Appendix A.1: the EPIC model

The EPIC model was developed by the World Health Organization (WHO) to estimate the economic impact of diseases on aggregate economic output (Abegunde and Stanciole 2006). Output (GDP) in country i at time t in EPIC is modeled using a standard Cobb-Douglas production function of the form:
					(1)

where output (Y) in the economy is determined by the aggregate physical capital stock (K), an index of human capital (H) and the stock of labor (L). The parameter α is between 0 and 1, and represents the share of physical capital in national income. It is assumed to be constant over time. Annual data fit to equation (1) are used to estimate α for each year between 2011 and 2019. In the “simulation” of variables for 2020 to 2035 in each of the two scenarios, the parameter α is assumed to remain constant at its average value for 2011-2019.
 
EPIC is used to model the effect of NCDs on aggregate output from reducing inputs in aggregate production through two pathways: (i) NCDs reduce the potential for accumulating capital because of the cost of treatment, and (ii) they reduce labor input because of mortality.

i. Firstly, NCDs affect capital accumulation. Physical capital accumulates based on the following equation of motion:

				(2)

where s refers to the saving rate, C represents the treatment costs, χ is the fraction of the treatment costs financed out of savings, and δ is the rate of depreciation. 

The parameter χ is assumed to be constant and uniform across countries and years and equal to 10% based on previous studies in the literature. 

In this application of the EPIC model, treatment costs will be limited to direct medical costs related to hospitalizations and outpatient visits. For each disease and for each country, hospitalization costs per patient per year are approximated as the product of the average days of hospitalization per patient per year for that disease and the average cost of a hospitalization. Costs of outpatient visits are approximated as the product of the average number of doctor’s visits per patient per year for that disease and the average cost of a doctor’s visit. To caculate total treatment costs Cdit for disease d in year t and for each country i, country-specific per patient costs are multiplied by the prevalence of the disease in that country for that year, under the two scenarios. For each country, Cit is the sum over all six diseases of Cdit.

We therefore abstract from other direct costs (such as the cost of medication and transportation to seek medical care), and from all indirect costs (including lost productivity from morbidity or early death, costs to caregivers, etc…). We use the annual growth rate of capital between 2011 and 2019 to simulate future growth of capital in the status quo scenario. In the intervention scenarios, that same growth rate is applied, but in each year, savings from averted treatment costs () are added to the stock of capital.

ii. Secondly, NCDs affect labor:

					(3)

Where L is the number of people employed, μ is the mortality rate attributed to NCDs, and N is the size of the population entering employment. We use the annual growth rate of the employed population between 2011 and 2019 to simulate future growth of L in the status quo scenario. In the intervention scenarios, that same growth rate is applied, but in each year, deaths averted are added to employed population.

For each country, the human capital index H is assumed to grow at a constant rate, equal to its average annual growth rate between 2011 and 2019.

Appendix A.2: Data sources

	Variable
	Label
	Source
	Years

	Y
	GDP
	Penn World Tables Version 10.0
	2011-2019

	K
	Physical capital
	Penn World Tables Version 10.0
	2011-2019

	H
	Index of human capital 
	Penn World Tables Version 10.0
	2011-2019

	L
	Number of people employed
	Penn World Tables
	2011-2019

	C
	Treatment costs: Average length of hospitalization days
Average number of doctor’s visits by disease
	Idrees et al (2012), Rezai et al (2016), Al Hashimi et al (2022), Silva et al (2020), Gagliardino et al (2017), Agbor et al (2020)
	Various

	
	Average cost of a hospitalization day
Average cost of a doctor’s visit
	WHO-Choice (2010)
	

	
	Capital elasticity of output
	Author’s calculations[footnoteRef:1] [1:  Using data on Y, H, L and K,  is calculated for each year as .] 

	2011-2019

	
	Fraction of treatment costs financed from savings = 10%
	Abegunde and Stanciole 2006
	All 

	
	Mortality from the 6 diseases
	IHME
	2015, 2019
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