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1.1. This document presents the ex-ante economic evaluation of the program “Improving efficiency, quality, and access in Belize’s health system” (BL-L1048).
1.2. The document is organised into four sections. The first section, Introduction, provides a succinct overview of the project, along with background information concerning the demographic, epidemiological, macroeconomic, and health systems context of Belize. The second section, Methods, describes the methodological approach for the economic evaluation. Next, in section three, Results, the results of the economic evaluation are presented, including a deterministic sensitivity analysis. Finally, in section four, Fiscal Impact, an analytical evaluation of the potential fiscal impact of the program is provided.
[bookmark: _Toc163300818][bookmark: _Toc422751911][bookmark: _Ref285380113]Project background and objectives
1.3. The Project is titled “Improving efficiency, quality, and access in Belize’s health system”. The borrower is the Government of Belize, the executing agency is the Ministry of Health and Wellness (MOHW), and the total project budget amounts to US$17,360,000.00. The financial plan is structured as follows:
· IDB: US$7,000,000.00
· Grant Facility (GRF)[footnoteRef:2]: Up to US$3,360,000.00 [2:  	This IDB non-reimbursable facility supports Latin American Caribbean’s (LAC’s) efforts to address migration-related challenges.] 

· Korean EDCF[footnoteRef:3]: Up to US$7,000,000.00 [3:  	This is Korea’s Economic Development Cooperation Fund (EDCF), established in 1987.] 

1.4. The justification for the project is based on Belize’s socioeconomic situation (low per capita GDP and a high poverty rate), the country’s demographic context (a significant proportion of the population are migrants with limited access to healthcare), a shifting disease burden (from infectious diseases to non-communicable diseases), a fragmented healthcare system operating below the efficiency frontier (insufficient quality of care, low health staff productivity, inadequate staffing and staff retention, and gaps in the digitalisation of healthcare), an inadequate distribution of hospital beds affecting neonatal care and preparedness for climate risks-associated negative externalities, and a need to improve mental health services (lack of nationwide service provision).
1.5. The project strategy is grounded in Belize’s Health Sector Strategic Plan (2014-2024).[footnoteRef:4] In short, this plan emphasizes an inclusive approach, aiming for an integrated health services delivery network based on primary care to enhance population health impact, health systems efficiency and cost-effectiveness, capacity strengthening for human resources, healthcare delivery quality improvements, health infrastructure development, and sustainability. Acknowledging shared responsibility with partners, including community groups, NGOs, and civil society, the plan addresses national and regional challenges, particularly climate change. With a focus on Chronic Non-Communicable Diseases, violence, injuries, and mental health, the plan also aligns with WHO principles and a Systems Thinking Approach, emphasizing people-centred, equitable health systems. [4:  	MOHW (2014). Improving Quality Health Services. A safer & healthier Belize by 2024.] 

1.6. The project’s general development objective is to improve the health of the population. This ought to be achieved through improvements in health systems efficiency, quality, and access. The objective is sub-divided into three sets, each encompassing specific sub‑components with separate financial budget allocation (Table 1):
Table 1 - Objectives & Sub-components of the program
	
	Objectives & Sub-components (budget allocation)

	1.
	Optimize and improve the quality of healthcare delivery. (OC US$3,339.800; GRF-US$530,000; KIF-US$4,065,200)

	1.1.
	Quality and Efficiency Improvement Strategy (QEIS) and
Human Resource (HR) capabilities. 
· Expansion of the QEIS (hospitals, polyclinics, and HCs)
· Developing/updating/implementing guidelines and protocols
· Mapping/optimising clinical/managerial processes
· Health workforce/managers skill development (QEIS/admin)
· Scholarships to train additional doctors and nurses
· Preparing national HR training plan and strategies to improve recruitment/retention
· Preparing/implementing virtual education courses
· Developing/deploying performance monitoring and evaluation

	1.2.
	System’s governance
· Updating the National Health Strategy Plan
· Developing a centralized hospital costing system
· Improving supply chain of medicines and supplies (procurement)
· Strengthening MOHW’s epidemiology and NCD unit/department

	1.3
	Advance the digital transformation of the health system.
· Support interventions aimed at strengthening digital health
· Adding features to the Belize Health Information System
· Improving data analytics capabilities
· Preparing national digital health strategy and formulating key policies
· Building capacity in health informatics
· Supporting the renovation of hardware and data servers

	

	2.
	Expand accessibility and resilience of key health services. (OC-US$2,154,750; GRF US$2,680,000; KIF-US$2,934,800)
· Financing interventions aimed at improving access to outpatient, inpatient, and long-term care
· Strengthening the CHW platform in rural communities
· Piloting a comprehensive mobile clinic unit to serve rural communities
· Piloting a telehealth program for patients with mental health conditions
· Expanding, retrofitting, and equipping A&E and obstetric/neonatal wards in three hospitals
· Expanding, retrofitting, and equipping the Palm Center for long-term care
· Adapting health facilities to climate change and public health emergencies
· Training biomedical engineers and maintenance officers
· Preparing an infrastructure master plan and a healthcare network analysis
· Acquiring ambulances and other vehicles for patients’ transportation
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1.7. Since the start of the 21st Century, the population of Belize has rapidly grown from 240,000 individuals (2000) to 400,000 individuals (2021) (a 67% increase). While the proportion of young individuals has dipped during this period (from 14% to 9% in “Under-5s”; from 26% to 19% in “Ages 5-14”; from 21% to 20% in “Ages 15-24”), there has been a considerable increase in the working population (from 36% to 47% in “Ages 25-64”) that is often considered as most economically active. The proportion of elderly has only increased slightly (from 4% to 5% in “Ages 65+) (Figure 1).[footnoteRef:5] [5:  	Our World in Data (2024). OurWorldInData.org/population-growth. Based on United Nations, World Population Prospects (2022). ] 
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Figure 1 – Population count development by age group between 2000 and 2021
1.8. The population growth rate of Belize has continuously decreased since the start of the 21st Century, from 3.1% in 2000 to 1.3% in 2021. UN medium-fertility scenario projections indicate a further continuous decrease reaching 0.5% in 2053 and negative growth by 2080 (Figure 2).[footnoteRef:6] [6:  	Our World in Data (2024). OurWorldInData.org/population-growth. Based on United Nations, World Population Prospects (2022).] 
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	Figure 2 – Projection of Belize’s population growth rate up until 2100
1.9. A positive population growth rate will see the population count of Belize further increase up until 2080. However, a slowing of the population growth rate, plus a sizeable working-age population moving into retirement age, will result in a demographic transition. While the working age population group will decrease from 2058 onwards, the elderly population group will continuously increase and, by 2100, make up one third of the entire population of Belize (Figure 3).[footnoteRef:7] [7:  	Our World in Data (2024). OurWorldInData.org/age-structure. Based on United Nations, World Population Prospects (2022).] 

1.10. This demographic transition can best be seen through a change in the population structure. As the population is aging, transitioning to a narrow base, a considerable size of the population share will be taken by the elderly (Figure 4).[footnoteRef:8] Implicitly, such population structure will necessitate adjustments to the healthcare systems. Demand for healthcare service provisions is expected to increase.[footnoteRef:9] An elderly patient population is also characterised by more complex healthcare needs, including multi-morbidity and long-term conditions. Early planning is essential to adapt the healthcare system for the future of Belize, encompassing innovation and improved efficiency to ensure are maximisation of scarce healthcare resources.[footnoteRef:10] [8:  	PopulationPyramid.net. Belize. Via https://www.populationpyramid.net/belize/2021/.]  [9:  	Schoffer, Olaf, et al. "Modelling the effect of demographic change and healthcare infrastructure on the patient structure in German hospitals–a longitudinal national study based on official hospital statistics." BMC Health Services Research 23.1 (2023): 1081.]  [10:  	NHS (2024). Evolving to meet a changing world. Via https://www.england.nhs.uk/future-of-human-resources-and-organisational-development/the-future-of-nhs-human-resources-and-organisational-development-report/evolving-to-meet-a-changing-world/.] 
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Figure 3 – Population projections of the Young, Working-age and Elderly
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Figure 4 – Population pyramid transition between 2021 and 2100
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1.11. The life expectancy at birth in Belize has improved considerably since the 1950s, increasing from 50.4 years in 1950 to 73.9 years in 2019. Since then, life expectancy has slightly decreased to 70.5 years (2021), which is likely linked to COVID-19 (Figure 5).[footnoteRef:11]  [11:  	Our World in Data (2024). OurWorldInData.org/life-expectancy. Based on UN WPP (2022).] 
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Figure 5 – Life expectancy at birth between 1950 and 2021
1.12. A comparison of causes of death (2019) in Belize shows that deaths from non‑communicable diseases (517.3 deaths per 100,000 individuals) considerably outweighed deaths from infectious diseases, maternal, neonatal, and nutritional diseases (95.5 deaths per 100,000 individuals) (Figure 6).[footnoteRef:12] [12:  	Our World in Data (2024). OurWorldInData.org/causes-of-death. Based on IHME, Global Burden of Disease (2019).] 
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Figure 6 – Death rate and cause of death

1.13. The child mortality rate in Belize, which indicates the share of new-borns that die before the age of five, has considerably decreased over the last two decades, from 3.8% in 1990 to 1.1% in 2021 (Figure 7). This is lower compared to the Latin American and Caribbean region average of 1.6%, and lower than in the neighbouring countries of Mexico (1.6%) and Guatemala (2.3%).[footnoteRef:13] [13:  	Our World in Data (2024). OurWorldInData.org/child-mortality. Based on UN IGME (2023).] 
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Figure 7 – Child mortality rate
1.14. Annual number of deaths in 2019 in Belize, by risk factor, indicate that most deaths were related to high blood pressure and blood sugar, and obesity. Risks such as smoking, alcohol use, and unsafe sex were also associated with higher death counts (Figure 8).[footnoteRef:14]  [14:  	Our World in Data (2024). OurWorldInData.org/causes-of-death. Based on IHME, Global Burden of Disease (2019).] 
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Figure 8 – Deaths by risk factor

1.15. Cause-specific annual numbers of deaths in children under five years of age in Belize show that most deaths were caused by neonatal pre-term birth, congenital birth defects, neonatal trauma, respiratory infections, and neonatal sepsis and infections (Figure 9).[footnoteRef:15] [15:  	Our World in Data (2024). OurWorldInData.org/causes-of-deaths. Based on IHME, Global Burden of Disease (2019).] 
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Figure 9 - Causes of death in children under five
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1.16. The age-standardised disease burden of Belize in 2019, defined by Disability-Adjusted Life Years (DALYs)[footnoteRef:16] from all causes per 100,000 individuals, was at 30,126 DALYs. This is an improvement from previous levels of disease burden (in 1990: 40,794 DALYs; in 2000: 34,469 DALYs; in 2010: 32,846 DALYs), yet still slightly above the Latin American and Caribbean average of 28,144 DALYs. Importantly, these DALY estimates are significantly larger when looking at older age groups in Belize (in 2019: 46,591 DALYs in the age group 50-69 years, and 94,149 DALYs in the age group 70+ years).[footnoteRef:17] [16:  	A DALY is a comprehensive health metric used in public health to quantify the overall burden of disease from mortality and morbidity. It combines the years of life lost (YLL) due to premature mortality with the years lived with disability (YLD) for people living with the health condition or its consequences. Specifically, DALYs are calculated by summing the YLLs (based on the difference between an individual's age at death and a standard life expectancy) and the YLDs (calculated by multiplying the duration of the disease by a weight factor that reflects the severity of the disease on a scale from 0 to 1, where 0 is perfect health and 1 is equivalent to death). Essentially, one DALY can be thought of as one lost year of "healthy" life, providing a means to compare the overall health and life expectancy impacts of different diseases and injuries across populations. See: Murray CJL, Lopez AD, editors. The Global Burden of Disease: A Comprehensive Assessment of Mortality and Disability from Diseases, Injuries, and Risk Factors in 1990 and Projected to 2020. Cambridge, MA: Harvard University Press; 1996.]  [17:  	Our World in Data (2024). OurWorldInData.org/burden-of-disease. Based on IHME, Global Burden of Disease (2019).] 

1.17. A focus on age groups and the relative change in the burden of disease (DALYs per 100,000 individuals) in Belize, between 1990 and 2019, shows that while the age-standardised disease burden has decreased by almost 10%, and even more so for the age group of Under-5s (61%), there has been a slight increase in disease burden in the age group 50-69 years (5%), and a considerable increase in disease burden in the age group 15-49 years (26%) (Figure 10a).[footnoteRef:18] This has largely been caused by an epidemiological transition towards non-communicable, often long-term, conditions, and associated reductions in the quality of life (living with disability) and premature death.[footnoteRef:19] [footnoteRef:20] This transition is also evident by comparing the 2000 and 2019 GBD charts (Figure 10b).  [18:  	Our World in Data (2024). OurWorldInData.org/burden-of-disease. Based on IHME, Global Burden of Disease (2019).]  [19:  	Bowry, Ashna DK, et al. "The burden of cardiovascular disease in low-and middle-income countries: epidemiology and management." Canadian Journal of Cardiology 31.9 (2015): 1151-1159.]  [20:  	Malekzadeh, Arianne, et al. "Strengthening research capacity in LMICs to address the global NCD burden." Global Health Action 13.1 (2020): 1846904.] 
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Figure 10a – Relative change in burden of disease, by age group, between 1990 and 2019
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Figure 10b – Belize Burden of disease, 2000 and 2019. Red: communicable, maternal, neonatal and nutritional disease; blue: Non-communicable diseases; Green: Injuries. The size of the box is proportionate to the burden displayed. https://vizhub.healthdata.org/gbd-compare/ 

1.18. The negative health impacts of non-communicable diseases can be seen by the percentage share in Belize’s total disease burden (DALYs). In 1990, non-communicable diseases were responsible for 47% of the total disease burden, however, this value has now increased to 63% (Figure 11).[footnoteRef:21] [21:  	Our World in Data (2024). OurWorldInData.org/burden-of-disease. Based on IHME, Global Burden of Disease (2019).] 
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Figure 11 – Total disease burden by cause between 1990 and 2019
1.19. Examining the distribution of total disease burden (DALYs) in Belize based on the causes offers additional perspective on the impact of non-communicable diseases. In 2019, 10% of all DALYs were caused by cardiovascular diseases, followed by diabetes and kidney diseases (9%), cancer (8%), other non-communicable diseases (7%), and mental disorders (6%). In terms of total DALYs per main non-communicable diseases, Table 2 provides an overview.[footnoteRef:22] [22:  	Our World in Data (2024). OurWorldInData.org/burden-of-disease. Based on IHME, Global Burden of Disease (2019).] 

Table 2 – Disease burden (DALYs) from non-communicable diseases in 2019 
	Non-communicable disease
	DALYs in 2019

	Cardiovascular diseases
	11,134

	Diabetes and kidney diseases
	9,807

	Cancer
	8,654

	Other non-communicable diseases
	7,457

	Mental disorders
	6,895

	Musculoskeletal disorders
	5,585

	Neurological disorders
	4,596

	Digestive diseases
	4,274

	Respiratory diseases
	3,128

	Skin diseases
	2,178

	Liver disease
	2,149

	Substance use disorders
	1,487

	Total
	67,344


1.20. While NCDs are the main cause contributor to the disease burden of Belize (Figure 11), the age-standardised rate of DALYs per 100,000 individuals from non-communicable diseases has remained relative stable over the last two decades (2000 to 2019), at around 20,000 DALYs per 100,000 individuals (Figure 12).[footnoteRef:23] [23:  	Our World in Data (2024). OurWorldInData.org/burden-of-disease. Based on IHME, Global Burden of Disease (2019).] 
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Figure 12 - Disease burden in DALYs from non-communicable diseases between 2010 and 2019

1.21. The disease burden associated with cardiovascular diseases, defined by the Global Burden of Disease Study cause category B.2, across all ages and sexes, decreased in Belize between the year 2000 (3,252 DALYs per 100,000 individuals) and 2012 (2,380 DALYs per 100,000 individuals). However, since then, an increasing trend has been noted with estimates of 2,715 DALYs per 100,000 individuals in 2019. Table 3 provides an age and sex group-specific overview of the disease burden by death and DALYs per 100,000 individuals[footnoteRef:24]. The death rate is highest in males over the age of 70 years. Equally, this age group is incurring most DALYs per 100,000 individuals. [24:  	IHME (2024). Interactive VIZ Hub. B.2 cardiovascular diseases. Global Burden of Disease (2019).] 

Table 3 - Disease burden (deaths & DALYs) cardiovascular diseases per 100,000 individuals in 2019
	Age groups
	Deaths (95% confidence intervals)
	DALYs (95% confidence intervals)

	
	Male
	Female
	Male
	Female

	<5
	2..34 
[1.7-3.12]
	2.03
[1.48-2.69]
	218.48
[162.86-286.04]
	189.09
[140.6-250.12]

	5-14
	 0.84
[0.69-1.01]
	0.74
[0.6-0.87]
	121.02
[95.23-153.7]
	111.02
[87.03-139.76]

	15-49
	29.07 
[24.38-34.21]
	 16.13
[13.59-19.19]
	1,566.37
[1,338.57-1,818.19]
	972.39
[834.79-1,123.23]

	50-69
	381.64
[326.5-447.39]
	226.27
[197.22-259.17]
	11,758.66
[10,125.64-13,668.04]
	7,169.06
[6,304.89-8,166.85]

	70+
	2,050.15 
[1766.81-2,318.76]
	1,959.73
[1,658.95-2,194.17]
	27,970.04
[24,428.42-31,531.67]
	23,952.44
[20,931.92-26,580.3]


1.22. The prevalence of diabetes (Type 1 or 2) in Belize was 14.5% in 2021. After Mexico (16.9%), Belize is the country with the highest diabetes prevalence in Central America.[footnoteRef:25] The disease burden associated with diabetes, defined by the Global Burden of Disease Study cause category B.8.1, across all ages and sexes, has considerably increased in Belize during the last three decades. While there were 724 DALYs per 100,000 individuals in 1990, 2019 recorded 1,422 DALYs. Table 4 shows the age and sex group-specific numbers of deaths caused by diabetes (Global Burden of Disease Study cause category B.8.1) and the incurred DALYs, for the year 2019.[footnoteRef:26] The death rate is highest in females over the age of 70 years. Equally, this age group is incurring most DALYs per 100,000 individuals. [25:  	Our World in Data (2024). OurWorldInData.org/burden-of-disease. Based on International Diabetes Federation (via World Bank).]  [26:  	IHME (2024). Interactive VIZ Hub. B.8.1 Diabetes mellitus. Global Burden of Disease (2019).] 

Table 4 – Disease burden (deaths & DALYs) diabetes per 100,000 individuals in 2019
	Age groups
	Deaths
	DALYs

	
	Male
	Female
	Male
	Female

	<5
	0.48 
[0.3-0.73]
	0.34 
[0.19-0.58]
	41.99 
[26.37-64.04]
	30.07 
[16.83-50.86]

	5-14
	0.19 
[0.13-0.26]
	0.23 
[0.15-0.33]
	18.68 
[13.39-24.49]
	22.29 
[14.63-30.45]

	15-49
	9.1 
[7.58-11.0]
	7.1 
[5.82-8.57]
	687.25 
[565.3-827.54]
	677.96 
[546.85-826.54]

	50-69
	132.8 
[110.64-158.15]
	135.92 
[114.78-159.02]
	5,593.77 
[4,674.86-6,616.23]
	6,211.49 
[5,219.57-7,359.18]

	70+
	439.41 
[367.5-519.75]
	614.65 
[522.18-706.51]
	8,778.0 
[7,317.84-10,260.86]
	11,510.47 
[9,919.22-13,269.56]


1.23. The health burden of mental disorders, defined by the Global Burden of Disease Study cause category B.6, across all ages and sexes, has slightly increased in Belize during the last three decades. While there were 1,410 DALYs per 100,000 individuals in 1990, 2019 recorded 1,681 DALYs. Table 5 shows the age and sex group-specific numbers of deaths and incurred DALYs caused by mental disorders, for the year 2019.[footnoteRef:27] While mortality plays only a small role, most of the disease burden is incurred through disability. This is reflected by the DALY estimates, which are highest in the female working-age population (2,417 DALYs per 100,000 individuals). [27:  	IHME (2024). Interactive VIZ Hub. B.6 Mental disorders. Global Burden of Disease (2019).] 

Table 5 – Disease burden (deaths & DALYs) mental disorders per 100,000 individuals in 2019
	Age groups
	Deaths
	DALYs

	
	Male
	Female
	Male
	Female

	<5
	0
[0-0]
	0
[0-0]
	135.07
[88.02-194.83]
	68.54
[41.65-103.59]

	5-14
	0.000015
[0.0000087-0.000035]
	0.000042
[0.0000093-0.00014]
	894.03
[618.85-1,265.72]
	844.75
[568.18-1,212.03]

	15-49
	 0.00046
[0.00016-0.0012]
	 0.00098
[0.00062-0.0015]
	1,867.16
[1.324.51-2,484.32]
	2,417.0
[1,736.73-3,219.82]

	50-69
	0
[0-0]
	0
[0-0]
	1,935.75
[1,410.36-2,554.26]
	2,397.55
[1,732.67-3,211.9]

	70+
	0
[0-0]
	0
[0-0]
	1,457.98
[1,054.54-1,943.65]
	1,828.0
[1,307.87-2,455.88]
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1.24. Belize is an upper middle-income country. In 2021, the country’s gross domestic product (GDP) was $2.5 billion with a per capita GDP of $5,792 (current prices).[footnoteRef:28] [28:  	International Monetary Fund, World Economic Outlook Database, October 2023.] 

1.25. In terms of the country’s economic performance during the last ten years, Belize experienced a decreasing year-on-year percentage growth change of constant price GDP between 2014 and 2016 (from 4.1% to 0.12%), and even negative growth in 2017 (-1.7%), before regaining stronger growth in 2019 (4.5%) (Table 6). However, COVID-19 had a significant impact on GDP growth with a negative percentage change of 13.4% in 2020. Inflation increased to 4.9% in 2021 and was projected to reach 6.7% in 2022. However, projections by the International Monetary Fund’s World Economic Outlook indicate relatively low inflation between 2024 and 2028.
Table 6 – Economic performance and outlook
	Year
	GDP,
Constant,
Billions BZ$[footnoteRef:29] [29:  	Belize Dollar ] 

	GDP,
Constant,
% change
	GDP pC,
Constant,
BZ$
	GDP pC,
Constant,
PPP 2017 I$
	Inflation[footnoteRef:30] [30:  	Inflation, end of period consumer prices. Annual percentages of end of period consumer prices are year-on-year changes.] 


	2014
	4.276
	4.088
	11,914
	9,108
	-0.173

	2015
	4.420
	3.371
	12,001
	9,174
	-0.585

	2016
	4.425
	0.120
	11,708
	8,951
	1.148

	2017
	4.350
	-1.712
	11,213
	8,573
	1.033

	2018
	4.398
	1.123
	11,110
	8,493
	-0.108

	2019
	4.596
	4.492
	11,251
	8,601
	0.164

	2020
	3.980
	-13.392
	9,444
	7,220
	0.381

	2021
	4.586
	15.208
	10,660
	8,149
	4.906

	Projections

	2022
	5.169
	12.726
	11,702
	8,946
	6.737

	2023
	5.377
	4.007
	11,931
	9,121
	2.036

	2024
	5.538
	2.998
	12,045
	9,209
	1.207

	2025
	5.679
	2.544
	12,108
	9,257
	1.207

	2026
	5.823
	2.544
	12,171
	9,305
	1.207

	2027
	5.971
	2.544
	12,234
	9,353
	1.207

	2028
	6.123
	2.544
	12,297
	9,401
	1.207
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1.26. Healthcare policymakers across the globe face questions about how best to allocate limited healthcare resources. This involves addressing queries such as the frequency of inviting participants to a specific disease screening program or the feasibility of establishing or redeveloping a healthcare clinic to serve a particular demographic. Decision-makers are often confronted with choices between alternative and sometimes conflicting policies, all with the shared objective of enhancing public health. To equip policymakers with reliable evidence that aid decision-making, it is imperative to conduct a comprehensive analysis of both the costs and outcomes associated with different policies. These types of analysis are defined as economic evaluations. Within the framework of economic evaluations, different economic evaluation methods exist. While all these methods measure the costs of distinct policies in monetary units, their main distinction lies in the way outcomes are measured.[footnoteRef:31] [31:  	Drummond, Michael F., et al. Methods for the economic evaluation of health care programmes. Oxford university press, 2015.] 

1.27. Two commonly employed economic evaluation methods in the field of healthcare are the cost-effectiveness analysis (CEA) and the cost-utility analysis (CUA). In a cost-effectiveness analysis, the policy's outcome is measured in natural units, such as the number of deaths averted. Conversely, in a cost-utility analysis, the outcome is quantified in a generic unit, such as quality-adjusted life years (QALYs) or disability-adjusted life years (DALYs)[footnoteRef:32]. Both methods are used when policy makers face budget constraints, where the aim is to maximise health outcomes, and where a choice among a set of potential policy options needs to be made. [32:  	Drummond, Michael F., et al. Methods for the economic evaluation of health care programmes. Oxford university press, 2015.] 

1.28. A third method, the cost-benefit analysis (CBA), is less often used in the field of healthcare but has a long history in the field of environmental policymaking.[footnoteRef:33] The main characteristic of the cost-benefit analysis is that the outcomes of the policy are measured in monetary units. This allows for a direct comparison of the monetary value of the costs of the policy, and the monetary value of the policy’s distinct benefits.[footnoteRef:34] [footnoteRef:35] For the economic evaluation of the program BL-L1048, a cost-benefit analysis is employed. This is because of the nature of the potential benefits that are associated with the program, which are health-related (e.g., reduction in disability-adjusted life years) and non-health-related (e.g., economic savings from a reduction in the economic exposure of climate risks).  [33:  	Warner, Andrew M. Cost-benefit analysis in World Bank projects. No. 62470. The World Bank, 2010.]  [34:  	Rascati, Karen. Essentials of pharmacoeconomics. Lippincott Williams & Wilkins, 2013.]  [35:  	Cruz-Aguayo, Yyannu, and Sebastian Martinez. "Setting Targets for Results Based Financing Programs: A Simple Cost Benefit Framework." (2016).] 

[bookmark: _Toc163300825]Objective of the economic evaluation
1.29. The primary objective of this economic evaluation is to systematically assess the financial implications and societal benefits associated with the implementation of the program (and its multiple components). The evaluation aims to quantify and compare the costs incurred in implementing and sustaining the program against the anticipated benefits, both in terms of improved healthcare outcomes and the program’s contribution to climate change resilience and operational green savings.
1.30. However, it is important to emphasize that this economic evaluation is conducted prior to the implementation of the program (ex-ante), assessing various components that are markedly distinct and lack concrete publicly available evidence regarding their potential impact on population health (particularly, in terms of reduction in mortality rates or in terms of number of DALYs averted). Given these circumstances, it could be deemed reasonable to adopt a model based on presumed reductions, such as in disease burden, attributable to the program. This approach has the purpose of providing an understanding on the potential cost-benefit thresholds where the program might cease to be economically viable. Though not identical, this approach is implicitly related to the cost-benefit framework proposed by Cruz Aguayo & Martínez (2016),[footnoteRef:36] from the IDB, as it relates to the same question: what benchmarks must a program meet, such as its targets, for it to be cost-beneficial? [36:  	Cruz-Aguayo, Yyannu, and Sebastian Martinez. "Setting Targets for Results Based Financing Programs: A Simple Cost Benefit Framework." (2016).] 

[bookmark: _Toc163300826]Time horizon
1.31. The economic evaluation will estimate the costs and benefits of the program and its implementation over an 11-year time horizon, from 2024 to 2035. This extended timeframe has been chosen to capture the cumulative and sustained impacts of the program on both health outcomes and climate change resilience. Through this comprehensive analysis, stakeholders can make informed decisions that consider the program’s lasting impact and contribute to sustainable healthcare practices and climate resilience over the coming years.
[bookmark: _Toc163300827]Macroeconomic data
1.32. In this economic evaluation, the macroeconomic data is primarily used for the monetisation of the health outcomes associated with the program. However, the macroeconomic data is also used for estimating the operational costs of hospitals up to 2035.
1.33. The macroeconomic data utilised in this economic evaluation has been sourced from the International Monetary Fund World Economic Outlook database, October 2023 Edition[footnoteRef:37]. The data includes macroeconomic indicators on gross domestic product (GDP) per capita and inflation (end of period consumer prices) in Belize with projections from 2022 onwards and up to 2028 [refer to the Excel sheet titled “B. Macroeconomics”]. This data is also used in the fiscal impact analysis included in this document.  [37:  	International Monetary Fund. (2023). World Economic Outlook Database, October 2023.] 

1.34. Macroeconomic data projections beyond 2028 and up to 2035 were based on own estimations [refer to the Excel sheet titled “C. DALY monetisation” – Table 3]. For this, constant GDP per capita values in Belize-Dollar (BZ$) were estimated for the year 2024 to 2028 using current GDP per capita (BZ$) values and the inflation rate (end of period consumer prices). For example, current GDP per capita and the inflation rate in 2025 were defined as BZ$14,914 and 1.207%. Constant GDP per capita for 2025 was estimated as:  For the year 2026, constant GDP per capita was estimated as: , etc. Subsequently, annual percentage changes of the estimated constant GDP per capita values were calculated, followed by computing the mean of these annual percentage changes (x̄ = 0.52%). Projected constant GDP per capita values for the year 2029 to 2035 were then annually adjusted by the mean percentage change.
[bookmark: _Toc163300828]Health benefits
1.35. The project will implement a range of activities to improve the efficiency and quality of the health system in Belize. While evidence is scarce and context is a critical factor, studies to date suggest that the initiatives the project will fund have the potential to deliver good improvements in healthcare efficiency and quality.
1.36. For example, according to one systematic review, multicomponent quality improvement (QI) interventions (including staff training, adopting better protocols, improving information systems, and reviewing processes) can be effective in reducing hospital readmissions compared with the status quo hospital (e.g., an average of 12.1% in the heart failure population and 6.3% in the general population).[footnoteRef:38] Another systematic literature review found that QI strategies are also associated with improved hypertension control and goal attainment. Specifically, the study found median increases in the percentage of individuals achieving target goals for systolic blood pressure and diastolic blood pressure of 16.2% (IQR: 10.3 to 32.2) and 6.0% (IQR: 1.5 to 17.5), respectively.[footnoteRef:39] QI interventions in maternal and child health can also have a significant positive impact on reducing maternal and neonatal complications. The Salud Mesoamerica Initiative (SMI), which implemented the QI strategy in Belize (Corozal, Orange Walk, and Cayo districts), increased the percentage of neonatal complications (prematurity, low birth weight, asphyxia, and sepsis) treated according to standards over the past two years from 29.3% in 2017 to 56.2% in 2022.[footnoteRef:40] [38:  	Nuckols TK, Keeler E, Morton S, et al. Economic Evaluation of Quality Improvement Interventions Designed to Prevent Hospital Readmission: A Systematic Review and Meta-analysis. JAMA Intern Med. 2017;177(7):975–985. doi:10.1001/jamainternmed.2017.1136]  [39:  	Walsh, J., McDonald, K., Shojania, K., Sundaram, V., Nayak, S., Lewis, R., Owens, D., & Goldstein, M. (2006). Quality Improvement Strategies for Hypertension Management: A Systematic Review. Medical Care, 44, 646-657.]  [40:  	Salud Mesoamerica Initiative (SMI). Third Operation Performance Framework Result – Belize (2024).] 

1.37. Integrated mobile clinics (to increase the provision of primary health care services), which the project entails, have also been shown to have the potential to improve access to health care in rural areas. Evidence suggests that mobile clinics not only improve access to preventive services and chronic disease management, but also increase uptake of essential health screenings and immunizations in both high- and low-middle-income countries.[footnoteRef:41] [footnoteRef:42] [footnoteRef:43] [41:  	Hill CF, Powers BW, Jain SH, Bennet J, Vavasis A, Oriol NE. Mobile health clinics in the era of reform. Am J Manag Care. 2014 Mar;20(3):261-4. PMID: 24884754.]  [42:  	Beratarrechea A, Lee AG, Willner JM, Jahangir E, Ciapponi A, Rubinstein A. The impact of mobile health interventions on chronic disease outcomes in developing countries: a systematic review. Telemed J E Health. 2014 Jan;20(1):75-82. doi: 10.1089/tmj.2012.0328. Epub 2013 Nov 8. PMID: 24205809; PMCID: PMC3880111.]  [43:  	Iqbal A, Anil G, Bhandari P, Crockett ED, Hanson VM, Pendse BS, Eckdahl JS, Horn JL. A Digitally Capable Mobile Health Clinic to Improve Rural Health Care in America: A Pilot Quality Improvement Study. Mayo Clin Proc Innov Qual Outcomes. 2022 Sep 22;6(5):475-483. doi: 10.1016/j.mayocpiqo.2022.08.002. PMID: 36160638; PMCID: PMC9500515.] 

1.38. Updating the health care delivery model will also aim to improve the quality and efficiency of the health care system, with evidence of promising results.[footnoteRef:44] The same can be said for the positive impact of centralized hospital costing systems[footnoteRef:45] and the development and implementation of health network analyses and plans to reduce wasteful spending and improve the efficiency of health care delivery. [44:  	Jessup, R., O’Connor, D., Putrik, P., Rischin, K., Nezon, J., Cyril, S., Shepperd, S., & Buchbinder, R. (2019). Alternative service models for delivery of healthcare services in high-income countries: a scoping review of systematic reviews. BMJ Open, 9.]  [45:  	Guinness L, Ghosh S, Mehndiratta A, Shah HA. Role of healthcare cost accounting in pricing and reimbursement in low-income and middle-income countries: a scoping review. BMJ Open. 2022 Sep 28;12(9):e065019. doi: 10.1136/bmjopen-2022-065019. PMID: 36171039; PMCID: PMC10580276.] 

1.39. In healthcare economics, it is well-established that improvements in the quality of healthcare services can lead to significant gains in efficiency. This relationship is predicated on the notion that higher quality care often results in better patient outcomes, which, in turn, can reduce the need for repeated treatments, long-term care, and hospital readmissions. By enhancing the quality of care, healthcare systems can achieve a more optimal use of resources, thus improving efficiency. This efficiency is not solely about cost-saving but also about maximizing the value of each unit of resource spent. Therefore, investments in quality improvement initiatives can be viewed as strategic investments in the efficiency and sustainability of healthcare systems.
1.40. Evidence on the overall impact of all the interventions (together) that the project intends to implement is limited, if not non-existent. Each of the planned interventions will have an impact on reducing mortality (particularly neonatal mortality and cardiovascular disease mortality) and improving people's quality of life, and there is some evidence of positive impacts on health outcomes (as described in the previous paragraphs). However, by implementing these interventions together, there will also be some multiplier effects that have not yet been documented in the literature.
1.41. In light of these limitations and given that interventions aimed at improving quality and access can yield significant gains in efficiency, estimates of the potential benefits of this project take into account estimates from the study by Goyeneche and Bauhoff (2023) "Efficiency of Health Systems in Middle-Income Countries and Determinants of Efficiency in Latin American and the Caribbean".[footnoteRef:46] In this study, the authors estimated the potential reductions in mortality for multiple conditions if the healthcare system of Belize would operate at the efficiency frontier. [46:  	Goyeneche and Bauhoff (2023). Efficiency of health systems in middle-income countries and determinants of efficiency in LAC. IADB working paper.] 

1.42. The health benefits of the program were measured in terms of an assumed reduction in mortality and morbidity in the beneficiary population of the program. For this, the health outcomes indicator “Disability-Adjusted Life Years” (DALYs) was used.
1.43. DALYs are a synthetic indicator of global disease burden, originally developed by the World Bank in the 1990s and adopted by the World Health Organization (WHO) as the preferred measure for disease burden studies in different countries.[footnoteRef:47] DALYs incorporate a measure of disease burden in the form of disability (Years lived with disability; YLD) and associated health disutility, along with years of life lost prematurely (Years of life lost; YLL) (Figure 13)[footnoteRef:48]. One single DALY represents one year of healthy life lost due to illness, disability, and/or premature death, and a DALY is expressed as follows[footnoteRef:49]: [47:  	Berkley et al., 1993. World development report 1993: investing in health.]  [48:  	Disability-Adjusted Life-Years (DALYs) [online], 2016. York; York Health Economics Consortium; 2016.]  [49:  	Murray CJ (1994). Quantifying the burden of disease: the technical basis for disability-adjusted life years. Bull World Health Organ 72: 429-45. PMC 2486718. PMID 8062401.; WHO methods and data sources for country-level causes of death 2000-2019(Global Health Estimates Technical Paper WHO/DDI/DNA/GHE/2020.2).] 





· N = number of deaths
· L = standard life expectancy at age of death
· I = incidence of condition
· DW = disability weight (severity scale 0-1)
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Figure 13 – Illustration of DALY components[footnoteRef:50] [50:  	Graphic sourced from: https://en.wikipedia.org/wiki/Disability-adjusted_life_year#cite_note-23.] 


1.44. While the DALY is a comprehensive measure that combines both mortality and morbidity, it is possible to use it to focus exclusively on mortality. When considering only mortality, the DALY calculation simplifies to the Years of Life Lost (YLL) component.
1.45. Data regarding the disease burden in Belize was extracted from the Global Burden of Disease Study data base [refer to the Excel sheet titled "G. Disease burden"].[footnoteRef:51] The disease burden estimates provided by the Global Burden of Disease Study offer a comprehensive assessment of the impact of various diseases and health conditions on populations worldwide. The estimates encompass mortality rates and other outcomes such as morbidity, disability, and the impact on quality of life. For more than two decades, the disease burden estimates from the Global Burden of Disease Study have served as an important tool for public health planning, policymaking, and resource allocation. [51:  	IHME (2024). Global Burden of Disease Compare. University of Washington.] 

1.46. For the analysis, two specific types of disease burden outcomes from the Global Burden of Disease Study were selected: mortality and DALYs. The mortality outcome is concerned with the death rate per 100,000 individuals, while the DALY outcome is concerned with the rate of disease impact as a result of both mortality and morbidity per 100,000 individuals. As mentioned earlier in this document, distinct project components are expected to affect specific disease categories. Based on these distinct project components, it is expected that the following six disease categories will be affected by the project: cardiovascular disease, diabetes, neonatal health, mental disorders, non‑communicable diseases, and maternal and neonatal health (for further information see Table 9).
1.47. For the disease categories cardiovascular diseases, diabetes, and neonatal health (i.e, associated to Component 1 of the Program), the disease burden outcome “mortality” was selected. This selection was made in order to align some of the health outcomes considered in the economic evaluation with the results matrix indicators of the project (i.e., impact indicators). As such, for cardiovascular diseases, diabetes, and neonatal health, the analysis will elaborate on a potential reduction in the death rate as a result of the project impact. In simple terms, this reduction in mortality will provide a number n of averted deaths as a result of the project. As averted deaths are implicitly related to the concept of averted Years of Life Lost (YLL, see above section on the DALY), the final estimate of averted mortality was still expressed in DALYs (see paragraph 1.44). Further information on the estimation of this outcome follows in a subsequent paragraph.
1.48. For the disease categories mental disorders, non-communicable diseases, and maternal and neonatal health (associated to Component 2 of the Program), the disease burden outcome “DALY” was selected. Of note, while cardiovascular diseases and diabetes from the above stated mortality outcome can be considered as part of non-communicable diseases (and neonatal mortality part of neonatal health), no double counting has taken place because the impact was applied to distinct beneficiary populations (e.g., diabetes and cardiovascular mortality was applied to the urban population in Cayo and Staan Creek, while non-communicable disease DALYs were applied to the rural population in Cayo and Staan Creek). Once these two types of disease burden outcomes were estimated, they were combined in order to provide a comprehensive averted DALY estimate (in monetised form) of the project impact.  
1.49. Point estimates of the disease burden rate (per 100,000 individuals) for the year 2019 (along with 95% confidence intervals) for each of the specified disease burden categories were obtained independently for both sexes (male and female) and 21 age groups (<1 year, 1-4 years, 5-9 years, …, 90-94 years, and 95+ years). For example, the diabetes‑associated mortality rate per 100,000 individuals for the age group 55-59 years was 122 (92 - 157) and 115 (88 – 147) for males and females, respectively.
1.50. Disease burden rates were then applied to each age group within the Belizean population to calculate sex-age-group specific disease burden impacts [refer to the Excel sheet titled "H. ImpEst disease_name"]. To facilitate this, population data for Belize was extracted from the United Nations’ World Population Prospects 2022 online edition database, utilising projections of population size specific to age groups [refer to the Excel sheet titled "Population data"].[footnoteRef:52] As an illustration, in Belize, in the year 2025, the projected population size for the age group 55-59 is 8,086 for males and 8,414 for females. Utilizing the age-group-specific rate for diabetes, this age group is anticipated to contribute to an estimated disease burden of: [52:  	United Nations, Department of Economic and Social Affairs, Population Division (2022). World Population Prospects 2022, Online Edition.] 

· Males: [8,086 individuals / 100,000] * 122 deaths = 9.9 deaths (7.4 – 12.8)
· Females: [8,414 individuals / 100,000] * 115 deaths = 9.7 deaths (7.4 – 12.4)
1.51. The impact of the program (and its multiple interventions) on disease burden reduction is currently uncertain, as empirical evidence is scarce. For the three mortality disease burden outcomes (diabetes, cardiovascular diseases, and neonatal health) used in the economic evaluation, which are in line with the impact indicators in the results matrix of the program, preliminary estimations were conducted to understand the potential program impact. For example, regarding premature mortality from diabetes and cardiovascular diseases, Goyeneche and Bauhoff (2023) estimated that Belize could reduce the risk of premature mortality from noncommunicable diseases (NCDs), such as diabetes and cardiovascular disease, by about 30%, by operating at the efficiency frontier.[footnoteRef:53] Given the epidemiological trends in Belize during the last decade (particularly the stable trend of overall disease burden per 100,000 individuals, see Figure 12), a conservative assumption is made in the base case that the program could reduce premature mortality from diabetes and cardiovascular disease by 10% among the beneficiary population. Further percentage reductions in the disease burden are employed as part of the sensitivity analysis.  [53:  	Goyeneche and Bauhoff (2023). Efficiency of health systems in middle-income countries and determinants of efficiency in LAC. IADB working paper.] 

1.52. Regarding neonatal mortality, death among newborns aged 0 to 27 has considerably reduced in Belize during the last two decades.[footnoteRef:54] Again, based on Goyeneche and Bauhoff (2023), it is estimated that Belize could reduce neonatal mortality by 4.23 deaths per 1,000 live births (a reduction of 50%) by operating at the efficiency frontier.[footnoteRef:55] Given the trends at the district level and the evidence on the potential gains from increasing the efficiency of health spending (which includes improving the quality of health care), a conservative assumption is made that the program could reduce the neonatal mortality rate by 10% in the beneficiary population in the base case. [54:  	World Bank. Estimates developed by the UN Inter-agency Group for Child Mortality Estimation ( UNICEF, WHO, World Bank, UN DESA Population Division) https://data.worldbank.org/indicator/SH.DYN.NMRT?locations=BZ-ZJ-XJ ]  [55:  	Goyeneche and Bauhoff (2023). Efficiency of health systems in middle-income countries and determinants of efficiency in LAC. IADB working paper.] 

1.53. For the three DALY disease burden outcomes (mental disorders, non-communicable diseases, and maternal and neonatal diseases) the base case assumed a 6% reduction of the disease burden within the beneficiary population; however, further potential scenarios were explored by assuming various additional percentage reductions (i.e., a reduction of 4%). By setting these hypothetical targets for disease burden reduction, the aim was to assess the economic feasibility of the program. To provide an illustrative example, if the population benefiting from the program components related to diabetes care makes up 14.7% of Belize's total population, and assuming a 10% decrease in the diabetes-related disease burden (i.e. mortality) across this population, the calculated number of prevented deaths over the 11-year period would be 9.12 (ranging from 6.94 to 11.69). 
1.54. Importantly, to estimate the impact of the program on disease burden reduction, a cumulative approach was employed over the 11-year time horizon. Instead of assuming a fixed annual reduction rate, a cumulative reduction was considered. In line with the results matrix, it was expected that during the first five years of the project, the expected % reduction in the disease burden is reached (e.g., a total diabetes mortality reduction of 10% after five years of the project). As the project is expected to be finalised by 2029, we expected that after that, and during subsequent years, the project will keep yielding health benefits at a rate equal to the last year of the initial 5-year period. To provide an illustrative example, we can assume that the disease burden reduction target after the initial five years of the project is 10%. During year one and two, 1/10th of the 10% are achieved, during year three, 2/10th of the 10% are achieved, and during year four and five, 3/10th of the 10% are achieved. Subsequently, for the years six to eleven of the project, an annual rate of 3/10th of the 10% are assumed. The estimation is also described in the accompanying Excel file of the model.
1.55. Premature mortality was counted in DALYs where, in the absence of disability, one year of life lost prematurely was equated to 1 DALY.[footnoteRef:56]  In the case of premature mortality from diabetes and cardiovascular diseases, the years of life lost were defined as the life expectancy of an individual of median age in Belize. Using UN Population Division World Population Prospect 2022 data, the median age was estimated at 26.4 years with a remaining weighted life expectancy across sexes of 46.7 years.[footnoteRef:57] For neonatal mortality, the number of DALYs lost per death was equal to the standard life expectancy at age 0 in Belize. This data was sourced from the UN Population Division World Population Prospect 2022 (mortality data; life expectancy at exact age male and female separately).[footnoteRef:58] [56:  	This is standard practice in health economic evaluations, in the absence of disability data. “One DALY represents the loss of the equivalent of one year of full health. Using DALYs, the burden of diseases that cause premature death but little disability (such as drowning or measles) can be compared to that of diseases that do not cause death but do cause disability (such as cataract causing blindness)” (WHO)]  [57:  	United Nations, Department of Economic and Social Affairs, Population Division (2022). World Population Prospects 2022, Online Edition.]  [58:  	United Nations, Department of Economic and Social Affairs, Population Division (2022). World Population Prospects 2022, Online Edition.] 

1.56. Additionally, for the estimation of averted neonatal mortality, the annual number of expected births in the target area was first estimated. This was done using data on the number of births by single age of mother, sourced from the UN Population Division World Population Prospect [refer to the Excel sheet titled "F. Expected annual births”].[footnoteRef:59] [59:  	United Nations, Department of Economic and Social Affairs, Population Division (2022). World Population Prospects 2022, Online Edition.] 

1.57. To assign a monetary value to an averted DALY, various methodological approaches exist. Historically, studies have equated the value of a DALY to a factor of between 1 and 3 times the per capita GDP of the country where the investment is made. This is based on recommendations by the World Health Organization (WHO), although their estimation lacks clarity and is not grounded in an empirical analysis of the potential health opportunity cost associated with the investment to be made.[footnoteRef:60] The interventions under evaluation will only contribute to improving the population's health if the additional health benefits of such interventions outweigh the associated health opportunity costs (i.e., the benefit foregone if resources or the available budget were invested in other health interventions). The WHO approach does not capture this idea and runs the risk of judging an intervention as cost‑effective despite the opportunity cost being higher (i.e., leading to a loss of opportunity).[footnoteRef:61] [60:  	Bertram MY, Lauer JA, De Joncheere K, (2016). Use and misuse of thresholds cost–effectiveness thresholds: pros and cons. Bull world health organ. (fecha de acceso 6 Oct 2016).]  [61:  	Chi, Y-Ling, et al. (2020) "What next after GDP-based cost-effectiveness thresholds?." Gates open research 4.] 

1.58. To address this limitation in the per-DALY value estimation, Ochalek et al. (2018) developed a framework in which the threshold value for each averted DALY can be calculated from the perspective of health opportunity cost.[footnoteRef:62] As part of this work, the authors estimated country-specific cost-effectiveness thresholds per DALY, based on four different methods (methodological differences lie in the choice of the national budget considered from which healthcare is financed). For the economic evaluation, the estimated DALY value based on method four was chosen, indicating a value per averted DALY of 80% of the per capita GDP of Belize (method 2, resulting in a DALY value equal to 60% of the per capita GDP of Belize, was chosen in the sensitivity analysis).[footnoteRef:63] The threshold‑associated US$ values (in constant 2024 values) per DALY for the period 2024 to 2035 are provided in Table 7. [62:  	Ochalek J, Lomas J, Claxton K (2018). Estimating health opportunity costs in low- income and middle-income countries: a novel approach and evidence from cross- country data. BMJ Glob Health;3:e000964.]  [63:  	As per Ochalek et al. (2018), method 4 stipulates: “The combined effect of changes in expenditure on survival and morbidity burden of disease can be estimated directly from the cross-country data using country-level estimates of DALY burden of disease. Country-specific estimates of DALY burden (DALYsiall ages) are calculated as the sum of YLLiall ages and YLDiall ages for each country i. Therefore, a direct estimate of DALYs averted for a 1% change in provincial health expenditure is simply the product of the estimated DALY burden for that country and the estimated elasticity EiDALY.”] 

Table 7 – Cost-effectiveness threshold values by year of projection
	Year
	Constant 2024 US$

	2024
	5,923

	2025
	5,954

	2026
	5,985

	2027
	6,016

	2028
	6,047

	2029
	6,078

	2030
	6,110

	2031
	6,141

	2032
	6,173

	2033
	6,205

	2034
	6,237

	2035
	6,270


1.59. Monetised DALYs were discounted at 3%. The discount rate reflects intertemporal preferences, indicating how individuals value present benefits (or costs) compared to future ones. In the case of health benefits, this pertains to how years of life adjusted for quality (DALYs) or years of life adjusted for disability (DALYs) are valued over time. A 3% rate suggests a moderate preference for present benefits over future ones, balancing the importance of current and future health outcomes. Empirical evidence supports a 3% discount rate[footnoteRef:64]. Consequently, using a 3% rate in health economic evaluations has become a global standard, recommended by the Panels on Cost-Effectiveness in Health and Medicine and the International Decision Support Initiative (iDSI) for developing cost‑benefit studies[footnoteRef:65]. The World Health Organization (WHO) and the Climate Change Panel have also recommended discount rates in this range for health and environmental project assessments. These recommendations are based on a consensus regarding best practices that balance ethical and economic considerations.[footnoteRef:66] [64:  	Weinstein MC, Siegel JE, Gold MR, Kamlet MS, Russell LB. Recommendations of the Panel on Cost-effectiveness in Health and Medicine. JAMA. 1996 Oct 16;276(15):1253-8. PMID: 8849754.]  [65:  	Neumann PJ, Ganiats TG, Russell LB, Sanders GD, Siegel JE. (eds). 2016. Cost-Effectiveness in Health and Medicine. Oxford and New York: Oxford University Press.]  [66:  	Tan-Torres Edejer T, Baltussen R, Adam T et al, eds. Making Choices in Health: WHO Guide to Cost-Effectiveness Analysis. World Health Organization 2003. https://apps.who.int/iris/handle/10665/42699.] 

[bookmark: _Toc163300829]Beneficiary population
1.60. The estimation of the beneficiary population was conducted specific to the various interventions the program entails. The beneficiary population was defined as a total population, not just direct beneficiaries of the interventions. This was done because for the disease burden, rates per 100,000 individuals are employed.
1.61. Table 8 provides an overview of the beneficiary population by program component. Based on the target district and area, the beneficiary population was estimated using 2022 census data.[footnoteRef:67] [67:  	Not yet publicly available.] 

Table 8 - Estimation of beneficiary population by program component
	[bookmark: _Hlk163149085]Program component
	Component specification
	Target district
	Area
	Health target
	Beneficiary population
	% of total popula-tion

	Component 1 [all]
	Quality + efficiency improvements

Maternal/neonatal review

Digital health network
	Cayo

Staan Creek

	Urban
	Diabetes 

Cardiovascular diseases

Neonatal complications
	58,128
	14.73

	Component 2 [2.1-2.3]
	Access to care through mobile clinics
	Cayo

Staan Creek
	Rural
	Non-communicable diseases
	88,405
	22.40

	Component 2 [2.4]
	Telehealth mental pilot
	Cayo

Staan Creek
	Rural
	Mental disorders
	88,405
	22.40

	Component 2 [2.5]
	Expansion maternity unit

Expansion emergency room
	Matron Roberts Health Centre

Northern Regional Hospital

Southern Regional Hospital
	Hospital beneficiary area
	Maternal and Neonatal
	176,964
	44.84



[bookmark: _Toc163300830]Non-Health benefits
1.62. In addition to the health-related benefits of the program-associated interventions, conducting a comprehensive cost-benefit analysis necessitates the further exploration of a spectrum of non-health benefits that the program contributes. These non-health benefits can encompass various dimensions, including economic and environmental aspects. However, it is important to recognise that the set of non-health benefits is non-exhaustive, particularly in program interventions that encompass multiple, characteristically distinct sub-components (with each sub-component having a set of distinct activities). This is the case for the program subject to this economic evaluation. Given that this economic evaluation is an ex-ante, the scope of considered non-health benefits has been limited to two areas:
· The economic exposure of health facilities to climate events (i.e., economic costs of damage to buildings and equipment), and
· The reduction in operational costs due to retrofitting. 
1.63. The estimation of benefits from preventing economic damage (i.e., economic exposure) to health facilities is based on work by the World Bank (Climate and Disaster Risk Management for Health Systems – Analytic Work on Climate, Disasters, and Health Systems in Belize), which has developed a Frontline Scorecard “that measures the resilience of a country’s health system to natural hazards (disasters) and climate change”.[footnoteRef:68] The World Bank assessment focused on single disruptive climate events, including flooding due to storms (which constitute one of the main climate threats to Belize[footnoteRef:69] [footnoteRef:70]), and assessed economic exposure by buildings and for equipment by region (Central, Northern, Southern, and Western) and by health facility type (health centre, policlinic, hospital, tertiary hospital). Total economic exposure by buildings and for equipment, across the four regions of Belize, and per single climate event, was quantified at $910,000 and $580,000, respectively. In terms of health facilities, economic exposure to buildings consistently outweighed the economic exposure for equipment, apart for health centres, where the reverse was the case. An overview of the economic exposure estimated by the World Bank is provided in Table 9. [68:  	World Bank (2024). Climate and Disaster Risk Management Rapid Scorecard for Health Systems: Deep Dive Application in Belize. (not yet published)]  [69:  	WHO (2022). Healthcare facilities combating the effects of climate change. Belize. https://www.who.int/about/accountability/results/who-results-report-2020-mtr/country-story/2022/healthcare-facilities-combating-the-effects-of-climate-change---post-hurricane-lisa#:~:text=Health%20facilities%20in%20Belize%20are,provide%20critical%20and%20routine%20services..]  [70:  	ITC Consortium (2016). CHaRIM Project. Belize National Flood Hazard Mapping Interim Methodology and Validation Report. https://geocris2.cdema.org/documents/blz_CHaRIM_Flood_Hazard_Methodology_v4-3_report.pdf.] 

Table 9 – Economic exposure of health infrastructure by region and facility type (in 2024 US$)
	Region
	Economic exposure by building
	Economic exposure for equipment
	Sum of economic exposure

	Central
	450,000
	250,000
	700,000

	Northern
	310,000
	170,000
	480,000

	Southern
	100,000
	80,000
	180,000

	Western
	50,000
	80,000
	130,000

	Sum:
	910,000
	580,000
	1,490,000

	Tertiary hospital
	410,000 
	230,000 
	640,000 

	Hospital
	120,000 
	80,000 
	200,000 

	Policlinic
	280,000 
	140,000 
	420,000 

	Health centre
	100,000 
	130,000 
	230,000 

	Sum
	910,000 
	580,000 
	1,490,000 


1.64. For the four health facilities (Northern Regional Hospital, Southern Regional Hospital, and Matron Roberts Policlinic, and Palm Centre) that are subject to retrofitting activities as part of the program under evaluation, it was assumed that the economic benefits of the program are associated with a percentage reduction (40% as a base case, and 20% to 60% as a defined range for sensitivity analysis) of the economic exposure. For example, the expected economic exposure of the Matron Roberts Policlinic is $420,000 (in line with the World Bank estimates, explained in the previous paragraph). Assuming a 20% reduction in the exposure as a result of retrofitting, a non-health benefit of $84,000 would be incurred. However, this dollar value was then further adjusted based on the probability of the exposure event happening within the time horizon of the evaluation.
1.65. The frequency of a single negative climate event, in the form of a flood, was estimated based on information provided by the World Bank assessment. It was taken as given from the data that the flood risk in Belize is defined by a 1–20-year flood value, meaning that the estimated probability of a flood event occurring in a given year is 0.05 (5%). In turn, the probability of not having a flood in a given year is 1 - 0.05 = 0.95 (95%). In order to estimate the probability of having a flood within the 11-year time horizon of the economic evaluation, the annual probability of no flood needs to be raised to the power of 11 (0.9511). In turn, to estimate the probability of having at least one flood in an 11-year period, the probability of no flood is subtracted from 1 (1 - 0.9511 = 1 – 0.693488 = 0.306512). 
1.66. The annualised economic benefits of the retrofitting are then estimated by multiplying the assumed percentage reduction of economic exposure with the estimated economic exposure, which is then multiplied by the probability of one flood within 11 years, before division by 11 years. For example, using the above example from the Matron Roberts Policlinic, where economic exposure reduction equated to $84,000, annual benefits across the 11-year time horizon equate to: . An overview of the annualised economic benefits incurred by the four health facilities, based on three scenarios (20%, 40%, and 60% reduction in economic exposure), is provided in Table 10. It is worth stressing that our assumed reductions in the economic exposure are not based on empirical evidence. However, whether a 40% reduction is assumed, or a 10% or 90% reduction for that matter, makes little difference to the overall results of the evaluation as these non-health benefits are relatively low. 
Table 10 – Scenarios of economic savings from reductions in economic exposure (in 2024 US$)
	Health infrastructure
	Estimated exposure
	20%
	40%
	60%

	Northern Regional Hospital
	200,000
	40,000
	80,000
	120,000

	Southern Regional Hospital
	200,000
	40,000
	80,000
	120,000

	Matron Roberts Polyclinic
	420,000
	84,000
	168,000
	252,000

	Palm Centre
	230,000
	46,000
	92,000
	138,000

	Sum:
	1,050,000
	210,000
	420,000
	630,000

	Adjusted by probability of flood:
	/
	64,368
	128,735
	193,103

	Annualized economic benefits:
	/
	5,852
	11,703
	17,555


1.67. Regarding the advantages resulting from a decrease in operational expenses through retrofitting, the existing body of evidence does not offer a clear direction. As outlined in an ex-ante report from the Foreign, Commonwealth & Development Office concerning the "Strengthening Health Facilities in the Caribbean" project, “the programme suggests there are measurable operational cost benefits from greening (energy/water efficiency or conservation measures employed and renewable energy use) that can contribute to maintenance costs”[footnoteRef:71]. PAHO followed-up on the project stating that “health facilities have new safety measures as well as green technology and improved patient flow allowing efficient and effective delivery of care during disasters, generating operational savings”.[footnoteRef:72] [71:  	FCDO (2022). Strengthening Health Facilities in the Caribbean (203272). ]  [72:  	WHO (2022). PAHO/WHO and UK-FCDO Handover four Smart Health Care facilities in Belize to the MoHW. ] 

1.68. According to PAHO/WHO, sites retrofitted to ‘Smart’ gold standard have seen between 30% and 60% in operational cost savings. Interventions made to ‘Smart’ facilities allow them to save costs by streamlining water and energy usage, and through service and structure improvements.[footnoteRef:73] Energy improvements are the major driver of savings and positive return on investment. Disaster risk reduction inclusion and strong maintenance regimes from the outset are most cost effective. [73:  	Kwon, Hyuktae, et al. "Review of smart hospital services in real healthcare environments." Healthcare informatics research 28.1 (2022)] 

1.69. However, in the final evaluation of SMART Health facilities in the Caribbean (Phase 2), conducted by Murray Consulting,[footnoteRef:74] a weak evidence base on the subject was stressed, with mixed reviews on the economic benefits of retrofitting: [74:  	Julian Murray Consulting (2022). Final evaluation of SMART Health facilities in the Caribbean Phase 2. 5 December 2022.] 

· “What the usage data showed, when it was collected by PAHO for the purpose of project reporting, was that usage (and cost) often dropped after the retrofit[footnoteRef:75] but occasionally increased, either due to a specific local problem or because facility demand increased as a result of the addition of new services, and/or additional client load, and/or a rebound effect.”[footnoteRef:76] [75:  	A calculation made for presentation to the 8 November 2022 DiMAG meeting, which the evaluation team cannot confirm, estimated that the value of “saved electricity” across the project facilities was approximately $570,000/year, and approximately 1,050 tons of CO2/year.]  [76:  	https://www.ipoint-systems.com/blog/the-outweighed-efficiency-gain-13-rebound-effects-in-detail/ - cited by FIU in the 2022 REST report.] 

· “To some extent, it was also expected that electricity usage reductions would be offset in some places by the installation of new ACs and fans which, while efficient, still added to the overall load.”
· “All in all, even though the measurement was not systematic, the evaluation team is confident that modest operating efficiencies were achieved, including energy and water conservation enhancements in retrofitted facilities. However, these savings were not major”.[footnoteRef:77] [77:  	The project logframe does not have an electricity savings target, but under output indicator 2.2 (KwH of electricity saved) it simply counts the KwH of PV installed and the number of LED upgrades. There is no water savings indicator in the logframe.] 

· “PAHO and FCDO (Foreign, Commonwealth Development Office) were working on a plan to engage the Ministries of Finance on the funding question, generally aiming to persuade Ministries of Finance that the savings realised from electricity and water efficiencies should be passed back to the facilities for their maintenance […] it has proven genuinely difficult to pin down what really were the value of savings, partly because the measurement is not systematic […] there is usually a disconnect between the facilities that use the utilities, and another level of government or even another government department that pays the bills […]”, and it was stressed that “there is urgent need for economic research (cost-benefit study) to identify the threshold above which maintenance costs become higher than the replacement cost” for a Ministry of Finance to be interested in the return of investment from re-investing savings into maintenance of the health facilities. 
1.70. As a result of the above, a conservative assumption was made that the retrofitting activities of the program could reduce operational costs in the targeted health facilities by 30% (and 15% or 45% as a defined range of potential savings for sensitivity analysis). This is in line with the lower estimate reported by PAHO/WHO, but given the lack of clear evidence on the subject, a conservative approach was preferred.
1.71. The operational cost savings were estimated using financial budget data of multiple health facilities, provided by the Ministry of Health and Wellness.[footnoteRef:78] This data provided a granular overview of the annual budget components, including budget allocated to maintenance costs and public utilities (which we define as operational costs). Based on the data, it was estimated that for larger hospitals (e.g., Northern Regional Hospital), the percentage share of operational costs given total budget was only 1.5%. For policlinics and smaller health facilities, this percentage share was larger, at 8 and 8.8%, respectively. For the year 2025, and for the four health facilities that underwent interventions (Northern Regional Hospital, Southern Regional Hospital, Matron Roberts Polyclinic, and Palm Centre) the total operational costs were estimated at $462,548. For subsequent years, these estimates were adjusted based on an expected increase in the health budget of the government (i.e., 2.5% annual increase; further information in the section on the Fiscal Impact of the project). [78:  	Western Health Region Annual Report 2022] 
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1.72. The costs associated with the program are linked to two distinct cost components, including the project budget and the costs of maintaining funding for newly added components as a result of the program (i.e., additional maintenance of retrofitted health infrastructure and human resources). The total project budget of the program amounts to US$17,360,000. These costs have been spread over two years, across 2025 and 2026.
1.73. The necessary funding for newly added program components to the health system starts in 2027 and ranges from an extra budgetary need of $240,000 to $716,259 annually. Budget components are prices based on 2024 US$ values. Table 11 provides an overview of the specific cost components and the year in which a budgetary funding need kicks in [refer to the Excel sheet titled “K. Operat Cost and Savings”].
1.74. Regarding the maintenance costs of health facilities, the Ministry of Health and Wellness confirmed that the funds for maintenance come from the Ministry of Health and Wellness and the National Engineering and Maintenance Center (NEMC), which is responsible for maintenance planning and scheduling and conducts planned/preventative as well as corrective maintenance. In correspondence with the Ministry of Health and Wellness, we assume that the maintenance costs equate to 5% of the total retrofitting investment, for each health facility.[footnoteRef:79] The annual estimates were adjusted based on an expected increase in the health budget of the government (i.e., 2.5% annual increase). [79:  	This assumption is based on experience and suggestions from the Infrastructure Unit of the IDB and confirmed with the Technical advisor of the Belize National Engineering and Maintenance Center. ] 

1.75. Regarding the costs to support the digital health strategy, cost of upgrades, technology developments, new features, new data elements were considered. The estimate is assumed and should be characterised by uncertainty; however, it reflects the need for Belize to continuously update software to meet new requirements, capture additional data elements, and improve functionality to support quality improvement and efficiency improvements across different clinical domain, levels of health care and vertical programs.
1.76. Regarding the additional need of funding for human resources, the program supports a number of scholarships for training and education (length of three years). Once the selected individuals have finalised their training, the government will need to start funding their professional salaries as they start working for the Ministry of Health and Wellness.
1.77. For the purpose of a deterministic sensitivity analysis around the estimated costs, the calculated estimate was increased/decreased by 10%.
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Presentation of results and sensitivity analysis
1.78. The results of the economic evaluation are presented in the form of the present value of the net benefits of the program. The net present value (NPV) is estimated using a discount rate of 3%, as described earlier in this report. Additionally, the Internal Rate of Return (IRR) of the program is also presented.
1.79. A deterministic sensitivity analysis is included in the evaluation using confidence intervals for disease burden estimates and assumed ranges around point estimates where no data was available. The key parameters included in the analysis which undergo changes to create different scenarios so that one can observe how the NPV and the IRR change include:
· %-change in disease burden reduction
· %-change in the reduction in economic exposure of health facilities
· %-change in operational savings due to retrofitting
· Change in the Dollar value per DALY from 80% to 60%


Table 11 - Expected additional costs due to program components
	 
	Year

	
	2027
	2028
	2029
	2030
	2031
	2032
	2033
	2034
	2035

	Maintenance

	Maintenance of health facilities, including retrofitting, AC maintenance, waste management, etc.
 

	Southern Regional Hospital
	                   58,389 
	                   59,874 
	                   61,397 
	                   62,959 
	                   64,561 
	                   66,204 

	Northern Regional Hospital:
	                   93,240 
	                   95,612 
	                   98,045 
	                 100,539 
	                 103,097 
	                 105,719 

	Matron Roberts Polyclinic:
	                   33,942 
	                   34,805 
	                   35,691 
	                   36,599 
	                   37,530 
	                   38,484 

	Palm Centre:
	                   55,432 
	                   56,843 
	                   58,289 
	                   59,772 
	                   61,292 
	                   62,851 

	Digital Health Strategy
 

	BHIS and CDEP software:
	100,000
	 
	100,000

	Human Resources

	1 Health informatics officer
 
	40,000
	40,000
	40,000
	40,000
	40,000
	40,000

	1 neonatologist
 
	40,000
	40,000
	40,000
	40,000
	40,000
	40,000
	45,099
	45,643

	7 psychiatric nurses
 
	140,000
	140,000
	140,000
	140,000
	140,000
	140,000
	155,964
	157,846
	159,751

	5 occupational therapists
 
	100,000
	100,000
	100,000
	100,000
	100,000
	100,000
	111,403
	112,747
	114,108

	1 Biomedical engineer
 
	18,000
	18,000
	18,000
	18,000
	18,000
	18,000
	20,294
	20,539

	10 Community health worker
 
	5,000
	5,000
	5,000
	5,000
	5,000
	5,000

	Total:
	                                 240,000 
	                  298,000 
	                 298,000 
	                 684,003 
	                 590,134 
	                 596,421 
	                 602,869 
	                 609,480 
	                 716,259 
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1.80. The health benefits within the specified target populations encompassed a 10% reduction in diabetes-, cardiovascular-, and neonatal mortality as well as a 6% reduction in the disease burden (expressed through DALYs) associated with non-communicable diseases, mental disorders, and maternal and neonatal diseases. Of note, the beneficiary population was distinct where the same disease groups were considered (e.g., the beneficiary population for a reduction in cardiovascular mortality was different to the beneficiary population where a reduction in the disease burden of non-communicable diseases was considered), and hence no double-counting of benefits was present.
1.81. The monetised health benefits across the 11-year time horizon in the base case totalled a net present value (3% discount rate) of $40,794,990 with a confidence interval of $33,554,842 to $49,064,459. The annually incurred benefits are presented in Table 12. 
Table 12 – Total incurred monetary benefits associated with health benefits
	Year
	Estimate
	Upper CI
	Lower CI

	2025
	            1,547,549 
	               1,868,182 
	             1,268,172 

	2026
	            1,584,429 
	               1,911,481 
	             1,299,240 

	2027
	            3,249,252 
	               3,917,486 
	             2,666,125 

	2028
	            4,987,633 
	               6,009,473 
	             4,095,219 

	2029
	            5,109,886 
	               6,152,794 
	             4,198,363 

	2030
	            5,235,579 
	               6,299,958 
	             4,304,499 

	2031
	            5,367,329 
	               6,454,172 
	             4,415,714 

	2032
	            5,502,545 
	               6,612,360 
	             4,529,867 

	2033
	            5,633,295 
	               6,764,870 
	             4,640,495 

	2034
	            5,778,719 
	               6,934,911 
	             4,763,199 

	2035
	            5,919,355 
	               7,098,832 
	             4,882,059 

	NPV:
	 $ 40,794,990 
	 $     49,064,459 
	 $   33,554,842 


1.82. The non-health benefits, which included a reduction in the economic exposure of health facilities from negative climate events, plus a reduction in operational costs, both due to retrofitting, amounted to a total monetary net present value of $1,528,118 (ranging from $764,059 to $1,528,118) across the 11-year time horizon. The annually incurred benefits are presented in Table 13.
Table 13 - Total incurred monetary benefits associated with non-health benefits
	Year
	Estimate
	Upper CI
	Lower CI

	2025
	               150,468 
	                  225,702 
	                  75,234 

	2026
	               150,779 
	                  226,168 
	                  75,389 

	2027
	               154,317 
	                  231,475 
	                  77,158 

	2028
	               157,945 
	                  236,917 
	                  78,972 

	2029
	               161,665 
	                  242,498 
	                  80,833 

	2030
	               165,480 
	                  248,221 
	                  82,740 

	2031
	               169,392 
	                  254,089 
	                  84,696 

	2032
	               173,404 
	                  260,106 
	                  86,702 

	2033
	               177,518 
	                  266,277 
	                  88,759 

	2034
	               181,736 
	                  272,604 
	                  90,868 

	2035
	               186,062 
	                  279,093 
	                  93,031 

	NPV:
	 $    1,528,118 
	 $       2,292,177
	 $        764,059 


1.83. The net-present value of the program costs, including the project funding and the recurring maintenance and human resources costs, was $20,306,872 (ranging from $18,276,185 to $22,337,559) over the 11-year time horizon. The annually incurred benefits are presented in Table 14.
Table 14 - Total incurred cost associated with the program
	Year
	Estimate
	Upper CI
	Lower CI

	2025
	            8,680,000 
	               9,548,000 
	             7,812,000 

	2026
	            8,680,000 
	               9,548,000 
	             7,812,000 

	2027
	               240,000 
	                  264,000 
	                216,000 

	2028
	               298,000 
	                  327,800 
	                268,200 

	2029
	               298,000 
	                  327,800 
	                268,200 

	2030
	               684,003 
	                  752,404 
	                615,603 

	2031
	               590,134 
	                  649,148 
	                531,121 

	2032
	               596,421 
	                  656,064 
	                536,779 

	2033
	               602,869 
	                  663,155 
	                542,582 

	2034
	               609,480 
	                  670,428 
	                548,532 

	2035
	               716,259 
	                  787,885 
	                644,633 

	NPV:
	 $ 20,306,872
	 $     22,337,559
	 $   18,276,185 


1.84. The estimated present value net benefit of the project was estimated at $22,016,235 ($11,981,341 to $33,080,451) over the 11-year time horizon. The associated Internal Rate of Return was estimated to be 25% (15% to 38%). The results of the net-benefit estimation are presented in Table 15.
Table 15 – Net-benefits of the program
	Year
	Estimate
	Upper CI
	Lower CI

	2025
	           (6,981,983)
	             (5,718,116)
	            (8,204,594)

	2026
	           (6,944,793)
	             (5,674,350)
	            (8,173,371)

	2027
	            3,163,569 
	               3,932,961 
	             2,479,283 

	2028
	            4,847,578 
	               5,978,190 
	             3,846,391 

	2029
	            4,973,552 
	               6,127,092 
	             3,951,396 

	2030
	            4,717,056 
	               5,932,576 
	             3,634,836 

	2031
	            4,946,587 
	               6,177,140 
	             3,851,262 

	2032
	            5,079,528 
	               6,335,687 
	             3,960,506 

	2033
	            5,207,944 
	               6,488,565 
	             4,066,099 

	2034
	            5,350,975 
	               6,658,984 
	             4,183,639 

	2035
	            5,389,158 
	               6,733,291 
	             4,187,206 

	NPV:
	 $ 22,016,235 
	 $     33,080,451 
	 $   11,981,341 

	IRR:
	25%
	38%
	15%
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1.85. For the sensitivity analysis, changing additional key parameters, Table 16 provides an overview of the net-benefits of the program when the monetised DALY Dollar value is changed from 80% of GDP per capita to 60%. The associated Internal Rate of Return was estimated to be 16% (7% to 26%).  
Table 16. Net-benefits of the program with 60% of the GDP threshold (method 2)
	Year
	Estimate
	Upper CI
	Lower CI

	2025
	           (7,368,870)
	             (6,185,162)
	            (8,521,637)

	2026
	           (7,340,900)
	             (6,152,221)
	            (8,498,181)

	2027
	            2,351,256 
	               2,953,590 
	             1,812,752 

	2028
	            3,600,670 
	               4,475,822 
	             2,822,587 

	2029
	            3,696,080 
	               4,588,893 
	             2,901,805 

	2030
	            3,408,161 
	               4,357,586 
	             2,558,711 

	2031
	            3,604,755 
	               4,563,597 
	             2,747,334 

	2032
	            3,703,892 
	               4,682,597 
	             2,828,039 

	2033
	            3,799,620 
	               4,797,347 
	             2,905,975 

	2034
	            3,906,295 
	               4,925,256 
	             2,992,840 

	2035
	            3,909,319 
	               4,958,583 
	             2,966,691 

	NPV:
	 $  11,817,488 
	 $     20,814,336 
	 $     3,592,630 

	IRR:
	16%
	26%
	7%


1.86. Last, and again for the sensitivity analysis, a larger decrease in the assumed reduction of the disease burden was assessed, setting the disease burden reduction value to 4% across all health areas (e.g., cardiovascular mortality, neonatal mortality, etc.). The results of the analysis (Table 17) indicate that under the most pessimistic scenario (lowest benefits and highest costs), the project will not be cost-beneficial.  
Table 17. Net-benefits of the program with an extreme assumtion of a 4% of the disease burden
	Year
	Estimate
	Upper CI
	Lower CI

	2025
	(7,709,555)
	(6,597,631)
	(8,799,491)

	2026
	(7,688,722)
	(6,573,115)
	(8,781,989)

	2027
	1,639,347
	2,092,555
	1,231,591

	2028
	2,511,160
	3,158,784
	1,932,759

	2029
	2,582,209
	3,243,106
	1,991,656

	2030
	2,269,208
	2,982,228
	1,627,636

	2031
	2,439,069
	3,156,715
	1,793,985

	2032
	2,510,682
	3,243,266
	1,851,765

	2033
	2,580,664
	3,327,764
	1,908,222

	2034
	2,656,885
	3,419,752
	1,969,768

	2035
	2,631,471
	3,419,660
	1,919,961

	NPV:
	$    2,947,876
	$     10,107,833
	$    (3,659,930)

	IRR:
	7%
	15%
	-1%
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1.87. The evaluated project provides a rather complex combination of distinct program components which all aim to improve the health of the population of Belize. The base case of the analysis indicate that the project is a good investment with a present value net benefit of the project was estimated at $22,016,235 and an IRR of 25%. However, given the uncertainty in the data, the confidence intervals of the base case estimate are rather wide.
1.88. The sensitivity analysis provides an indication that if key parameters in the model (such as a the expected reduction in the disease burden) would be considerably lower than in the base case, the project may not be cost-beneficial. However, because of the lack of empirical evidence that provide insight into the potential impact of this complex multi-component project, we have employed rather conservative assumptions in the base case, concluding that this project has a high chance of being cost-beneficial.
1.89. The limitations of this analysis are implicitly linked to the complexity of the project, which aims to address numerous distinct health systems aspects. An ex-ante evaluation of such complex project, and where little evidence exists around the potential impact of all the interventions together (in terms of final health outcomes i.e., DALYs or YLL), is by definition associated with a considerable level of uncertainty. The analysis has aimed to bring health and non-health benefits together to conservatively estimate to project impact over the next eleven years. The ex-post evaluation at an intermediate stage of the programme will most certainly shed more light on the project impact and its economic benefits.
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1.90. Based on information from the World Health Organization (WHO), health expenditures in Belize constituted 6.92% of the Gross Domestic Product (GDP) in 2020. This represented a 0.85 percentage point growth from the recorded figure in 2019 (6.07%). The estimates are indicative of heightened health spending requirements stemming from the impact of the COVID-19 pandemic. In a comparative analysis of health spending, Belize's expenditure stands 1.7 percentage points below the average health spending across the Latin America and Caribbean region (8.6%), as illustrated in Figure 14[footnoteRef:80]. [80:  	World Bank (2024). Current health expenditure (% of GDP) - Belize, Latin America & Caribbean, Latin America & Caribbean (excluding high income). Based on data from the World Health Organization Global Health Expenditure database.] 
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Figure 14 - Current health expenditure (% of GDP)
1.91. When breaking down health expenditure into its components, it becomes evident that domestic general government health expenditure constitutes a substantial 71.9% of the current total health expenditure. This percentage stands in stark contrast to the regional average across Latin America and the Caribbean, which is 55.1%.[footnoteRef:81]. Moreover, personal out-of-pocket expenditures on health account for 21.9% of the total health expenditure in Belize, which is notably below the regional average for Latin America and Caribbean (25.9%).[footnoteRef:82] Examining the trend in health spending over the last two decades, Belize has consistently demonstrated progress, illustrating a clear shift in expenditure patterns from reliance on out-of-pocket financing to increased government spending. This overall trend suggests enhanced financial protection, improved equity, and greater access to healthcare.  [81:  	World Bank (2024). Domestic general government health expenditure (% of current health expenditure) - Belize, Latin America & Caribbean, Latin America & Caribbean (excluding high income). Based on data from the World Health Organization Global Health Expenditure database.]  [82:  	World Bank (2024). Out-of-pocket expenditure (% of current health expenditure) - Belize, Latin America & Caribbean, Latin America & Caribbean (excluding high income). Based on data from the World Health Organization Global Health Expenditure database.] 

1.92. Nonetheless, despite these advancements, Belize faces a significant challenge in its relatively low overall health spending. When considering current per capita expenditures on health (adjusted for purchasing power parity in international dollars), Belize allocates only one-third ($436) of the average expenditure observed across the Latin America and Caribbean region ($1,310).[footnoteRef:83] Notably, while there has been a distinct upward trend in this indicator across the region, Belize's trend has remained nearly flat for more than a decade, as depicted in Figure 15. [83:  	World Bank (2024). GDP per capita, PPP (current international $) - Belize, Latin America & Caribbean, Latin America & Caribbean (excluding high income). Based on data from the World Health Organization Global Health Expenditure database.] 
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Figure 15 – Current health expenditure per capita, PPP (current international $)
1.93. Despite the government consistently earmarking around 12% of general government expenditures for health over the past decade, these findings highlight notable challenges for the country, indicating a standstill in per capita health spending. This stagnation is likely attributed to limited economic growth and simultaneous competition from other budget priorities.
1.94. Examining the correlation between the growth in annual per capita health expenditure and annual per capita GDP from 2010 to 2017 raises additional concerns about health financing in Belize. Figure 16 illustrates the positive correlation between the growth in real per capita health expenditures and the average annual growth in per capita GDP.[footnoteRef:84] Belize's position above the diagonal trend line indicates that the country has experienced higher growth in health expenditure compared to GDP. While this suggests positive momentum, concerns arise about the country's ability to sustain this growth in future health expenditures. Projections from the Inter-American Development Bank anticipate a more than twofold increase (120%) in per capita health expenditures in Belize from the baseline year of 2000 to 2050. Additionally, the growth in health expenditures is expected to outpace GDP growth by more than double.[footnoteRef:85] [84:  	Rao et al. 2022. Future Health Spending in Latin America and the Caribbean: Health Expenditure Projections & Scenario Analysis. IDB.  WHO World Global Health Expenditure Update 2022. Domestic General Government Health Expenditure (GGHE-D) as % Current Health Expenditure (CHE).]  [85:  	Rao et al. 2022. Future Health Spending in Latin America and the Caribbean: Health Expenditure Projections & Scenario Analysis. IDB.  WHO World Global Health Expenditure Update 2022. Domestic General Government Health Expenditure (GGHE-D) as % Current Health Expenditure (CHE).] 
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Figure 16 – Growth in annual per capita health expenditure and annual per capita GDP between 2010 and 2017

[bookmark: _Toc163300839]Financial implications of the program
1.95. The economic evaluation of the program being examined identifies various cost components that will contribute to Belize's budgetary commitments. These include the upkeep of retrofitted facilities, the implementation of new digital platforms, and the provision of salaries for additional human resources.
1.96. Within the first program component, scholarships will be offered for the formal training of the clinical health workforce, encompassing professionals such as clinicians (specializing in obstetrics and gynaecology), nurses, occupational therapists, and biomedical engineers. Furthermore, in alignment with the Health Strategy plan, the recruitment will include an NCDs coordinator and two statisticians. As for the second program component, the initiative involves the recruitment of district health educators and community health workers, along with the implementation of a telehealth digital health program (requiring ongoing maintenance). The expenses associated with these program components will be covered by the Bank for the initial two years (2025 and 2026).
[bookmark: _Toc163300840]Methodology and estimation
1.97. In assessing the budgetary implications of the program, the initial phase entails pinpointing the existing fiscal capacity dedicated to health within the public system, specifically within the Ministry of Health and Wellness budget. This projection extends through the year 2035, incorporating published government budgetary data. Table 18 provides a comprehensive summary of the program's expenditure as outlined by the Ministry of Health and Wellness.
Table 18 – Approved estimates of revenue and expenditure for Fiscal Year 2023-24 (in 2023 BZ$)
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1.98. Aligned with the vision of "Quality Health Care and Wellbeing for all now and beyond," the Ministry of Health and Wellness has identified the following strategic priorities[footnoteRef:86]: [86:  	Belize Government (2023). Approved estimates of revenue and expenditure for fiscal year 2023/2024. https://mof.gov.bz/wp-content/uploads/2023/09/iwery3gb.pdf] 

· Integrated health services based on primary healthcare for improved outcomes.
· Strengthen the organisation and management of health services.
· Achieving greater equity, cost-effectiveness and efficiency in allocation and use of health resources
· Strengthen capacity for human resources for health planning to meet present and future health sector needs.
· Strengthening of Belize Health Information System to support evidence-based planning in the provision and delivery of health care.
· Development of a Quality Improvement Framework to ensure stakeholders accountability.
· Efficient and effective health infrastructure development.
1.99. The Ministry of Health and Wellness provides additional insights into budget allocation through the program expenditure summary (Table 19).[footnoteRef:87]. The budgets in 2000/21 and 2021/22 was heavily impacted by COVID-19. The budgets for the years 2020/21 and 2021/22 were significantly impacted by the effects of COVID-19. However, the revised budget for the fiscal year 2022/23 signals a return to pre-pandemic levels, coupled with a further reduction of 3.5% between 2022/23 and 2023/25. The projected budget for 2024/25 indicates no percentage increase compared to the previous budget, except for an almost 7% rise in the budgetary allocation for strategic management and administration. Similarly, no increased budget is assumed between 2024/25 and 2025/26. Figure 17 visually depicts the evolution of the health budget approved by Congress as a percentage of the total budget sanctioned for the nation. [87:  Belize Government (2023). Approved estimates of revenue and expenditure for fiscal year 2023/2024. https://mof.gov.bz/wp-content/uploads/2023/09/iwery3gb.pdf.] 

Table 19 - Ministry of Health and Wellness Program Expenditure Summary (in 2023 BZ$)
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Figure 17 – MOHW budget as a percentage of total National budget

1.100. Although the government does not anticipate an augmentation of the health budget for the anticipated period from 2024/25 to 2025/26, the extended projections in this analysis assume a budgetary increase aligned with the IMF-projected GDP growth (2.544% for the period 2025 to 2028)[footnoteRef:88]. The anticipated budgetary evolution is detailed in Table 20. [88:  	International Monetary Fund, World Economic Outlook Database, October 2023.] 

Table 20 – Health Budget projections (in 2024 US$)
	Year
	Budget (in BZ$)
	Budget (in US$)

	2025
	144,638,236
	73,049,614

	2026
	144,962,437
	73,213,352

	2027
	148,650,281
	75,075,900

	2028
	152,431,945
	76,985,831

	2029
	156,309,813
	78,944,350

	2030
	160,286,335
	80,952,694

	2031
	164,364,019
	83,012,131

	2032
	168,545,440
	85,123,960

	2033
	172,833,236
	87,289,513

	2034
	177,230,113
	89,510,158

	2035
	181,738,847
	91,787,297


1.101. The determination of the annual additional net budget requirement (in 2024 US$) is conducted, taking into account the estimated annual operational costs of the program components. These estimates are projected up to 2035 and adjusted for inflation based on forecasts from the International Monetary Fund (1.2% annual inflation rate).[footnoteRef:89] Table 12 provides an overview of the anticipated sum of operational costs. [89:  	International Monetary Fund, World Economic Outlook Database, October 2023.] 

1.102. Projections outlining the necessary additional fiscal space from 2025 to 2035 are presented in Table 21. It is noteworthy that the additional budget requirements commence from 2027 onwards, given that the program-associated costs are covered by the Bank for the years 2025 and 2026. Figure 18 illustrates the projections.
Table 21 - Additional budget required to ensure the operation of program components
	Year
	Required budget increase (2024 US$)
	Current annual health budget (2024 US$)
	Adjusted annual health budget
	Necessary % increase in current budget projection

	2025
	-
	73,049,614
	73,049,614 
	0.00

	2026
	-
	73,213,352
	73,213,352 
	0.00

	2027
	-
	75,075,900
	75,324,695 
	0.33

	2028
	248,796 
	76,985,831
	77,298,481 
	0.41

	2029
	312,650 
	78,944,350
	79,260,774 
	0.40

	2030
	316,424 
	80,952,694
	81,656,530 
	0.87

	2031
	703,836 
	83,012,131
	83,615,701 
	0.73

	2032
	603,570 
	85,123,960
	85,734,815 
	0.72

	2033
	610,855 
	87,289,513
	87,907,741 
	0.71

	2034
	618,228 
	89,510,158
	90,135,849 
	0.70

	2035
	625,690 
	91,787,297
	92,534,647 
	0.81


[bookmark: _Toc160645349]
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[bookmark: _Toc163300842]Conclusion
1.103. While the government does not anticipate an uptick in the health budget for the 2024/25 to 2025/26 period, the extended projections until 2035 assume a growth aligned with IMF‑projected GDP growth (2.5%). Projections for the necessary additional fiscal space from 2027 to 2035 indicate that, on average, the government would be required to augment the annual health budget by 0.63%. This implies a necessity for gradual budget adjustments to accommodate the expected program costs.
% of total budget allocated to health


2021	2022	2023	2024	2025	2026	10.81618284490313	13.814319731908419	10.495636263448674	9.4671044432545273	9.4767644199849617	9.3113647331806462	
% of total budget


image1.jpeg
SIDB

Inter-American
Development Bank





image2.png
Population by age group. Belize
B Table E Chart # Edit countries and regions & Settings

400000
Ages 65+

350,000
300,000
250,000
200,000
150,000 Ages 15-24
100,000

Ages 5-14

50,000

Under-5s

0

2000

P Play time-lapse 1950 @ @ 2021

Data source: United Nations, World Population Prospects (2022) - Learn more about this data

OuWorldinData.org/population-growth | CC BY & Download < Share (3 Enter full-screen




image3.png
r World

Population growth rate, 2000 o 2100

Population growth rate takes births, deaths and migration into account. Future projections are based on the UN medium-fertility scenario.

B Table | G Map I Chart 2 Change country or region

3%

2.5%

2%

15%

1%
05%
0%
oo Belize
2000 2020 2040 2060 2080 2100
P Play time-lapse 1950 @ @ 2100
Data source: United Nations, World Population Prospects (2022) - Lear more about this data FNCSSNSY GEYSNN Ey—

OurWorldinData.org/population-growth | CC BY




image4.png
Population of young, working-age and elderly. Bel;
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The estimated annual number of deaths attributed to each risk factor. Estimates come with wide uncertainties, especially for countries with poor vital registration.
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Change in burden of disease, by age group, Belize, 1990 to 2019

Disability-Adjusted Life Year (DALYs) from all causes per 100,000 individuals, by age group.
DALYs measure the total burden of disease - both from years of life lost due to premature death and years lived with a disability. One DALY equals

one lost year of healthy life.
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Total disease burden by cause, Belize, 1990 to 2019
Total disease burden measured as Disability-Adjusted Life Years (DALYs) per year. DALYs measure the total burden of disease - both from years of
life lost due to premature death and years lived with a disability. One DALY equals one lost year of healthy life.
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DALY rates from non-communicable diseases (NCDs), 2010 to 2019

Age-standardized DALY (Disability-Adjusted Life Year) rates per 100,000 individuals from non-communicable diseases (NCDs). DALYs are used
to measure total burden of disease - both from years of life lost and years lived with a disability. One DALY equals one lost year of healthy life.
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