The majority of broken or old solar lanterns currentl
remain in the home. Recycling and safe disposal
information is not availableHowever, i seems likely
that the availability of simple vocational electrical
skills in remote communities would see nyaof these
lights usefully repaired

All people interviewed aspire to further

improvements in their household lightirgfirstly with
fixed lightingand phone chargingand thenwith 20
systemgpossessinghe power to operate small
appliarces

With the increasing prevalence of solar lighting, the
availability of different types of solar lightsnd 20
increased experience with the products and the

Where Australian Aid is
supporting
technological
FaaAradlyos
St aA Sohadyo |
defined) should be an
outcome as important
as others (e.g. income)

Nil

The Energy Departmer
and Aid community
should monitor these
impacts to ensure
62YSYyQa
further burdened.
As renewable energy
devices, and especially
battery technologies,
become more
prevalent in rural
communities, the
Energy Department an
local business sector
should consider
recycling incentivesas
well as potential
training / upskilling
programmes for
persons with basic
electrical skills

Key donors focused on
VREP (World Bank,
NZAID and Australian
Aid) should review the
VREP design to ensure
it embodies the
flexibility and
respongveness needed

NE {
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Lesson Description Page Follow uprequired

Lesson
14

Lesson
15

Lesson
16

opportunities createdhouseholds arelifferentiating
their needs more clearly.

While cost, access and knowledge are all important
those interviewed consistently mentioned thatcess
andknowledge were the most diffult of the three, 21
while deemphasising the cost, particularly for the
smaller or lower cost systems.

Any futue assistance forural electrificationshould

be based on a programmatic approach and reviewe

on an annual rolling basis to ensure its responsiven
and relevance ie I y dzI 4 dzQa NJ LA Rt 22
environment Timeliness, flexibility and close
partnershipswith both utility authorities and the
energy private sectomwill be essential.

No further generatlonor support for the small solar

: : 24
lantern market is considered necessary.

to be effective in a
rapidly changing sector

Nil
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List & Acronyms

Acronym Meaning

ACTIV Alternative Communities Trade in Vanuatu
EU European Union

GfG Governance for Growth

GoA Government of Australia

GoV Government of Vanuatu

HH Household

HIES Household Income and Expenditure Survey
ICT Information Communication Technology
M&E Monitoring and Evaluation

MC Managing Contractor

MDG Millennium Development Goal

MIPU Ministry of Infrastructure and Public Utilities
MoE Ministry of Education

MFEM Ministry of Finance and Economic Management
MoH Ministry of Health

MoL&NR Ministry of Lands, Environment, Water Supply, Energy, Geology, Mines and
Mineral Resources

NSO National Statistics Office

PAA Priorities and Action Agenda

PIPP Pacificlnstitute of Public Policy

REP Renewable Energy Provider

SOPAC Pacific Islands Applied Geosciences Commission
TNA Training Needs Assessment

ToR Terms of Reference

TVET Technical Vocational Education and Training

URA Utilities Regulatory Authority

VANREPA Vanuatu Renewable Energy and Power Association
VERD Vanuatu Electricity for Rural Development

VIT Vanuatu Institute of Technology

VRDTCA Vanuatu Rural Development Training Centre Association
Vit Vatu
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Introduction

According to the International Energy Agency
access to energy serviceoiwe of the keygo
alleviating povertyandas such ign
"indispensable element of sustainable human
development®. Energy poverty, especially in
rural areas is considered to be a significant
constraint to achieving the Millennium
Development GoalsTheLighting Vanuatu
Projectsought toaddresghe foundation of
suchad Sy SNAH & inlMange8iNdinéréasing
the acces of rural household¢o handheld
solar lanterns (typically < 1.5 watts), thereby
reducing household dependency on the use of
kerosene for lightingLighting Vanuatiwcommenced on 1 May 2010 as a two year prdieQuality

solar lanternswhichhad becone increasingly available by 2010, offered a relatively low cost and

viable alternative to kerosene lighting. Thighting VanuatlProjectwas designed and funded by

ldZAGNI f ALY ' ARQA D2OSNYIFyOS T2NJDNRgGK ODFDO t NP

Lighting Vanuatwimed to deliver at least 24,000 solar lanterns through the use of a ssja#y
subsidy. This subsidy aimed to improve the bulk purchasing power of suppliers, and thus reduce the
cost of imported lanternsindirectly, the subsidy alssbught to overcora:

9 other barriers such as lkof upstream access to finance;

9 the challenges posed by the difficulties of distribution in a nation of widely scattardd
often remoteislands

T lack of consumer awarenesand

1 poor product quality.

All of theseissuesare common tosimilar development projects wordide (e.gLighting Africé).

Tablel: Aid Activity Summary

Aid Activity Name Lighting Vanuatu
AidWorks initiative number INH523
Commencement date 17 May 2010 Completion date 30 June014

2 International Energy Agency (201®orld Energy Outlook 201QECD, EA

3 The design called for 70% of lanterns to be distributed in the more remote areas outdidet®fsland and

Luganville.

4 Subsequently the project has received a number otaost extensions, and is currently scheduled to close on

30 June 2014.

SThisNBadzZ Ga Ay O2yadzYSNI RA&alFGA&aFIOGA2Y YR aYFN]SG aLl
8 Lighting Africa (2013) LightingAfricaMarket Trends Report 2012. Overview of the-gifid lighting market in
Africa(http://lightingafrica.org/lightingafricaamarkettrend-report-201 2overviewof-the-off-grid-lighting-

marketin-africa).
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Total Australian $ V38,000,000 (approximately $425K)
Total other $ Vtl,744,354

Delivery organisation(s) ACTIV and VANREPA
Implementing Partner(s) Energy Department, Government of Vanuatu
Country/Region Pacific

Primary Sector Renewable Energy

Lighting Vanuatthas been managed by the Energy Unit (now the Energy Department) of the
Government of Vanuatu, and implemented by two Vanuatu NGOs:

1. ACTIV (Alternative Communities Trade in Vanuatu); and
2. VANREPA (Vanuatu Renewable Energy and Power Assgciatio

In 2010, both ACTIV and VANREPA were already actively promoting and deliversajgpico

products throughout Vanuatu, albeit on a limited scaf¢.the time thesewerethe only active

Vanuatu players in what is, in reality, a limited segment of the renewable energy technology market.
Given their established presence and theilingnesgo source, promote and distribute solar

lanterns, they were the logical partnersrfiine Lighting Vanuatyroject. Lighting Vanuatihoped to
further strengthen their capacity, and thereby make them long term sustairabigersin the

renewable energy marketplace.

Project funding was quite small at Vt38.0nmVt60m of this was managelly the Energy Unit for
monitoring, evaluation and oversight purposes. The remaining.bft3®ormed the subsidies to
ACTIV and VANREPA.

Australia commissioned an Independent Completion Review (IGR)hting Vanuatwas part of its
standard quality proceses. Fullerms of Referender the ICR are outlined in Annex 1. In summary,
the ICR aimed to determine:

1 The degree of adoptioaf pico-solar productsand the specific contribution made by

Lighting Vanuatun facilitating this adoption

Any geographicsocial or cultural trends evident theseadoption patterns

Any economic or social benefitgdhoth overall, but especially for women and youth

Specific changes in the lighting technology used by households

Changes in household practices associatetl aity shift in technology

lye OKIy3aSa Ay K2dzaSK2f RSNAQ LISNODSLIiAz2zya 2F

generally

f / KFyaSa Ay K2dzaSK2f RSNBEQ LISNOSAGSR yS
electricity more generaltyand

1 The effectveness and sustainability of pitighting products and the pielighting
marketing/distribution chain.

=A =4 =4 4 =4

(0p))
pul;
QX
<,
Py

7V/t2,911,840 in supplemental funding was provided to the NGO, Youth Challenge Vanuatu, to help them
distribute solar lanterns in partnership with VANREPA. The original intention was to distribute 6,000 units,
however VANREPA failed to supply sufficieatkt As such, YCV distributed 4,121 units and returned
V1,167,486 in unused funds to GfG.

8 ApproximatelyA$0.426m

Version3.0 ¢ August2014
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A detailed Evaluation Plan was prepared and then used idéhieeryof each element of the ICR
(see Annex 2). THERNcluded two key processes:

1. A arvey of 1,436 beneficiary households from 193 villages across 19 islands of Vanuatu.
The survey aimed to identify foundational data on household use, challenges and aspirations
related to solar lanterns. It was also intended to help with targeting arestgoning during
the in-country mission (results of the survey are presented in Annex 8); and

2. Anincountry mission (10 to 23 November 2013) to further assess adoption patterns and the
impact that small solar lanterns have had on rural family life. miRnediry findings have been
summarisedn a postmission Aide MemoireAnnex 5). In addition, the results of the
mission are presented as a Case Study (Annex 6), as well as a deeper analysis of the changes
20aSNWISR FNBY |y a9y SN&E. / dzf G dzNBaé¢ LISNELISOU A ¢

During this mission the key informants included three main groups (see Annex 3 for a full list of
informants):

1. the Market/Distribution Chain Key informant interviews were undertaken with all
stakeholders involved in the marketing of pico solatéans including:
a. VANREPA,;
ACTIV;
Youth Challenge;
Vanuatu Women's Development Scheme (VANWODS Microfinance);
Telecom Vanuatu Ltd (TVL); and
Relevant others in the local private sector, including local renewable energy
entrepreneurs; general traders, andcl agricultural supplies stores.
2. the Project Owners and other donorsKey informant interviews were undertaken and data
needs discussed with:
a. the Energy Department;
Vanuatu National Statistics Office;
Australian Aid;
the World Bank;
New Zealand Ai(NZAID); and
f. the Asian Development Bank (ADB).
3. Beneficiary Communities Two main tools were used for community interviews:
a. Ethnographic enquirywhichincluded participant observation as well as household
and key informant interviews in numerous villagesoss six islands (Tanna, Efate,
Malekula, Epi, Espiritu Santo and Mota Lava). These islands were chosen based on a
remoteness ranking that took into account both flight and shipping schedules to
eachisland (se€able8z ! yYYSE HO ® hyS AaftlyR FTNRBY S| ¢

~®a00

® oo o

® The Energy Cultures Framework was developed by the University of Otago as a tool to help identify the key
factors involved in human behimur and changes ithat behaviour The framework outlines energy

behaviour as a result of the interactions between material culture (i.e. enetgyed technologies, physical
infrastructure,etc.), energy practices (i.e. how people, groups and comnasititeract with their material
culture), and norms and aspirations (i.e. the beliefs and understandings that underpin material culture and
energy practices).

Version3.0 ¢ August2014
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chosen. Villages on each island were initially selected based on the number of
survey respondents. Final village selection was, heweaiften influenced by
logistical and Provincial preferences.

b. Detailed bcus group discussions with men, women and youth in each of the
selected villages across the six islands.

¢KS YA&aaA2Yy GSIY AyOfdzZRSR NBLINBaASYANkOEE yTFNRRQS
Governance for Growth Program, and the University of Otago, along with an independently

contracted Team Leader. Four local enumerators were employed to act as cultural and language
intermediaries between the ICR team and the respondentlerbeneficiary communities.

All focus groups, as well as the interviews with the three proponents (i.e. VANREPA, ACTIV and Youth
Challenge), were recorded and transcribed. For all other interviestes were takeranddaily

journals kept by each of thitve members of the research team. In addition, a stakeholder

workshop at the end of the second week presented preliminary findings. Thiskessserecorded

and transcribed in order for the feedback to be captured, and hence incorporated into the

subsequent analysis and reporting. Ethics approval for the tools used in the ICR was provided by the
University of Otago (see Annex 4).

Limitations Encountered

The ICR process operated within the usual constraints of time and resources. Although no major
problems were encountered, it has been necessary for the review to take into account the following
limitations:

Uncertain veracity of Beneficiary Questionnaire Survey Da#s mentioned, the Survey

Questionnaire undertaken by Australian Aid was returnedsr 1,400 respondents from across
Vanuatu. Analysis of the data showed, however, that variations in the way the survey was
administered resulted in the sometimes unfortunate misinterpretation of some quesflofiis
misinterpretation has made some did¢ data unusable. However, the responses to the majority of
guestions are nonetheless quite robust. Also, the data was still useful for identifying initial trends, as
well as for refining the targeting and questioning for the subsequent mission. dreal of

uncertainty, triangulation with field interviews was used for clarification.

Limited Project Documentation and Reportindthe design document farighting Vanuatus brief¢

it includes little analysis of the problem, or of the preferred respontoreover, the

implementation ofLighting Vanuatwappears to have been quite dynamic and respongive
agreements, new proponents, and delivery have all evolved as the project has progressed. Hence,
while Australian Aid has supplied all relevant docursemuch of the evolutionary decisianaking

has been lost, particularly due to staff changes. In addition, the quality of record keeping and
reporting of the three NGO proponents who received funding uridgiting Vanuatwaried
considerably. Both ACTévid Youth Challenge appear to have solid records, and thoughtful reports.

0 Theenumeratorsinitially trainedwere engaged from the USAID Peace Carfoweverthis team aly
generatedabout 100 completed surveys. In order to increase the number of respondents, GfG subsequently
engaged largely churebhased groups to administer the survey.

Version3.0 ¢ August2014
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However, VANREPA has failed to meet the requirements for either its record keeping or its

NELR2NIAY 3D ¢CKA&a fAYAGSR GKS 9@ f dzl siigpig gh@ra O LI O A
and to the geographic distribution of pidights supplied through Australian support. However, it

did not compromise the assessment of beneficiary household impact.

Village selection:Islands chosen for the field mission were selectedfoist 6 aAa 2F G KS WN.
NIFY1TAY3IQ NBLR2NISR SINIASNWD hy SFEOK AaftlyR | ydzy
the number of respondents to the initial beneficiary survey. However, given the limitations of time

and transport, Provincial dgffials sometimes sought agreement for a different set of villages. Of the

ten villages visited, no apparent selection bias beerdetected.

Relevance
In 2010 only42%of Vanuatuf2 47,000 householdkad anyaccess to electricityjearly all of thesén
urban areasvhere theywere connected to the Government requlated gidYS G T p'2 2 F | y dzl |

householdsvere livingin rural areas, where only one three rural homes, under half of the schools

(42%), and one in four health facilitivgadsome seHgenerated electricity. Hence Vanuatat 30%-

had about the same level of rural electrification as Afri2@%). Moreover, when this is compared

to the 2011average reported for developing countries as a whd€%4 - it is obvious that Vanuatu

(alongwith many of its Pacific neighbourisyshadl & A Iy A FAOF y i LINRof SY gAGK
rural areas Projects such asighting Vanuatwvere therefore hugely relevant as they addreskthe

need for rural people to have reliable access to efficient and safe lighting.

D¥DQa&a 2 NA Aligittihg Vardidtwiak Bra srifat iNdrim engagement to be implemented in
parallel with the design of a more significant, longer term programmatz@ach to renewable

energy usage in rural Vanuatu the two engagements together were meant to form an integral

LI NI 2 F = ydz { dOHowedey, Said deliberatibnR ofltheXorm of the larger

program of support have not, as yet, been finaliskedvingLighting Vanuatio be more of a stand

alone engagement than originally envisaged. Nonetheless, the outcomes and lessons learnt will be
of direct relevance to ongoing planning.

That said rural electrificationdemand and technologiesre changirg rapidlyin Vanuatu. As we will
see in this ICR, the advent of efficient and affordable solar lantemde linked to @aapid decline in
kerosene use for lightingThis, however,has not happened in isolatianthe advent of solar
lanterns has beeparalleled bydramatic increases in thavailabilityand useof cheap electric
generatorsand larger photevoltaic systemsas well as bymproved batterypowered lanterns All

1 These are figures from the Household Income and Expenditure Survey (2010) ofdhe&& + | y dzi (i dzQ &
National Statistics Office. The main urban centres of Port Vila on Efate, Luganville on Espiritu Santo, and

Lenakel on Tanna have electricity grids. Some other areas have mains electricity of sorts, such as the provincial
centres in the prainces of Torba, Penama and Malampa. This is provided either by the provincial government

or by communityoperated electricity generators.

12

13 Australia designed the Vanuatu Electricity for Rural Development (VERD) Program in 2012. Changes to

l dzZAGNI £ Al Qa Fdzy RAYy 3 LINR ZaMdnderhedta forR/ERDSre $tiff ingefidiséugsioni T A y I €
¥ vanuatu Energy Roadmap 262820, Final Versigmeleased Mar 2013
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of these technologies have impacted on rural lightiwdilefurther changes caonly be expected

the sector istill in a state of flux

Effectiveness

Solar lantern sales

Lighting Vanuatuequired ACTIV and VANREPA to obtain Energy Department approval for the
specific products they distributed under the project. The approved prochatsincluded the

following:

1. ACTIV distributed the Firefly lantern produced by BareFoot Power. Thisnaeddor
about 23% of products sold (12,908 units); and

2. VANREPA distributed thredight products including:

a. The various iterations of the Kiran/S10/S20 (dominating the sales at 53% or

about 30,000 units);

b. The Nova (accounting for 17% of sales or 10101); and

c. The Solata (accounting for 7% of sales or 4,000 units).

Figurel: Relative sales of solar lanterns sponsored by

Lighting Vanuatu

Sales

m Firefly

m Kiran/S10/S20

m NOVA

H Solata

As can be seen;

Lesson 1Lighting Vanuatuhas significantly exceeded its targeif
distributing 24,000 solar lanternsThe ICR estimates that excess of
55,000 solar lanternsvere distributed between 2010 and 2013

Greater accuracy and certainty is not possible, given the poor record keeping by VANREPA.

ACTIV has audited sales 1&,908 units; about 40% (5,067) were sold directiyhile almost 60%
(7,476 units) were sold through a distribution partnership with Telecom Vanuatu Limited (TVL).

.8 O2Yy UGN AaGzT A

Version3.0 ¢ August2014

KI a

0SSy AYLIRaaArotsS isespdcidly dzA NE |
unfortunate given that VANREPA wexgparentlyresponsible for selling more than three quarters
of the solar lanterns. Audit reports in April 2011 indicate that:
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f VANREPA failed ®A & (0 A y 3 dzA Eghtingd\@uiugteS SIyINB R dzO (sblarlagtdRn 2 ( K S NJ
sales

1 reporting includel sales madén the months prior tathe commencement ofighting
Vanuaty

1 reporting failed to distinguish between the sales made BNREPA (a8 NGO) and the
sales made by it§ NI RA y 3 nk BX SaNd® NB S

1 VANREPHiled to keep inventory lists, sales receipts or effective accounts.

Quch fundamental management shortfallsgem to have contributed to the failure ¥ANREPA

whichceased to operatén 2013, and has since consolidated its now diminished resources iiader
GDNBSY t26SNE 2LISNIGAZ2Y D ¢KIFG aFARX G4KS 3ISySNIf
purposefully deceive; that the fault lay with its poor management skills. Even in its final report,

VANREPA was still failing to grasp the importance of deiineiis sales. They state:

Since 2009, we have imported and distributed more than 40,000 solar lighting products. However,
not all of these sales are within the scope of the AusAID funded project.

At the time of the ICR (approximately 10 months aftefr b w9t | Q& FAY I f NBLERNI &1
+!1 bw9t! Qa YIYylFI3ISNIAYRAOFIGSR GKFG nnZnnn dzyAda KiI
verifiable sales were those made through Youth Challenfés resulted in audited sales of 4,121

units. VANREPA, howeydistributed many units directly. It also had a long relationship with the
micro-finance group, VANWOODS. Yet the number of these latter sales is unclear.

584LIAGS ! bwot! Q& SE i NMESIGNRLZ2 NJINB EANNR F123\3 LA ybIv
awide distribution,both from the Beneficiary Survey and #&h of the villages visiteq 77% of

survey respondents (n=1,077) indicated that they hadight.product, all of which were imported

by VANREPA. Field observations also confirmed the doneimdirtioe dlight lanternsacross all ten

of the villages visitedAs for the differentiation between solar lanterns that were part.afhting

Vanuatuand those that were not, it can now be considered an almost redundant point. The fact is

the Lighting \anuatusubsidy was essential to the solar lantern businesses of both ACTIV and

VANREPAall activities of these partners since rid@10 have been strongly impacted by the initial

subsidy and subsequent grant capitalisation. As dhetsolar lantern bumesseof both NGOsire

heavily attributable to theLighting Vanuatwartnership.

It must be stressed, however, that not aflthe solar lanterns were available at the same time. At
the start ofLighting VanuatuACTIV quickly scaled up distribution of the Firefly through its Fair
Trade networksellingsubstantial quantities in 2010/11. This earlier version of the Firefly, however,
had a NiCad battery ananly lasted betweerone and twoyears. The Kiran lighton the other

hand, had a Lithiuaion Battery (LIB) with greater longevityvf to four years). Thus by the time of
the mission, very few of the early Firefly products remainkdiact, the BeneficiaryBurveyshowed

that by 2012 the Firefly accountddr only 14.6% othe solar lanternsacross Vanuatu. Clearly, at
77% the Kiran and its tight successorg the S10 and the S2thave come to dominate the solar
lantern market.

National Adoption of Solar Lanterns
Whereas sales figures give some indmatf adoption, the ICR also studied national adoption
figures, as well as any apparent regional variatioDserall adoption figures for solar lanterns across
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Vanuatu are derived from three sources: the National Statistics Office (NSO), the Bendiisiayy S
and field observations. Two sets of NSO figures help define the level of adoption: firstly, the NSO
has been tracking the reduction in the use of kerosene for lighting since®199écondly, the NSO
has, since 2009, been collecting specific datahe incidence of solar lighting produtis This data

is summarised ifrigure2’.

Figure2: Changes ifkeroseneand solaruse forrural household lighting

Source of rural lighting

0.9
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0.1
0 [

1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013

m Kerosene lighting (survey) m Kerosene Lighting (NSOir Solar lighting (NSO)m Solar Lighting (survey)

As can be seen, increased use of solar lanterns has occurred concurrently with a massive reduction
in the use of kerosene for lighting over the 2009 to 2013 péfioth 2006, 83% of rural households
used kerosene for lighting. By ZDabout 50% of rural householdsed kerosene for lighting. By

2013, both ICR field observations and stakeholder interviews indicate that less than 10% of
households were still using kerosene (ranging from zero to about 20%). The reduction in kerosene
use inrural areas is relatively uniform across the country, showing little significant regional variation.

Solar lighting, on the other hand, rose from about 4% in 2009 to over 25% in 2010 and has continued
to riseeversince. The rapid increase in sdimtern use in 2019 coincides with the

15 Falling kerosene use, particularly in rural argéastrongly correlated with the increasing incidence of solar
lights and domestigenerators.

18 Figures includéoth solar lanternsand photovoltaic systems. The useth& more substantiaPV systems js
however, a small percentage of the figures.

”NSO data includes the 1999 Census; the 2006 Household Income and Expenditure $E8)pyh@12009
Census; and the 2010 HIBSence the ihal figuresgiven for2013are estimatesdeterminedviathe ICR
Beneficiary Survey arttie Village interviews.

B While these figures arise from different sources and different methodolotiiesgeneratrends are very
consistent.

19 Estimates range from 42% (HIES) to 54% (Survey). This latter fidurerdéser probably the less accurate
as it required respondents to recall their use in 2010.

20The HIES was conducted between late November 2010 anhda2011.
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commencement and early salesldfhting Vanuatét. The ICR team conservatively estimates that
well over half of all rural househddow use solar lanterns.

Lesson 2.ighting Vanuatuappearsto have been the right catalyst
applied at the right time, and has thus been a key driver in the rapid
and widespread adoption of solar lanterns across Vanuétow >50%
in rural areas). This has occurred in parallel wélsignificant
reduction in the use of kerosene for lighting.

At the time of the Beneficiary Survey in 2012, the majority (85%) of homes with solar lanterns were
still using their first unit. Most households had one lantern, although (unsurprisingly) wealthier
familieg? tended to have two or more.

56.5% of surveparticipants use their lantern for general lighting purposes; 20.5% predominantly for

food preparation; and 4.9% for walking at night. 15.6% of householders responded that its main use

Aad F2NJ OKAf RNByQa aOKz22f g2 NJ dNJ Al&d2 48 A S NI KpSi'sF FAYYAR A
15% saying that the main user is a child.

Figure3: Main use of solar light

= General household light
m Food preparation

= Children's schoolwork

= Walking at night

= Make goods for sale

= Other

Interestingly there seemsto be no significant regionabariationsin the overall adoption patterns.
Even in 2009, th¥anuatu Socioeconomic AtlAshows relatively uniform adoption patterns for
solar lighting (albeit at very low leveldyigure4.

2L ACTIV sold 4,757 units between Jun and Oct 2@ffied data from VANREPA is not availablé they
claim to have sold in excess of 10,000 units dkrersameperiod.

22 As indicateckither by metal roofing om greater number of rooms irhe house.

2To be released in 2014
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Figure4: Percentage of households thdiad solar lighting in 2010 (National average 6.3%)
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By 2013, the Beneficiary Survey revealed much higher, but still relatively uniform adoption levels
across the country. Hsefindings arecorroborated by the HIES data in 202@dthe field visits in
2013.

Solar Lantern Distribution

One of the key outcomes of the Lighting Vanuatu project was the distribution of the lights
throughout the country in considerable numbers in a short time. Upiake of the techology was

rapid and extensivelt would seem that a vital part of the transition process were the informal
networks already existing within Vanuatu that we suggest maintain a sense of community
throughout the country. The circulation &howledge and people through the many islands enabled
the lights to be talked about and distributed widely. Using known NGOs with already established
networks in a country where networks of people are key communication channels was a major key
to the sucess of this project.

Version3.0 ¢ August2014



Lighting VanuatuCR [EE N

ACTIV and VANREPA used different distribution chain§igee5), althoughthe two chains
inevitably involved significant local partnerships.

Figure5: Lighting Vanuatudistribution chains

TVL — End User
Other Formal
B HEVY Distributors | lllel
Informal Distributors — End User
| Renewable Energy
Entrepreneurs Tl
— End User
" —  Youth Challenge [— End User
5
g_ —
- — VANREPA - End User
— VANWOODS
Microcredit
— End User
Product
= Other Traders — End User
L1 Informal Distributors — End User
L] Chinese Traders [— End User

1. For ACTIV this included the use of their alreadiablished Fair Trade wholesaler network
althoughthey also benefitted greatly from tliepartnership with €lecomVanuatultd
(TVL) TVL was particularly interested in the Firefly because of its capacity to charge mobile
phones and its relatively cheap pricevbien compared witlthe commensurated.light
product, the NOVA).

2. For VANREPA, distribution included very effective pastrips with VANWOODS (a micro
finance group) and Youth Challenge Vandfatinese being partnerable to tap intotheir
existing distribution channels within the country. These groups were responsible for the
AAIYATFTAOL Yy SELI y&A 2ngtworkFespediatlywodhe buegislaRds.a i NA 6 dzi
However VANREPA also distributed units throwfifect, pointof-sale contacviaits trading
arm, Green Power Thigncluded wholesale distribution to otheretailers(e.g. Greentech)
both localy andmore renotely.

¢KS RAFTFSNAY3I adNBy3aldkKa 2F 1/ ¢L+Qa& YR ! bwot! Q32
product prevalencacrosghe different islandsKigure6). As seerfrom this2012Beneficiary Grvey

2 2.dzi K /| Kehdade@efitvBhQrie project was separately supported by Australian Aid
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data, the VANREPA units are more common than ACTIV produetsmore son the remotest
areas

Lesson 3ACTIV and VANREPA are by far the dominant suppliers in the
solar lantern markef accounting for90% of markeipenetration.

Lesson 4Alternative traders, whilealso supplying increasing numbers of
lights, have networlsthat are largely concentratedn andaround the
major population centres.

Figure6: Prevalence of solar light brands across Vanuglta less remote; 7 = very remote)

100%
90% +— —
80% +— Barefoot
70% +— B ;
60% | [ d.light
50% 4— — W Jinbei Supabright
40% +— —  mOther
Of +—— I
28; m Solar Torch
0 T— I
10% | I ___ mESun Solar
0% | - : . o . .
1 2 3 4 5 6 7

One of thekey lessonis that themore effective distribution models arose frofiiting into the
cultural norms and thutapping into networks already established across the islanwtietherthese
wereformal, semiformal or informal Another is that tapping into informal and seifioirmal
networksprovedessential, especially for the more remote ar@dsch often lacked formal
distribution networksc the less formahetworks exist and evolve because of socighrimation,
trade and exchange benefitHence it is largely within these networks thkabwledge and people
are circulatedhrough the islandsenablingthe lights to be talked about and widely distributeld is
guite clearthen that establishing a paitlel distribution network wouldhavebeen both cumbersome
and risky.Conversely, sing known NGOs with already established netwgarka country where
networks of people are key communication channbis beera major key to the success thie
project.

Lesson 5Thedistribution partnerships established blyighting Vanuatu
(based on existing formal and informal networkepve beerthe
driving force behind widespread adoption

As seen iffrigure?, households in remote areas (remoteness ranking of 6 or 7) depended less on
local retailers and more on informal networkparticularly travelling oHbcakagents- to distribute

lights. As seen in the survey, when people made decisions to purchase solar lights, they tended to
turn to family and neighbours for information (68.9%). Agents and shops were also used as a source
of information, but very few participants turned to the TV (1.684@,radio (1.9%), the newspaper

(3%) or fliers (0.7%) for advice.
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Both ACTIV and VANREPA usigihting Vanuatgrants to fund travel to remote areas @ther
distribute lightsdirectly?, or establish links with locals who could actlasseYbcal agensQ ® ¢ KA a
was clearly essenti#flaccesaas to be gained to the more isolatedeas.

Figure7: Sourcing of solar lights based on remoteness (1= less remote; 7 = very remote)
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All of the formal partnerships (see pink boxesGolumn 3 ofFigure5) have beerof limited duration
none beingstill active at the time of the ICRn the case of VANRER®or management, supply
inconsistenciesand struggling financesere the causes of botifouth Challenge and VANWOODS
losing confidence in sustaining the partnership. For ACTIV, difficulties in accessing the latest
Barefoot models at competitive prices caudbd partnership to sag because afpply delays.All

the same, ACTIV is currently assessing other products that might rejuvenate its busintddy,
ACTIV and TVL remain in discussions.

Such difficulties are, howevespmewhat balanced by a developing private sector response to
increa®d demand.Since their connections toighting Vanuatuweased ACTIV and Green Power
haveboth establisheda number of newdistribution partnershipsncluding:

1 other renewable energy suppliers
1 local and national traders arafricultural input suppliersand
1 telecommunications groups.

It is unfortunate however that there is no longer an economic incentive for suppliers to distribute
to the more remote communities. éonstant complaint fronthesecommunitiesduring the ICRvas
that they can no longer access lights now thaghting Vanuatwsupport forthe remote travel of
agents has ceasedventhose whohaveacted asYécal agent€are finding it increasingly difficult to
maintain their connections.

25VVANREPpointed out that travel costs to the very remote areas were insufficiently resouréithout
ongoing support distribution in remote areas will dwindle.
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Lesson 6Government and donor agencies must consider including
geographical incentives in future projects thatvolve private sector
and NGO partners in the distribution of solar products.

Household Benefits

During interviewsand as seen in the survey resultgquickly became apparent that one of the
primarybenefitsof small solar lanterngthat they makelife just thatlittle bit easier. Despitea

wealth of more traditionabutcomesassociated witlgender equality, improved education, financial
savings, andommunity building, mangf the beneficiaries ofighting Vanuatisaw the greatest
benefit of the portablesolar lanternsasél & A  F A & & QNB  3uedhé othSrihand, thé
word W S Ewa$never associated with solar panelsdindeedobservatonal evidence suggests that
the level of involvementequired by solar panels anything butdasy0

Lesson "Eas€) aleadly a keydriver in the rapid and widespread
adoption of solar lanterns. Household members, particularly women,
greatly valued the variougspects of ease (convenience, safety,
cleanliness, autonomy, affordability, simplicity, durability, brightness

YR Y20AfAGR0 O

OAG SFaAaASNE akKz2dzZ R

own right.
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Figure8: Key benefits of solar lanterns identified by households
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AsElizabethShove?® describes ita technolo@ Seonvenience, comfort and cleanliness have been
key aspirations that have produced "the locking in of teabgies and practices figeople]move
along a path dependant trajectory of sod&chnological change."

The diagram below reflects the primary features that Vanuatu communities consistently mentioned
when discussingth## S 8 SQ I y R agsdcies Widh $olanfastdris fedpecialiy
comparisorwith kerosene lanterns).

Convenience

By far the most commonly mentionddBS | a2y T2 NJ a2 f | MlthéidcghleSienked o6 SA y 3
This isespeciallysowhenthe lanterns arecompared with kerosengghting, for whichtime and

effort is needed tdill, light, trim and protect the flameLighting for ay nighttime activity €ooking,

fetching water, cleaning, readingaby care, toiletingtending the sicketc)is now asimple
operationinvolvingthe press of a buttonConveniencethen, seems to behe major driver forsolar

adoption, andthe rapidsubstitution of kerosenéamps

Energy Autonomy for Women, the Elderly & Children

Within the communities visited, the benefits of small solar langemhile quite ubiquitous, were

most apparent for women, the elderly and children. Inevitably perhaps, it was women who were
most impassioned about the benefits sdichlightsin the homec clearly, it is largely women who
instigate the purchase of sol&anterns and take responsibility for the lights, ensuring they are
placed in the sun for charging, and protected from the elements. This means that women are now
playing a greater role in the managementaff 2 dza SK2f RQa Sy SNH& IlaiyR f AIKGA
have in the pastPreviouslythey were often forced to wait for their husbaatb return from the

store with fuel in order to start the generator or light the kerosene lamp. Furthermore, the worry
associated with children, the elderly, or other netable people handling kerosene lamps has now
been eliminated. This allows ftreir much greater independence, which is a benefit for all.

Lesson 8The benefits of small solar lanterns, while quite ubiquitous, were
most apparent for women, the elderly and chilein who are now more
empowered and independent in their use of lighting.

Safety, cleanliness andhealth

h@SNIff> GKSNBE A& 3INBIFG aLISEFOS 2F YAYRE aaz2oOnrl
altogether healthier than kerosene lampSolar laternscompletely eliminateahe fear of kerosene

lights falling down, causing firesr blowing outduring wind, storms, obecause ofeneral

household activity.As mentioned, kildren, the handicapped and the aged alkable to usesolar

lanternswithout concern. Solar lanterndiave also had broader community benefigsan exampleis

the midwife in Mota Lavavho can now attend reasonably wdit night-time deliveries, rather than

relying on kerosene or the feeble light of a q&llone torch.

The elinination of kerosene in the home has had maayetybenefits. Data on house fires is
limited, but anecdotal comments consistently referred to a reduction in household fires (and a

26 Shove, E. (2003). Converging conventions of comfort, cleanliness and convenience. Journal of Consumer
Policy, 26(4), 39418.
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concomitant reduction in property loss and personal injuiyiany househals also reported that
GKS AKAFAO (G2 &2t NJ NBY2 JS R théluseSof shldrglindinaies thd y i a Y St f
indoor air pollution associated with the burning of fossil fuels for light.

Affordability

There are usually no further costs associatethwisolar light once its upfront cost is dealt with,

unlike the consistent financial outlagnd the significant time commitment needed to source
kerosene/fuel. Solar lanterns are therefore considered affordable by most households, and payback
periods ae relatively short (2 months). It is only the very underprivileged who cannoteitl

the purchase price.

Many families also commented on the elimination of the stress associated with the regular purchase
of kerosene.Kerosene required continuous esgement with the marketplace through constant
monitoring of its supply and price, as well as regular trips to the fuelling statibims.was especially

so inremote rural communities a lighting source comprising a otime capital expense was seen

as preferable talealing withthe on-going variable cosind supplyof kerosene fuel.

Durability and simplicity

Again, when compared with kerosene lanterns, the durability of the better qusdiar lanterngs

seen as a key benefit. Dropping or tipping a kerosene lantern results in almost inevitable damage,
while good quality solar lanterns survive everyday hiwde handling with relative ease.

Furthermore, many households now easily distinguish between the products endorsed by the
Lighting Vanuatproject, and the more fragile products imported from China. In additiogre is a
growing appreciation of the dability of improved battery technology (LIB) that is now universally
found in theLighting Vanuateendorsed solar lanterns.

The issue of durability also reflects consumer preference for products with no removable parts. The
Kiran/S10/S20 are particulaniyell liked because there are no parts to get lost; they are an all
inclusive unit. On the other hand, it was commonly commented that the Fi&flth its separate

panel, cables and connectogavas not so appropriate to the chaos of family life.

Brightness,coverage and duration

There is a growing consumer appreciation of product specifications such as brightness, coverage and
duration. The brighter the better for most household nigime tasks. Yet while almost any solar

lantern is appreciably brigat than a kerosene lamp, there is a considerable differentiation between

the brightness of competing products. For example, the newly introdddeghtS2 is in high

demand, not only because of its compact size and competitive price, but also bechasait

brighter light thatcanfill a room more effectively than the S20. Complementing the issue of

brightness is the coverage of certain lights.

The duration of the light issurprisingly- not as important an issue as it might be considered in
theory. Provided a light exceeds three to four hours on a single charge, then it is considered
functional for most purposesAlso, people tend to use theolar lanternsmore freely than they
would candles or kerosene, as it costs nothing to run them. Peoplé&ésetouse themnot only
when theyare needed, but anytime they want to
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Mobility

Lastly, the mobility of solar lanterns is also a key benefit. Their capacity to be easily and safely
moved, both inside and outside the home, opens up a wealth of oppdits for all members of the
family. So much so, in fact, that in many households an easily mobile solar lantern continues to be
used and valued even after the installation of an upgraded fixed PV lighting syStarexample,

one Provincial officialoted that even though his villageas since becomeonnected to the gridhe

still has a solar lighto go fishing at nightookingfor shellfish or digging forkava. Another

informant reported how the solar lanterns webeingusedduringinter-village eventsgor food
preparation as well as fowalking home in the dark.

Many communities also noted that this ease of mobility is linked to improved resileacafe,
relatively longlasting, and durable lighting source is now availabkimes of emergenyg such as
cyclones, floodand earthquakes.

Problems

While the majority of the comments were positiveme were naot Most negative comments
concernechow the lightsstop working As seen in the survel7.9% of respondents had had tetg
their solar light repaired; 38.5% of respondents who had their lights repaired did it themselves,
whilst the rest mainly employed local tradesmen (29.7%), or took it back to the place of purchase
(20.3%). There was also considerable awareness thahgette lights wet was the main cause of
failure. One village in Tanna showed how they wrapped the lights when charging to stop
condensation Othersreported the need to find drplaces tochargethe lightson wet days Yet
despite thelimitations of the technologyways of dealing witlsuchissuesare beingboth found and
variously aapted into everyday practices and routines.

EconomidBenefits

The transition to solar lamgsashad twoeconomichouseholdbenefits Firstly, theresthe obvious
reduction inongoing monetaryutlay associated with the transition to theolar lanterns Kerosene
costsfor lightingtypically averaged aroundt50 per day, oMt18,200 per year (although some
respondents reported up ttwice this i.e Vt100 per day).As portablesolar lanterngetail in

Vanuatu for betweervt1300 andVt5000 and lastfor up to 4 years depending on brand and model,

it is clear that significant savings are possible (annual estimates typically raetyeskenVt10,000
andVt15,00G7). Con®rvatively, if solar lantern adoption is estimated at 50% of households in rural
areas then fuel savings alone would be almost $A3m per year nationally (or a six fold return on
investment).¢ KA 43X K2gSOSNE akKz2dzZ R y2i blétoathgrcdStfoNBE G SR |
many rural households Manuatu the mobilisation of cash occurs on amesded basis.

Lesson 9Conservative estimates of the economic impact of solar lantern
adoption show savings alonare almost $A3m per year nationally (or
a six foldreturn on investment).

Secondly, there were many examples given of the increased opportunity for evening work enabled
by solar lanterns (including: sewing, weaving, kava preparation, and night fishing), many of which

27$A120$A180 per year
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appeared to be opportunities for womealthough quantification of this was not possible. This,
however, raisesomeconcern (also lacking quantification) that women are now working longer
hours.

Figure9: Main change since using the solar light
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Social Benefits

Changes in financial dynamics through the transition to solar hstviftedthe gender dynamics of
household energy useAthough gender roles have not radically altergidcethe introduction of
portablesolar lanternsthe majority of respondents did note thenen were no longer in sole charge
of one of the main household expenditures: enerlyyith kerosene fueho longer needinglaily
monitoring,most respondents reported an associated declmenarital confrontatiors related to
money issues.

Lesson 10. Most women taked about the additional work they now
undertake ina positive, social sensesmall groups of relatives or
friends coming together to work on weaving, sewing or handicraifts
the evenings

More generallymost villagergound that thereis nowmore opportunity to socialisePeople
regularly mentioned the use of solar lanterns for vidlamd intervillage functions.

While lighting also brings with it opportunity for some asticial outcomes, it is surprising that none
were mentioned during tl extensive survey and interview processedthough it may take time for
communities to fully appreciate both the upside and downside of improved and mobile lighting.

Education Benefits

There were regular comments regarding the capacity for childrerote tindertake educational
pursuits in the evening. It was hard to confirm the veracity of this (or whether it was more parental
aspiration), yet most parents mentioned the opportungiylar lanterns givéor school age children

to study independently (andafely) in the evenings. A more substantiated outcome neperted by
boarding schools and collegeghere the fear of fire has, in the past, resulted in a ban on kerosene
lamps and candlesSolar lanterns thus providgudentswith the opportunityto continue their
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study, both individually and in groups, after the general lighis (which in many boarding schools
occurs quite early).

Environmental Impact

There has been considerable concern about the environmental impact of solar lanfgrns.
assumptionof the Lighting Vanuatwesignwasthat proponentswould establish systems for return,
repair or recyclingFrom the surveyonly 6% of respondents had had to replace the battery for the
light, and of these they predominantly kept the old teay in the house (58%). Others sent it back
to the supplier (20.3%), buried it (11.6%), or burned it (4.3%). The original supplier supplied the new
batteries approximately half the time, the other half they were supplied by a different suptier.
alo became apparent during the mission thatylong term solution to battery recycling was going
to be difficult. Theefforts of VANREPA and ACTH\this regarchave been largely unsuccessful,
especially in the remotaslands. Aimost all broken lighthaveremainedwithin the communites
Somehave beerdumped, but mosare still in the home, having been rengineered for parts, and
thenused in any and every way they coplolssiblybe made useful again.

Lesson 11. The majority of broken or old solar lanterns currently remain
in the home. Recycling and safe disposal information is not available.
However, t seems likely that theavailability of simple vocational
electrical skills in remote communities would see nyaof these lights
usefully repaired?.

Changing Norms and Aspirations

TKSNE Aa Of SINJSPHARSYOS GKIG &2t NI GSOKy2ft 238 KI ¢
There is now an almost complete aversion to kerosemg consumers are universalinwilling to

now forgothe convenienceof solar lanternsaandthe opportunity they presentfor multiple nighttime

activities. For instance, during a household interview in Nerenigman village on Mota Lava (November

21, 2013), one respondent expresseddthi 8 Sy aS 2F LINRPINBaaiAzy oe& adl 47
1SNRPaASYS 6S 62dzf R 0S SYOINNFaadaSRdE ¢KS LISNOSLIIA 2
be like falling backwards, even to the point of stigmatisation for those who still used it, #sano
NEaLR2yRSYyd FNRBY | F20dzA 3INRdzZL) 2y az2il [ O 6b20O
dzaAy3d 1SNRASYS 4SS flrdAK:E AGQa fA1S GKS@QNB a0 dz0]
progress to the degree that in the vast majority ofeitviews alternative energgptions were rarely

discussed.

In fact one of the primary outcomes of the Lighting Vanuatu project was that it helped raise awareness
and exposure to the option of solar power. As the vast majority of villages indicated arwhdated

through their purchases of larger solar panels (often purchased in New Zealand during the
participation in the Recognised Seasonal Employer (RSE) scheme), the aspirations and expectations of
the achieving a solar powered future was not limiteptwtable solar lighting. As awareness of solar

28There is also the opportunity forogial benefit: training / upskilling electricians, etc with basic skills to enable
them to not only safely repair broken lanterns, but also to be a source of information about solar in their
respective villages. This could also have the additional effdmttber preparing people for larger systems and
VREP as, presumably, more knowledge of solar / more sustainable electricity will lead to greater acceptance
and faster adoption.
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powered lighting had exploded since the start of the Lighting Vanuatu project the expectation from

many of the villages visited that the future will be increasingly solar, which would include the larger
houdng systems as well as the convenient and mobile portable solar lights. This is expressed by a
young father from Laukatai who when asked how he disposed of an earlier broken solar lamp stated,

L gl yid G2 1SSLI AG & | YSeroNd | wart € Shovw tReinlwhet f | Y LI8
gS dzaSR (2 dzaS FT2N) f A3IKEG v

Lesson 12. All people interviewed aspire to further improvements in
their household lightingg firstly with fixed lighting and phone
charging and thenwith systemspossessinghe power to operate
smallappliances

Indeed the ICRheardmultiple stories of people returning from the seasonal workers programs in New
Zealand with solar lights afat solar panels for themselves others in their villageSuch enthusiasm

is exciting from an energy transitigrerspective although itwill inevitablybe limited in its resultsy
contextualconstraintssuch as physicalit}/énuatu isa smallgroup ofislands with a small population),
finances,and village lifec the same constraintsin fact,that were initially overcome through the
supplyside subsidy with the pictights.

Product differentiation

Over the term oLighting Vanuatuconsumer experience, needs and aspirations have led to a
clearer appreciation of product capabilities. One result of this has betraa differentiation of the
functions that smaldomesticsolar lights are capable of filling.

The various lights distributed under théghting Vanuatyprogram differ with respect to their
WoSYySTFAGAQ a tA&GSR | 02 @ Sciearprefekeict farithe Y y & K2 dzd SK 2
Kiran/S10/S20, particularly for general and mobile use, other households (especially those with

access to more than one type of light) tatkabout the benefits of different lights fatifferent

purposes. The Nova is preferred e households, as it provides a bigger lighting system with

multiple brightness settings and an opportunity to charge their phones. Other households prefer the

Firefly and Solata models, as these are more focussed light sources thatecee/eé to be baer

for study.

Lesson 13. With the increasing prevalence of solar lighting, the
availability of different types of solar lightsand increased experience
with the products and the opportunities creatediouseholds are
differentiating their needs more clearly.

As a esult, people are ot using all the products equalyanimportant point when considering
future distribution and uptake of solar products. The simplistic notion that a light is a light, is now
being challenged as families identify the concurrent needhe following:

1. Standby/emergency light: Most families have a torch for urgent use, with a clear
preference for the batterypowered LED lanternsthese are especially necessary for
whensolar lanterndail due to insufficient charging.
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2. Solar mobile ligh The need for a simple and mobile-ialone unit for indoor and
outdoor activitiesg the Kiran/S10/S20 and new S2 units suit this market well. This is a
huge market seeking more affordable, durable and brighter lights.
3. Solar phone charging: The mafgrof solar lanterns sold throughghting Vanuatuwid
not have this capacity. However, the Firefly and the Nova were valued for this function.
Many of the current, higher priced solar lanterns (e.g. the new 1.5W Firefly with the LIB
as well as an incesing range of &/ to 20W systems) may well bring phone charging
capacity into the home. However, the general trend is still to get your phone charged at
the nearby home or business of someone with access to a geneaatatarger PV
system(the cost rargesbetween Vt25 and Vt100 per changeThe scope for central
charging stations therefore seems significant.
4. Solar fixed light: Fixed lighting is needed for:
a. space lighting;
b. security lighting; and
c. the brighter, morefocussed lighting needed for modetailed endeavours
(reading, writing, weaving etc).
More and more families are now upgrading to larger, PV phaséd, fixedmultiple
lighting systems to meet these needs.
5. Fixed light and power: Finally, most families aspire R/aystem that can mvide both
light and power the latter beingprimarily for entertainment). There has been a
significant reduction in the cost of these systems, leading to increased availability and
adoption. In particular, those families who have joined the New Zealaagdonal work
program seem to have targeted the purchase of these larger PV Power Systahese
reasons

The key factors that households consider when making a decision about lighting (or power more
generally) are:

1 cost,

9 access (Where can we get €an weeasilyget it serviced?), and

1 knowledge (What is the best for my need? Whicbducts are quality assured? ).

Lesson 14. While cost, access and knowledge are all importatitose
interviewed consistently mentioned thadccess andnowledge were
the most difiicult of the three, while deemphasising the cost,
particularly for thesmaller or lower cost systems.

Many families are able to visualise ways to meet the cash requirement. Instead, they have limited
knowledge and poor access.

Efficiency

The injection ofa supplyside subsidy that facilitatti KS b Dh&aQ | 00Saa G2 YI ydzFl
a demandside subsidy that woullavelowered the price for endusers, contributed to the end

dzia SNE Q | OO0S Lhasey @i&es far he pfddudfi kediCR endses the use of this

mechanism as an efficieahd sustainabléool for project delivery.

In addition, the ICRndingsconfirm{ K 4 | Wa K2 NI X awadthhldiQl catafyg ®IO0G A 2y 2
the initiation ofa commerciallyviable market. Therapid changes in the energy environmemvident
in Lighting Vanuatware exciting Yet they also underscore thenificant challengefsced by

Version3.0 ¢ August2014



Lighting VanuatuCR [EZ N

development projects wanting to work in this sectdrighting Vanuat@a & dz00S&aaz gKAE S L
also been serendifus ¢ it was the right assistance supplied over a short enough period to catalyse

and guide development. A little earlier or a little later and the outcomes would wavéd probably

have been less relevant and therefore less justifiable

While little further support to solar lanterns is needed per se, consideration could nevertheless be
given to other ways of supporting household lighting in Vanuatu, e.g. small PV units capable of
providing households with both fixed lighting and some extra power (piiynar phone charging,
communication and entertainment). Consideration by the World Bank, NZAID and Australian Aid of
opportunities for the provision of these under the proposed Vanuatu Rural Electrification Program
(VREP) is therefore endorsed.

Lesson 15. Any future assistance forural electrificationshould be
based on a programmatic approach and reviewed on an annual
rolling basis to ensure its responsiveness and relevance Iny dzl ( dzQ &
rapidly changingenvironment Timeliness, flexibility and close
partnershipswith both utility authorities and the energy private
sector, will be essential.

Implementation Arrangements

The Energy Unit managedplementation of the project Thisgrouphad sufficient funding but
limited skilled staff, staff turnovesindan uncertain structure that failed to provide sufficient staff
for the roles required In additionthe staff provided were insufficiently skilled their management
and monitoringroles, and theoligarchic approach toverallmanagementedto inefficiencies.
Finally frequentstaff changesoupled withlimited briefingsfor the newcomersresulted in the loss
of much of the institutional knowledge associated with the projethe hformationon
implementation that was provided to the I@Rs limited,often dispersedand lacked quality
control.

The Government of Vanuatu has recognised many of these challembesew Energy Department
hasconfirmed staff positions and a focus on improved oversigtith a resultingclear improvement
in morak, vision and staff capacity to suppoits programs.

Anumber of constraints caused inefficient implementatibmo of whichmerit a brief description:

1. The project attempted to ensure accountability and assess the distribution patterns of
solar lanterns throughhte collection of consumer receipts. THiewever put a huge
pressure on the distributers to ensure the return of receipts from users, often at the end
of very long supply chairss monumental, but largely unachievable task. In retrospect,
both the accountability and learning aspects could have kit with by other, more
efficient methods; and

2. ¢KS 9ySNHe !'yAld ¢ a N@tngdaguatproducs foF 2 NJ & | LILINE ¢
distribution. This caused significant frustration, time dslagd confusionas the
criteria and processes for approval werever clarified. Nor dithe9 y S NH &staff y A (1 Q&
have the skills or equipmemtecessaryo effectively testthe units. For such a snila
engagementthen, such a formal process wasth ineffectual and unnecessarit
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would have been better the projecthadsimply accepted units that had already been
endorsed by other, much larger, global solar lantern projectsLégiting Africa

3. Lastly, the Energy Unit and Australian Aid had limited involvement in the structure and
negotiation of supply contracts by the NGQhis had important implicationdNot only
did the NGOs use the donor funds to improve their negotiating position on anide
adzldLy & ola ¢l a SELISOGSROZ odzi GKSe faz dzas
Ayé az2t S RA athdphodudaiohe2pyrticNdk Mauifa@turér.2While this is
common business practice, the implication has been tiher, more sopflsticated, and
newer solar businesses in Vanuatu have been unable to source these products and
support the significant gaps in the supply chain. In the case of the D Lights, VANREPA
has not met consumer demand, and other suppliers have been restrictetdonrcing
the product. If future subsidies are considered for consumer energy products, the
Energy Unit and Australian Aid should consider being more engaged in the detail of

supply contracts.

Sustainability

Sustainability of the solar lantern businessodels

ThelLighting Vanuatproject has been successful in enabling the rapid and widespread uptake and
awareness of portable solar lighting products. In cities, portable solar lamps now hold a ubiquitous
and prominent space in the window displays of maetgail shops. A visual stocktake of shops in

Port Vila and Luganville confirm that nearly every general merchandise admost daily goosl
stores, now prominently display portable solar lighting products, highlighitiegopularity and
demandfor the units When framed at this descriptive level, the project certainly presents a good
news story for renewable energyowever it is worth considering the sustainability of the business
models established.

While ACTIV and VANREPA were already invohvdeeidistribution of picesolar lightsbefore the
commencemenof Lighting Vanuatuboth NGOswere strugging at the timeto purchase sufficient
guantities from their suppliers to qualify for bulk purchase discouhtghting Vanuatuherefore

aimed to &sist these NGOs through a direct grant, allowing them to purchase by the container load,
and thus pass the savings on to the consun¥?&s the units weresubsequentlysold,the grant capital
could then be reused by thdGOs to support ongoing purchas@sthe procesestablishnga

sustainable business modeYet while hese assumptions certainly held true for the initial container
purchases units were made available to consumers at prices betwetin000 andvtl,500 cheaper

than previously a numberof rapid changes in thglobal energyector impacted on the viability of

the model as initially conceived:

1. Worldwide demand for picgolar lanterns skyocketed between 2010 and 2013.
Manufacturing capacity was swampehd supply preference was given to the largest
markets in Asia and Africgthe Pacific was not a prioritgnd significant supply delays were
therefore encountered;

2. Theresultingincreased demand and production volumes meant that a siogigainer load
no longer attracted bulk purchase discouqtthis, however, was largely balanced arapid
reduction in overall price; and
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3. Rapid improvements in battery and LED technology resulted in much better quality units
becomingavailable at comparabler evencheaperprices.

Hence vhile thesubsidyefficiently kickstarted Y2 NB F OGA JS LIKIFasS 2F !/ ¢L=
businessesany subsequentapitalisation of the grant has not resultedthre businesgscontinuing

with the samebusinessnodel. ACTIV has largeljthdrawn from the solar lantern markeseeing

they can no longer obtain sufficient discounts on their purchase of the Firefly. Instead, they have

chosen to focus on the more advanced (and expensive) fixed lighting systems that provide multiple

lights forthe home (525w systems). They feel that this market is the next logical step, and that

demand is increasing. They are thus currently reviewing suppliers to find the best quality affordable
packages. VANRERA the other hand, has collapsed as an efffiee trading entity. Howeveits

affiliated trading arm Green Power continues its relationship witight, and is strongly focused on

supplying quality solar lanterns in th&1,000 toVt2,000 range (e.g. the.light 2).

A primary concern of the ICR is that while demand and awarenessdbaweeffectivelyestablished,

sustainable and consistent supply chdissenot. There is a riskhen,that the currentdemand

vacuum will be filled witlpoor quality lanternsand thatthis may lead to considerablanarket

spoilagé. On the other handthe enduring issue of competition with low quality products may be
GASB6SR +ta Iy STFSOUADS YSIya 27T LB#@aSyojedtsy 3 G KS 6
such ad.ighting Afria.

Gonsiderationshouldbe given to:
1 Supporting the very underprivileged to accestarlanterns;
1 Monitoring the capacity of the private sector to maintain supply chairthéaemote
islands; and
9 Improving public access to impartial consumer informatbn product quality.

ldzA G NF £ A+ Q& & K2 NILighting Kanimlulasindzondy beRa sigrifibaRt dz@aky/st in
the adoption of solar lanterns, but it has also raised the awareness of solarpechnology across
Vanuatu.

Lesson 16. No further generaldonor support for the small solar lantern
market is considered necessary.

Conclusions

Evaluation Criteria Ratings

This ICR was asked to focustlree criteria: effectiveness, efficiency and sustainabilige Annex
1). This is a subset of the standasik ICR criteria and thus, whees relevant, comments have also
been included on relevance, gender equality and monitoring and evaluation.

In accordance with ICR requiremeritse following quality ratings have been agreed for thighting
VanuatuProject The criteria ratings are the opinions of the review team solely and are not
reflective of any external perceptions or guidance.

Evaluation Criteria wkidAy3 oédmmc 0

Version3.0 ¢ August2014



Lighting VanuatuCR JEEIINEGE

Relevance

Effectiveness

Efficiency

Monitoring and Evaluation
Sustainability

Gender Equality

AWNWOHO

Rating Scale:
Satisfactory Less than satisfactory
6 Very high quality 3 Less than adequate quality
5 Good quality 2 Poor qualiy
4 Adequate quality 1 Very poor quality

Conclusion

Lighting Vanuatihas been a small but highly successful Australian project. ,Ibhbasver,not
been withoutits faults - project documentation, monitoring, ongoing evaluation, oversight and
management could all have been improvedet despite these failingkightingVanuatuhasstill
managed to achieve significant outcomes

Lighting Vanuatus typical of manyf the smaller entrepreneurial endeavoutisat have been

reviewed around the worldSuchprojects are driven by locallyased NGOs or small businesses]
thusmanaged by committed individuals who are passionate about their work. Both ACTIV and
VANREPA used the Australian funding to do much more than was envisdfgediesign These
emergent outcomes are extremely pleasing to dme were not plannedor. It is, in fact, the
perception of the ICR team that the outcomes may have been more constrained if there had been
tighter fiscal, transparency, oversight and reporting obligatiéméine withthe everdeveloping

models ofthe good management of developmeendeavours.

ACTIV used the funds to meet all their targets, and their reporting has been exemplary. In addition
they have continuedo evole their renewable lighting business in response to the changing
environment¢ new supply chains, new product$ianging consumer demanednd changing

consumer capacity to payevery indication is thabte capitalised fundwill ensurethat ACTIV

maintains itself as a key player into the future. In the case of VANREPA, its driving ambition was the
need to get light out tothe communitiesthat needed them Clearlymanagement acumen was

limited. Yetalso clearlyVANREPA used the subsidy and the subsequently capitalised funds to ramp
up rapid delivery well in excessaintractual requirements oexpectations.Almost nevitably, this

model was not sustainable and the institution collapsed. Howgkerpassion still remaingand the
concentration of efforts into Green Power will sustain many of the benefits, albeit with a legacy of
wisdomregardingthe need for fetter fiscal and management processes.

The overriding lesson fronkighting Vanuatus, therefore, that it is sometimes good for the Aid
program to take riskg local entrepreneurshipin emerging economies cannot eadily supported
under the often strict aid bureaucracy aimed at ensuring transparency. GfG must be commended
for takingsuch arisk ¢ it has not been easy arldghting Vanautwvill be rememberedvithin GfGas
much for its management problems 8 its outcomes. Howevethe ICR team would recommend
that Australian Aid consider models thaearlybalancerisk-takingwith responsibility asthesecan

have clear successes.
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Background and Orientation to the Evaluation

. —H

Orientation to Lighting Vanuatu
+ ydzl GdzQa LR LMz F GA2y Aa SadAYFdiSR G2 o0S | 62dzi
areas and 34,00Bouseholds are in rural areas. Estimated overall electrification rate for is about
27% with approximately 30,000 households relying on kerosene and/or wood for lighting needs.
Studies have revealed that access to safe, clean lighting is an urgentygooiouseholds which do
not have access to electricity. Households relying on kerosene lighting typically spend between $5
and $30 on kerosene monthly.

A new variety of lowcost LED (light emitting diodes) lighting products, known asgutar
products are now available in the market. The advantage of the new LED based lighting products is
that they are much more efficient, requiring only a solar module in taWp range, thereby
reducing system cost, and have a much longer life than conventiongdact fluorescent light
d2dzNDOS o0l 062dzi GKNBES &@SIFENBROD® [/ 2YLI NBR (G2 02y @Sy
much cheaper, are portable, require no expert installation and almost no maintenance. Additionally,
some picesolar products are also &bto charge mobile phones, which a highly desirable feature
given the high rate of mobile use penetration in Vanuatu.

These picesolar products have the potential to rapidly and radically transform theyoff
household lighting market. With these lesgst products, basic electric lighting is now within the
affordability envelope of an average household with an expected payback period ofgést 2
months (depending on product chosen) based on monthly kerosene expenditure. These products
are already beig sold in Vanuatu by two negpovernment organisations (NGOs), Alternative
Communities Trade in Vanuatu (ACTIV) and Vanuatu Renewable Energy and Power Association
(VANREPA) and experience to date confirms that there is genuine demand in Vanuatu for these
products. ACTIV and VANREPA have not been able to bring in sufficient product quantities to meet
the demand from Vanuatu consumers.

Barriers to accelerated market uptake of p®olar products in Vanuatu include:

1 Geographically dispersed markets

1 Low qualiy products

 Limited awareness

9 Financial constraints

T Commercial risks of scalg

To address these barriers and supporvainuatu households without access to electricity,

Australian Aicgsupported ACTIV, VANREPA and Youth Challenge to achievecalieleiribution of
pico-solar products, particularly in the rural areas of Vanuatu. The design of the project focused on
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overcoming the identified barriers to the accelerated uptake of the {siglar products across

Vanuatu. Implemented between July 2010 ande]J2012 Australian Aidnvested the equivalent of
Vt38.0 million ¢ of whichVt32.0 million was shared between ACTIV, VANREPA and Youth Challenge
while V6.0 million was allocated to the Government of Vanuatu Energy Unit for purpose of
undertaking projectonitoring and verification activities, particularly verification of product sales
prior to release of milestone payments.

The purpose of th&ighting Vanuatyprogram was to achieve wide scale distribution of pico
solar products, particularly in the rurateas of Vanuatu. The program also mobilised the funds and
resources of ACTIV and VANREPA to complemetusiealian Aidunding, as well as to hold both
organisations accountable for reaching the distribution target of 24,000 products.

The overall olgctive of the program is adoption of LED lighting in rural Vanuatu through the
removal of the barriers for a rapid transition from kerosene based lighting to solar charged LED
lighting. The program objective is linked directly to the aim ofAhetralianAid Governance for
DNRgGK ODFDO LINPINIYQa LIRGSN O02YLRYSyld 2F | OKAS¢
power for men and women across Vanuatu.

Program targets for outputs and outcomes over the two year program life included:

9 Distribution of a milmum of 24,000 picesolar products to households in Vanuatu.
Particular attention was to be made to distribute these products to rural households
without access to electricity. More than 70% of sales of these products under the
project were to be made dside of Efate Island and the Luganville area (on the island of
Santo).
I Raised awareness of pisolar products by households in Vanuatu.
1 Establishment and expansion of a network of distribution/sale channels to enable the
sustainable distribution and sa® ¥ LINR RdzOG & | ONRB A a +1| ydz GdzQa |
1 . dAf RAY 3 | -ZR2IVISNEG AN RidzdAlONE g KA OK A& O2YYSND
Some of the key benefits which the program was anticipated to deliver included:

1 Financial savings for households froot having to spend money on purchase of
1SNerpasSySo ¢tKSasS al@gay3aa Ay Gdz2Ny OFy 06S dza$s
and help build their readiness for the purchase and/or use of larger electricity systems.

1 A clean and safe source of lightithgit increases household and personal health through

GKS NBY2@Ftf 2F {1SNRaASYyS fAIKGAY3I FNRY W06 dzi K

Reduction in carbon dioxide emissions.

Increase in productive working and learning hours in the evening which can contribute

to poverty reduction goal.

= =

Purpose of the evaluation

Australian Aidvishes to commission an Independent Completion Report ot thbting Vanuatu
Program, that builds on rece#tustralian Aidnonitoring studies that demonstrated that there is
significant uptake of picgolar lams, by answering causal questions to help understand why people
adopt and commit to the new technology as well as the way in which households engage with the
new technology.

The purpose of the evaluation is to gain an understanding of how the new ligkthgalogy
impacts women, men, youth and the aged in terms of:

Annex 1:Terms of Reference
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degree of adoption,
geographical, social or cultural trends in adoption,
economic benefitg especially for women and youth,
changes in technology used in households,
changes in practices surroding this technology shifts, and
changes in perceptions of solar lighting and use of lights.
In particularAustralian Aidvould like the evaluation to draw out the gender dimensions
associated with each of these assessments. This evaluation shouldgaekitle local insights

which could be used to guide future program investmen®osgtralian Aidn this area.

E N W

Key management decisions to be informed by the evaluation

Australian Aicand the Government of Vanuatu will use information from the evaluation
support discussions about future investments in energy and technology support for households
outside the Vanuatu electricity grid to contribute to equality of opportunities and equal access to
resources for women, men, youth and the aged in more renpates of Vanuatu.

Key Issues
Key issues that lead to the primary evaluation questions include:

1 increasing disparity between rural, isolated and urban households in Vanuatu,
particularly in terms of access to services and equality of opportunities;

T increasing disengagement of youth, particularly young men, from the formal economy as
a result of poor education and lack of opportunities for employment with an increasing
proportion of people in correctional facilities such as prisons coming from this
demographt group in Vanuatu;

9 technological innovations that provide sustainable and edfdctive alternatives to
traditional sources if power and light in remote areas of Vanuatu; and

1 high demand for local economic development opportunities in rural areas ofatanu

Evaluation Questions and Scope

Priority evaluation questions

The evaluation will focus on three criteria: effectiveness, efficiency and sustainability. This focus
recognises that a key aspect of evaluating the uptake ofgitar lighting in Vanuatis the ability to
understand what is involved in a change in energy consumption behaviour. Priority questions to be
addressed by the evaluation under each of these criteria are:

Effectiveness:

1. To what extent hakighting Vanuatulelivered on anticipateddoption rates, outputs,
outcomes and benefits?

2. How do women, men, youth and the aged in rural and remote areas of Vanuatu benefit
from Lighting Vanuaty economically, socially and environmentally?

3. What are the geographical, social and cultural trendsdaption?

4. How has the technology used in adopting households changed compared-to non
adopting households?

5. How have energyse practices changed in adopting households changed compared to
non-adopting households?

6. How do women, men, youth and the aged inaliand remote areas of Vanuatu perceive
solar lighting and use of solar lights?

Annex 1:Terms of Reference



Efficiency:
1.

2.
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To what extent did monitoring dfighting Vanuatyprovide relevant information to
support program management and identify program results?

How could the implementadn partners (ACTIV, VANREPA, Youth Challenge and
Government of Vanuatu) have delivered more outputs with the same inputs?

Could the implementation partners (ACTIV, VANREPA, Youth Challenge and Government
of Vanuatu) have delivered the same outputs withdénputs? If so, how?

Sustainability:

1.

2.

Scope

What evidence is there that barriers to accelerated market uptake ofgitar products

in Vanuatu have been addressed?

How have social norms of women, men, youth and the aged changed towards the use of
pico-solar poducts?

To what extent has a domestic pisolar industry which is commercially viable and
sustainable been initiated?

What additional investment is being made by the private sector, other civil society
organisations and the government to support wisigread adoption of picesolar

lighting in remote and rural areas of Vanuatu?

The evaluation will be conducted over an elapsed period of 6 months (February, 20422013
inclusive) and include time to prepare an evaluation plan and related methoéslagid
instruments; time to conduct document review of existing data and to conduct field work to collect
new data; time to analyse and interpret data; and time to prepare and communicate information
found from the work and related conclusions in an eva@rareport.

Evaluation Process
In conducting the evaluation, the team shall undertake the following activities, with timelines
according to 3.2:

1.

Preliminary Briefing Prior to start of desk review and preparation of the evaluation
plan, the evaluation team shall attend a briefing (by telephone if nabimntry) with the
Australian Aid5fG Team to discuss further objective, plans and expectations for the
evaluation.

Document ReviewReview of key program documents, related studies and research
from other countries and related contextual information to establish understanding of
the program, develop the methodology and plan for the evaluation, and information
gaps whih need to be collected during field visits. A list of key documents will be
provided to the team byAustralian AidLO days prior to the ktountry visit.

Evaluation PlanThe Team Leader shall develop an Evaluation Plan in accordance with
the Australian AidStandard 5 for preparation of Evaluation Plans (2012 version). A draft
will be submitted toAustralian Aidor review and resulting comments will be addressed
in the final plan.. The evaluation plan will ensure that all work on the evaluation is
conducted to the ethical standards expected by the Australasian Evaluation Society
Guidelines for Ethical Conduct of Evaluations. These can be found at:
www.ode.Australian

Aid.gov.au/publications/pdf/guidelines_for the ethical conduct of evaluations.p

df

Pre-mission Briefing The evaluation tea shall participate in a preliminary briefing
session in Port Vila witAustralian Aid1 day including travelAustralian AidsfG will
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conduct a verbal briefing with the contracted evaluation team in person at the
commencement of field work. The verlialefing will ensure consensus understanding
of the information sought byAustralian Aidthe methods to be used to collect data and
the timing for analysis, interpretation and reporting of information from mdtda and
new field data.

5. In-country field wark: The evaluation team shall have preliminary meetings with key
stakeholders in Port Vila and then conduct field work in a purposeful sample of locations
proposed in the evaluation plan using methods and instruments proposed in the
evaluation plan.

6. Initial Findings Before leaving Vanuatu on completion of the field work, the team will
prepare an Aide Memoire setting out initial findings and present those initial findings to
Australian Aicand other partners in Port Vila. A brief synopsis of these fgsiwill be
provided as feedback in Bislama to participating communities and other stakeholders in
the evaluation.

7. Reporting The team shall prepare and submit a Draft Report in electronic format three
weeks after presentation of the Aide Memoire. Thisipérincludes inputs for data
processing by the team, analysis and interpretation for report writing and submission of
the draft report. Australian Aidvill then have 3 weeks to consolidate comments on the
report. A Final Report, incorporating responsesdmments fromAustralian Aidshall
be submitted 10 days after receiving comments on the draft report ffamtralian Aid

Evaluation plan

The Team Leader will be responsible for the development of an evaluation plan, to be submitted
to Australian Aidor approval. The evaluation plan will include secondary questions to be asked
under each of the primary questions set out in these TOR, the methods and approach proposed for
the evaluation and the report structure. The evaluation will be implemented acuoptdi the
approved plan. The plan will be prepared in accordance witiAtstralian Aidstandard 5 for
preparation of Evaluation Plans (2012 version) and be generally consistent with quality standards
such as those produced by the Joint Committee on&tads for Educational EvaluatigriProgram
Evaluation Standardéitp://www.jcsee.org/program-evaluation-standards). Ethical standards
adopted in the plan will be consistent with those udsdthe Australasian Evaluation Society
(http://www.ode.Australian
Aid.gov.au/publications/pdf/guidelines for the ethical conduct of evaluations.pdf).

Schedule

The schedule proposed below allows for adequate document review, data collection and
analysis and processing of data to answer the key evaluation questions set out in these TOR. The
review will commence in February 2013 and be congaldiy end of July 2013. The total timing and
scope of services is up to 84 input days as outlined below (final dates and timing will be negotiated
with team members and stated in contracts).

TASK LOCATION INPUT (days)
Survey data analysis Home Office 3.64 2 2
Document review Home office 1 2 2
Draft evaluation plan Home office 2 1 1
Revise evaluation plan and Home Office .36 1 1

incorporate feedback
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TASK LOCATION INPUT (days)
Mission, including: Vanuatu 14 7 28
Travel to Vanuatu andiustralian

Aid briefing

Field work (incl. travel home)
Preparation and presentation of
aide memoire

Draft evaluation report Home Office 8 2 6
Peer review assessment Australian Aid 1 1 1
Revise and submit finadeport Home Office 1 1 1
TOTAL 31 17 42

Reporting and feedback

The draft report will be prepared in accordance with thastralian AidStandard 6 for
preparation of Evaluation Reports (2012 version) and be generally consistent with quality and ethical
standards identified above.

All documents produced by the team will be provided in accordance with the specification under
Standard Condibns clause headed Reports; be accurate and not misleading in any respect; be
prepared as directed bfustralian Aicand the Government of Vanuatu; be provided in the format
and on the media approved or requested Aystralian Aigdnot incorporate either lhe Australian
Al D2@OSNYYSyYyid 2F £l ydz idz 2NJ G§KS /2y (iNF OG2NRa f 2.
Terms of Reference; and incorporate sufficient information to meet the agreed neddssthlian
Aid.

A peer review will examine and contest tfiedings of the evaluation report to ensure the
findings are consistent with these TOR and the required standards, that the information and
conclusions are relevant and applicable to thastralian Aidperating environment. The peer
review will be organisd byAustralian Aid

Review team and expected skills
The evaluation team will consist of:

1. Team Leaderindependently contracted bipFATand responsible for preparing the
evaluation plan, contributing to development of field work tools and instruments,
conducting the document review, contributing to collation of relevant redda,
leading field work and finalising the written report. Theam Leader will demonstrate
skills and relevant experience in evaluation, field research and review, experience in the
tF OAFAO NBIA2Y YR | (K2NRdAK dzyRSNEGIF yRAY 3

2. Technology Adoption Researchersontracted through the Univeity of Otago and
responsible for contributing to the evaluation plan, developing field work tools and
instruments, contributing to the document review, collating relevant metda,
contributing to field work, leading data analysis and contributing tovihigten report.

The Technology Adoption Researcher will demonstrate skills and relevant experience in
social change research, technology adoption research, field research in Melanesia and a
thorough understanding of the Pacific context for adoption of rgiyetechnology.

3. Research Assistantsontracted through the University of Otago and preferably
including a nVanuatu graduate and if not possible, a graduate with the capacity to
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facilitate team engagement with fWanuatu stakeholders, use research instants

with ni-Vanuatu participants in the evaluation, work with other team members in the
field to collect and collate new data and contribute to the reporting and feedback
activities.

All team members are expected to have:

1.

6.

relevant tertiary qualificationand evaluation/research experience in a Melanesian
context;

knowledge of development issues and the role of technology and social change in
development;

expertise in energy technology and its adoption in the Pacific;

a background understanding of the Aradian aid program in Vanuatu;

excellent interpersonal and communication skills, including a proven ability to liaise and
communicate effectively with Pacific Island nationals; and

ability to provide timely delivery of higguality written reports in Engih.

Documents for review
TheAustralian AidsfG team will provide the evaluation team with the following documents for

review:

1.
2.
3.

Lighting VanuatuProposal
Vanuatu Electricity for Rural Development (VERD) Program
Progress and Final Reports from ACTIV, VANREdPYouth Challenge Vanuatu
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Lighting Vanuatus a project funded bustralian Aidvithin the Vanuatu Governance for Growth
(GfG) Program. It commencedJune 2010 with the objective of accelerating the conversion of rural
Vanuatu households from kerosetvased lighting to affordable, safe, and reliable salarged LED
lighting. The project aimed to distribute a minimum of 24,000 Fotar productsyith particular

focus on those households with no access to electricity, and particularly those located outside the
major population centres of Port Vila on Efate, and the Luganville area on the island of Espiritu
Santo.

1 Collaboration in developing th&valuation Work Plan

This Evaluation Work Plan outlines the work required to undertake the Independent Completion
Review (ICR) dustralian Ai@ Bighting VanuatuProject The Plan has beatevelopedin

accordance withAustralian AidMonitoring and Evaluation Standar@sand builds off th&erms of
Reference, as well as a review of key documents relating t¥/émeiatu Lighting Projeend the
Vanuatu Electricity for Rural Developmemgram

In preparing the Evaluation Work Plan tlelowing consultations have taken place and are
proposed:

Table2: Proposed Work Plan Consultations

Date Activity Comments/Status
Early Aug 2013

Contracts finalised with:

i Team Leader T Completed.
o I Terms agree@nd final signatures
1 Otago University. required
Friday Team meeting to discuss roles responsibilities,

2 Aug 2013 Team Planning meeting timing, Survey analysis, Work Plan and logistics
' Preliminary agenda submitted thustralian Aicbn
Monday 5 August 2013.

Wednesday Initial planning discussions with Discussed contracts, Work Plan, mission timing
7 Aug 2013 Australian Ai@a D ¥ D .t N support requirements, logistics and timeline.
Monday Draft Work Plan submitted to Includesa revision of planned village meetings
12 Aug 2013 Australian AidGfG Program). based on an assessment of logistical feasibility.
Week of the Australian Aicappraises the
12 Aug 2013 draft Work Plan, and provides

comments to the Team.

The Team andustralian Aid See Section 2 for discussion of Stakeholders

conduct phone and email
consultatons with key
stakeholders.

22No 246 Version 1.0 (June 2613ne 2014)
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Date Activity Comments/Status
Tuesday Team Planning Meeting.
13 Aug 2013 Phone link withAustralian Aid

Vanuatu.

Discussion of Survey Data

Analysis.

The original timeline was delayed due to contractimgstrictions during the Federal Election period.
Week of the Final Work Plan submitted.
14 October2013 The Team andustralian Aid

1 Engages withighting
VanuatuNGOs to
facilitate Village
meetings.

I Facilitates meetings
with other stakeholders
outlinedin the agreed
Mission agenda.

Sunday
tloo October2013 Lighting Vanuatun-country
Saturday Mission.

23 October2013

TheWorkH 'y A& Ay idSyRSR (it rasgnds flexibly fo@iplgnEnt&ienO dzY Sy (i Q
constraints and opportunitiesHowever, all evisions and updates will lwscussed with, and
approved byAustralian Aid

2 Stakeholders:

The primary intendeddser<bf the ICR when completed are shownTiable3.

Table3: Primary Evaluation Users

Primary Contact Need

Evaluation User

Australian Aidd @ Mathew Harding, 1 To understand impact/ other issues related t
Governance for  Director GfG the LV project.

Growth Program 1 To integrate lessons into any futufaustralian

Aid assistance to the Energy Sector (Possibl
collaboration with NZAID and the WB).
1 To share lessons with Government and othe

donors.
Susan Kaltovei, 1 To complete Qualitpssessments and
Assistant Program Manager, GfC incorporate findings into the QAC report.
1 To update AidWorks and th&ustralian Aid
website.

9 To integrate impacts into reporting for the
Country PAF and CAPF.

Australian AidRegional, Post and § As above
Desk I To integrate lessons into anyttire Australian
Aid assistance enabling energy sslffficiency
in remote communities in other developing
countries.
Government of Leo Moli, 1 To understand impact /other issues related t
Vanuatu 106G Q3 5ANBOG2NE  thelV project.
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Primary Contact Need
Evaluation User

Department of Energy Mines anc § To integrate lessons into future GoV

Mineral Resources assistance to the Energy Sector.
(+678) 25201 1 To report on impact as part ¢fie GoV Energy
Imoli@vanuatu.com.vu Roadmap.
Ms Lizzie Taura 1 To understand impact /other issues related t
Manager Regulation, Utilities the LV project.
Regulatory Authority {1 To integrate lessons into future GoV
+678) 23521 assistance to the Energy Sector, particularly
[taura@ura.gov.vu/ the Vanuatu Energy Sector Development
Project

Donors Kamlesh Khelawan 1 To understand impact /other issues related t
Senior Energy Specialist, World the LV project.
Bank 1 To integrate lessons into future WB assistan
+61 2 9235 6573 to the Energy Sector, in particular the possit
kkhelawan@worldbank.org implementation of theVanuatu Electricity for

Rural Developmer(iVERDProgram, as well a
the Vanuatu Energy Sector Development
Project.
Barbara Williams, 91 To understand impact /other issueslated to
Director- Pacific Bilateral Divisior the LV project.
Barbara.wiliams@mfat.govt.nz  § To integrate lessons into future NZAID
assistance to the Energy Sector, in particula
future support to theVanuatu Electricity for
Rural Developmer(iVERDProgram
Local Vanuatu NGOs
Stakeholders Vanuatu Renewable Energy
private sector

The broadetudiencéfor the evaluation also includes

TheLighting VanuattNGO Proponents ACTIV, VANREPA and Youth Challenge;
Other Vanuatu NGOs;

Local Renewable Energy suppliers;

Local traders;

Otherpico lighting distributors (commerciahd civil); and

The target villages, village organisations, and households.

€ e egegeegeE

These groups haveoth a general interest in the success and challenges faced by the pragestll
asa particular interest in anymplications for theilown organisations communities.

3 Purpose of the fzaluation

This Evaluation Plan proposes methods to gather the necessary datigliting Vanuat® a
Independent Completion Report. In particular, the Evaluation will investigate causal questions that
enable an understanding of wipeople have adopted/ committed to the new technology, as well as
the ways in which rural households have engaged with the new technology. The ICR Evaluation
builds on recent informaAustralian Aidnonitoring studies that have reported significant upeadf
pico-solar lamps across rural Vanuatu.
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More specifically, th@urpose of theBvaluation is to gain an understanding of how the new lighting
technology impacts women, men, youth and the aged in terms of:

1 The degree of adoption, and the specific conitibn of Lighting Vanuatun facilitating this

adoption,

Any geographic, social or cultural trends evident in adoption patterns,

Any economic or social benefigverall but especially for women and youth,

Specific changes in the lighting technology usgdhouseholds,

Changes in household practices associated with any shift in technology,

lye OKIy3aSa Ay K2dzaSK2f RSNAQ LISNODSLIiAz2ya 2F

generally,

f / KFy3aSa Ay K2dzaSK2f RSNBQ LIS NDSgagi®Retriitg] SRa | YR
more generally, and

1 The effectiveness and sustainability of the plighting marketing/distribution chain and
products.

=A =4 =4 4 =4

In particular Australian Aidvould like theEvaluation to draw out the gender dimensions associated
with each of hese assessments. dBvaluation shouldalsoseek to provide local insights whichn
guide future program investment bustralian Aidn thisparticulararena.

4 Background Orientation

The Evaluation of theighting VanuatuProject will explore the conitoution that the Project has
made to the adoption, impact and sustainability of plighting in Vanuatu. Onleey aspectill be

to understandthe factors that underlie any perceivethangesin energy consumption behaviour.
The University of OtagnergyCultures Groupill use the Energy Cultures conceptual framewfork
to both assisin the development othis understanding, and to help identifyhat more may be
needed toaccelerateadoption of new eneagy technologies and practices.

To apply the Energ@ultures conceptual framework the evaluation will draw on three significant
investigations:

1. In 2011/12Australian Aicconducted a questionnaire survey of communities who received
pico-lighting under_ighting Vanuatu Originally planned as asnumeratoradministered
guestionnairethe initial coverage was low (<108spondent3. In responseAustralian Aid
sought the help of local (predominantly church) grotpsleliver the survey While this
resulted in a flood of responses (>1,40Bere was also woying evidence ofompromisel
data quality. Hence, his ICR Evaluation will assess the veracith@$urvey datecollected.
Ly LI NIGAOdzZ FNE AG oAttt FAY {2unde@dkeSstaysiizal 6 KS R
analysiof the data. If sucasful this will help tadentify or triangulate findings, and refine
the demographic questions and geographic coverage for the main Mission.

2. Household Income and Expenditure Susvesre undertaken byrhe Vanuatu National
Statistics Office in 2006 and 2Q1This data includkkey questions on household lighting,

30 Stephenson, J., Barton, B., Qagtbn, G., Gnoth, D., Lawson, R., & Thorsnes, P. (2010). Energy cultures: A
framework for understanding energy behaviouEnergy Policy38(10), 61206129.
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sources and fueland maytherefore provide baseline levels of solar light adoption, and
possibly some longitudinal data fearly stagdrend analysis.However,it is still unclear if
the 2010 dda isreadily accessible.

3. The ICRn-country EvaluatioMission whichaimsto:

a. generate solid quantitative information on the numbers of lights satdwell as
their geographic distribution (based on NGO statistics);

a. collectqualitative informationthrough indepth household case study interviews
key informant interviews and beneficiary Focus Group Discussions. This will help
determineperceptions, norms and aspiratiorsnd practices relating to solar
lightingacross the target demographiand

b. developa deeper understanding of the pidightingmarketing/distributionchain in
particular how the LV intervention has affected product selection, delivery and the
sustainability of business models.

5 (Oondraints for the evaluation
The Work Plan has bealeveloped to work within or address the following limitations:

The time available fothe in-country missions limited to 2 weeks:The Evaluation includes the
inputs of a Team Leader, as well as a Research Team from the Energy Cultures Group at the
University of Otago.Australian Aidinderstands that a standard ICR under its Quality Management
processes will capture the major development findings and lessons. As such, the two week time
frame for the incountry mission will be tight, but neverthelesskeeping with otheAustralian Aid
ICR inestments for similar programs.

Australian Aichas chosen to engage the Energy Cultures Group in the ICR process as earlier findings
have indicated both rapid adoption and rapid behaviour chandeadoption hageally been as

rapid as reported, there is significant opportunity for the data to be further analysed, resulting in a
deepened development understanding. Over the longer term, the Energy Cultures Group will
therefore use the data for further researchlréady the Energy Cultures Group has secured an

Otago Energy Research Centre Grant ($NZ2500) for additional research focused on understanding
the interactions between energy supply, energy use, human behaviour, social proeaEzsesmic
forcesand enviromental impact While this supplementary work is beyond the Contractual scope

of this ICRAustralian Aicappreciates the benefits of embedding the data with appropriate
development researcmstitutions.

Uncertain veracity of Questionnaire Survey DatAs mentioned, the Survey Questionnaire
undertaken byAustralian Aidvas returned by over 1,400 respondents from across Vanuatu (see
Tabled). A preliminary assessmeottthe data conducted in January 2013 showed that changes in
the way the survey was administered resulted in some unfortunate misinterpretation of questions
As such, some of the data will not be useable. However, a more solid review of the dattedeve
that responses to the majority of questions are nevertheless quite robust. As also mentioned, prior

3tnitially trained enumerators were engaged from the USAID Peace Corp. However, in orderaseirioee
number of respondents, Australian Aid subsequently engaged largely chasgt groups to administer the
survey.
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to the field mission, the Evaluation Team will undertékether analysis of the cleaned data sét
sufficiently robust, this analysis will then heed to identify initial trends, and to help refine both
mission targeting and the questions to be used.

Table4: Lighting Vanuatusurvey respondents

Island Survey Respondents
Efate 174
Santo 375
Malakula 32
Tanna 359
Ambrym 12
Epi 19
Pentecost Island 21
Aore 26
Maewo 13
Malo 53
Nguna 42
Paama 20
Pele 10
Makira 14
Vanualava 89
Buninga 10
Motalava 130
Aniwa 14
Mota 1
x) Mis 22
Total 1436

Limited Project Documentation and ReportindheLighting VanuatuProject was originally

designed as a small interim engagement undertaken by the GfG Program to meet a specific need,
while Australian Aidvas in the process of designing a more significant, longer term engagement to
promote rural renewable energy usageManuatu. In consequence, the design documents for
Lighting Vanuatware unusually briefthey include little analysis of the problem, or of the preferred
response. Moreover, the implementation of Vanuatu Lighting appears to have been quite dynamic
and esponsive; agreements, new proponents, and delivery have all significantly evolved as the
project progressed. Hence, whidistralian Aichas supplied all relevant documents, much of the
evolutionary decisiomnmakingis not embedded in these, rather institutional memory, only some of
which may prove availablein particular, some key informants have left their former positions (e.g.
the Project Manager and the GfG Director). In addition, the quality of record keeping and reporting
of the three NGO mponents who received funding undkighting Vanuatwaried considerably.

Both ACTIV and Youth Challenge appear to have solid records, and thoughtful reports. However,
VANREPA has failed to meet either its record keeping or its reporting requireméngswyill limit

0KS 9@Fftdz GA2yQa OF LI OAGe G2 FdA te& | LILINSBOAFGS (K
distribution, and adoption of pictights supplied throughustralian Aicsupport. However, it should

not compromise the assessment of benedigi household impact.

Direct Support from théAustralian AidGfG Program:Given the limited resources of the NGOs
implementingLighting Vanuatuthe Australian Aid5fG Program has agreed to provide the in

country logistical, facilitation and organisatidrsaipport needed by the Evaluation Team. This is
essential for implementation to proceed and is hugely appreciated. However, the Evaluation Team
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will need to maintain regular contact withustralian Aidhroughout the planning process to ensure
that its expectations do not exceed the limited resources.

6 Key Evaluation Questions
The evaluation will focus on three criteria: effectiveness, efficiency and sustainability. Priority
guestions to be addressed by the evaluation under each of these criteria are:

6.1 Effectiveness:

1.

To what extent hakighting Vanuatulelivered on anticipated adoption rates, outputs,
outcomes and benefits?

How do women, men, youth and the aged in rural and remote areas of Vanuatu benefit from
Lighting Vanuatu;, economically, socially @nenvironmentally?

What are the geographical, social and cultural trends in adoption?

How has the technology used in adopting households changed compared {adopiting
households?

How have energyise practices changed in adopting households changed cadpa non
adopting households?

How do women, men, youth and the aged in rural and remote areas of Vanuatu perceive
solar lighting and use of solar lights?

To what extent did monitoring dfighting Vanuatyprovide relevant information to support
program maagement and identify program results?

6.2 Efficiency:

1.

How could the implementation partners (ACTIV, VANREPA, Youth Challenge and
Government of Vanuatu) have delivered more outputs with the same inputs?

Could the implementation partners (ACTIV, VANREPA, Chatlenge and Government of
Vanuatu) have delivered the same outputs with less inputs? If so, how?

6.3 Sustainability:

1.

What evidence is there that barriers to accelerated market uptake ofgatar products in
Vanuatu have been addressed?

How have social nars of women, men, youth and the aged changed towards the use of
pico-solar products?

To what extent has a domestic pisolar industry which is commercially viable and
sustainable been initiated?

What additional investment is being made by the private seaither civil society
organisations and the government to support wisieread adoption of picgolar lighting in
remote and rural areas of Vanuatu?

To provide sufficient understanding to answer these questions the Evaluation will target key
informants fom three main groups:

1 The beneficiary householdsnen, women and youtlg as well as their associated
community groups, activities and structures;

1 The marketing and distribution cha@tssociated with sourcing, promotion, pricing and
distribution of the pto-solar lights. Faighting Vanuatuhis will include the three
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proponent NGOs, the local renewable energy private sector, and the traders/ suppliers
of consumer products more generally; and

1 The Project ownersiamelyAustralian Aidand the Energy Undf the Government of
Vanuatu.

In Annex 1 & 2, the team has presented the range of issues needing to be explored with each
informant group, if the key questions listed above are to be answered. Based on these, the detailed
guestions expected ddeneficiaresinclude:

Table5: Detail of Community/Beneficiary questions (including key questions) and methods to be applied.

Evaluation Method
Issue? Survey| HIES| Interview | Docs Comments
or Focus | and
Group reports
Stratifying Variables
How many house/ holds,
people in the village (men, E E
women, age)?
*General demographic of
beneficiary- age, gender, E E
location
*What is the total number, This is to try and gain an
age and gender of people - . understanding of the participant an
AT E E . . .

normally living in the house their patterns of everyday life, whicl
where the light is used? is likely to be different to the
*What is the main source of NBE&SI NOKSNEQ®
lighting used in the home? E E E
Has this changed in the last
three years?
| want to start by getting a
picture of your everyday life -

. ) E
Can you describe a typical
day to me?
Solar lighting
*How many households in
the village use solar pico These questions are designed to g¢
lights? What other forms of E an insight into the lighting
lighting are used? How has technology owned and used by the
this changed over the last household.
three years? We are also tryingp understand the
How did you come thear FI OG2NAR &dzNNER dzy R
about solar lighting®ho in E E decision to purchase, or not to
the familyinstigated the purchase, solar lights. This includeg
purchase? things like where they found
Did you know anyone else information about the lights,
who was using solar lights? E whether or not they knew anyone
What was their experience? else who was using them, and how
*What did you like/not like the upfront and running costs varies
about the lighting you used | E E
previously?

32The priority questions (those that must be asked if time is restricted) are noted with an asterisk (*)
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Evaluation Method

now/what you did before you used solar lights.

IssUS? Survey| HIES| Interview | Docs Comments

or Focus | and
Group reports

How much did you spend of

kerosene? How muchdoyo E E

spendnow?

*How many solar lights are

currently owned by this

household? How many sola| E E

lights have you purchased ir

the past year?

*Where did you buy the

lights? How much did they E E E

cost? How did you pay for

them (loan/credit/cash etc)?

Light Usage

C2NJ SFOK 2F (KSa$S |jdzSaitAazya

Where do you use the - - These questions aim to elicit a fulle
lights? E E dzy RSNR Ul yYRAY3I 27
*What are the lights used - - energy practices in the home. We
for? E E Wﬁnt tor:mflerr]stand vghen and ;

- where the lights are being used, an
\é\:]hg:ddgﬁy?ou turrthe lights E how this might have changed due t

— switching from kerosene lamps to
Who is in charge of the E solzx lamps.
E\QIJ\ZEZn your family uses - - We are also hoping to finq out how
the lights? E E participants recharge the lights, as
- - this is something they would not

*How long does it take for . have had to do with older
the lights to run out of E technologies.
battery? It is hoped that these questions will
Where do you charge the E give us a better picture of how the
lights? shift in technology has ipacted on
HOW long do you charge the E family practices and daily life.
lightsfor?
Has this changed your daily £
habits in any way?
Supply Chain
*From whom did you obtain E E E
your solar light(s)?
Were you satisfied with the
information you received E E
about your light from the
above source?
*Have you ever had to buy ¢
replacement battery? How E E E
long did the battery last?
*Where did you get the
battery? What happened to| E E
the old battery?
Moving Forward The objective of these questions is
Would you want to have E to find out how participants might
more solar lights? wantto use the solar technology in
*What do you like/dislike E £ the future. We want to know about
about the solar lights? the appetite for more of the same o
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Issue?

Evaluation Method

Survey

HIES

Interview
or Focus
Group

Docs
and
reports

What do you tell your
friends and family about the
solar lights? Do you
recommendthem?

E

Have you ever had your
solar light repaired? Who
repaired the light? How long
do they last before
breaking?

*How would you feel about
going back to using kerosen
lamps again?

*How much money would
you pay for a system that
could light your whole
home?

Comments

similar solar lamps, as well as for
more sophisticated systems.

We also want to understand how
participants would react to failing
technology, particulayl given that
this is a new type of technology for
participants.

Anything else?

Is there anything else that
you think | have missed or
that you would like to add?

Is there anyone else that yo
would recommend that | talk
to?

In terms of me getting a
complete picturewould you
be happy for me to take a
few pictures that show
how/where you use the
solar lights and how/where

you recharge the batteries?

The detailed questions expected of thMarketing/Distribution Chainproponents include:

Table6: Detail of Marketing/Distribution Chain questions (including key questions) and methods to be applied.

Evaluation Method

Issuc® Survey| HIES| Interview | Docs Comments
or Focus | and
Group Reports
Stratifying Variables
*Date; Respondent name Stratify theroles of the primary NG(
and position; Organisation proponents and the
name; Organisation type; E E emerging/competitive roles of the
time/experience in solar renewable energy private sector an
energy; time experience in traders.
marketing and distribution?
Product/Services Identify product life cycles, quality
*Which products have you . : and service issues. Particularly
: E E )
been marketing? changes in product due to

33The priority questions (thasthat must be asked if time is restricted) are noted with an asterisk (*)
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Evaluation Method

Issue®

Survey

HIES

Interview
or Focus
Group

Docs
and
Reports

*How have these products
performed? Have you
changed your product mix?
Why?

*How many picdights have
you acquired? How many
have you sold?

*What are your sourcing
arrangements?Has this
worked well? How has it
changed over time? (Is it
sustainable for you from a
business perspective once
LV support ends?

*Do you provide warranty,
service or battery exchange
facilities? How do these
work? What demand has
there been forthese
services?

Comments

performance isses and the capabili
of the market chain to handle
warranty, service and battery
replacementneeds.

Price

*What is the unit cost
landed in Vanuatu?

*What price do you sell the
units for? How have you
developed this pricing
structure and do you think it
will remain stable?

Identify key price points for demang
across customer groups and some
indication of the sustainability of the
operations based on margins
obtained.

Place

*What are your distribution
arrangements? What
distribution channels and
outlets do you supply (shop
market, mobile seller, phong
sales etc)? What is your
business relationship with
othersin this marketing
chain?

Who generally buys the
lights? Retailer/agent/
onseller/community
group/individual/household

*Where have the lights bee
sold?

*How does this distribution
network change for more
remote markets?

*How sustainable are these
market chain relationships?

Clarify if picdighting distribution
has met the objectives of broad
rural distribution or been more
concentrated. Identify any
innovations hat have assisted in
improving access for remote
communities.

Promotion

*How do people find out

about the lights?

Identify if promotion has been used
to adjust anomalies in demand. Alg
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Evaluation Method
ssue® Survey | HIES| Interview | Docs Comments
or Focus | and
Group Reports
Do you daany active gauge the level of latent demand
promotion? Has promotion across the country.
been done for particular
target groups E E
(location/gender/age)?
What has this cost? What
has been the response?

7 Implementation of the Evaluation
The Evaluation Plan incorporates a range of methods to improveuakty of the analysis through

confirmation and triangulation. The methods to be employed include:

Review of project documents;
Analysis of the.ighting VanuatBeneficiary Survey data;
Analysis of HIES data; and
In-country mission Interviews including:
a. In-depth interviews: key informants
b. In-depth interviews: beneficiary households
a. Focus Group Discussions: beneficiary communities

PN

The preceding tables indicate which data collection method is applicable to which question, with
two or more methods proposef some questions in order to strengthen confidence in the
findings.

Throughout the Evaluation the Team Leader will regularly consult wititistralian AidActivity
Manager and the University of Otago lead researcher to respond to emerging issuesxiid fle
adjust the Evaluation process to ensure it remains relevant to the issues, challenges and
opportunities as they arise.

7.1 Review of project documents
Australian Aichas been requested to supply all documentation and reporting related to the Vanuatu

Lighing Project including:

The original Vanuatu Lighting Design and its approval;

The contractual agreements with ACTIV, VANREPA and Youth Challenge;

All Australian Aidnternal QAI and reporting;

All Rogress and Final Reports from ACTIV, VANREPA and Yallémgz

Any other information related to project delivery and compliance;
Documentation related to th&anuatu Electricity for Rural Development (VERD)
Program

€ e eg€g€ege

The limitations of the available documentatiqras relating to the evolutionary nature die
project, its time frame and its deliverablebave already been noted as a constraint (Section 5). Itis
however hoped that irdepth interviews with current Project management staff and proponents can
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still deliver a solid understanding of major issudf thought necessary, interviews will also be
sought with previoug\ustralian Aidstaff associated with the project (in particular Leith Verimaito
currently studying in Australia under an Australia Awards Scholarship).

7.2 Analysis of thelighting Vanuadu Beneficiary Survey data

The beneficiary survey has already been reviewed and the data set cleaned. An initial review using
Excel pivot tables has revealed first order relationships associated with geographic location. As
mentioned, it appears that whd some of the quantitative data related to demography and adoption
can only be used with care. However, much of the data related to usage, perception and aspiration
seems sound. The University of Otago will undertake a more detailed analysis of thedotizdia

set, in order to identify other significant trends and relationships in the data. This assessment, to be
completed by the end of August 2013, will be used to refine the questions used during the in
country Mission, as well as the final selectafrtarget islands and villages.

7.3 Analysis of HIES Data
The HIES data from 2006 is widely available and includes important baseline information of the

energy practices and consumption habits of rural communities. This will help establish baseline
usage paerns for kerosene, generator and solar lighting. If subsequent 2010 data is available, this
would indicate some trends, including adoption levels very early in the implementaticgtutfng
Vanuatu- data that would not only be very useful in assessiptake, but valuable in the

triangulation of onthe-ground observations of village practices.

7.4 Mission Interviews

The Mission itself will be the major source of qualitative information collection and assimilation for
the Evaluation. The following matrixeidtifies the interview tools that will be applied for each of the
three informant groups.

Table7: Interview tools to be used with each informant group during the-¢ountry Mission

Evaluation Tool

Informant Group Key Informant Household Interviews  Focus Group
Interviews Discussions
Beneficiary Interviews with

Household Interviews  FGDs with either men
that ensure gender and or women in each
agestratification is clear ~ target community

Responsibility: Responsibility:
Otago University Team Leader

Households/Communities community leaders
(male and female) in
each target community
Responsibility:
Team Leader
Marketing/Distribution Interviews with the
Chain Gt NAYy OA LI f €
proponentor business NA NA

Responsibility:

Otago University
Project Owners Interviews with each of
the Primary Evaluation
Users NA NA
Responsibility:
Team Leader
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7.4.1 Beneficiary Households and Communities

Beneficiary Households and Communities include: men, women and youth, along with their
community groups, activities and structures. The communities/villages to be surveyed will be

chosen from those who participated in the Beneficiary Survey. As s@@bie8, respondents to

the Beneficiary Survey came from 193 villages spread across 19 islands throughout Vanuatu. To help
provide a short list of prospective villages the team has:

1 Listed in Tabl& the villages which had the largest number of respondents to the Beneficiary
Survey (generally where n>10); and
1 Developed and applied a Remoteness Rarfkinghelp cluster these islands.

Table8: Villages covered in theighting \anuatu Beneficiary Survey

Island Remoteness Census No of No of Major surveyed villages (generally n > 10
Ranking Population Surveys Villages survey respondents)
Efate 1 65829 174 11 Saama, Natapau, Magaliliu, Tanoliu, Erata
Eton, Takara
Santo 1 39606 375 35 Arantoa, Banbab, Beleru, Hog Harbour,

Kolei, Malao, Mavunlep, Naone, Natawa,
Pepsi, Sara, Winsao

Malakula 2 22934 32 2 Dravail, Lamap

Tanna 2 28799 359 65 Epakel, larkei, Lahtapu, Lemakaun,
Lapangtawa, Laweane, Learfi, Lenakel.
Lounu, PorResolution

Ambrym 3 7275 12 1 Toak

Epi 3 5207 19 3 Alack

Pentecost 3 16843 21 7 Nafaranguit, Vanmelang

Island

Aore 4 556 26 7 Siro, Nawaswas, Port Latoir

Maewo 4 3569 13 1 Naviso

Malo 4 4273 53 9 Tanmeal, Nanuk

Nguna 4 1255 42 14 Malaliu, Taloa

Paama 4 1627 20 1 Tabhi

Pele 4 321 10 5 Piliura

Makira 5 106 14 1 Malakoto

Vanualava 5 1933 89 14 Mosina, Sola, Vatop, Vureas,

Buninga 6 144 10 6 No major village

Motalava 6 1451 130 9 Avar, Demsas, Nerenigman, Qeremande,
Rah, Toutoulau,

Aniwa 7 341 14 1 Ikaukau

Mota 7 683 1 1 No major village

X) Mis 22

Total 202752 1436 193

The mission will aim to visit villages from across this Remoteness Ranking spectrum. Given the
logistical challenges of travelling in Vanuatu, and the shortness of the Mission, it is proposed that a
maximum of eight villages can be surveyed as outlinéichirie9.

34 The remoteness ranking takes into account both flight and shipping schedules to eacliElate and

Espiritu Santo are ranked at 1; those with regular (daily or more) contact with either Port Vila or Luganville are
ranked at 2; a Ranking of&refleds services 2 or more times per week; while a Ranking of 6 and 7 reflects
services of once per week or less.
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Table9: Proposed Schedule of Village visits

Time Team A Team B
Week 1 (Thurs/Fri) 1 village on Malekula 1 village on Tanna
(Ranking 2) (Ranking 2)
Saturday 2 Villages on Efate
(Ranking 1)
Week 2 (Mon/Tues) 1 Villages on Medium Remotenes
2 Villages on a very remote Island 1 (Ranking3)
Week 2 (Wed/Thurs) Island (e.g. Motalava) 1 Villages on Medium Remotenes
(Ranking €&7) Island 2
(Ranking &)
Total Eight Villages

It is appreciated that on some islands the villages are less accessible than on others. As such, final
village selection will be a necessarily subjective affair, decided in consultation with local informants.
As a general rule, howevehe aim will be to choose the village frohable8 that is most

representative of theural populationon that island.

On entry to each village there will be

1 Introductions, explanations and agreements to participate;

1 Atour of the village;

1 Key informant discussiorggboth male and female from the church/ village
leadership;

9 One ortwo Focus Groups (Men and/or Womelternating)

1 Three or four Household Interviews (coigy the gender and age demographic)

Key informant interviewawill take place with the male and female leadership of the village

(generally two interviews). These will explore the broad demographic of the village, along with the

specific changes to villadgige engendered by the introduction of pico lighting.

The Focus Group Discusgisywill alternate across villagésetween men and women participants.

Selection for the FGD will include between seven and ten men/women from those homes using pico
lights. ¢ KS CD5 gAft SELX 2NB fSaa aaSyarirgsSé AaadzsSacs
perceptions of the technology (its strengths and weaknesses), affordability, challenges of access to

the product and its associated services; and broad perceptionsexfyg change over timéncluding

any aspirations for the future. To help facilitate Focus Group Discussions each team will have a kit
including samples of kerosene and pico lamps. Wherever possible the team will not make leading
statements or communicatany value judgements related to any of the technologies used by

villagers.

Household interviewswvill occur in parallel with the key informant interviews and the FGDs. Only

three or four households are to be selected in each village. Sampling willgaiatly focus on

GOGBLIAOIT ¢ @GAffl IS K2dzaSK2f Ra® | 2dzaSK2tf R Ay (i SNIA
Households will be selected on the basis of: their willingness to participate; the availability of both

male and female household headBe availability of school age youth. Questioning will specifically

draw out gender and ageelated differences. Questioning will also explore the full range of issues

related to: purchasing decisions, product performance and usage; access to supplisenéces;

and future aspirations for lighting in the home.
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These interviews will follow a sersiructured set of questions, a translator will facilitate dialogue,

and the conversation will be recorded to ensure accurate transcription. The data widisetibed

on return to New Zealand, and securely stored so that only the research team can access it. The
information will be analysed by the research team in order to answer the research questions

outlined in Table 4 (above), but every attempt willbeRr@ (12 LINBa SNBSS (KS NBaLR)y
The data we collect during this research will be kept for at least 5 years in secure storage. The

personal information we collect may be destroyed at the completion of the research, but the data

derived from the esearch will, in most cases, be kept for much longer or possibly indefinitely.

7.4.2 Marketing/Distribution Chain

The Marketing/Distribution Chain includes the three proponent NGOs and their distribution/service
partners, but may also involve the local renewabhergy private sector, as well as the traders /
suppliers of other consumer products. Interviews, based on the questions outlifexbie6, are
planned with:

ACTV

VANREPA

Youth Challenge

Two major private businesses in the renewable energy sector (e.g Energy 4 All, Green
Tech etc)

w Two major traders supplying consumer goods (including-padar lights across Vanuatu)

€ eg¢ge¢g

These interviews will all occur in Port Viladaare scheduled for Tuesday and Wednesday of Week 1.

7.4.3 The Project Owners
The Project Owners includeustralian Aidand the Energy Unit of the Government of Vanuatu.
Meetings scheduled with all the primary evaluation users are outlindahbie3.

7.4.4 Mission Interview Analysis

The data generated during the mission will be a mixture of transcribed interviews (more formal),
written observations (in the formof field notes) and written notes from the more informal

interviews conducted in the villages. It is anticipated that the business model interviews will be
those that are transcribed plus a smaller amount of observationalfietds. These will be analysde

to produce a diagram of the value chain that can be examined to understand ways in which it works
effectively and also for areas where it could be improved. The analysis of the household level
interviews is highly likely to be carried out using a thematethod that will be extended by using

the Energy Cultures framework to examine energy behaviour changes.

8 Scheduling

A draft Mission Schedule, to be used as the basis for further planning, is attached as Annex 3. Roles
and responsibilities (including perting) have been agreed and allocated.

In general, the Team Leader will:

1. Prepare, consult and finalise the Evaluation Plan and Mission Schedule;
2. Take lead responsibility for villagmased key informant interviews;
3. Take lead responsibility for village ledsFGDs;
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4. Take lead responsibility for key informant interviews with Primary Users;
5. Take the lead responsibility for preparation and presentation of the Aide Memoire
6. Take the lead responsibility for preparing the draft and final ICR document.

In generalthe Energy Cultures Group will:

Take lead responsibility for SPSS analysis of the Beneficiary Survey;
Take lead responsibility for household interviews;

Take lead responsibility for Market/Distribution Chain interviews;
Contribute to the ICR.

P wbdrE

Throughout tke mission and during the preparation of results there will be many situations where
judgement and decision making is required. Responsibility for these judgements will sit with the
Team Member responsible as outlined in Annex 3. However where possigknjents will be

made collaboratively and discussed in team meetings or through email. Whenever flexibility in
scheduling is required this will be agreed between the team leader anAuls&alian AidActivity
Manager.

9 Rhical issues
The Energy CulturéSroup of the University of Otago has received ethics clearance to conduct the

Evaluation. The full ethics application, along with correspondence granting approval, is provided in
Annex 4. This covers issues relating to:

participant selection and recruitrm,

methods and procedures with which fieldwork is conducted,

Pacific Island research protocol principles,

privacy and confidentiality issues,

data storage and reporting,

assurances of anonymityno documents provided by the Evaluation Team will include

any personal identification without the written permission of the individual,

processes for reporting serious issues if these should be identified during data collection,
W photography, which must receive the permission of the communities/individuals
concened, and must also comply withustralian AidChild Protection policies.

€ e egegege

€

These practices are in line with internationally accepted guiding principles of good practice
evaluatiori® and theAustralianevaluation code of ethié& Locally engaged enumeratoedpng

with the Evaluation Team, th&ustralian AidActivity Manager and local logistics support personnel,
will undertake a training workshop at the commencement of the mission to ensure they are fully
aware of these principles and their obligations.

35
36
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10 Repoting and Communication of Findings

It is particularly important that the results of the evaluation are made available and used by key
stakeholders. To this end the evaluation team will undertake to following reporting and
communication:

1. The EvaluatonTéd g Aff LINBASYd | oNARSTAYI F2NI NUzNI f  f
of the mission that discusses initial outcomes and impressions, test some of the initial
thinking, and discuss any concerns. Key participants will include:
a. Partner NGOs;
b. Renewabldighting private sector; and the
c. Representatives of the Malvatumari;

2. In addition, the Team will present an Aide MemoireAtastralian Aidincluding the
Governance for Growth Program), the GoV Energy Unit, the utilities Regulation Authority
and the World Bank (if available) that will discuss the outcomes and implicatiduighbihg
Vanuatu In particular the implications for the Energyadmap, future rural lighting
engagements and especially the proposed Vanuatu Electrification for Rural Development
program will be discussed.

3. The Evaluation Team will develop and prepare an Implementation Completion Report in the
standardAustralian Aidormat. This Report will contain all available facts, along with the
professional judgement of the Evaluators on issues such as lessons learnt, recommendations
and future directions. All recommendations will be provided in draft form for consultation
with Australian Aicand other primary evaluation users (as agreedNogtralian Aidl prior to
the preparation of the final document. This will ensure that recommendations are both
feasible and appropriate. However, it is understood that neithestralian Ad nor its
partners are obligated to act on any of the evaluation findings.

The Team will include a brief Executive Summary of major Evaluation outcomes in a format

that is suitable for both key informants, and broader public circulation. However, no

comnitment is to be made to any stakeholder to provide further information beyond this. It

will beAustralian Aia RSOAaA2y (2 OANDdz I GS 2NJ NBf SIas

4. The University of Otago will use the data generated by the review within its EndtgyeSu
Research Program. This will likely lead to broader communication of findings within the
formal literature over time.
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Appendix 1. Mind map of beneficiary questions
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Appendix 2: Mind map ofmarketing/distribution questions
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