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Annex 1. Primary demographic and economic data, with 
sources

Item Value Year Source Notes

Population (baseline year) 65 557 054 2020
National Statistical 

Office
 

Population aged ≥ 15 years 83% 2020
National Statistical 

Office
 

GDP US$ 538 649 856 368 2019 Bank of Thailand Current US$

GDP per capita US$ 8215 2019 Calculation  

GDP per employed person 

(average productivity)
US$ 14 539 2019 Calculation  

Projected long-term GDP 

growth per year
5% 2021 World Bank  

Discount rate (for present 

value calculations)
3%  Analyst's choice  

Country income grouping Upper–middle 2021 World Bank  

LCU name Thai baht    

LCU alphabetical code THB   ISO 4217 

Exchange rate 31.11 LCUs per US$ April 2021 Bank of Thailand

Labour force  37 705 520 2020 Bank of Thailand ≥ 15 years

Employed labour force  37 048 356 2020 Bank of Thailand ≥ 15 years

Unemployment rate 

(national)
1.6% 2020 Bank of Thailand

Employed labour 

force/labour force

Labour force participation 

rate 
68.0% 2020 Bank of Thailand ≥ 15 years

Retirement age (years)  60 2020 Bank of Thailand Public sector

Retirement age (years)  65 2020 Calculation
Average total 

retirement agea 

Average number of days 

worked per year
 237 2020

Labor Protection Act, 

Section 30 
 

Total health expenditure THB 618 949 000 000 2018 
WHO Global health 

expenditure database
Estimate

Government health 

expenditure
THB 482 780 220 000 2018 Assumption  

Government expenditure on 

NCDs
THB 139 368 474 530 2018 

Calculation from 

report on health 

financing for NCDs, 

WHO Regional Office 

for South-East Asia 

SEARO and National 

Health Security Office 
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Item Value Year Source Notes

Rate of labour force 
participation reduction

Hypertension 1.5% (1)

Stroke  18% (1)

Acute myocardial infarction 11% (1)

Diabetes (< 40 years) 0.001% (2)

Diabetes (> 40 years) 10% (2)

Cancer 12.5% (1)

COPD and lung disease 8% (1)

Absenteeism: reduction in 
hours employed due to

Hypertension 0.5% (3)

Stroke 9.0% (4)

Cardiovascular disease 9.0% (4)

Diabetes 1.7%

(2), adjusted by 

national expert 

opinion

Cancer 5.1% (3)

COPD 2.7% (5)

Presenteeism: reduction in 
hours employed due to

Cardiovascular disease, 

stroke
3.7% (6)

Diabetes 1.0% (2)

Cancer 5.2% (6)

COPD 11.6% (6)

a Public sector retirement age adjusted up to include private sector behaviour 

COPD, chronic obstructive lung disease; GDP, gross domestic product; LCU, local currency unit
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Annex 2. Additional methodological considerations and 
limitations
Additional considerations and limitations to the methods described in the main report for 

estimating the current burden of disease, costing of scaling up services to address NCDs, 

modelling of their health impacts and valuation of the impacts as health benefits are discussed 

here.

Investment cases and analyses of economic burden consist of estimates of the economic 

value of health outcomes, as either current morbidity or mortality or modelled future averted 

morbidity and mortality. There are several ways to value, or monetize, health outcomes in 

economic terms. In this analysis, we used what is known as “the human capital approach”, 

whereby the impact of death and disease is estimated on the stock of human capital, i.e., the 

workers who actively contribute to the economic activity of a country, the employed working 

age population. As the value of a year of employed life is best summed by a year’s income, 

the human capital approach has been applied with data on average incomes in the formal and 

informal sectors to estimate a median yearly income for the entire working population. Given 

data constraints on the average income in the informal sector, we used a measure of GDP 

per employed individual as a proxy for average income. This is probably an overestimate, as 

factors such as income inequality make average values higher than medium values, and the 

components that enter into GDP, including asset appreciation, are not reflected in individual 

incomes. 

Many investment cases and cost–benefit analyses have used a different approach to 

valuation, counting not only the impact of death and disability on human capital or the active 

workforce but on the entire population. An approach that values each life or each year of 

life equally estimates the “value of a statistical life”, which represents a qualitative opinion of 

society’s appreciation of human life. This approach, most often used in national surveys of 

individuals’ willingness to pay to reduce the likelihood of death or disability, yields a construct 

of the price that people would pay to avert a premature death or regain a year of healthy life. 

We did not use this approach, for two reasons. Application of survey-based valuations from 

other, higher-income countries to Thailand would be unrepresentative and would conflate non 

market-based economic value with market-based economic value. The resulting economic 

benefits and return on investment ratio would therefore no longer represent the expected 

contributions to economic growth but a mix and valuations that do not represent the ethical 

importance held for the lives of others.

Although several input indicators used in the investment case could have been based on 

the most recent data, we used 2019 data for as many inputs as possible in order to avoid the 

temporary shock of the COVID-19 pandemic on the results, such as unemployment rate and 

indicators of risk factors. The pandemic will clearly affect the field of NCDs, as many people 

have changed their behaviour (principally for the worse) during the pandemic; however, the 

relative size of the problem and the costs of the benefits of addressing it should be similar to 

the results in either pre-pandemic or post-pandemic years.
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A key input to estimation of both of the size of the economic burden and the economic 

benefits and return on investment of addressing NCDs is the number of years in a typical 

labourer’s life. As noted in Annex 1, the retirement age in the formal public sector in Thailand 

is 60 for both males and females; however, a significant share of the population work outside 

the public sector and continue working far beyond their 60th birthday. As there is no uniform 

retirement age for this group but to attempt to include it, at least partially, in our analysis, we 

instead assume the average retirement age to be 65 and that therefore premature mortality 

or withdrawal from the labour force at the age of 60 represents 5 years of lost income.

To estimate the years of active labour lost to NCDs (or the benefits of averting the incidence 

or mortality of NCDs), we estimated the remaining average years of working life for each 

age cohort by combining the remaining years of labour with the probability of dying in each 

5-year period, for which there is a specific projected mortality risk, as represented in the 

United Nations life tables for Thailand. There is, however, also a clear non-zero probability of 

withdrawing from the labour force due to factors unrelated to mortality. We included inability 

to participate in the labour force due to NCDs in our estimates but could not account for 

the impact of other diseases on unexpected early retirement. Similarly, we did not include 

in our model other exogenous economic factors, such as economic downturns, that may 

lead to long-term unemployment. As we did not take these conditions into account, we 

consider that the resulting years of working life either lost due to existing NCDs or regained 

due to scaling up interventions to be overestimates. Nevertheless, while we projected GDP 

(and average labour productivity) growth, we also kept constant the share of the employed 

labour force, including that in the formal sector of the economy. This will probably increase 

over time in middle-income countries, and the results are therefore underestimates of the 

resulting economic impact of keeping people in the labour force. Nevertheless, in view of 

general uncertainty about the economy and the labour market of Thailand in the future, there 

is little information on how best to change these assumptions to provide a more accurate 

representation of the expected economic benefits of avoided contractions in the labour 

supply in Thailand over the next 15 years.

Previous national NCD investment cases for estimating the health impact of scaling up clinical 

services for NCDs focused on CVD, COPD and diabetes. We also included breast, cervical 

and colorectal cancers in a package of interventions linked to each type of cancer, principally 

for screening and treatment. These have specific costs and expected health benefits in terms 

of premature mortality averted and improved health of individuals (averted DALYs), which 

contributed to the overall costs and economic benefits of the clinical package. 

Use of the OneHealth Tool in estimating the health impacts of implementing and scaling up 

action related to the alcohol policy is a different approach from those for tobacco, physical 

activity and healthy diets. This tool can be used to estimate health impacts in two ways. One is 

through changes to the disease states of individuals in various age cohorts, as they progress 

through life, modelled in Spectrum, the modelling software package that creates a dynamic 

environment in which different factors change and impact each other over time. Here, changes 

to a risk factor would lead to decreases in the incidence of a disease or in the likelihood of 
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progressing to a worse disease state, eventually resulting in fewer deaths. A second channel, 

used only for alcohol in the OneHealth Tool, is a population-attributable-fraction approach, 

estimated outside of Spectrum. Here, the total fraction of a country’s yearly deaths that are 

attributable to alcohol, including causes of death beyond COPD, CVD or diabetes, is adjusted 

down according to the impact of alcohol-reducing policies on hazardous alcohol use, yielding 

an additional set of avoided deaths and disability. This is seen among the non-economic 

benefits of the different policy packages for Thailand, as alcohol consumption is associated 

with a significant risk, and the intervention would result in a very high ratio of DALYs averted 

to deaths averted in this modelling approach. This is true only for alcohol policies, as the 

principal diseases affected by alcohol are not included in the OneHealth Tool.

Several of the parameters of the estimate of the impact of disease on inability to work, including 

absenteeism and presenteeism, are from research in high-income countries, where social 

safety nets and labour laws exist to cushion the blow of illness and support individuals in 

returning to work, more rapidly and overall. Application to the context of Thailand is not ideal, 

and further research would be helpful for making estimates that more accurately represent 

the realities of people with NCDs in middle-income countries who want to return to work. 

In several parts of the investment case, complex methods and specific assumptions were used, 

which are not described in detail, either here or in the main report. Many are for parameters that 

could be adjusted to make the results more accurate for the local context, such as estimation 

of the impact of a certain intervention. Further work would help strengthen this aspect of the 

analysis, which could be taken into account in a subsequent investment case. Furthermore, 

while air pollution was analysed as a risk factor in estimating the economic burden of NCD 

risk factors, interventions to address this factor were not included in the investment case 

analysis. Research to identify and contextualize the resources required and expected impact 

of a set of interventions to address air pollution would strengthen this analysis, possibly in the 

form of a stand-alone investment case for air pollution. 
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