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Updated logical framework incorporating the additional financing

Results Hierarch Indicators Means of Verification Assumptions (A) /
Y Name [ Baseline [ Mid-Term [ End Target Source Frequency Responsibility Risks (R)
Outreach 1.a Corresponding number of households reached Progress Report Annual Project
Women-headed households - Number 1450 | 725 | 1320
1 Persons receiving services promoted or supported by the project
Adult
Males - Number 7965 3983 7 965
Females - Number 8 646 4323 8 646
Young
Males - Number 3390 1695 3390
Females - Number 3294 1647 3391
Children
Males - Number 8043 4022 3393
Females - Number 7438 3719 3394
Project Goal Improvement in household assets ownership index Impact surveys, 2016 Beginning and Project Mgmt. Unit No major changes in
Contribute to improved Households - Percentage (%) | 0 | 80 | g0 | HIES, EOP surveys, End of Project | (PMU), Government of Tonga’s
and resilient livelihoods Increased ability of people to manage environmental and climate-related risks Focused group (EOP) Government of Strategic Development
for Tonga’s rural Males - Number 19 398 discussions (FGDs), Case Tonga Framework (2015 -
population Females - Number 19 378 studies (Government) 2025).
Households - Number 6384 4152
Development 3.2.2 Households reporting adoption of environmentally sustainable and climate-resilient Progress Reports EOP PMU Communities are willing
Objective technologies and practices to participate in
Communities are Households - Percentage (%) 0 80 80 innovative forms of
enabled to plan and Households - Number 6 384 planning and support,
manage resilient 1.2.1 Households reporting improved access to land, forests, water or water bodies for Construction supervision EOP PMU and to contribute to
infrastructure and production purposes and inspection reports, their development -
livelihood activities Households reporting improved access to land - mid-term and EOP infrastructure and
(including addressing Percentage (%) 0 80 80 surveys, FGDs, case livelihoods.
food security and Households reporting improved access to forests studies, FFS Project MAFFF is prepared to
nutrition) - Percentage (%) 0 80 80 | Reports cooperatle g\l/itthRlPdll
L at central, district an
Eg:]cseenrlggies (rozy))ortlng improved access to water 0 4152 4152 village levels,
Total no. of households reporting improved 2365 4152 4152
access to land - Number
Total no. of households reporting improved 2365 4152 4152
access to forests - Number
Total no. of households reporting improved 0 4152 4152
access to water — Number
Outcome 2.2.6 Households reporting improved physical access to markets, processing and storage Mid-Term and EOP Annual and PMU MIA and MAFFF
Increased community facilities surveys, FGDs (gender Mid-term and officials and technical
capacity to manage Households reporting improved physical access 0 80 80 disaggregated), case EOP staff willing to support
resilient infrastructure to markets - Percentage (%) studies, gender studies plan preparation.
built to required Households reporting improved physical access 0 80 80 on community planning, Communities prepared
standards to processing facilities - Percentage (%) study on youth inclusion to participate in
Households reporting improved physical access 0 80 80 planning.l ) .
to storage facilities - Percentage (%) Communities willing to
Output Number people trained in community management topics (RIMS) - Town and District Project/training records, Biannual PMU make in-kind and/or
1.1 Community Officers (TOs, DOs), Community Members (CM), and Community Facilitators (CF) gender study to track cash contributions for
Development Plans DOs - Number of people 19 19 19 | women’s participation, development of
(CDP) TOs - Number of women 0 survey on youth inclusion economic
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Results Hierarchy Indicators Means of Verification Assumptions (A) /

Name Baseline Mid-Term End Target Source Frequency Responsibility Risks (R)

TOs - Number of men 0 infrastructure.

TOs - Total Number of people 122 122 122 Communities willing to

CMs - Number of women 0 maintain economic

CMs - Number of men 0 infrastructure.

CMs - Total Number of people 18 693 14 954 18 693 Communities willing to

CFs - Total 0 60 122 participate in self-

CFs - Number of men 0 36 73 monitoring and

CFs - Number of women 0 24 49 reporting activities.

Number of CDPs formulated and revised Project Records, Biannual PMU

New CDPs - Number 62 62 ‘ 62 | published CDPs

CDPs Revised - Number 60 60 60
Output 2.1.6 Small scale community infrastructure constructed or rehabilitated Mid-Term and EOP Biannual PMU
1.2 Resilient community | Market facilities constructed/ rehabilitated - 0 0 0 | surveys, CDPs, detailed
infrastructure based on Number grant applications,
CDPs Processing facilities constructed/ rehabilitated - 0 0 0 | construction supervision

Number and inspection reports,

Storage facilities constructed/ rehabilitated - 0 0 0 | assessments as required

Number by Mol

Total - market, processing or storage facilities 0 31 62

constructed or rehabilitated

Number of community infrastructure management committees trained Mid-Term, EOP Reports, Annual and PMU

Committees - Number 0| 30 | 62 | detailed grant Mid-term and

Number of direct beneficiaries of community infrastructure constructed or rehabilitated applications, construction | EOP

Commun?ty members - Total beneficia}ri.es. 11120 5560 11120 isnus%eert\:ltlisc;gl::;(its

Community members - Women beneficiaries 5560 2780 5560
Outcome 1.2.2 Households reporting adoption of new/improved inputs, technologies or practices Mid-Term and EOP Annual and PMU (A) MIA and MAFFF
Increased resilience of Households - Percentage (%) 0 80 80 | surveys, projects Records | Mid-term and officials and technical
economic livelihoods Households - Number 4152 4152 4 152 | (FFS Coordinator EOP staff are willing to
based on climate-smart Reports) support CADP
and nutrition-sensitive preparation.
agricultural production (A) Communities
systems prepared to participate
Output Number of people trained in climate change risks and responses for increased resilience in Annual Project Reports, Biannual, PMU in planning.
2.1 Community agricultural systems mid-Term and EOP periodic (A) Communities willing
Agricultural Govt. Officials - Number of people 74 200 200 | surveys, projects Records to make in-kind and/or
Development Plans FFS - Number of people 0 1200 | (Training Records) cash contributions for
(CADPs) - reflecting FFS - Number of women beneficiaries 0 600 the development of
climate-resilient Number of revised/updated village maps including data from village surveys, and included Projects Records, Biannual PMU economic livelihoods.
agricultural systems in CADPs physical count of maps (A) C(_)mrr_mnltlgs willing

Village Maps - Number 0| 60 | 60 to maintain their
Output 3.1.1 Groups supported to sustainably manage natural resources and climate-related risks Projects/training records Biannual, PMU |nvestm¢_ent§ in
2.2 Improved practices | Groups supported - Number 0 55 120 | Focused group periodic e:ogomlc "Vet'_'hooqﬁ_'
for increased climate Farmers supported - Total number 0 550 1200 | discussions, case studies, Eo) agir;m;le ilr:e?nvﬁellzg
resilience of Farmers supported - Total women 0 600 | participatory end of FFS mopnitorir? and
agroforestry systems cycle evaluations oring ana,
on households’ tax disaggregated by gender rip('):rtmg acthl_H_es.
allotments 3.1.4 Land brought under climate-resilient practices Project records (village Biannual PMU ;tt)ensr;nn%rs ;Vrlti::ri]ga:tz

Acres of land - Model Farms 0 113 250 | maps), mid-Term and in structureg FFSp

Acres of land - Cluster Farms 0 2111 4700 | EOP surveys activities.

Total Acres of land — Area 0 2224 4950 (A) MAFFF significantly
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Results Hierarchy Indicators i . Means of Verification __
Name [ Baseline | Mid-Term [ End Target Source Frequency Responsibility
Output 1.1.4 Persons trained in production practices and/or technologies Projects/training records Biannual PMU
2.3 Improved practices Men trained in crop - Number 0 205 450
for increased climate Women trained in crop - Number 0 200 450
re5|clj|ence of homestead Young people trained in crop - Number 0 300 540
gardens Total persons trained in crop - Number of people 0 405 900
Agricultural production facilities with increased water availability (rainwater tanks for 60 FFS | Project records (village Biannual PMU
model gardens) maps, procurement
Rainwater Tanks - Number | 0 | 27 | 60 | records), mid-Term and
1.1.8 Households provided with targeted support to improve their nutrition EOP surveys
Households - Number 0 | 936 | 2080
Output Number of processing facilities constructed or rehabilitated for cyclone proof weaving Project records (village Biannual PMU
2.4 Improved agro- sheds maps, procurement
forestry-based Facilities - Number 0 ‘ 27 ‘ 60 | records), mid-Term and
production and EOP surveys
processing centres Number of women benefiting from cyclone-proof weaving sheds Mid-Term and EOP Biannual PMU

(weaving sheds) for
handicrafts

Females - Number 0 | 405 | 900
Number of mats and gatu weaved.
Mats - Number

0 405 1500
Gatu - Number

0 243 900

surveys, FGDs

Assumptions (A) /
Risks (R)

increases travel
allowances beyond
current levels.

(R) MAFFF has further
reductions in
operational funding.
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Appendix II EB 2019/LOT/P.11

Economic and financial analysis

Approach, Assumptions and Data

1.

This appendix synthesizes results for the financial and economic assessment of the
overall project as well as of the seven specific interventions envisaged for
implementation under components 1.2 and 2.2. The project will be implemented in
122 communities throughout the country.

Project interventions focus delivering higher resilience of community infrastructure
and increased resilience of livelihoods based on climate-smart and nutrition-
sensitive agriculture production systems. The objective of this analysis is to
determine the economic and financial viability of these interventions and their
potential impacts for family labour and household incomes.

Models have been prepared to assess the economic and financial viability of the
proposed investments in infrastructure and livelihood activities which will generate
direct, quantifiable benefits. Data for these models was collected during the design
missions in Tonga, principally from local sources, including meetings and discussions
during visits to local communities. Other sources of data include the Asian
Development Bank, the World Bank and the International Monetary Fund as well as
commercial banks and other local institutions and agencies.

The analysis uses the domestic price numeraire as the basis for calculations.
Financial prices are those applying in mid 2016 when the analysis for original
financing was initially prepared. A standard conversion factor (SCF) for Tonga was
calculated using import and export data from World Bank and IMF sources for 2013
to 2015. The SCF was estimated to be 0.8 and therefore the shadow exchange rate
factor (SERF) is 1.25. To convert financial to economic prices, taxes and duties are
removed and the traded portion of the price is multiplied by the SERF. The weighted
average cost of capital for the project is based on the cost of funds from the IFAD
loan and grant, the Government of Tonga and participating communities. For
Government and the communities, the nominal cost of funds was taken as the
Reserve Bank of Tonga’s weighted average lending rate. For the economic analysis,
the cost of unskilled labour was adjusted by a shadow wage rate factor of 0.9; the
sensitivity analysis includes tests for alternative values. The opportunity cost of
capital (OCC) used for the project is 12%. The overall project and all but two of the
individual interventions are economically viable at an OCC of 12% and will therefore
be viable at any selected lower rate.

Interventions

A

5.

Benefits and Beneficiaries

Benefits. The major measurable benefits resulting from the Project include:

(i) increased agricultural and handicraft production resulting in improved household
incomes, (ii) avoided damage and losses due to cyclones, (iii) savings in labour from
increased on-farm mechanization, and (iv) time savings from improved access due
to the upgrading of roads and bridges.

Other benefits, which are not easily quantifiable, include: (i) improved community
organization, empowerment and quality of life in remote communities; and

(i) increased food security and improved nutrition. The development of more social
cohesion in communities through the learning experience of the participatory
consultation process and an improved enabling environment for attracting other
development partner support which the community development plans will generate
will also be an important benefit. The increase in community well-being and
improved livelihoods will make community environments more attractive places in
which to live. This outcome should reduce the pressure for outward migration and
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10.

11.

12.

13.

14.

attract expatriate community members to return from overseas and reside in their
villages, thereby contributing to more viable and balanced communities.

Beneficiaries. Component 1 will be implemented in 62 communities and
component 2 shall be implemented in 60 communities. Component 1 communities
target a total of 3,863 households with 21,998 people and component 2
communities include 2,576 households with 13,550 people, for a project total of
6,349 households with 35,538 household members.

Cyclone Proof Community Halls. The project will provide an estimated 16
community halls at an average cost of TOP 156,700 (US$71,227). Quantified
benefits are the value of lives saved during severe cyclones, small fees for the use
of the hall by community groups (to defray utilities costs) and 50% of the benefits
accruing to weaving sheds (see below) as a proxy for the use of the halls for
handicraft activities. Community halls have many other uses and also play an
important role in developing and sustaining community cohesion.

Wharf Upgrading. For many of Tonga’s communities the sea is both a source of
food and marketable produce and is the highway to local markets and social
services. Wharves are an important part of local economic infrastructure. When
properly designed and constructed, they can protect local boats from damage during
storm surges and moderate cyclones. The average cost of upgrading a wharf is
estimated at TOP65,000 (US$ 29,545). The quantified benefits of wharf upgrading
include the prevention of damage to boats and the incremental income from fishing
that will accrue to boats that would otherwise have been damaged and been out of
action for a typical three-week repair period. Damage to boats can also disrupt a
community’s communications with markets and other services, at a cost which has
not been quantified.

Tractors. Some communities may choose to invest in a tractor to help with on-farm
production. A tractor costs TOP 29,550 (US$13,432) plus TOP 8,000 (US$3,636) for
accessories and has an average life of 7 years. The benefit of having a tractor in the
community is the significant labour saving for households that hire the tractor for
ploughing and other on-farm tasks: an hour of the tractor’s time can save several
days of labour. This may make possible increased on-farm crop production, although
this potential has not been included with the quantified benefits.

Roads and Bridges. One option for community infrastructure upgrading will be the
improvement of short sections of road and small local bridges. This would serve to
improve access to farms, markets and other economic and social services. The
average cost is TOP 48,000 (US$21,818) and the quantifiable benefits are the time
savings arising from improved access for each household in the community.

Weaving Sheds. The purpose of weaving sheds is to provide women’s groups an
improved environment for weaving pandanus mats. Sheds are estimated to cost
TOP 40,000 (US$ 18,180) each and as many as 30 may be constructed under the
project. The sheds lead to more efficient production and better quality. It is
estimated that with the sheds there will be a 10% reduction in the time required to
produce mats with a corresponding increase in the number of mats produced. At the
same time there will be an improvement in quality, estimated at about 5%.

Home Gardens. Support for home gardens will include the provision of water tanks
and fencing as well as tools and seeds. The purpose is to provide income from the
sale of vegetables, but also to support improvements in households’ diets and the
health of members. The investment for each garden is TOP8,245 (US$3,830) and at
least is expected to be implemented in each of the communities in Component 2.
The benefit of the investment is the net value of vegetables produced. The value of
improved nutrition has not been quantified.

Model Farms, Cluster Famers and Farmer Field Schools. A major project
intervention under Component 2 will be the introduction and development of Farmer
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Field Schools nationwide. It is anticipated that a total of 1 200 farmers will be
trained, of whom 876 will adopt what they have learned into their farming practices.
Some of these will participate in model farms (one in each of the 60 communities)
or in cluster farms (i.e. several farms working together to coordinate production)
and others will adopt the practices learned in the FFS on their own farms. The
improvements in farm production and output induced by the FFS are estimated
using a single farm crop model for a standard allotment of 8 acres. In the without
project situation yams and manioc are cultivated on 4 acres with the remainder left
fallow. With the project, manioc and yams are planted on a total of 5 acres and 1
acre each of vanilla and sandalwoods are added. Both vanilla and sandalwood are
cash crops that provide good returns at existing prices. Vanilla begins cropping from
the fifth year after planting and crops for an average of 9 years. Sandalwood is in
high demand and can be milled in two parts after 16 and 20 years, and then
replanted. The benefits are increased production of manioc and yams and the new
production of vanilla and sandalwood. The investment per 8 acre allotment is TOP
9,628 (US$ 4,376).

Economic and Financial Analysis

A Results of the Analysis

15. The EIRR for the whole project was estimated based on the costs and benefits for
the seven interventions above together with the costs for components 1.1 and 1.2
and all project management costs. The EIRR for the project is 17.0 per cent and the
FIRR is 14.6 per cent. Switching values for costs and benefits are +17 per cent and
-14 per cent respectively in economic prices and +15 per cent and -13 per cent
respectively for financial prices.

16. Key results for the seven interventions assessed are given in the table. Two have
EIRRs below the assumed OCC of 12 per cent, although in the case of home gardens
it is only slightly so. Community halls suffer from relatively high cost and limits in
quantifying the full benefits. Non-quantifiable benefits also need to be taken into
consideration. On the financial side, the FIRR for community halls is only a little
below the WACC of 1.6 per cent. For home gardens, the FIRR is below the OCC, but
safely above the WACC.

Table 1
Results of the Economic and Financial Analysis (IRR & switching values)
Economic Financial
Item
IRR costs benefits IRR Costs benefits

Project 17.0% +17% -14% 14.6% +15% -13%

Community halls -0.4% -30% +43% 1.1% -28% +29%

Wharf upgrading 39.8% +90% -44% 44.2% +65% -54%

Tractors 44.4% +22% -18% 32.8% +13% -6%

Roads and bridges 16.7% +19% -16% 18.1% +35% -26%

Weaving sheds 41.4% +117% -54% 46.2% +153% -57%

Home gardens 11.1% -2% +2% 6.0% -9% +7%

FFS, Model & cluster farms 23.7% +19% -13% 19.8% +16% -12%

Notes: 1) Switching values for economic analysis at 12%,; for financial analysis at 10%

17.

18.

Financial Impacts for Beneficiary Households

All the interventions except community halls and roads and bridges will have a
direct impact on household incomes.

Wharf Upgrading. An upgraded wharf will prevent damage to boats and loss of
income while boats are being repaired. On average, three boats (two large and one



Appendix II EB 2019/LOT/P.11

19.

20.

21,

22,

small) are damaged per year and are out of action, during repairs, for three weeks.
This loss is estimated to average TOP8,750 (US$3,977) in income per year for
affected boats. Since there is no information on the number working on each boat,
this amount cannot be apportioned to households.

Tractors. The benefits accruing to tractors are the savings for households that
substitute tractor use for manual labour. The net savings after paying for the tractor
amount to TOP 288 (US$131) per household per year assuming that each household
has 2 acres ploughed per year. This does not include the benefit to the household if
the saved time is applied to other productive activities.

Weaving sheds. Labour is the largest input into the weaving of mats. Benefits
accrue from more efficient work in the improved space, with a 10% decrease in the
labour required per mat and a 10 per cent increase in the number of mats produced.
The overall result is incremental income per weaving group of TOP4,512 (US$2,050)
or TOP 1,128 (US$512) per weaver. The estimated total work days required for this
production is 505 per group, to give an incremental return to labour of TOP 8.94
(US$4.06) per day.

Home gardens. Half of home garden production is assumed to be sold and half
consumed by the household. Cash income from half the production less all cash
expenses comes to TOP 1,017 (US$462). In addition, the value of household labour
is TOP 1,680 (US$764). Considering all production, both consumed and sold, the
incremental return to labour is TOP24 (US$11.90) per labour day while the return to
family labour is TOP 80 (US$36.40) per day.

FFS, Model and Cluster Farms. The adoption of the FFS practices by farmers,
including improved production of field crops and the introduction of vanilla and
sandalwood as cash crops, generates significant benefits for households over time.
Vanilla only produces from the fifth year after planting and sandalwood is only
harvested 16 and 20 years after planting. Estimated income from this farm varies
from year to year as production varies. Incremental income averages TOP 6,160
(US$2,800) over the 20-year project life but is over TOP 26,000 (US$11,818) in the
years when sandalwood is harvested. Incremental returns to labour, once the crops
are established, vary between TOP 22 and TOP 63 (US$10 and US$28.60) per year.
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