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[bookmark: _Hlk195710906]Measuring the socio-economic value, impact, and benefits of climate services in the Pacific SIDS, including Samoa and Fiji

Key Messages
· Pacific SIDS are among the world’s most climate-vulnerable regions, facing intensifying hazards such as sea-level rise, stronger tropical cyclones, and extreme rainfall, which threaten livelihoods, infrastructure, and economic stability.
· Evidence from recent disasters shows the high cost of inaction, with cyclones such as Winston (Fiji) and Evan (Samoa) causing hundreds of millions of dollars in losses.
· Every dollar invested in climate services generates significant benefits, with Benefit-Cost Ratios of 19.28 in Samoa and 10.68 in Fiji, demonstrating strong value for money and large avoided losses.
· Annual national benefits are substantial, reaching USD 47.2 million in Fiji and USD 14.5 million in Samoa, driven largely by avoided agricultural losses and improved planning. Regional benefits are even larger, with USD 330.5 million estimated annually across Pacific SIDS in 2025, though these figures are conservative due to data limitations.
· Climate services should be integrated into long-term national strategies and budgets, with strengthened regional cooperation and investment in data systems to enhance resilience.


Executive summary
The Pacific Small Island Developing States (SIDS), including Fiji and Samoa, are among the most climate-vulnerable regions on Earth. Their small land area, geographic isolation, and high dependence on climate-sensitive sectors—such as agriculture, energy, and disaster risk reduction (DRR)—make them particularly exposed to the growing impacts of climate change.
This assessment, commissioned by the Secretariat of the Pacific Regional Environment Programme (SPREP), provides empirical evidence on the socio-economic benefits of investing in climate services, such as forecasting systems and early warning mechanisms. The results confirm that climate services are highly cost-effective investments that yield substantial returns in avoided damages and increased resilience.
Every dollar invested in climate services generates nineteen times its cost in socioeconomic benefits in Samoa (BCR of 19.28) and more than ten times its cost in Fiji (BCR of 10.68). These ratios are far above the 1.5 threshold, generally considered robust evidence of value for money in adaptation measures.













Vulnerability and the role of climate services
The Pacific SIDS face intensified climate impacts due to their insular nature, small land area, limited resources, and geographic isolation. Key hazards include:
· Sea-level rise, projected to reach 0.85–0.87 meters by the end of the century.
· Stronger and more frequent tropical cyclones (categories 4 and 5).
· Extreme rainfall and inland flooding.
· Coastal inundation and erosion impacting critical infrastructure and communities. 
These hazards threaten not only livelihoods and food security but also national economic stability. Key productive sectors—agriculture, tourism, and energy—face increasing risks from climate variability and extreme events.
To strengthen adaptation and decision-making, investment in climate services is essential. These services include alarm systems (detecting hazards underway), warning systems (anticipating imminent risks), and forecasting systems (providing longer-term projections for planning). Climate services generate benefits by supporting preparation and response strategies, thereby minimizing losses and fatalities.
The high costs of inaction: Evidence from recurrent disasters
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Recurrent disasters, especially tropical cyclones, impose high economic costs on Fiji and Samoa.
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TC Winston (2016) alone caused estimated losses of USD 898 million. Agricultural damage reached USD 243.4 million, with crop losses totaling USD 131 million. Energy infrastructure losses amounted to USD 14.8 million. More recently, TC Yasa (2020) caused USD 48.9 million in initial damage.
[image: ]SAMOA
TC Evan (2012) resulted in agricultural losses of USD 22.8 million (including USD 19.9 million in crop losses) and damage to power sector infrastructure totaling USD 14.2 million. The total impact of TC Evan was USD 168.4 million.

These catastrophic losses illustrate the high economic cost of failing to invest in systems that anticipate and mitigate such recurring impacts.
Assessment methodology
The evaluation followed an eight-step framework combining a Cost-Benefit Analysis (CBA) with the Benefit Transfer Method.
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Future costs and benefits were projected until 2050 using the SSP2 (Middle of the Road) scenario, factoring in projected GDP growth and sector-specific trends in the value added of agriculture and energy.
Benefits of climate services	
Climate services deliver substantial annual economic benefits across the agriculture, energy, and DRR sectors by enabling better planning and timely action.
Benefits for Fiji
The estimated total annual benefits of climate services in Fiji range from USD 34.18 million (lower bound) to USD 47.2 million (upper bound) in 2025.
	[bookmark: _Hlk215485915]Sector
	Total amount (in USD million)
	Amount per benefit (in USD million)

	Agriculture
	26.40
	Avoided crop losses (4.17)
Avoided damage to agricultural equipment (5.39)
Avoided agricultural input losses (0.52)
Reduced costs of cultivation (7.25)
Irrigation optimization (1.38)
Reduction of labour hours (6.36)
Avoided livestock death (0.36)
Avoided damage to livestock infrastructure and equipment (0.97)


	Energy
	2.49 – 12.48
	Prevention of power interruptions (0.12)
Improved hydropower energy production (1.11-11.1)
Avoided damage to power lines (1.26)

	Disaster risk reduction
	6.13 – 8.34
	Avoided damages of tropical cyclones and floods on manufacturing, tourism and the built environment (8.14)
Avoided mortality from early warning systems (0.2)


Benefits for Samoa
The estimated total annual benefits of climate services in Samoa range from USD 10.52 million (lower bound) to USD 14.54 million (upper bound) in 2025. These estimates are considered conservative due to data limitations.
	Sector
	Total amount (in USD million)
	Amount per benefit (in USD million)

	Agriculture
	6.17
	Avoided crop losses (0.21)
Avoided damage to agricultural equipment (0.33)
Avoided agricultural input losses (0.03)
Reduced costs of cultivation (2.52)
Irrigation optimization (0.58)
Reduction of labour hours (2.42)
Avoided livestock death (0.02)
Avoided damage to livestock infrastructure and equipment (0.06)


	Energy
	0.19 – 0.96
	Prevention of power interruptions (0.1)
Improved hydropower energy production (0.09-0.86)


	Disaster risk reduction
	2.34 – 7.4
	Avoided damages of tropical cyclones and floods on manufacturing, tourism and the built environment (7.1)
Avoided mortality from early warning systems (0.3)




Regional Benefits
Aggregated across the Pacific SIDS, the annual benefits are substantial. The estimated total annual benefits of climate services in the region range from USD 230.93 million (lower bound) to USD 330.54 million (upper bound) in 2025. These estimates are considered conservative due to data limitations.
	Sector
	Total amount (in USD million)
	Amount per benefit (in USD million)

	Agriculture
	188.38
	Avoided crop losses (22.65)
Avoided damage to agricultural equipment (29.33)
Avoided agricultural input losses (2.72)
Reduced costs of cultivation (41.49)
Irrigation optimization (15.41)
Reduction of labour hours (69.52)
Avoided livestock death (1.95)
Avoided damage to livestock infrastructure and equipment (5.1)


	Energy
	30.9 - 112.8
	Prevention of power interruptions (21.84)
Improved hydropower energy production (9.1 – 90.98)


	Disaster risk reduction
	11.65 - 29.36
	Avoided damages of tropical cyclones and floods on manufacturing, tourism and the built environment (28.36)
Avoided mortality from early warning systems (1.0)


[image: ]Economic justification: Cost-Benefit Analysis
The Cost-Benefit Analysis (CBA) confirms that climate services are a financially sound investment across the region. The present value of benefits significantly outweighs the present value of costs for the 2025–2050 horizon (using a 7% discount rate).


	Country
	PV Benefits
	PV Costs
	NPV
	BCR

	Fiji
	741.37
	69.39
	671.98
	10.68

	Samoa
	214.19
	11.11
	203.08
	19.28

	Pacific region
	5,335.95
	1,396.04
	3,939.90
	3.82


· [image: ]In Samoa, the present value of benefits is USD 214.2 million, compared to the present value of costs of USD 11.11 million, yielding a BCR of 19.3. This reflects the high proportional gains possible in smaller economies with relatively low operational costs.
· In Fiji, the present value of benefits is USD 741.4 million, against the present value of costs of USD 69.4 million, resulting in a BCR of 10.7.
· The Pacific region presents a present value of benefits of USD 5,336 million, against a present value of costs of USD 1,396 million, for a BCR of 3.82.
[image: ]The positive net present value and high Benefit-Cost Ratios demonstrate that climate services deliver strong long-term economic returns and generate net economic gains in all cases. Projected net benefits remain positive and widen over time, reflecting the growing value of these systems as climate risks intensify toward 2050.
Stakeholder validation
The validation process with 27 national stakeholders in Fiji and Samoa confirmed the high value of climate services and highlighted several institutional and technical barriers that, if addressed, could maximize these returns.
Governance, Coordination, and Financial Sustainability
[image: ]Stakeholders emphasized that governance, coordination, and funding are significant constraints.
· Cross-sectoral priority: Climate services should be treated as cross-sectoral national priorities to improve uptake.
· Inter-ministerial exchanges: Inter-ministerial coordination is often a lengthy process, frequently requiring formal Memorandums of Agreement for data exchange. 
· Funding: Limited budget allocation for training and modernization, combined with high staff turnover, limits the capacity of meteorological services. 
Data Gaps and Assessment
[image: ]The lack of robust, country-specific data remains a critical barrier to precise evaluations and evidence-based policy.
· Damage assessments: Post-disaster damage assessments are often restricted solely to tropical cyclones, neglecting other crucial hazards like drought and non-cyclone flooding. Expanding these assessments to include a wider range of hazards and sectors is necessary for continuous evaluation.
· Effectiveness data: There is limited empirical data on user uptake, behavioral change, and realized impact, forcing the assessment to rely on simplified assumptions regarding service effectiveness.
Communication and Accessibility
[image: ]Effectiveness hinges on the capacity to reach the end-user. Barriers include: 
· Connectivity and language: Rural communities often lack internet access and connectivity, making radio a preferred (but sometimes unavailable) method for receiving information. Warnings frequently use technical language and lack translations into vernacular languages (GEDSI).
· Trust and skepticism: Skepticism and a reliance on traditional knowledge exist due to concerns about the accuracy and communication of the services. Integrating traditional knowledge with scientific forecasts is supported as a means to increase credibility and community acceptance.
· Dissemination channels: Strengthening social media outlets and television packages, which are increasingly used by the public, is essential for effective risk communication.
Limitations
While this assessment provides a structured and evidence-based estimation of the socioeconomic benefits of strengthened climate services, several limitations should be acknowledged. These relate to data availability, methodological constraints, assumptions used in the modelling, and the inherent uncertainty associated with climate-sensitive systems:
· Limited country-specific data on damages were incomplete or unavailable.
· Due to the lack of empirical data on user uptake, behavioural change, and realised impact, the analysis uses simplified assumptions on service effectiveness. 
· Future climate conditions, including cyclone intensity, rainfall patterns, and ENSO-related variability, carry inherent uncertainty.
· Barriers related to communication channels, trust, accessibility, language, and digital connectivity may limit the reach and actual use of climate information, reducing realised benefits compared to estimated potential.
· Important gains are not monetised in this assessment, suggesting that overall benefits may be underestimated.
Assumptions
To conduct this study, it was necessary to make certain assumptions to overcome some of the barriers related to databases and to implement the economic evaluation methods applied. Concerning assumptions that must be acknowledged:
· Socioeconomic scenario coverage: The cost-benefit analysis uses growth rates from the SSP2, middle-of-the-road scenario as the central case. However, projections for all SSP pathways are reported, and the analysis could be replicated under alternative socioeconomic futures. 
· Discounting: The present analysis adopts a 7% discount rate, consistent with central estimates in assessments in developing-country contexts. Nonetheless, a sensitivity analysis was carried out with different discount rates.
· Simplified cost trajectories: Costs are projected forward using the SSP2 scenario, but without fully accounting for possible technology cost reductions, learning effects, or unanticipated investment. This part may benefit from discussions with SPREP and stakeholders.
· Static assumptions on climate-service effectiveness: The analysis assumes fixed levels of effectiveness over time, without accounting for potential improvements in forecast quality, institutional capacity, or user learning, which may change actual outcomes.
Uncertainties
Uncertainty is an inherent feature of the analysis of meteorological, hydrological, and climate services, affecting both physical processes and socioeconomic outcomes. 
Scientific and technical uncertainty arises mainly from data limitations and the use of benefit-transfer methods. Country-specific evidence on losses, avoided damages, and service effectiveness is scarce. As a result, estimates rely partly on evidence from other regions, adjusted for local conditions, and on incomplete technical datasets. These constraints mean that estimated benefits are likely to be conservative and may understate the true value of climate services in Pacific Small Island Developing States.
Economic uncertainty reflects assumptions about future socioeconomic conditions, including GDP growth, asset exposure, and avoided damages, as well as the choice of discount rate, which can significantly influence long-term valuations. Additional uncertainty stems from behavioural responses, as there is limited empirical evidence on how users act upon improved climate information. Avoided-damage estimates also inherit uncertainty from the underlying climate-impact studies used as inputs.
Data availability and quality vary across countries, with more comprehensive information available for Fiji than for Samoa and other Pacific Island contexts. Where local data were lacking, benefit-transfer approaches were applied, introducing approximation but reflecting common practice in climate-service valuation studies. Overall, the results should be interpreted as conservative estimates based on the best available evidence, with sensitivity analysis used to explore how outcomes change under alternative socioeconomic scenarios and discount rates.
Sensitivity analysis
The assessment is based on the SSP2 “middle-of-the-road” scenario and a 7% discount rate. Under this baseline, avoided-damage benefits increase over time as climate change intensifies losses, with projected annual average damages rising by 37% in Fiji and 16% in Samoa by 2050, while remaining relatively stable at the regional level. Other benefits, such as reduced cultivation costs and improved hydropower performance, are assumed to grow in line with socioeconomic development. Overall, the central results show high net present values and benefit–cost ratios across all geographies, indicating strong economic returns on investment in climate services.
The discount-rate sensitivity analysis confirms that results are broadly stable. Even considering different discount rates, climate services continue to deliver substantial net benefits in Fiji, Samoa, and the Pacific SIDS under all rates tested. 
Sensitivity across socioeconomic scenarios (SSP1–SSP5) reveals only modest variation. This reflects the fact that most benefits are driven by avoided damages linked primarily to climate change rather than to differences in socioeconomic pathways, which diverge only gradually over the 2025 to 2050 period. Benefits not related to avoided damages and projected costs also show limited variation across scenarios. Across all SSPs, benefits consistently and substantially outweigh costs, confirming that the investment case for climate services remains robust under a wide range of future socioeconomic conditions.
Conclusions 
Climate services are a strategic, cost-effective investment that deliver measurable economic and social benefits for Pacific SIDS, even with limited availability of quantitative data about the potential benefits. They enhance resilience, safeguard livelihoods, and strengthen national preparedness against escalating climate threats.
For Fiji, Samoa, and their regional neighbors, these services represent not only a technical necessity but also a foundation for sustainable development and climate security.
Policymakers are urged to:
1. Integrate climate services into long-term national budgets and adaptation strategies.
2. Strengthen regional cooperation (e.g., under SPREP) to maximize cost efficiency and knowledge exchange.
3. Invest in data systems, communication, and inclusivity to ensure that no community is left behind.
Every dollar invested today in climate services is a step toward a safer, more resilient Pacific tomorrow.
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Net present value (NPV):

The sum of a stream of future
values that have been discounted
to bring them to a present value.

NPV = PV benefits - PV costs
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Cost-Benefit ratio (CBR):

The total present value of benefits
divided by total present value of
costs. This ratio illustrates the total
benefit per monetary unit invested
in the project or measure
(specifically, the climate service).

(CBR= PV benefits / PV costs
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Benefit-Cost Ratio (BCR)
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SPREP

Secretariat of the Pacific Regional
Environment Programme





