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1. Introduction

This report has been prepared for the Government of Vanuatu andDigtsche Gesellschaft fir
Internationale Zusammenarbeit (GIZ) Gmii#y’ R Edisultancy Services to Develop a Renewable
Energybased OHgrid Electrification Master Plan for Remote Islands/anuatu along the Example
2F C2dzNJ LA&f I yRaé¢ ). & Bbonk of labeRed 6f@dporty beimgdppepades for this
project:

1 Inception Report Completed 8 April 201¢
2  Site Visit and Survey Report This report

3 Renewable Energy Resces andPrioritized Renewable Energy
Projects and Technologies for the Islands of Emae, Makira, Ma

and Aneityum Completedl2 June
4  Preliminary Technical Design of Potential Renewable Energy

Projectsfor the Selectedslands Forthcoming mid-June
5 Financing Requirements & Mechanisms and Recommended

Business & Institutional Models Forthcoming mid-June
6 Renewable Energy Electrification Master Pdad Project Draft: mid-June

Final Report Final: late June

This report covers items 4:4.6 of theScope of Workto: a)makesite visits to the selected islands
and conduct a preliminary assessment of ttemewable energypotential and energy needs of
communities; b) conduct household income generation and willingeet® pay survey for the
communities on the selected islandand c) conduct an electricity demand assessment for the
selected islands based on the community needs and potential income generating activities

Preliminary lists of reference materials and#e contacted during the consultancy arelitzd in
the Inception Report and a finhst will be in the finaprojectreport. This report includes only those
met during the trips to the four islandselected by the Government of Vanuatu for visits



2. Survey Designdeliveryand Analysis

Purpose of the Survey
The islands for this projeetere chosen by the Government of Vanuatu (GoV) todmesentative
of most rural areas in Vanuatu in that they largely operate in the subsistence economy with cash
availability often very variable and limited. grimary requirement in determininghe type of
electrification to beundertaken for theseremote areas is that the local populaca) specifically
places a high priority on receivirige services to be provideth orderto improvetheir economic
productivity or enhance their quality of lif®) hast and iswilling to payt the cash necessary to at
least cover theDperation and Maintenanced&M) costs of the electricaystemto be installed;c)
the sources of the cash flow available in the community can be expectde toontinuing and
sufficientto cover the O&M cost of thelectricity system for the longerm; andd) that the type of
electrical supply system installed is the most cost effectivaHergeography of the community and
its types d electricity usage ands flexible enough to affordably continue to meet the atlicity
needs of the majority of households for at least twenty years

The primary purpose of the household survapd site visitsis to allow the team to better
understand the sourceand relative amountsf cash available to households in the communiitst
are availableto cover the cost oélectricity, thespecific prioritiesof householddor electricity usage

T primarily indicated by the amount they are willing to pay for electrical servicesand the
geography of the community as it affects accesshe renewable energy resource and the cost of
installation and maintenancef anelectrical supply systenin particular the survey was designed to
provide the followingspecificinformation:

1 The relative levels of each sourckaash income for eadhousehold to help determine the
type of income sourcesurrentlyavailable to the community

1 The relative levels of eaclyfde of cash expenditure for ea¢touseholdto help determine
what other costs the householdalrethat may take priority over electrigi payments

1 The piorities of each household for their use electricity to help understand the initial
electrical load and its potential for growth

1 The amount per mnth that the household isvilling to pay for electricity services the
most important irdicator of the priority of the community for electricity services

1 The percentage of households with mobile phone service from each c#naercan be
used to make payments and access external support services

1 Theelectrical servicethat are alreadypresent in the houséold that operate on renewable
energysuch as lighting from solénterns or recycled solar equipment

1 What approaches to making payments for electrical services are acceptable to the
household

Income and expenditure figures are diffictdt obtain accuratelyunder the best of conditionsince

most rural families have variablemcomes and expenditurebecausetheir income sources are
strongly affectedby external factors such as weatheonditions, acces to transport andthe
availability d suppot services such as a fuel supplasl equipment repair serviceslso, sales and
purchases are not particularly important to the household since cash exchanges are not the main
means of subsistence so they are typically not recorded, bank accaohtssed andransactions

are easily forgotten. However the relative amounts of cash flowing in each of the different sectors



usually is remembered and the survey results can be expected to provide a good indicator of how
each sector fits into the houselbeconomy in terms of relative income and expenditures.

For best resulta surveyof this type is usuallgarried at by a field tean that visits each household,
interviews household members and fills in therveyformsin the presence of household memitse
based on their responsedn the case of this surveythe resources (particularly timejvere
insufficient to follow tre ideal surveyapproach For most villages it was possible to haveoHective
meeting ofrepresentatives from the majority dfousehdds to explain the survey components and
to answer obvious questiondut filling out the forms had to be done by the respondents and
collection of the survey forms had to be carriedit by the local Island Secretarywith little
opportunity to clarifysurey components that were not well understood by the respondeotso
correct areas of the survey that were ntlied in properly Asa result, as many as 2086 the
completed formgeceived from most communitiesad unusableesponses in somsections dugo
incomplete responses aesponses that had sections where the respondeiied to use theanswer
formats needed to maintairstatistical consstency with theentries of the other respondents
However,in general he survey isconsideredgenerallysufficientto provide an overview othe
relative importance of the variousources ofaccess to cash for paymentyailability of mobile
phones for making payments and communicating maintenance naess, priorities for electrical
services and good infmation regarding the amourtf that limited cash thahouseholds are willing
to pay for those services.

Design of the Survey
The survey design is a compromise between ease of caimplby the respondents and simplicity
and accuracyof data entry for stéistical analysis. Questions were prepared that required the
respondents to either enter a clearly identifiable number oedh off the best answer by using a
multiple-choice questionWritten answers or explanations by respondents were limited to listing
exceptions to the cheetff lists given in the questions.

The demographics of the households aré interest since different age groups use atecity
somewhat differently and the number of persons in the households also affects usathetoByet

the regpondents started with an easily answerable questand to obtain demographic datahe

first section asks for th@ame, age and sex of each permanent household member. Clearly the
number of persons living in a household has an effect on electricity uaageneeds to be
consideredalthough it is not a strong determinant of usagdthough there is no expectation that
respondents will havaccess ta detailed record of income and expenditures on a monthly basis, i
the case of income and expenditure amosina twelve month series was used rather than a single
annual lump sum. That allows the respondent t¢onsider seasonal changes in income and
expenditures such as reduction in fishing income during the cyclone season due to rough seas and
increased expeditures for food and clothing around holidaysich as IndependencBay and
Christmas Indeed, many responses did show higher expenditures at Christmas and other major
holidays and changing income according to the seasons.

To assess the priority the housdtidas for services, two questions provide indicators. The first is a

two-part question that asks how much the household would be willing to pay for basic lighting
services with the second asking how much they would be willing to pay for an installation th

covers video in addition to basic lighting. This indicates both the approximate level of payment that

can be made and indicates that thespondentrealizes that additional services will cost additional

money. The secongriority related question inclués a list of common uses of electricttyat was

provided with check boxes for five levels of priority ranging fida2 y Q (i€ toyd OSRE A YLER2 NI |y



This isused to help understand which services anest desired by households and which are not
important. Surprisingly, lighting was often not listed as essential, presumably because most of the
households already have access to some form of solar lighting and adding more capacity to the
lighting system is not as high a priority as adding other servicesasuadkdeoand radio usageMost
households did show a range of priorities for the services listed though a few just checked the
highest priority boxes for all services.

In addition to the listed services, there wespaces wherdive uses for electricityhat were not
already listeccould be filled in as specificatgsired by the householdCommon prioriesadded in
those sectionsvere sewing machines, power tools, small kitchen appliances such radebdeand
tea pots, water pumps, and music players/sdsystems.

Questions were asked aboubdir current use of solar electricitfor the household in order to
determine what type, if any, of solar lighting system was already in useitangeneral usage
patterns.

Because the mobile phone system may becdhe primary access point for payments and support
services, multiplehoice questions were asked about the housellaccess to and use of mobile
phone services. As expected, most villagesveh a high percentage (generally over%®0 of
households with moite phone services from the two carrie®igicel and TVL) witimany
subscribing to both through the use of dual SIM card phones.

The final question referto how people would prefer to pay the cast the services provided. The
choicesincluded very freqgant small payments (an approach similar to that often used foogene

lighting where a bottlés brought to a shop for refilling every day or two), weekly payments, monthly
payments and prepaymentdsor one island, a common writa paymentY S K2 R ugtdma &/
902y2Ye¢ LI evYSyia oKAOK YSIya LINPGARAY3I | ANROdz
or services as payment for electriciipstead of cash(such as is being done in some solar
electrification in the Solomon Islands)lthough cash immme is irregular, with different incomes

expected in different times of the year, the great majority of respondents chose monthly payments

as their preference.

The survey form is attached (Annex 1). It was translated to Bislama (Annex 2) and duringathe ini
visit to the communities, sufficient Bislama forms were provided for all households on each island.
Mostly the forms were provided by the team at the time of timdtial village visits with completed
forms collected by the relevanisland Secretaryhe following weekand delivered to Port Vila
through various means after collectioAbout half the completed forms were received before the
team left Port Vilan April 2016out the rest had to be scanned and provideylelectronic means for

later analysis with somérms from the more remote villages of Aneityum not arriving until just
before the second vistb the islands in late May

3. Travel Scheduleto the Four Selected Islands

As required by the terms of reference, two trips were scheduled to each of the four islands. The
travel was completed as shown in Table Below:



Table 2.1: Travel to Selected Islandspril & May 2016

Consultant Island Dates

Herbert Wade Emae 11-12-14-15 April
Mataso & Makira 13 April
Aneityum 19-21 April

John Salong Emae 11-12, 1415 April
Mataso & Makira 13 April
Aneityum 19-28 April

Peter Johnston & John Salong Mataso & Makira 20 May
Emae 21 May
Aneityum 24-26 May

Duringthe April travel to Emae and iteeighboringislands of Mataso and Makira, the consultants
were accompanied biir Uwe Mades of GIZ. The small islands of MatasoMakira were both
visited ona single dayrip using asmallboat basedon Emae,the largest ofthe threeislands As
there are no roads on Aneityum, on the initial visit in Afwilthat island the national consultant,
John Salongstayed for an extendi periodto allow sufficient time to visieach communityoy boat

or on foot, interview people in each communitgistribute survey forms in the national language
(Bislama and instruct village leadeend household representativas the completion of the forms

A follow-up visitwasmade in Mayby the team leader and the local consultdaatclarifyand confirm
earlier responses and collect additional détat was needed

Survey Analysis
Because each village is quite different from the others, the analysis was not done on amigland
basis but on an individual village basi$ie surveyforms from each village were scanned and
manually enteredor separate analysisto individual worksheets of a lardexcel spread sheet

While the first section lists the permanent household members with najreexand ages to help
identify the data source ithere were problems with the completed formnd to help understand
household demographi¢she information (other than numberof persons in each household)as
not used in theanalysis as its focus @ the types of services desired overall by the household and
their collectiveability and willingness to pay for those s&es. Thdousehold sie clustered around
four to five persons and ranged from 1 person to 10 persons per household.

The sections on cashcome and cash expenditures amgerely estimated values. Monthly estimates

were requested since many income sources vary by season and expenditures tend to increase during
major holiday seasons. In many cases, the forms were filled in with the same vakecfomonth

while in others seasonal variations were satered. Afew respondents failedo includeincome
amounts, just checking off tliresourcesof income. Most respondentgrovided estimated amounts

for monthly expenditures thougthe listed expendittes tended to exceed income for much of the
population, something that is very common with income and expenditure surgaye pain of

paying seems easier to remember than the pleasure of being padever, there also remagsome
one-time costs associatl with recovery from Cyclone Pam March 201%hat may have increased
expenditures over income just for this timperiod.

The important information from these sectienare the relative amounts, not absoluteatu
amounts,so that the types of income angpes of expendittes can be ranked in importancéhat
information is very useful in estimating possible productive (income generating) uses of electricity
and the likelihood of demand growth over time.



In the survey form, two levels @lectrification wee listed with oneif KS NB aLR2 y RSy (i Qa
pay for basic lighting, radio and phone charging servicestamdecondor those same services plus
sufficient electricity to provide 4 hours of video operation per day. With few exceptions, willingness
to payincreasel with increased service provisi@howing an understanding of the requiremefar
increased payment for increased services concept that has sometimes not been understaaith
earlier projects installing sold&V systemsince all villagénstallations carried out were identical for
each household. In those projects, the safixed fee for all installed units was collected

While the range of acceptable payment tended to be wide, in most villages the average value and
the median value wer similar indicating that those amounts would be considered reasonable
payments by at least half of the househohliisd the distribution of acceptable costs was continuous
with little outlier data that wa very high or very low relative to the rest of tresspondents At this

point, it is not possible to give a formal estimate of the cost of providing services at various levels,
but based on the experience in other countries of the Pacific QR&1 cost of basic lightinthrough

solar home systems (SH&nds to be on the order of USD 10 per month aymks up in a mostly
linear fashion foradded demand andncreasingservices. For misgrids, according to their use
patterns and typecosts have rangefitom over USD 2.00 per kWiown to about USD 1.50 peWWh

with a lot of the O&M cost dependent on the qugliof batteries,their usage patternsand their
accessibility Mini-grid kwWh costs tend todecline as their size goes up with a crossover in cost
between solar home systems and mgrids somewhere aroun@ kWh per day of energy delivery

per householdwith a somewhat highekWh levelfor particularly remote sites where access by
mini-grid technicalsupport personnel is even more expensive than usual for remote isldfats.
schools and offices, solar dadty costs are generally lower than the same services provided in
homes since home use tends to be heaviest after dark and depends heavily on energy stheed in
batteries. Office and school use tends to be heaviesindguthe day when the sun is ktshining so
batteries are generally noas stressedhor do they need as much capacity per unit of energy
deliveredto loads

Respondera(priorities for electrical services were ranked from 1 (very important) to 5 (not needed)
Average and mdian values wereaiculated and theyre considered the best indicator of priority for

the community. This is important since the type of usage will largely dictate the type of installation
required It is noted that in a number of responses, the household indicated thatyavsage listed

was a number 1 priorityg but it is also the case that in the majority of those instances the
NBaLR2yRSyiQa gAfttAy3aySaa (G2 LI e& ¢gla FIFIN oSt2¢
be important not to place too high alevance on priority of service unless there is the disposable
income necessary to pay for those services.

Mobile phone srvice was available to around% of the island householdgith TVL having more
individual customerghan Digicel but most householdsawe a dual SIM phone an8IM cards for
both carriers since coverage is often spotty and some places have betteption from TVL and
others fromDigicel.

Because of the widespread distribution of solar lanterns and small solar lighting units, alinost al
householdssurveyed currently have access to at least minimal solar lights with some having
permanent lighting installans using recycledolar panels and boat or car batteries. Those that

1 When this report was written, analysis undertaken for forthcoming reports 3 and Remewable Energy
Resources and Prioritized Renewable Energy Projects and Technologies for the aisthidteliminary
Technical Design of Potential Renewable Energy Projects for the Selectedrédpadsvelyclearly indicated
solar PV as the appropreatechnology for each of these specific islands.
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indicate that their solar lights are practical for outdoor watk can be considered to be using solar
lanterns while those that have the ability to m® the lights from room to roonbut not to be
portable for walkingcan be considered to have larger, more permanent solar installativatsare

not a single unit solar lanterrf the solar cannot be moved from room to room, it is expected to be
one that depends on a larger recycled or purchased solar panel charging an automobdator b
battery and wired to dight in the building.

4. Disassion of the Survey Results

Site Visit and Survey ReporEmae
The island oEmaed O2 2 NRA Y | (1 Sa ™ 1 hefapfovinseciythe rSheph@rdgrodpf A Yy
islands north of the capital Port Vila.Maunga Lasis the highest peak at 644 ,niorming the
northern rim of the (mostly) underater volcano oMakira. Its rimalso includeghe nearby islands
of Makira andMatasa Emae is aboutO km long and up to &m wide, with an area of 3Rn?. The
island and itamain villages are shown in Figu 1. The Area Council headquarters is at Tabakoro
vilageAy G KS A&flFyRQa OSydSNJ

Mostly mountainous, the island is covered with thick vegetation except where cleared for habitation
and gardens. Villages are interconnected by unpaved tracks cleared of vegetatiogenerally
passable only by fouwheel drive vehicles. Scheduled aircraft typically fly three days a week but sea
transport to other islands is irregular, mostly by small private boats with limited capacity, and
therefore quite costly.

1 Mac ® Reisu
Emae Island NN )
. . @ Sésake S
./ \\ = 2
‘<o Ny
. “Tabakoro" P (Magatea [ B
w_.0 \*° R R
e
/ ‘}Fmonge . _.rFongamea
7@ Vaitini "N
\\, . 7~ ® Sangava -\ ) Flooding
v | :
/3*“‘0\ > . S Coastal Erosion
N L |
' 2 km '

Figure 41: Emae and its Main Villages
Source: Tropical Cyclone Pam Summagynae Island Assessment Repderch 2019
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Emae is rugged (Figuse2) with the population ofover 900 spread throughout the island, mostly

along the coast, about equally distributedtiv@en the north and south of the islan@here is no
electricity supply but nearly all households have small solar lanterns. Some public facilities such as
the secondary school have larger solar systems, there are several small PV systems for fish freezing
and a few households have small Chirasade petrolfueled generators.

e

Figure 42: Emae Island from Makira (Photo: John Salonilay 2016

The populations of the villages in the villages surveyed by the Cyclone Pam assessment team in
March 2015 are summarized in Table 3.1 below, which shows a population of 906 with 199
households, although witkome villages uncounteévery village was viseil by the GIZ study team.

The populations of the villages the villages surveyed by the Cyclone Pam assessment team in
March 2015 aresummarizedn Table4.1 below which shows a population of 906 ¥99 households,

with somevillages uncountedExceptfor Finonge, theuncounted villagesvere not visited by the
team though some of their households may have baeciuded h the survey as outliers afearby
communities

Table 41: EmaePopulation and Households

North Emae Population Households Comments

Siwo b 4 Also airport, Presbyterian church & nakamal. TVL & Dig
communications towers

Vaitini 46 4 Church, nakamal

Marae 138 27 Presbyterian church, aid post, community hall, store. A
TVL & Digicel towers

Sulua & Presbyteriarchurch, store, nakamal

72 16

Tabakoro

Sasake 128 30 Presbyterian church, store, nakamal

Savuti 41 9 Presbyterian church, health centre

Vaima 16 3 One store

Reisu 10 3 Includeschurch & nakamal

South Emae Population Households Comments

Sangave 250 52 1 preSchool building, 3 church houses, 4 commur
nakamals, 7 local store houses

Finonge

Putuai

Lemputa

Vaima

Tongamea 145 40 Two church buildings, 2 nakamals and 2 local store hot

Makatea 42 11 Two church buildings, 2 nakamals ahtbcal store house

Total 187 51



The population counted in March 20H#ter the cyclonethough incompletewas about 21%higher
than the 750 at the time of the last national census in late 200®& principakconomic activity is
subsistence agriculturand sea harvestingith exports of kavaRiper methysticupand béchede-

mer (a type of sea slug popular in Chinese cuisiAegess to the island is by air with the unpaved
airport locatednear Siwo on the eastern coastwo hour access from North Efate by small boat is
possible in good weather andmme fish are exported to the Port Vila market when small boat access
is practical.The GDP of the island estimated to be around USD 45Where isvery limited tourism
mostly based on divesn a WWII wreclat CooK2 Reefjust north of Emaeand there is very little
tourism infrastructure with two basic bungalows and a dining/meeting area in Marae on the
northern coast

Unlike surrounding islands pafated by Melanesians, it ionsidereda Polynesian outliethough

the island is well integrated into Melanesian culture and traditiofise island'$ocallanguage, also
called Emae, is in theutuniclanguage family which is the language familynaist of the Polynesian
outliers. North Efate, one of the ber languages of Vanuatis used as a second langualgany of

the islanders havenigrated toPort Vila.Perhaps due to this Polynesian heritage, villages seem to be
more compact andare oftenregularl laid outin rectangular blocks as is usually seen in Polynesia
and quite unlikethose on Tannan southern Vanuatwhere homes are typicallwidely scattered
without a clear underlying pattern.

The survey results for the communities assessed on Emae are summarized in the following pages.



Sangava, Emae Island

Source: Google Earth

The largest village on Emae, Sangave
compact andwell laid out for a mini-grid
installation. However, the income an
expenditure survey indicates a low priority fi
electrification with only lights, radio an
phone charges having top priority for the
village as a whole. Also the willingness to
is very low relative to the averag@&M cost
of a grid connection whictsilikely to be on
the order of 3000 Vt per monthsingabout
0.7 kWh/day) or more. Based on the surve
pico-solar systems can provide the higt
priority services to the bulk of the homes ar
SHScan providethe extended services ths
some households desi. At this time a mini
grid is not recommended.

HH Surveved Population | Median Acceptable Payment | Median Acceptable Payment
y Surveyed (Basic Lighting Services) (Lighting+additional Services)
51 234 300 Vt/Month 500 Vt/Month
High Priority . .
Services* Lights Radio Phone Charger
Priority 1.12 1.61 1.47

Other Services
Desired

Electric tools, blender, toaster, iron, sound system, fish finder

welder
Percentage Awerage
Percentage of HH SiF a1 Eercentage hours of Acceptable Payment
. - some type | with portable S
with mobile coverage . solar lighting Approaches
of solar solar lights or da
lighting per day
7% Digicel .
16% TVL 94% 76% 6.9 Monthly 100%
67% Both Prepaid 14%
90% TOTAL

*With a median priority of 2.0 or higher on a scale of 1 (essential) to 5 (not needed)
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Sangava, Emae Island

SOURCES OF CASH
INCOME I
Relative averages I I I -
over a year
y 6& o & \@@ @@ (}.\\Q% &\@e &&(\, ‘&Q}'\,
(Entire Village) PO A S SN
?90 Q\’b R
Median 2138 Vt/mo/HH Average 2418 Vt/mo/HH
CASH EXPENDITURES
BY CATEGORY
Relative averages ——
for one year
(entire village) ¢ P D & & & X
& & E T F TS
@ P C & @ % %é\o
Median 1807 Vt/mo Average 2407 Vt/mo

DISTRIBUTION OF
DISPOSABLE INCOME BY
HOUSEHOLD

i WWWIWIMT
Relative averages 1 l; 15'7'9 111315171921 232527 293133353739
for one month |

(per household) I

Total Village | 4749 Vt/mo Median -25 Vt/mo Average 122 Vt/mo

Note: 39 usable responses out of the 51 households
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Tongamea Emae Island
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Source: Google Earth

Although the priority for extended electricit
services is high in Tongamea, the accepte
payment is lower than the cost of operatir
anything but basic lights, radio anghone
charger. A mingrid is technically reasonable
this relatively compact and easy-wire village
but whether the populace will pay the cost «
mini-grid services forthe desired multiple
appliances needs to be confirmed befo
preparing a design foa village mingrid
system. The decision as to whether to instal
mini-grid or SHS should be made by the vill:
based on cost and with full knowledge of ti
advantages and disadvantages of et
technology.All the services requested can |
provided byeither minigrid or a properly size«
SHS on each house

HH Surveved Population | Median Acceptable Payment | Median Acceptable Payment
y Surveyed (Basic Lighting Services) (Lighting+additional Services)
32 154 1000 1250
High Priority Light Radi Vid Phone | . zer | Washer
Services* Ights adlo 1deo Charger eeze asne
Priority 1.13 1.38 1.56 1.13 1.66 1.91

Other Services

Power tools, Sound System, Iron, Blender, Electric pot

Desired
Percentage Average
Percentage of HH 2;;‘12 )[NItZ wPiter:ceonrttZ%(Iee hours of Acceptable Payment
with mobile coverage of sol)r:\Fr) sola? lights solar lighting Approaches
lighting per day.
22% DIGICEL Monthly 81%
47% TVL 94% 94% 6
25% BOTH Prepayment 50%
94% TOTAL

*With a median priority of 2.0 or higher on a scale of 1 (essential) to 5 (not needed)
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Tongamea, Emae Island

SOURCES OF CASH
INCOME

Relative averages
for one year

(entire village)
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Median

6417 Vt/mo/HH

Average

10702 Vt/mo/HH

CASH EXPENDITURES
BY CATEGORY

Relative averages
for one year

(entire village)
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Median

4758 Vt/mo/HH

Average

6845 Vt/mo/HH

DISTRIBUTION OF
DISPOSABLE INCOME BY
HOUSEHOLD

Relative averages
for one month

(per household)

Total 100203

Village Vi/mo

2279

izl Vt/mo/HH

Average

3854
Vt/mo/HH
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Fineonge, Emae Island

The dispersed nature of Fineonc
makes SHS the first choice f
electricity production for house
holds. Also the high priorit
services  desired by th
households are easily met &
basic SHS. Those households t
want extended services can hau
larger SHS to provide the neede
energy.

Imagefcl2016 DigitalGlobe

Imagery Date: 2/19/2015| 17°0345.07" S 168°23'38.30" E

Source: Google Earth

Population ST e il Median Acceptable Payment
Al Surveyed Payment (Lighting+additional Services)
y (Basic Lighting Services) 9 9
23 89 500 1000
High Priority : ;
Services* Lights Radio Phone Charger
Priority 1.52 1.52 1.65
Other Services
Desired Water Pump
Percentage of | Percentage
Percgntage c.’f HH HH with some with Average_hou_rs Acceptable Payment
with mobile of solar lighting
coverage type of solar portable er da Approaches
9 lighting solar lights P Y.
Digicel 22% Prepayment 52%
TVL 4% 87% 43% 4.7 Monthly Payment
BOTH 52% 48%
Total 78%

*With a median priority of 2.0 or higher on a scale of 1 (essential) to 5 (not needed)
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Fineonge, Emae Island
SOURCES OF CASH
INCOME |
Relative averages
for one year & 2 Z o & Z 3 e @
y & \&o} o\,&é s é%\“ ] ‘;{\\0 <c'~\‘° @& (_}o* on\\?
- - o » > > o> X
(entire village) 0 \2@0 ] & @)Qf:
Median 5242 Vt/mo/HH Average 8695 Vt/mo/HH
CASH EXPENDITURES
BY CATEGORY
Relative averages
for one year
(entire village) 060(& ,@5\?’9 Qoobo&\o%qv& L)Qo(»ﬁb S \({ee & &e\\
X N AERNS)
%Q} P S ,\(b %'bA Ry 6)6\00
Median 5496 Vt/mo/HH Average 7338 Vt/mo/HH

DISTRIBUTION OF
DISPOSABLE INCOME BY
HOUSEHOLD

LR

| LB B | T

4 5 6 7 8 9 101112

ol

Relative averages 13 14 15 16
for one month
(per household)
-9424 . -381 -589
Leict Vt/mo e ClL vumoHH | AY8@9® | Vimo/HH
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Sasake, Emae Island

Sasake is a reasonable candidate fo
mini-grid  with  sufficient  disposable
income to afford basic services and tl
use of some larger appliances and tools
mini-grid to power the central group o
homes should be considered with son
SHS for outlier homes that would &
expensive to connecto the main min
grid.

Source: Google Earth

HH Surveved Population | Median Acceptable Payment Median Acceptable Payment
y Surveyed (Basic Lighting Services) (Lighting+additional Services)
22 96 1000 Vt/Month 2500 Vt/Month
High Priority Light Radi Vid Phone = Erid
Services* Iignts aalo 1deo Charger reezer rirage
Priority 1.32 1.18 1.55 1.14 1.73 1.86

" .
Other Services Power Tools

Desired
Percentage sverage
Percentage of HH Ol UL Rercentage hours of Acceptable Payment
. . some type | with portable N
with mobile coverage . solar lighting Approaches
of solar solar lights
L per day.
lighting
. =50
Digicel 9% Prepayment = 5%
TVL 9% 95% 77% 4 Pay Quarterly = 52/0
Both 82% Pay Monthly = 90%

*With a median priority of 2.0 or higher on a scale of 1 (essential) to 5 (not needed)
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Sasake, Emae Island

SOURCES OF CASH
INCOME
Relative averages N e R B
8l ®E 17220 63@ $Q>°§'6 \*»"& .(’,\%\@ :,\Q% &\@QJ .\03°Q> e,é“?} %°’5\ /\&& Q}‘\Q’e
< F S P L s
Qé fbo ] A\' 0‘9 <
Lo < <
Median 4910 Vt/mo/HH Average 14650 Vt/mo/HH
CASH EXPENDITURES
BY CATEGORY
Relative averages
for one year
(entire village) e . 5 o & & w o @ x
N DY N O R D R
%?foc) Q>’§'& « (}6& a «@&Q e S o
Median 2131 Vt/mo/HH Average 8671Vt/mo/HH
DISTRIBUTION OF
DISPOSABLE INCOME i
BY HOUSEHOLD -
Relative averages
for one month
(per household) e m u B 00
1 2 345 6 7 8 910111213141516171819

Total . 3935 8855
168253 Vit/mo | Median Average Vit/mo/HH

ViIIage Vt/mo/HH
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Marae, Emae Island

Marae has some potential for divin
tourism with a WWII Americal
g1 NAKALI ¢NBO] §
Reef. A small facility with thre
bungalows, a dining room and
shower/toilet has been constructe:
but there is no electricity other tha
small solar lights tha&re connected
to a solar charged vehicle battel
used to keep the path from the
bungalows to the cooking room an
the toilet/shower building. The
village is reasonably compact al
should be considered for a migrid.
Some outlieramay be better servec
pageewey  with SHS

Image © 2016 DigitalGlobe

Source: Google Earth

Population MR AR Median Acceptable Payment
Al Surveyed Payment (Lighting+additional Services)
y (Basic Lighting Services) 9 9
22 121 1000 Vt/month 1250 Vt/month
High Priority ; ;
Services* Lights Radio Phone Charger
Priority 1.05 1.27 1.50
Percentage Average
Percentage of HH (iflalah il Rercentage AT Acceptable Payment
. . some type | with portable solar
with mobile coverage . L Approaches
of solar solar lights lighting per
lighting day.
Monthly 73%
95% 95% 32% 7
Prepayment 32%

*With a median priority of 2.0 or higher on a scale of 1 (highest priority) to 5
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Marae, Emae Island

SOURCES OF CASH
INCOME

Relative averages for

one year
o . S VI
entire village ¥ F®E PSS
( ge) IO & 0}@& é\&o« Q\"}\ Q'zf‘\ A@&O S 0\4\ O®® %,\o
v s S
Median 3692 Vt/mo/HH Average 5175 Vt/mo/HH
CASH EXPENDITURES
BY CATEGORY
Relative averages
for one year
(entire village)
€ & & O & & oS NP
A P
Median 3942 Vt/mo/HH Average 4826 Vt/mo/HH

DISTRIBUTION OF
DISPOSABLE INCOME

BY HOUSEHOLD t

5 6 7 8 9 1011 12 13 14 15 16 17 18

Relative averages
for one month

(per household)

Tow 20163 Median -S04 Average 1120
village Vtimo Vt/mo/HH ¢ Vt/mo/HH
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