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Abstract
Studies on global health and development suggest that there is a strong correlation between the burden
of disease and a country’s level of income. Poorer countries tend to suffer more deaths from
preventable causes such as communicable, maternal, perinatal and nutritional conditions, compared to
high-income countries. In low-income countries the government health expenditure share in the
general government budget is low and out-of-pocket payments for healthcare relatively high. They
also rely heavily on external resources for health funding, yet sustainability of external resource flows
is not guaranteed. This paper explores increasing public healthcare funding from domestic resources
mobilisation, and evaluates the impact of measures to achieve this on sectoral growth and poverty
reduction rates in Uganda using a dynamic computable general equilibrium model. The paper shows
that increasing the government health budget share, facilitates expanded healthcare services, improved
population health, higher sectoral growth and reduced poverty. The agricultural sector is predicted to
post the highest growth when compared to services and industry sectors under both domestic taxation
and aid funding scenarios, while national poverty is predicted to decline from 31% to 12% of the
population by 2020. The paper demonstrates that the most effective measure is to frontload
investment in healthcare and generate additional domestic funding for health from a household tax
earmarked for health.
Keywords: Health financing, Macroeconomy, Development, Poverty, Uganda
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Key messages:


Increasing public healthcare funding potentially generates higher sectoral growth rates and
reduces poverty relative to the baseline



Taxation is a potential source for additional and sustainable funding for healthcare in Uganda



A macro-micro simulation analysis approach is necessary for evaluation of healthcare financing
policies on growth and poverty reduction

1 Introduction
Poverty and ill-health are inextricably linked. Although the direction of the causal link may be
debated, global health estimates suggest a strong correlation between disease burden and national
income (World Health Organisation, 2014a). For example, while communicable, maternal, perinatal
and nutritional conditions contributed 53% of all-cause of deaths in low-income-countries (LICs) in
2012, only 6.8% of deaths were attributed to the same causes in high-income-countries. This could
reflect the impact of inability to afford prevention and treatment, and/or where the presence of such
illnesses affects population, capacity to actively participate in productive activities. Nonetheless, a
vicious circle of poverty and ill-health is seen, where disease and ill-health are both a cause and effect
of poverty. One way to break this circle is to invest in services to prevent and treat disease in order to
generate a higher productivity and reverse the trend. Yet, such investment is problematic for LICs.
Statistics show that total health expenditure share in GDP and government health expenditure
share in general government expenditure, are low for LICs (World Health Organisation, 2014b). Total
health expenditure comprises of both public sources of finance (government general taxation,
mandatory insurance contributions and external grants and loans) and private sources (private
insurance premiums, prepaid schemes, not-for-profit health expenditures and out-of-pocket (OOP)
payments). For most countries in Sub-Saharan Africa health expenditure is lower than the $86 per
capita (in 2012 terms) suggested minimum required to provide key health services (McIntyre,
Meheus, 2014). Statistics also show that countries with lower per capita income have considerably
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higher proportions of private expenditures on health, particularly OOP payment, and greater exposure
to ‘catastrophic health expenditure’ as a result.
Although public health expenditure contributes more than half of the total health expenditure
in Uganda, the private sector share is significant; a trend that has persisted as indicated in Figure 1.
National Health Accounts expenditure tracking shows that public expenditure contributes 58% of the
national health expenditure, of which 17% is government and 41% is external donor funding, while
the private sector contributes 42%, of which 40% is OOP spending by households (MoH - Uganda
Ministry of Health, 2016). While acknowledging that Uganda’s OOP payments share is high when
compared to the WHO recommended maximum of 15%, this paper focuses on increasing public
healthcare expenditure, particularly the government share.
(Insert Figure 1 here)
Critically, there is a high reliance on external resources for public health funding, with the
sustainability of external resource flows not guaranteed, creating a precarious context for health
services delivery. Yet there has been little work that evaluates the possibility of domestic resources
mobilisation for funding public healthcare, and their impact on sectoral growth and poverty reduction.
This paper fills this gap in the literature through such an evaluation, based on an analysis of public
healthcare financing in Uganda.

2 Background
Although synergistic, it is clear better population health supports welfare and economic
benefit (Mushkin, 1962, Bleakley, 2003, Miguel, Kremer, 2004, Psacharopoulos, Patrinos, 2004,
Alderman et al., 2006, Cai, Kalb, 2006, Dunkelberg, Spiess, 2007, Clarke et al., 2008, Hum et al.,
2008, Frijters et al., 2008, Maluccio et al., 2009, Cai, 2010, Feyrer et al., 2011, Baird et al., 2015).
Key mechanisms include improved nutrition, eradication of disease and availability of medical care,
which have positive impacts on education outcomes, wages, labour participation rates, household
living standards and life expectancy.
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Such microeconomic estimates have been used to calibrate macroeconomic effects,
suggesting that differences in health contribute to differences in economic growth and wellbeing
between countries (Hurd et al., 1998, Lee et al., 2000, Bloom, Canning, 2000, Shastry, Weil, 2003,
Bloom et al., 2004, Fogel, 2004, Bloom, Canning, 2005, Marcella et al., 2007, Weil, 2007, Bloom et
al., 2014). These studies argue that healthier workers work harder, longer and smarter, and become
more prolific consumers, benefiting themselves and the economy at large.
However, micro- and macro-economic studies tend to use partial equilibrium estimates, which
reflect the direct impact of health and healthcare policies on wider welfare and the economy, but
ignore indirect effects. For example, regression studies do not account for the health impact on
household incomes and consumption levels transmitted through factor prices and sectoral production
dynamics. Others have argued that the causal link between health, economic growth and welfare is
unclear (Filmer, Pritchett, 1999, Acemoglu, Johnson, 2007, Acemoglu, Johnson, 2014). However, it is
clear that the economy-wide impact of health and healthcare is likely to be complex, non-linear and
bidirectional, requiring a general equilibrium approach to capture the direct and indirect effects in a
dynamic iterative manner over time.
Some studies have used the computable general equilibrium (CGE) technique to assess the
impact of health and healthcare policies on economic growth and employed the “representative
household” model to assess health policy impact on household welfare (Kambou et al., 1992, Arndt,
Lewis, 2000, Arndt, Lewis, 2001, Rutten, 2004, Dixon et al., 2004, Chou et al., 2004, Smith et al.,
2005, Thurlow, 2007, Rutten, Reed, 2009, Keogh-Brown et al., 2009, Smith et al., 2009, Verikios et
al., 2010, Lock et al., 2010, Smith et al., 2011, Smith, Keogh-Brown, 2013, Verikios et al., 2013,
Jensen et al., 2013, Kabajulizi, Ncube, 2015). However, the representative household approach
employed by these studies ignores the actual changes incurred by individual households in the group
and hence does not effectively measure the impact of a given healthcare policy shock on poverty
levels. For instance, any factor income gains or losses from a policy shock are distributed to the
household groups according to the proportions specified by the functional distribution of factor
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income in the social accounting matrix (SAM). Hence we use the household microsimulation
approach to better reflect the impact of policy changes on household welfare.
Microsimulation models have been applied broadly in trade policy and a few in health
(Robilliard et al., 2001, Cockburn, 2002, Cororaton, 2003, Savard, 2003, Cororaton, Cockburn, 2005,
Herault, 2005, Thurlow, 2007, Thurlow, 2008b, Pauw, 2009, Brown et al., 2009). Household
microsimulation models incorporate the heterogeneity of household income sources and consumption
patterns directly in the model, capturing the impact of a policy shock on each household. No study has
used a disaggregated dynamic model with a microsimulation model to measure poverty effects of
public healthcare financing policies.
This study addresses the gap by adopting a disaggregated dynamic CGE model combined
with a household microsimulation model to assess the impact of public healthcare financing options
on the level and structure of growth, and poverty, set in the context of an analysis of Uganda. The rest
of this paper is organised as follows. Section 3 describes the model including parameters representing
the health effects and the data for model calibration. Section 4 discusses the simulation results for the
dynamic baseline and the impact of alternative financing scenarios. Section 5 presents key
conclusions and policy implications.

3 Methodology
We employ a recursive dynamic CGE model, based on the standard CGE model developed by
the International Food Policy Research Institute (IFPRI) but extended to dynamics (Lofgren et al.,
2002, Thurlow, 2004, Thurlow, 2005). The CGE model is linked to the Uganda household
microsimulation model and programmed to run the poverty module.

3.1 Description of the model
The model distinguishes production across nine sectors (activities) purposefully aggregated
from the Uganda micro SAM into agriculture and non-agriculture (industry and services) sectors. The
sectoral distinction allows for the capture of sector growth impacts resulting from healthcare financing
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policies. Production technology is a nested structure which is particularly useful in this analysis for
two reasons. First, the technologies of the component processes are different; while it is possible to
substitute within the value-added bundle, such as between healthcare labour and capital in the
healthcare value-added bundle, it is not possible to substitute between the value-added and the
intermediate bundle, such as between healthcare labour and medicines for curing a particular ailment.
Second, the nested production structure allows for the distinction of different subsets of input
combinations in the production process.
Factors are assumed to be fully employed and labour is mobile across sectors with flexible
wages. Although the full employment of labour is more consistent with skilled categories, the
existence of a large informal sector1 absorbs the unemployed who are laid-off by contracting sectors
so that the full employment condition is maintained.
Each activity (sector) produces one or more outputs and any commodity may be produced and
marketed by more than one activity. In the commodity market the supply-side domestic output is
allocated between exports and domestic sales according to a constant elasticity of transformation
function. On the demand-side total consumption is made up of domestic demand and final imports
determined by constant-elasticity-of-substitution function between imports and the corresponding
composite domestic goods.
Household income comprises factor income redistributed according to the value shares, given
the factor endowment shares for each household, and transfers from other households, the government
and the rest of the world. Households use their income to pay taxes, for consumption expenditure and
for saving, according to their marginal propensities to save. Government income is derived from tax
revenue and transfers from the rest of the world while government (re)current revenue is used for
expenditure on commodity consumption (service provision such as healthcare), transfers to
households and the budget balance is a flexible residual.

3.1.1 Recursive dynamics
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The intertemporal and lagged effects of health and healthcare investments are captured in a
dynamic set up over the model horizon. The model solves for a single period and the solution for that
period forms the basis for the next model run, and the process continues, forming a recursive dynamic
model. The between-period adjustments include capital accumulation, health effects, and government
consumption expenditure.

3.1.2 Health effects
Improved population health –reflected in morbidity and mortality rates, and life expectancy –
improves labour supply, labour productivity and total factor productivity. Healthier people are better
workers (they work harder, longer and more productively) and are likely to be more prolific
consumers. Additionally, a higher life expectancy suggests that, as people expect to live longer, they
may be encouraged to save and invest for later years, thereby increasing the stock of investment and
physical capital per worker. The impact of changes in morbidity, mortality and life expectancy is
captured in the model by specifying growth rates for labour supply, labour productivity and total
factor productivity.
Evidence of the link between these health indicators on the one hand, and labour and total
factor productivity, on the other, is not readily available in Uganda. Nor is there evidence of a
correlation between public health expenditure and health outcomes. However, there are studies
indicating that: health status has a positive and significant effect on labour force participation and
labour productivity (Bleakley, 2003, Case et al., 2005, Cai, Kalb, 2006, Hum et al., 2008, Cai, 2010,
Baird et al., 2015); poor child-health lowers labour participation rates for women (Dunkelberg, Spiess,
2007); expanded healthcare coverage through higher levels of publicly funded health expenditure
leads to lower child and adult mortality, with a more significant impact among the poor (Anand,
Ravallion, 1993, Bidani, Ravallion, 1997, Anyanwu, Erhijakpor, 2007, Bokhari et al., 2007, Cevik,
Tasar, 2013, Moreno-Serra, Smith, 2015, Maruthappu et al., 2015); and a positive association between
rising life expectancy and increased savings (Hurd et al., 1998, Lee et al., 2000, Bloom, Canning,
2000, Bloom et al., 2004, Bloom, Canning, 2005, Marcella et al., 2007, Weil, 2007). Consequently
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parameter values for labour supply, labour productivity and total factor productivity growth are
computed from these studies for simulations in the Ugandan model. For the dynamic baseline, the
fixed level of labour supply adjusts exogenously from a linked demographic model for Uganda. It is
also assumed that increasing public health spending and expanding health services generates: (i)
services that are effective in treating and curing the people, (ii) increases in the total amount of
effective services consumed by the people and, (iii) the services consumed are cost-effective in
improving health.

3.1.3 The Top-Down CGE-Micro-simulation model
Poverty in Uganda is multi-dimensional and its measurement has evolved to include both
income and expenditure, and non-monetary dimensions. This model is built on the income and
expenditure-based measures of poverty. The poverty module is programmed with the household
microsimulation of the top-down macro-micro ‘incidence’ model2. It links household income changes
at the aggregate level as reported in the CGE model to individual households in the micro-model. The
household micro-model is embedded in the Uganda national household survey (UNHS) 2005/2006
data, which underlies the 2007 SAM data, from which the CGE model is initially calibrated. The
modelling in this paper focuses on ‘income poverty’ as the aim is to capture the healthcare financing
policy impact on household consumption expenditure and report on the deviations from the
established minimum standard (poverty line).
The CGE model and the poverty microsimulation module are implemented sequentially. Each
of the households in the UNHS 2005/2006 is linked directly to their corresponding household
category in the CGE model. The CGE model is implemented first and generates changes in
representative households’ consumption and prices which are then passed on to the microsimulation
model. The micro-simulation model is implemented next, incorporating the changes from the CGE
households’ category and passed on to the corresponding individual households in the household
survey, where total consumption expenditures are recalculated. A new level of per capita expenditure

8

for each household in the survey is generated and compared to the official poverty line. This measure
of poverty is the same as the official poverty estimates.
We use the Foster-Greer-Thorbecke (FGT) poverty indices embedded in the microsimulation
poverty module to analyse the healthcare financing policy impact on poverty 𝑃0 reports the incidence
of poverty and 𝑃1 the depth of poverty (Foster et al., 1984). The FGT indices measure by how much
households are better- or worse-off in terms of changes in consumption expenditure relative to an
established minimum requirement (the official poverty line).

3.2 The data
The model is calibrated from an updated Uganda SAM, originally constructed in 2007
(Thurlow, 2008a). A SAM is a comprehensive, economy-wide data framework representing the
economy by capturing the financial value of transactions and transfers between all economic agents in
the system, for a year. It is a square matrix with each account represented by a row (income) and a
column (expenditure) i.e. the double entry system of accounting. The Uganda SAM is a 122x122
matrix representing 50 sectors including the health sector, factors of production –(land, capital and
labour disaggregated into self-employed, unskilled, and skilled workers), and institutions, –
enterprises, households, government and the rest of the world.
The SAM captures the households’ various functions: they receive income, consume goods
and services, save and invest, and pay taxes. The proposed tax in this model applies to those
households already eligible to pay tax, as per the benchmark data (SAM 2007). Households are
categorised by residence (rural/urban) and by the primary income earner’s main economic activity
(farming/non-farming). This enables us to trace the effects of the healthcare financing policy shock
through the various household income and consumption patterns and the relationship to poverty
levels.
This study disaggregated the SAM health account into three new accounts – government
primary health, government other health, and private health – because the resource claims differ by
type (public/private) and level of care. For instance, private health is paid for at the point of
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consumption while government healthcare is (mostly) free of charge to the consumer, and inputs and
costs are different for the production of government primary health and government other-health.
Consequently the economy-wide adjustment mechanisms from a healthcare financing policy shock
are likely to generate different impacts on the level and structure of growth and poverty. The
microsimulation model is updated to incorporate the newly created health sector accounts and all the
linked activity, commodity, factor and institutional accounts in the SAM.
Data for updating the SAM was obtained from various sources, including national accounts,
UNHS 2005/2006 and 2009/2010, the government health expenditure data 2007/2008 collected by
Uganda Bureau of Statistics and the government medium-term expenditure framework (MTEF)
2013/2014. Given the various sources of data and different time periods the SAM is balanced using
the cross entropy method in a GAMS program for balancing a SAM (Robinson et al., 2000, Fofana et
al., 2005).

3.3 Model simulations scenarios
The modelling approach uses a series of simulations to establish different trajectories, starting
with a predicted baseline and then implementing various scenarios to generate counterfactuals. While
acknowledging that the private sector contribution to total health expenditure is significant, this paper
focuses on evaluating public health expenditure and explores alternative sources of funding public
health expenditure. The counterfactual simulations do not include any specific changes in private
sources of health funding, such as insurance and OOP payments. For each of the public healthcare
financing alternatives, the model is set to a path that achieves the Abuja Declaration target on health
financing which requires African governments to increase the health budget share in the general
government budget to at least 15% (African Union, 2001).

3.3.1 The baseline scenario
The baseline simulation assumes the healthcare financing status quo prevails portraying the
performance of the economy and poverty rates from 2008 to 2020 in the absence of effects accruing
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from alternative public healthcare financing proposals. It acts as a benchmark against which the
sectoral and welfare impacts of the healthcare financing proposals are measured. This baseline level
of health financing also generates some improvement in population health and hence growth in labour
force participation which is captured in the dynamic baseline using parameter values computed from
UNHS 2005/2006 and 2009/2010 labour survey modules. The model is calibrated with a capital
growth rate so that it generates a GDP growth rate that emulates the historical growth rate which has
averaged 6.5% since 2000 (Uganda Bureau of Statistics, 2013).

3.3.2 Prioritisation of the health budget
This simulation increases the health sector share in the government budget while taxes remain
unchanged and government expenditure is fixed in real terms. The immediate effect of this
government action is to reduce resources available to other government functions. The government
demand scaling factor for health is increased annually by 10% for government primary healthcare and
5% for government other-healthcare in order to achieve the targeted 15% government health budget
share. Since the government health demand scaling factor is exogenous while the government health
(functional) share is endogenously determined, the model produces the annual growth rate in
government healthcare spending necessary to achieve the desired 15% health budget share by 2020.

3.3.3 Earmarked taxes for health
This simulation aims to increase the health sector budget funded by additional tax revenue
earmarked for healthcare. There is no readily available data on earmarking taxes in Uganda. Lessons
can be drawn from experiences of similar schemes in countries such as South Africa, Ghana, Tanzania
and Australia (Carling, 2007, McIntyre et al., 2008, Ataguba, Akazili, 2010). The growth in direct tax
revenue required to meet the 15% health budget share is achieved by setting the households’ direct tax
adjustment factor at 11% annually. Consequently the model endogenously generates tax rates for each
household category in such a way that tax rates increase in proportion to the initial rate. The tax
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adjustment rate is applied uniformly to all the households eligible to pay income taxes as defined by
the SAM; tax exempt households are thus not impacted by the proposed tax.

3.3.4 Foreign Aid for health
This simulation increases the health budget through increased foreign aid; modelled as an
increase in the inflow of foreign savings designated as grants for budget support. The assumption is
that additional aid grants beyond the historical trend depicted in the national accounts go to the health
sector; the government does not withdraw its share of health sector budget contribution from general
taxation revenue, and aid resources are effectively used by government according to the health sector
strategic plan (HSSP). The foreign savings growth parameter is set to 5% per annum in order for the
model to generate absolute foreign savings inflow to meet the desired 15% health sector budget share
by 2020.

4 Results and discussion

4.1 The baseline scenario
The poverty impacts from the baseline simulation are presented in Table 1. Poverty is
predicted to decline with the absolute number of poor people falling from 8.46 to 4.87 million by
2020. In the baseline, all households benefit from higher factor returns because sectoral production
and consequently factor demand and payments, are predicted to rise over the period 2008 to 2020
(Table 2). National farming household poverty, initially high, is predicted to decline considerably
faster when compared to non-farming household poverty. This is explained in part by the shares of
sources of household income in the SAM where more than 50% of farming households’ income is
derived from labour and land compared to 30% for non-farming households. Hence the total benefit
from returns to growth in labour force participation rates, as modelled in the baseline, is likely to be
proportionately higher for farming households. Ultimately, household income poverty reduces faster
among farming households compared to non-farming households.
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(Insert Tables 1 and 2 here)
Although absolute poverty declines in the baseline scenario, it fails to meet the Social
Development Goals target on poverty: eradicate extreme poverty by 2030. The predicted absolute
number of poor people by 2020 is still high and poverty remains a challenge in Uganda.

4.2 Impact of alternative healthcare financing scenarios on growth and poverty levels 4.2.1
Impact on sector value-added
Results for the predicted change in sector value-added by 2020 are presented in Table 2. The
relatively high growth predicted in health sector value-added is attributed to growth in both the
quantity and quality (value) of the factors demanded because it is intensive in the use of skilled
workers whose value is relatively higher. The government both demands and produces the health
commodity. As the government health expenditure increases, health sector production increases to
meet the increasing government health consumption demand.
The agricultural sector directly benefits from the health-induced growth in labour force
supply and labour productivity because agriculture employs 67% of the total Ugandan labour force.
Through forward linkages the predicted expansion in the agricultural sector provides inputs and spurs
growth in the food-processing segment of manufacturing. As the food-processing sector expands, it
creates markets by increasing demand for the manufactured goods that it uses as inputs. This in turn
posits higher growth rates in the input supply sectors, such as chemicals and utilities. Additionally, the
expanding labour force increases effective demand and markets for manufactured goods which results
in further growth for the manufacturing sectors.
Although not explicit, the predicted lower sectoral growth rates for agriculture, industry,
machinery and construction under the aid scenario when compared to the tax scenario, point to
structural bottlenecks that exist in the country. This suggests that continuous additional foreign aid
inflow channelled to a service sector becomes less effective without commensurate expansion in
enabling economy-wide infrastructure networks. It is important to bear in mind that while investing in
the health sector is crucial, it is also necessary to invest in infrastructure networks so that producers
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and consumers are better integrated into national and international markets, thus expanding
opportunities and accelerating growth (Wiebelt et al., 2011). The development of enabling
infrastructure networks, such as roads and energy, is essential to harness the productivity gains
produced by the improvement in population health.

4.2.2 Impact on national poverty
Figure 2 illustrates the change in national poverty rates when compared to baseline levels,
distinguishing the analysis between Panel 1 – without health – and Panel 2 –with health – effects. A
negative plot means that, for a given scenario, the proportion of people in poverty is predicted to be
lower when compared to the baseline rate while a positive plot implies the proportion of poor people
is predicted to be higher. Consequently, poverty is predicted to increase under the prioritisation and
tax scenarios in Panel 1 while it is predicted to decline by different magnitudes under all scenarios in
Panel 2.
Excluding health effects from the analysis may be misleading for policy advice because Panel
1 shows that increasing the health budget could have negative implications for poverty reduction.
Given the modelled 3% annual population growth and the proposed healthcare financing, the model
predicts a larger absolute number of poor people under the prioritisation scenario: 4.94 million
compared to 4.86 million for the baseline and 4.83 and 4.66 million poor people under the tax and aid
scenarios respectively.
When health effects are excluded from the analysis the impact on poverty is consistent with
the theoretical “factor-bias effect” of expanding a non-tradable health sector in production
equilibrium, depicted in column three in Table 2. The factor-bias effect postulates that, given a fixed
endowment of labour, expanding the non-tradable health sector will reduce the quantity of labour
available to the tradable sectors and their output will fall. The tradable sectors eventually contract and
demand less of the factors of production which may translate into lower factor returns for the factor
owners and declining household incomes hence the increase in household poverty rates compared to
the baseline. The factor-bias effect is compounded by the constrained government resources when,
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under a fixed budget, the government reallocates resources to the health sector so that there are less
resources available to other growth-enabling sectors, such as energy and construction.
(Insert Figure 2 here)
Alternatively, accounting for health effects in the analysis shows that the healthcare
investments lead to a “scale-effect” of an expanding health sector –treating and curing people
generates growing effective labour supplies for all sectors in the economy. The scale-effect of an
expanding health sector is a compensating impact which counteracts the contracting consequence of
constrained government funding and the factor-bias effect on all-sector production under the
prioritisation scenario. And if government raises additional healthcare funding from either taxation or
foreign aid, the scale-effect of an expanding health sector is much greater. The economy-wide sector
expansion provides avenues for households to sell their factors, and hence higher household income
earnings. Since sectors are interlinked, as suppliers or demanders, the expansion in the production
output reverberates throughout the economy so that all categories of labour are able to find some form
of employment, both in the formal and informal sectors.
The sector expansion is particularly beneficial to the informal sector given that an estimated
67% of the working persons in the non-agricultural sector were reportedly in informal employment
(Uganda Bureau of Statistics, 2010). Although informal sector wages are relatively low, the sector is
expanding and absorbing all labour categories that are, nevertheless, engaged in productive activities
therefore earning income so that households are relatively better-off.

4.2.3 Impact on rural versus urban poverty
In Uganda, poverty is a rural phenomenon hence it is imperative to delve into the healthcare
policy impact on poverty dynamics by population residence.
(Insert Figure 3 here)
The trend in rural poverty reduction is a confirmation of the capacity of the majority of rural
inhabitants who are mainly self-employed in the agricultural sector to benefit from any improvement
in land and labour productivity. The distribution of factor payments to households in the benchmark
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database shows the shares for rural households to be: 95% for self-employed, 59% for unskilled and
41% for skilled labour and 96% for land.

Thus growth in labour factor productivity and,

consequently, total factor productivity, translates into higher returns to the factor owners, according to
their shares, hence more income for rural households. These results demonstrate that investment in
health improvement activities has the potential to boost productivity and output in the agricultural
sector which, in turn, spurs economic growth and accelerates poverty reduction. This result is
consistent with other Ugandan studies which find that accelerating growth in agriculture productivity
and the spill-over effects could increase rural households’ consumption expenditure and reduce
poverty significantly (Dorosh et al., 2002, Benin et al., 2008)
Urban poverty is reduced because the urban-poor mainly engage in the informal sector,
largely preoccupied with casual labour activities. Therefore, any measure that improves the health and
productivity of this category of the population directly impacts on their ability to increase their
earnings, particularly selling their labour.
Furthermore, the trend in poverty reduction rates in rural and urban areas and farming and
non-farming households is also explained by the incidence of poverty in Uganda; highest among the
working population engaged in primary sector activities followed by the manufacturing sector, while
poverty is least likely for those in the service sector (Uganda Bureau of Statistics, 2012). Primary
sector activities are mainly rural, while manufacturing sector activities are mainly among the urban
informal sector. These sectors are labour intensive and the majority of workers are self-employed
and/or unskilled. Therefore, an increase in healthcare investment that improves health outcomes and
translates into growth in labour and total factor productivity is likely to increase labour earnings and
income levels of households engaged in primary and manufacturing sectors.
The shares for sources of household income in the benchmark data set further explains the
distinction in poverty rates between farming and non-farming households. Farming households derive
50% of their income from labour and land compared to only 31% for non-farming households. This
means the share of labour returns due to rising labour productivity is likely to be proportionately
higher for farming households hence reducing income poverty faster. Additionally, 85% of the
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population is rural based, of which 70% is engaged in agriculture. Consequently health status
improvement which increases labour productivity and participation rates is likely to reduce income
poverty for all households through the inter-linkages between agriculture, manufacturing and services
sectors.
The predicted household tax rates illustrate the impact of the proposed tax on inter-household
equity. For Kampala, the capital city with a proportionately high concentration of high-income
households, the tax rate is predicted to increase to 21% by 2020 compared to 7% for other urban
households and 1.7% - 3.9% for rural households. The proposed tax places a proportionately bigger
burden of healthcare financing on higher income households. Tax exempt households, as per the
SAM, would not be burdened by the proposed tax because the tax adjustment in the model is applied
to households that are already eligible to pay income taxes in the SAM. Tax exempt households can
be identified by mapping the UNHS data since the SAM household income and expenditure values
are computed from the UNHS. The current model set up, however, is not suited to address the policy
impact on intra-household equity. A behavioural micro-simulation model that first estimates
individual behaviour econometrically would better capture the intra-household tax policy impact.

5 Conclusions and Policy implications
Domestic resource mobilisation for healthcare could be stepped up, particularly as regards
expanding the tax base. Although there is a value-added tax (18%), fees, licences, and permits that
many individuals and small businesses pay in the informal sector, a relatively large proportion of
households are not appropriately taxed. The existence of a large informal sector complicates the
ability to collect direct taxes as most of the individuals and businesses in informal sector activities are
not registered, and if registered they do not keep good records. It is not uncommon for a teacher who
earns a monthly salary of four hundred thousand shillings to be taxed at source while a sole proprietor
with an informal sector business making a monthly profit of one million shillings goes untaxed, or at
best pays a presumptive tax, which is not progressive. However, with the recently established
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National Identity registration and data bank, if updated regularly, individuals and businesses can be
tracked relatively easily.
The proposed household health tax could take the positives from the abolished graduated-tax
(G-Tax) formerly levied on the majority of adult Ugandans and a major source of revenue for rural
and town councils. A study on rural taxation in Uganda showed that by 2003, the G-Tax bands in the
government personal income had been greatly simplified to a progressive schedule and despite the
politicization of the tax it did not pose a significant burden on households, rich or poor (Bahiigwa et
al., 2004). The G-tax was a form of bringing into the system income that was not covered by the payas-you-earn tax that is deducted at source. Given the politicisation of taxes in Uganda, it is highly
desirable that a positive relationship between taxation and service delivery is explicitly established
and essential that both the quantity and quality of healthcare services are seen to then improve.
Although aid-for-health is projected as a good source of fiscal space for health in Uganda, in
terms of improving welfare, there is a challenge of sustainability. As rich countries grapple with
financial crises and austerity, there is a growing worry as to whether these countries will continue to
meet their foreign aid commitments while making major domestic budget cuts. Moreover, foreign aid
sustainability in the recipient countries has been criticised for trapping developing countries in a
vicious cycle of “aid dependency” and leaving countries in need of more aid as opposed to being
“weaned off aid” (Moyo, 2009). Therefore, it is imperative that consideration be made for the policy
options that propose creating fiscal space for health premised on domestic resources mobilisation.
The conclusions from this study ought to be taken within the context of the assumptions in the
modelling exercise. There are structural bottlenecks that may prevent absorption and efficient use of
additional health funding, particularly in the short-term, so that the full benefits from expanding the
health sector predicted by the model are not realised. For instance, factor demand by an expanding
health sector may not be met in the short-term because it takes time to train healthcare workers and to
construct and equip health facilities. However, the mid- to long- term (as assumed in this model)
offers flexibility in availability of healthcare labour. Moreover, shortage of healthcare labour could be
overcome by a deliberate government policy to attract foreign healthcare workers. Evaluation of the
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economy-wide impact of importing healthcare labour is a topic for future study. Additionally, the
factor market closure assumed full employment of factors, which is plausible for skilled labour, but
may not be the case for all factors. Underemployment of unskilled labour and land is possible which
means results could be different from those predicted here.

NOTES
1 Informal sector employment in Uganda refers to persons who are in precarious employment situations
irrespective of whether or not the entity for which they work is in the formal or informal sector. Persons in
informal employment therefore consist of all those in the informal sector; employees in the formal sector; and
persons working in private households who are not entitled to basic benefits such as pension/retirement fund,
paid leave, medical benefits, deduction of income tax from wages and whose employment agreement is verbal
(Uganda Bureau of Statistics, 2010).
2 There are variants of microsimulation approaches including the top-down macro-micro ‘incidence’ models
and the top-down macro-micro ‘simulation (behavioural)’ models. For a comprehensive discussion of the
advantages and shortcomings of these approaches see (Savard, 2003, Pauw, 2009).

References
Acemoglu, D., Johnson, S. 2007. Disease and Development: The Effect of Life Expectancy on
Economic Growth. Journal of Political Economy, 115, 925-985.
Acemoglu, D., Johnson, S. 2014. Disease and Development: A Reply to Bloom, Canning, and Fink.
Journal of Political Economy, 122, 1367-1375.
African Union 2001. Abuja declaration on HIV/AIDS, Tuberculosis and Other related Infectious
Diseases. Abuja, Nigeria: African Union.
Alderman, H., Hoddinott, J., Kinsey, B. 2006. Long Term Consequences of Early Childhood
Malnutrition. Oxford Economic Papers, New Series, 58, 450 - 474.
Anand, S., Ravallion, M. 1993. Human Development in Poor Countries: On the Role of Private
Incomes and Public Services. Journal of Economic Pesrspectives, 7, 133-150.

19

Anyanwu, J. C., Erhijakpor, A. E. O. 2007. Health Expenditures and Health Outcomes in Africa.
African Development Bank: Economic Research Working Paper Series.
Arndt, C., Lewis, J. D. 2000. The Macro Implications of HIV/AIDS in South Africa: A preliminary
Assessment. The Economics of HIV/AIDS in Developing Countries conference. Durban,
South Africa.
Arndt, C., Lewis, J. D. 2001. The HIV/AIDS pandemic in South Africa: Sectoral Impacts and
Unemployment. Journal of International Development, 13, 427-449.
Ataguba, J. E.-O., Akazili, J. 2010. Health care financing in South Africa: moving towards universal
coverage. Continued Medical Education (CME), 28, 74-78.
Bahiigwa, G., Ellis, F., Fjeldstad, O.-H., Iversen, V. 2004. Rural Taxation in Uganda: Implications for
Growth, Income Distribution, Local Governement Revenue and Poverty Reduction. Kampala,
Uganda: Economic Policy Research Centre: Research Series.
Baird, S., Hicks, J. H., Kremer, M., Miguel, E. 2015. Worms at Work: Long-run impacts of child
health investment. Mimeo http://scholar.harvard.edu/files/kremer/files/worms-at-work_201507-23.pdf.
Benin, S., Thurlow, J., Diao, X., Kebba, A., Ofwono, N. 2008. Agricultural Growth and Investment
Options for Poverty Reduction in Uganda. International Food Policy Research Institute
(IFPRI): IFPRI Discussion Papers.
Bidani, B., Ravallion, M. 1997. Decomposing social indicators using distributional data. Journal of
Econometrics, 77, 125-139.
Bleakley, H. 2003. Disease and Development: Evidence from the American South. Journal of the
European Economic Association, 1, 376 - 86.
Bloom, D. E., Canning, D. 2000. The Health and Wealth of Nations. Science, 287, 1207-1209.
Bloom, D. E., Canning, D. 2005. Health and Economic Growth: Reconciling the Micro and Macro
Evidence. CDDRL: CDDRL Working Papers.
Bloom, D. E., Canning, D., Fink, G. 2014. Disease and Development Revisited. Journal of Political
Economy, 122, 1355-1366.

20

Bloom, D. E., Canning, D., Sevilla, J. 2004. The Effect of Health on Economic Growth: A production
Function Approach. World Development, 32, 1-13.
Bokhari, F. S., Gai, Y., Gottret, P. 2007. Government Health Expenditures and Health Outcomes.
Health Economics, 16, 257-273.
Brown, L. J., Harris, A. H., Picton, M., et al. 2009. Linking Microsimulation and Macro-Economic
Models to Estimate the Economic Impact of Chronic Disease Prevention. New Frontiers in
Microsimulation Modelling. Australia: NATSEM, University of Canberra, Australia.
Cai, L. 2010. The relationship between health and labour force participation: Evidence from a panel
data simultaneous equation model. Labour Economics 17, 77-90.
Cai, L., Kalb, G. 2006. Health status and labour force participation: evidence from Austaralia. Health
Economics, 15, 241-261.
Carling, R. 2007. Tax Earmarking: Is it Good Practice? Australia: The Centre for Independent
Studies.
Case, A., Fertig, A., Paxson, C. 2005. The lasting impact of childhood health and circumstance.
Journal of Health Economics, 24, 365-389.
Cevik, S., Tasar, M. O. 2013. Public spending on health care and health outcomes: Cross-country
comparison. Journal of Business, Economics & Finance, 2.
Chou, J., Kuo, N.-F., Peng, S.-L. 2004. Potential Impacts of the SARS Outbreak on Taiwan's
Economy. The Earth Institute of Columbia University and the Massachusets Institute of
Technology: Asian Economic Papers, 3.
Clarke, S. E., Jukes, M. C. H., Njagi, J. K., et al. 2008. Effect of intermittent preventive treatment of
malaria on health and education in schoolchildren: a cluster-randomised, double-blind,
placebo-controlled trial. The Lancet, 372.
Cockburn, J. 2002. Trade Liberalisation and Poverty in Nepal: A computable General Equilibrium
Micro Simulation Analysis. Oxford: CSAE Working Paper Series.

21

Cororaton, C. B. 2003. Analysis of Trade Reforms, Income Inequality and Poverty Using
Microsimulation approach: The Case of the Philipines. Philipine Institute for Development
Studies: Discussion Paper Series.
Cororaton, C. B., Cockburn, J. 2005. Trade Reform and Poverty in the Phillipines: a Computable
General Equilibrium Microsimulation Analysis. Centre interuniversitaire sur le risque, les
politiques économiques et l'emploi (CIRPEE) Working Papers.
Dixon, S., McDonald, S., Roberts, J. 2004. AIDS in Botwsana: Evaluaing the general equilibrium
implications of health care interventions. Health Economics and Decision Science. Sheffield:
University of Sheffield, UK.
Dorosh, P., El-Said, M., Lofgren, H. 2002. Welfare and production effects of technical change,
market incentives and rural incomes: A CGE analysis of Uganda's agriculture. Washington,
D.C. : The International Food Policy Research Institute.
Dunkelberg, A., Spiess, C. K. 2007. The Impact of Child and Maternal Health Indicators on Female
Labor Force Participation After Childbirth – Evidence for Germany. Berlin, German: German
Institute of Economic Research: SOEP papers.
Feyrer, J., Politi, D., Weil, D. N. 2011. The Economic Effects of Micronutrient Deficiency: Evidence
from Salt Iodization in the United States. ESE Discussion Papers 201, Edinburgh School of
Economics, University of Edinburgh.
Filmer, D., Pritchett, L. 1999. The impact of public spending on health: does money matter? Social
Science & Medicine, 49, 1309-1323.
Fofana, I., Lemelin, A., Cockburn, J. 2005. Balancing a Social Accounting Matrix: Theory and
application. Canada: CIRPEE, University of Laval.
Fogel, R. 2004. Health, Nutrition, and Economic Growth. Economic Development and Cultural
Change, 52, 643-658.
Foster, J., Greer, J., Thorbecke, E. 1984. A class of decomposable poverty measures. Econometrica,
52, 761-766.

22

Frijters, P., Johnston, D. W., Shah, M., Shields, M. A. 2008. Early Child Development and Maternal
Labor Force Participation: Using Handedness as an Instrument. German: Institute for the
Study of Labor Discussion Papers.
Herault, N. 2005. Building and Linking a Microsimulation Model to a CGE Model: The South
African Microsimulation Model. Centre d'economie du developpement IFReDE - GRES
Universite Bordeaux IV.
Hum, D., Simpson, W., Fissuh, E. 2008. The Impact of Health on Labour supply over the Life Cycle.
Canada: Department of Economics, The University of Manitoba.
Hurd, M., McFadden, D., Gan, L. 1998. Subjective Survival Curves and Life-Cycle Behaviour. In:
Wise, D. (ed.) Inquiries in the Economics of Aging. Chicago: University of Chicago Press.
Jensen, H. T., Keogh-Brown, M. R., Smith, R. D., et al. 2013. The importance of health co-benefits in
macroeconomic assessments of UK Greenhouse Gas emission reduction strategies. Climate
Change, 121.
Kabajulizi, J., Ncube, M. 2015. The economy wide impact of HIV/AIDS and the funding dilemma in
Africa: Evidence from a dynamic life cycle horizon of Uganda. Blavatnik School of
Government (BSG) Working Papers, University of Oxford.
Kambou, G., Devarajan, S., Over, M. 1992. The Economic Impact of AIDS in an African Country:
Simulations with a Computable General Equilibrium Model of Cameroon. Journal of African
Economies, 1, 109-130.
Keogh-Brown, M. R., Smith, R. D., Edmunds, J. W., Beutels, P. 2009. The macroeconomic impact of
pandemic influenza: estimates from models of the United Kingdom, France, Belgium and The
Netherlands. European Journal of Health Economics.
Lee, R., Mason, A., Miller, T. 2000. Life Cycle Saving and the Demographic Transition: The Case of
Taiwan. Population and Development Review, 26, 194-219.
Lock, K., Smith, R. D., Dangour, A. D., et al. 2010. Health, Agricultural, and economic effects of
adoption of healthy diet recommendations. The Lancet, 376, 1699-709.

23

Lofgren, H., Harris, R. L., Robinson, S. 2002. A Standard Computable General Equilibrium (CGE)
Model in GAMS, Washington D.C., International Food Policy Research Institute (IFPRI).
Maluccio, J. A., Hoddinott, J., Behrman, J. R., et al. 2009. The impact of improving nutrition during
early childhood on education among Guatemalan adults. The Economic Journal, 119, 734 763.
Marcella, A., Bloom, D. E., Canning, D., Jamison, D. T. 2007. The Consequences of Population
Health for Economic Performance. In: Mills, S., Gibson, L. , Mills, A. (eds.) Health,
Economic Development, and Household Poverty. Oxford: Routledge.
Maruthappu, M., Ng, K. Y. B., Atun, R., Williams, C., Zeltner, T. 2015. Government Health Care
Spending and Child Mortality. Pediatrics, 135, e887-e894
McIntyre, D., Garshong, B., Mtei, G., et al. 2008. Beyond fragmentation and towards universal
coverage: insights from Ghana, South Africa and the United Republic of Tanzania. Bulletin of
the World Health Organization, 86, 871-876.
McIntyre, D., Meheus, F. 2014. Fiscal Space for Domestic Funding of Health and Other Social
Services. London, Chatham House: Centre on Global Health Security Working Group Papers,
The Royal Institute of International Affairs.
Miguel, E., Kremer, M. 2004. Worms: Identifying Impacts on Education and Health in the presence of
treatment externalities. Econometrica, 72, 159 - 217.
MoH - Uganda Ministry of Health 2016. Annual Health Sector Performance Report: Financial Year
2015/2016. Kampala, Uganda: Ministry of Health, Government of Uganda.
Moreno-Serra, R., Smith, P. C. 2015. Broader health coverage is good for the nation's health:
evidence from country level panel data. Journal of the Royal Statistical Society: Series A
(Statistics in Society), 178, 101-124.
Moyo, D. 2009. The World of Aid. Dead Aid: Why Aid Is Not Working and How There is a Better
Way for Africa. New York: Farrar, Strauss, and Giroux.
Mushkin, S. J. 1962. Health as an Investment. Journal of Polictical Economy, 70, 129-157.

24

Pauw, K. 2009. Labour Market Policy and Poverty: Exploring the Macro-Micro Linkages of
Minimum Wages and Wage Subsidies. Doctor of Philosophy, University of Cape Town.
Psacharopoulos, G., Patrinos, H. A. 2004. Returns to investment in education: a further update.
Education Economics, 12, 111 - 134.
Robilliard, A.-S., Bourguignon, F., Robinson, S. 2001. Crisis and Income Distribution: A MicroMacro Model for Indonesia. Word Bank.
Robinson, S., Cattaneo, A., El-Said, M. 2000. Updating and Estimating a Social Accounting Matrix
Using Cross Entropy Methods. Washington, D.C.: Trade and Macroeconomics Division
Discussion Paper, International Food Policy Research Institute.
Rutten, M. 2004. The economic impact of health care provision: A CGE assessment for the UK.
Doctor of Philosophy Book, University of Nottingham.
Rutten, M., Reed, G. 2009. A comparative analysis of some policy options to reduce rationing in the
UK's NHS: Lessons from a general equilibrium model incorporating positve health effects.
Journal of Health Economics, 28, 221-233.
Savard, L. 2003. Poverty and Income Distribution in a CGE-Household Micro-Simulation Model:
Top-Down/Bottom-Up Approach. Centre interuniversitaire sur le risque, les politiques
économiques et l'emploi (CIRPEE) Working Papers.
Shastry, G. K., Weil, D. N. 2003. How much of cross-country income variations is explained by
health? Journal of the European Economic Association, 1, 387 - 396.
Smith, R. D., Keogh-Brown, M. R. 2013. Macroeconomic impact of a mild influenza pandemic and
associated policies in Thailand, South Africa and Uganda: a computable general equilibrium
analysis. Influenza and Other Respiratory Viruses, 7, 1400-1408.
Smith, R. D., Keogh-Brown, M. R., Barnett, T. 2011. Estimating the economic impact of pandemic
influenza: An application of the general equilibrium model to the UK. Social Science &
Medicine, 73, 235 - 244.

25

Smith, R. D., Keogh-Brown, M. R., Barnett, T., Tait, J. 2009. The economy-wide impact of pandemic
influenza on the UK: a computable general equilibrium modelling experiment. British
Medical Journal, Clinical research ed, 339. b4571.
Smith, R. D., Yago, M., Millar, M., Coast, J. 2005. Assessing the macroeconomic impact of a
healthcare problem: The application of computable general equilibrium analysis to
antimicrobial resistance. Journal of Health Economics, 24, 1055-1075.
Thurlow, J. 2004. A Dynamic Computable General Equilibrium (CGE) Model for South Africa:
Extending the Static IFPRI Model. South Africa: Trade and Industrial Policy Strategies
(TIPS) Working Papers Series.
Thurlow, J. 2005. "A Recursive Dynamic Computable General Equilibrium (CGE) Model for South
Africa". Trade and Industrial Policy Strategies, Washington D.C.
Thurlow, J. 2007. Is HIV/AIDS Undermining Botswana’s ‘Success Story’? Implications for
Development Strategy. Washington, DC USA: International Food Policy Research Institute
(IFPRI) Discussion Papers.
Thurlow, J. 2008a. A 2007 Social Accounting Matrix for Uganda.: International Food Policy
Research Institute, Washington, DC, USA.
Thurlow, J. 2008b. A Recursive Dynamic CGE Model and Microsimulation Poverty Module for
South Africa. Washington, D.C.: International Food Policy Research Institute (IFPRI).
Uganda Bureau of Statistics 2010. Uganda National Household Survey 2009/2010: Soci-Economic
Module. Kampala, Uganda: The Republic of Uganda.
Uganda Bureau of Statistics 2012. Statistical Abstract 2012. In: Statistics, U. B. o. (ed.). Kampala,
Uganda: Government of Uganda.
Uganda Bureau of Statistics 2013. Statistical Abstract 2013. In: Statistics, U. B. o. (ed.). Kampala,
Uganda: Government of Uganda.
Verikios, G., Dixon, P. B., Rimmer, M. T., Harris, A. H. 2013. The Impact of Changes in Health
Status: An economywide Analysis of Australia. Australia: The Centre of Policy Studies
(COPS), Monash University, Australia.

26

Verikios, G., McCaw, J., McVernon, J., Harris, A. 2010. H1N1 Influenza in Australia and its
Macroeconomic Effects. Australia: Centre of Policy Studies (COPS), Monash University,
Australia.
Weil, D. N. 2007. Accounting for the Effect of Health on Economic Growth. Quarterly Journal of
Economics, 122, 1265-1306.
Wiebelt, M., Pauw, K., Matovu, J. M., Twimukye, E., Benson, T. 2011. Managing Future Oil
Revenues in Uganda for Agricultural Development and Poverty Reduction: A CGE Analysis
of Challenges and Options. Germany: Kiel Working Papers, Kiel Institute for the World
Economy.
World

Health

Organisation

2014a.

Global

Health

Estimates

http://www.who.int/healthinfo/global_burden_disease/en/
World Health Organisation 2014b. World Health Statistics 2014. http://www.who.int/gho/en/.

27

2014.

Figures and tables
Figure 1 Uganda’s public health expenditure funding sources and health budget share in total
government budget: 2000-2016
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Table 1 The dynamic baseline scenario poverty indicators: 2008 – 2020 (percentage of total population)
P0

P1

National, total

P0

P1

National farm

P0

P1

National non-farm

2008

31.1

8.8

32.3

8.7

26.2

9.4

2009

29.2

8.1

30.2

7.9

25.2

8.8

2010

26.8

7.3

27.4

7.1

24.3

8.2

2011

25.3

6.7

25.7

6.5

23.6

7.6

2012

23.2

6.1

23.4

5.8

22.3

7.1

2013

21.5

5.6

21.7

5.3

20.9

6.6

2014

20.1

5.1

20.1

4.8

19.9

6.2

2015

18.9

4.6

19.0

4.3

18.5

5.7

2016

17.3

4.2

17.2

3.9

17.8

5.3

2017

15.9

3.8

15.6

3.5

17.2

5.0

2018

14.6

3.5

14.3

3.2

16.1

4.6

2019

13.4

3.2

12.9

2.9

15.6

4.3

2020

12.6

2.9

12.0

2.6

14.9

4.0

Rural, total

Rural, farm

Rural, non-farm

2008

34.3

9.8

33.2

8.9

42.6

16.3

2009

32.2

8.9

31.0

8.1

41.9

15.4

2010

29.5

8.1

28.1

7.3

40.7

14.4

2011

27.8

7.4

26.3

6.6

39.4

13.5

2012

25.6

6.8

24.0

6.0

38.4

12.6

2013

23.8

6.2

22.3

5.5

36.0

11.8

2014

22.3

5.6

20.7

4.9

34.7

11.0

2015

21.0

5.1

19.6

4.5

32.2

10.3

2016

19.2

4.7

17.7

4.0

31.0

9.6

2017

17.6

4.2

16.0

3.6

30.2

9.0

2018

16.2

3.9

14.7

3.3

28.1

8.4

2019

14.8

3.5

13.2

3.0

27.3

7.8

2020

13.9

3.2

12.3

2.7

26.5

7.3

Urban, total

Urban, farm

Urban, non-farm

2008

13.8

3.7

19.7

5.5

10.4

2.7

2009

12.4

3.3

18.1

5.0

9.1

2.4

2010

11.7

3.0

17.4

4.5

8.5

2.2

2011

11.3

2.7

16.7

4.0

8.3

2.0

2012

9.7

2.4

15.0

3.6

6.8

1.8

2013

8.9

2.2

13.7

3.3

6.3

1.6

2014

8.1

2.0

12.6

2.9

5.6

1.5

2015

7.7

1.8

12.0

2.7

5.3

1.3

2016

7.2

1.6

11.0

2.4

5.0

1.2

2017

6.5

1.5

10.1

2.1

4.5

1.1

2018

6.2

1.3

9.3

1.9

4.4

1.0

2019

5.9

1.2

8.8

1.7

4.2

0.9

8.2

1.5

3.6

0.8

2020
5.3
1.1
Source: CGE-Micro simulation model results
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Table 2 Percentage change in sector value-added: 2020 relative to 2008, for different scenarios
Baseline
health
budshr:
baseline
gov
budget

Prioritisation:
Proposed health
budshr -fixed
gov budget
(without health
effects)

Prioritisation:
Proposed
health budshr fixed gov
budget (with
health effects)

Taxation:
Proposed
health
budshr new tax
(without
health
effects)

Overall GDP

109.9

108.3

194.0

113.5

209.2

112.2

206.9

Agriculture

100.1

99.9

201.9

99.0

219.3

100.0

218.4

Industry, Total

86.9

81.8

170.0

98.7

199.9

93.5

190.0

Mining

93.2

88.5

175.0

104.3

202.8

99.2

193.5

110.5

109.5

208.3

106.5

217.9

111.6

222.6

Food processing
Non Food processing

Taxation:
Proposed
budshr new tax
(with
health
effects)

Foreign Aid:
Proposed
health budshr
- new aid
(without
health
effects)

Foreign Aid:
Proposed
health budshr
- new aid
(with health
effects)

99.6

96.3

192.4

107.0

215.5

104.5

210.1

114.1

114.4

198.7

113.2

205.7

117.2

210.1

Machinery

93.7

87.1

207.4

107.6

248.2

97.6

230.9

Chemicals

111.0

113.9

205.1

114.2

214.0

118.1

218.4

Utilities

113.0

111.5

195.3

109.2

199.7

116.2

207.4

68.9

61.1

145.7

91.0

191.1

78.4

170.5

Services, Total

126.8

126.4

203.6

128.2

209.7

127.8

210.8

Trade

106.5

106.1

203.9

106.9

218.7

109.1

219.0

Transport

116.3

115.2

195.4

115.0

202.6

119.0

206.4

Communication

109.4

107.8

200.8

104.8

205.9

111.4

214.5

Private healthcare

106.6

103.8

234.0

103.4

249.5

106.4

253.8

Government services

103.8

109.0

156.7

107.7

160.4

109.7

164.0

Education

104.1

103.2

179.8

101.0

185.8

104.2

191.6

Public Primary healthcare

103.3

346.8

347.1

346.8

347.1

346.8

347.1

Public Other healthcare

104.5

149.5

161.0

149.4

161.7

150.2

162.7

Fuel

Construction

Note: budshr = budget share, gov = government
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Figure 2 Change in national poverty rates under the proposed health budget share: 2008 -2020
Panel 1 Analysis without health effects
Panel 2 Analysis with health effects
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Figure 3 Change in rural and urban poverty rates under the proposed health budget share with health
effects: 2008 – 2020
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