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Abstract

This paper quantifies potential long-term sociad @sonomic gains developing
countries can reap from investing in human develmm The discussion
revolves around public spending and financing egias in pursuance of the
Millennium Development Goals (MDGSs) in four couesi Quantifications are
based on scenarios that are simulated by applyingcanomy-wide modelling

framework that captures the wide range of effe€tbabd public interventions

throughout the economy. Simulated significant siegppp of public spending to
pursue a set of MDG targets by 2015 and maintaimdgdiuman development
indicators thereafter spurs economic gains in ¢img Irun. The macroeconomic
implications of using alternative sources of finac for the newly-added

spending ultimately define the effect on publicafices and economic growth.
Simulated public spending unambiguously boosts eggge demand, though.
The supply response is such that product factocsinaglate and productivity

rises as larger numbers of better-educated workersffectively employed to
deliver social services and in other sectors ofdbenomy. GDP growth gains
between 0.2 to 1.0 percentage points per year afiéb6 are estimated and
options to magnify them are identified.
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1. Introduction

Member states of the United Nations resolved tosyeirthe achievement of the

Millennium Development Goals (MDGSs) in 2000. They soncrete targets to be met by
2015, aiming at a future of less poverty, hungett disease, better education, gender
equality, greater prospects of survival for child@nd mothers and a more sustainable
environment. Much progress has been made since blerthis has been uneven across
and within countries (United Nations, 2012). Sonoairdries have witnessed human

development setbacks as a result of the globahdiadcrisis (United Nations, 2011).

Business as usual is not proving enough to achilev@ace of progress necessary
to meet international agreed development goalsddp 2n many developing countries.
Additional policy interventions will be needed. 8ies for 27 developing countries,
documented in Sdnchez and Vos (2013) and Sanclaeathears (2010), estimate that to
be put on full track to meet a set of MDG targegs2b615 countries would have needed
significant stepping up of public spending and may@d and sustained economic growth.
Achieving economic growth in the midst of a depeessvorld economy is proving a
significant challenge, though. And, as these stidiso show, given existing financing
constrains, accelerated human development invessmgnto 2015 would overstretch
countries’ public finances with potential shortatlemacroeconomic hardships that might
jeopardize the badly needed economic growth.

In defining what human development interventioresyttvant to pursue, countries
should estimate not only public spending requireieand the macroeconomic
implications of financing these, but also the patdrsocial and economic rewards. The
aforementioned studies provide rigorous estimatesifnulation periods until 2015, the
year for which most MDG targets are expected toeh&een met. Nonetheless,
estimations of how soon long-term rewards of hurdamelopment interventions can
materialize and the degree of their significaneelass known. Gains from investing in
human development take time to materialize. Capitay be accumulated relatively
quickly but it takes time for better education drehlth outcomes to translate into social
outcomes and human capital that produces highautaproductivity (and economic
growth), if only because children need to go thionge or more educational cycles and

improved child and maternal health care today paly off in terms of healthier students



and workers several years from now. Equally impurteountries need to identify the set
of policies that can give coherence to the multtpkks of ensuring that such long-term
rewards can effectively materialize, which impliedso sustaining sound human
development levels (and spending), economic grovgmployment creation and
macroeconomic balances.

Understanding the potential long-term rewards ofman development
investments and the policy interventions necessagnsure they materialize and at what
macroeconomic costs is crucial to define natiomaletbpment strategies after 2015. This
understanding comes timely to inform the processdefining the post-2015 UN
development agenda in the makihdn this vein, this paper aims to answer two
fundamental questions: what social and economigsgassociated with past investments
in human development, especially those made ircémeext of pursuing the MDGs by
2015, can developing countries realistically exppethat policy interventions would
contribute to ensure that such social gains and@ue payoffs effectively materialize?

Finding coherent and rigorous answers to thesetiguasrequires the use of an
economy-wide modelling framework. The aforementtbretudies for 27 developing
countries applied thelaquettefor M DG Simulations (MAMS) in order to assess feasible
financing strategies to meet the MDGs. MAMS is anayic-recursive, computable
general equilibrium (CGE) model (Lofgren and oth@®&13). It is innovative in the sense
that it comprises a set of basic human developnodmectives related to poverty
reduction, primary education, maternal and childtaliy, and access to water and basic
sanitation. Policy efforts to meet these objectiweich are not restricted to the social
policy arena, involve the entire economy throughuanber of transmission mechanisms
that are captured in MAMS. For example, povertyutn efforts that run from, say,
cash transfers, require financing by the governraentare expected to affect household
consumption, all of which can trigger additiondeets through production, employment,
wages and prices. Expansion of social serviceslutation, health and basic sanitation
also requires additional spending efforts that ms&ain public and private budgets.

Adjustments in taxes and public and private crel@itnand to finance those spending

! For more details on this process, see, for instatne report to the Secretary-General of the Uty
Task Team on the Post-2015 UN Development AgeRdalizing the Future We Want for Adlvailable at:
http://www.un.org/en/development/desa/policy/untaakn_undf/untt_report.pdf



needs, in turn, will have repercussions throughbet economy. Better education and
health outcomes are expected to yield, over tinosjtipe spinoffs on productivity and
incomes. This range of transmission mechanism#igssthe use of an economy-wide
model such as MAMS to assess the impacts and gastinuman development policies.

However, the majority of existing applications ofAMS with country datasets
have focused on assessing financing strategieshievee the MDGs by 2015, without
looking beyond that target year. That is to sags¢éhapplications have not explicitly
determined payoffs and potential macroeconomicscast policy interventions tilted
towards keeping human development goals fully addeafter 2015. This paper
addresses such longer-term perspective and, ingdsin it makes some necessary
extensions to MAMS and applies it to four develgpoountries (Bolivia, Costa Rica,
Uganda and Yemen).

MAMS and the extensions made to one of its fumeticspecifications for the
purposes of elaborating this paper are briefly diesd in section 2. The subsequent
section addresses data and calibration issuesatbatlevant to explain how the model
was applied using datasets for the four selectemtces. Also, a baseline scenario that
was generated for each of these countries is testrSection 4 focuses on the analysis
of policy scenarios that are compared with the loessescenario to quantify potential
gains from past human development investmentsderdify certain conditions that once
met would contribute to secure these gains and ifyatiieir impact over the years. The

final section concludes and provides policy recomaagions.

2. Modelling framewor k

MAMS is used to simulate various scenarios. As datid, the use of a dynamic-
recursive CGE model, such as MAMS, is justified chese the pursuit of a strategy
towards the achievement of the MDGs, or any othendn development aspiration in
general, will likely have strong effects throughdbe economy. Such strategy would
affect demand and supply in the different markefsofls and services, factors and
foreign exchange), and the related adjustments rnmagly important trade-offs
throughout the period for achieving the developmgoals and beyond. MAMS, in

particular, also takes into consideration the pmssynergies between the different goals.



Such synergies may influence the required expansiaervices (for example, greater
coverage of drinking water supply may reduce thedrfer health service expansion) or
the speed at which the various MDGs are achieved.

The strategy adopted to finance the required pufiending also affects the
outcomes. For example, foreign financing may indiead exchange rate effects while
financing through domestic taxes could reduce peiveonsumption demand, among
other things, and domestic borrowing could crowd oredit resources for private
investment. No doubt, increased public spendingessential for meeting human
development goals, but adjustments in the real angh rate, real wages and other
relative prices may raise the unit costs for megthrese goals along with the costs for
other sectors, or discourage exports, thereby widethe external deficit that needs to be
financed, and so on. Productivity gains accruinguesively from reaching higher human
development standards will take some time to nmalteei and are thus unlikely to
immediately trigger their full impact on economimogth. MAMS is a useful tool to,
inter alia, assess short-run macroeconomic trafte-@fid see if these would offset
economic and social gains that can potentiallydag@ed in the longer-run.

MAMS has been built from a fairly standard CGE feamork with dynamic-
recursive features but it innovatively incorporatespecial module which specifies the
main determinants of MDG achievement and the diregtact of enhanced public
expenditures on MDG-related infrastructure and ises/—as explained in length in
Lofgren and others (2013). It considers specifigats for achieving universal primary
education (MDG 2), reducing under-five and matemaltality (MDGs 4 and 5) and
increasing access to safe water and basic sanit@®G 7). The indicator used for
monitoring MDG 2 is not just enrolment but the f@b-time) primary completion rate
which is a function of student behaviour (enrolmg@nbmotion, graduation)—since most
developing countries have already achieved deceveld of enrolment in primary
education. A target is set for completion on tinvehout repetition, for the relevant age
cohort for primary school—where developing coumstriag far behind more. Student
behaviour, in turn, depends on the quality of etlana(service delivery per student),
income incentives (the expected wage premium frducation), the under-five mortality

rate (a proxy for the health status of the stugepulation), household consumption per



capita (as indicator of real living standard) angbl infrastructure (such as roads,

bridges, electricity networks, and so on, whichilfiate access to and functioning of

education centres). Under-five and maternal mdytatates are considered to be

determined by the availability of public and prizdtealth services per capita, household
consumption per capita, the level of public infrasture (such as roads, bridges,
electricity networks, and so on, which facilitatecass to and functioning of health

centres and hospitals), and the coverage of watésanitation services. Access to water
and sanitation, on the other hand, depends on holsseonsumption per capita, the

provision of such services by public or privateypders and public infrastructure.

The effectiveness of these determinants of MDG eagment follows a non-
linear pattern. Logistic functions for the “prodiact’ of the different MDG indicators
and student behaviours are generated in such waty é¢ach determinant becomes
relatively less effective as progress towards algfieed target is made. Social services
may be provided publicly or privately; nonethelasgs only new government investment
and current expenditures that will lead to a peticiyen increase in the supply of social
services and public infrastructure that ensurestimggene or simultaneous development
targets. The government can be assumed to molslificient domestic or foreign
resources to finance new spending requirementsetd these targets.

The goal of reducing extreme poverty (MDG 1) is tasgeted in the same way as
the other MDGs are targeted given the absencedad$ that policymakers realistically
could resort to achieve specific poverty outconmesiost real-world, developing-country
contexts. CGE models like MAMS also typically fail specify the income distribution
detail that is required to properly estimate poyvattthe household level, given the use of
“representative households”. The approach to coenpoverty followed here is simple
and has shortcomings in view of the long-term pecspe of the modelling analysis. It is
assumed that an initial distribution of per-capvigfare (income/consumption) within the
model’s single representative household followsgariormal distribution. This approach
is widely accepted as a good approximation for mitountry income/consumption
distributions (Bourguignon, 2003; Easterly, 2000@hanges in welfare per capita of the
model representative household with respect toirthial situation due to a simulated

policy shock, for example, are used to estimate tbenterfactual (log-normal)



distribution of per capita welfare in all simulatesdenarios. Poverty and inequality
indicators are computed for both the initial ané fholicy-shock situation and can be
compared-

Output growth in MAMS depends on the accumulatidnpmduction factors
(labour at different educational levels, privatgital, and other factors such as land and
natural resources) and changes in total factorymtodty (TFP). In the original version
of MAMS, TFP, in turn, is influenced by the accumtidn of government capital stocks
and openness to foreign trade. These relationgloipst on empirical backing. Arslanalp
and others (2010), for instance, have estimatednpeact of public capital on economic
growth for 48 OECD and non-OECD countries during period from 1960 to 2001.
Using the production function approach and its msitens, they find a positive elasticity
of output with respect to public capital, whichrabust to changes in time intervals and
varying depreciation rates. A vast empirical litara also agrees on the positive
association between openness and growth, and ie sbadies such an association is
found to be robust to the measure of openness ¢sge,Greenaway and others, 2001;
Edwards, 1988, 1998).

Given the long-term perspective of this paper’s el analysis, MAMS has
been extended to include an additional, key drdfgaroductivity growth. As indicated, it
takes time for better education and health outcotesranslate into higher labour
productivity if only because children need to gomtlgh one or more educational cycles

and improved child and maternal health care toddypay off in terms of healthier

% Studies presented in Sanchez and Vos (2013) anch84 and others (2010) combine MAMS scenario
results and a non-parametric microsimulation moldad is applied using household survey data inrot@e
calculate poverty and inequality indicators. Thigm@ach permits full account of the income disttidou
recorded in a household survey such that assungp@dout the income distribution within the model
representative household are no longer required.siinulation period of these studies extends onty u
2015, however, such that their assumptions abontodeaphic changes need not be fairly restrictive.
Household surveys are not available for many yéatis the future and using one or a set of existing
surveys would require accepting a number of addifi@assumptions that become very restrictive ihto t
longer run. Examples of these assumptions are ribatlemographic changes take place during the
simulation period or that these changes can be segpaxogenously with limited information about
population dynamics. The use of a microsimulatiavde is avoided in this paper because the modelling
analysis is extended up to 2030.

% Rodriguez and Rodrik (1999) have, however, arghad the vast literature supporting this assoamtio
may be affected by methodological problems becahseindicators of openness used may be poor
measures of trade barriers or may be highly caaélwith other sources of bad economic performance.



students and workers several years from now. Spgndore to improve education and
health outcomes is one of the policies governmendtertake to invest in human capital.

Nelson and Phelps (1966) developed the first motlehdogenous technological
progress to analyse the role of human capital chrtelogical progress. Edwards (1992,
1998) adapted this model to include the role ofnoyess on growth and TFP growth. In
these models, TFP growth is positively correlateth whe domestic rate of innovation
and the speed at which a country closes the ‘kroydegap’. The domestic rate of
innovation depends on the level of human capitaljne with a number of models of
endogenous economic growth whereby larger stockaiofan capital allow countries to
catch up with the technological leaders faster (Rort990; Lucas, 1988)A positive
and significant impact of human capital on growtldl FFP growth has been observed in
studies conducted for a large sample of countses,(e.g., Edwards, 1998; Barro, 1991).
The speed at which a country closes the ‘knowlegly® depends on the rate at which
the country is able to absorb (or imitate) techgaal progress originated in the leading
nations. Such absorption is positively related e tlegree of openness, since this is
expected to allow the introduction of new produatel methods and provide more
contact with the world market, as suggested by skiterature (Barro and Sala-i-Martin,
1995; Romer, 1992; Grossman and Helpman, 1991)cdnsequence, more open
economies will lead to a higher steady-state stotkknowledge and, other things
remaining the same, higher productivity and outpotvth.

Investment in schooling (whether this is represgrig the number of years of
education of the population or spending in educdfizvhich, as said, is a policy typically
used by governments to build human capital, has bBEen found to be positively
correlated with GDP growth in large samples of ¢oas (see, e.g., Klenow and
Rodriguez-Clare, 2005, and evidence and literatfegred to in Hughes, 2007).

Against this theoretical and empirical backgrould®MS has been extended to
incorporate the direct impact of human capital ¢i#PTIn view of this extension to the
modelling framework, the impact of pursuing goasdducation and health on economic

* The endogenous productivity growth literature asophasizes the role of R&D on innovation as this
enables a more effective use of existing resouiieste is convincing evidence that R&D is an impott
determinant of productivity in developed nationse(se.g., Coe and Helpman, 1995; Coe and Moghadam,
1993; Griliches, 1988).



growth is expected to be larger than it is recoritedxisting MAMS applications. The
stock of human capital as a determinant of prodgliigtis often proxied by the years of
education of the population or spending in educatio this paper it is alternatively
proxied by the stock of skilled labour. The latter,turn, is defined by the number of
workers who have at least completed secondary &dancand are employed.The
applications of MAMS presented in this paper asstimaé there is not full employment
of labour. The unemployment rate is endogenouscéeats the market for each type of
labour?® As a consequence, skilled workers, as defined bseuld affect productivity
only if they are employed. This specification i®fus to pin down mismatches between
the supply of and demand for skilled labour. Unesgplient of skilled labour, for
example, may signal investments in human capitalatggo hand in hand with economic
changes that are necessary to adequately absopbpiation of skilled workers.

3. Data, calibration and baseline scenario

The basic accounting structure of MAMS is deriveoihf a Social Accounting Matrix
(SAM). For each of the four countries under stuah§AM has been constructed using
data from official national accounts (i.e., supahd use tables, institutions’ accounts and
macro aggregates), fiscal accounts, balance of eaggminformation and a recent
household survey. These SAMs share the following characteristicy: ffassess a
relatively detailed treatment of public investmantl its financing; (b) seven government
activities correspondingly provide seven serviciésee types of education (primary,
secondary and tertiary), health, water and saonatpublic infrastructure and other
government services; (c) the private service seidoalso disaggregated into three
education activities and a private health activityaddition to other private services; (d)

the rest of the economic activities are disaggesyatto various sectors the number of

® The educational attainment of the population atking age (for instance, age 15 and above) is being
used rather than the education of the populatioagef 25 and above which has been a common stock
measure of human capital. As explained in Hugh881{}®, conceptually, a focus on the education of the
population above age 15 might be better, espedallgeveloping countries where most of those akidve
will be in the labor force.

® This mechanism would no longer hold if the unemgplent rate reaches a predefined minimum; at this
point the real wage becomes the clearing variabireomarket.

" These SAMs have been built by teams of nationpées under technical guidance of this paper’sasth

as part of capacity development projects coordihateDPAD/UN-DESA and other institutional partners.



which varies by country; (e) among the factors aidpiction, there are three types of
labour that are linked directly to an educationalle: workers with less than completed
secondary education (unskilled), with completecbrdary education but not completed
tertiary (skilled) and with completed tertiary (hlg skilled). The remaining factors of
production include public capital stocks by goveeminactivity, a private capital stock,
and natural resources used in mining and agrieylamd (d) the institutions include the
government, a “representative” household (the peivdomestic institution, which

represents both households and domestic enterprsesthe rest of the world.

MAMS'’ datasets for each of the countries also ideldata related to the different
MDGs, the labour market, and a set of elasticitis, information to calibrate the model
are levels of service delivery that would presumdi® required to meet the different
MDGs, number of students at different educatioyales, student behavioural patterns in
terms of promotion rates and other indicators, aodhber of workers and initial
unemployment rates for the three types of workéhe elasticities define behaviour in
production, trade, consumption and MDG functions fé the later, logistic models have
been estimated to identify the influence of bothpy and demand factors on outcomes
in education, health and coverage of drinking watet sanitation. The findings of these
empirical analyses were used to calibrate the MDg&&lute of MAMS for each country
application. Calibration was subsequently madensuee that each country application of
MAMS reproduced past MDG progress which was pregdnto the future under a
continuation of economic trends and public spengioiicies®

The parameterization of the endogenous drivers roidyctivity growth is
conservative and has been defined on the basixisfirgg empirical evidence. The
following elasticities (and ranges used for all focountries) were used: 0.01 for

openness to foreign trade, 0.05 for the stock dflipuinfrastructure, and 0.25 for

8 The calibration took as starting points elasticitglues computed in the framework of capacity
development projects coordinated by DPAD/UN-DESAeTauthors of this paper acted as resource
persons and technical advisors to these projects.dEtails on the initial elasticity values usedtlie
calibration of the MDG module of MAMS, see Ponc@X2) for Bolivia, Pacheco (2012) for Costa Rica,
Matovu and others (2011) for Uganda, and Sanchésanana (2009) and Sbrana (2009) for Yemen.
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employment of skilled labour. The latter elastidgyessentially in the middle of a range
of elasticity values that have been defined aftgiewing empirical literatur@.

A baseline scenario was generated for each couarfiey completing the model
calibration process, in order to formulate a beratknmagainst which different policy
scenarios are compared. Starting from a base 2684 (for Yemen, 2005 for Costa Rica,
2006 for Bolivia and fiscal year 2009/2010 for Uda)y the baseline scenario replicates
actual economic performance under policies impldetem recent years (until around
2011/2012) and projects it up to 2030. Economiomjnoassumptions—including the
deceleration in GDP growth caused by the globahrfanal crisis of 2008-2009—are
country-specific. In order to mimic unchanged exgpiime policies of the recent past,
government consumption and other components ofm&@tiuspending evolve following a
rule: that is to say, they represent a pre-defsteate of GDP. Government investment
spending depends on the demand for capital in ubégservices sector and the latter, in
turn, varies as the government consumes to dederices. Any emerging fiscal deficit
(or surplus) is assumed to be financed (adjustgdjamsfers from the rest of the world
(foreign borrowing for Costa Rica and grant aid tloe other three countrie)Private
investment is assumed to remain fixed as a sha@&Ddét, while savings rates of private
agents adjust endogenously to ensure the modelistemsy requirement that total
savings equal total investment is met.

Under these economy-wide assumptions, countries® @bd their demand-side
components evolve as shown in Table 1 for pre-Z@b5n base year to 2015) and post-
2015 (from 2016 to 2030) periods. Baseline GDP g¢novesembles observed GDP
growth until 2012. Between 2013 and 2030, GDP grstesdily at the rate observed in
2012. GDP growth decelerates owing to the globedrfcial crisis in 2008-2009, except

° The elasticity of productivity growth with respeoct different types of R&D stocks and expenditifce,
example, has been found to be in the range of 0.96{Abdih and Joutz, 2005; Furman and Hayes, 2004
Wang and Tsai, 2003; Guellec and van Pottelsbedghda Potterie, 2001; Cameron, Proudman and
Redding, 1999). Or, with respect to the share ofPGdpent on secondary and tertiary education, this
elasticity has been found to be around 0.09.

2 yganda and Yemen are low income countries andvBols a lower-middle income country, according
to the World Bank country classification by incorniidiese countries have relied heavily on foreigntaid
finance human capital investments. Costa Ricadgs l&kely to receive foreign grant aid from dontos
support its government budget being an upper-midwteme country. Alternatively, MAMS permits to
finance the emerging fiscal deficits in scenariashsas these, through increased taxation or doenesti
public borrowing, options that are used as pathisfpaper’s policy scenario analysis.
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in Uganda’s baseline which starts from the fisadryof 2009/2010. Economic recovery
after the global financial crisis is modest in edlses but Uganda’s where GDP grows
notably more after 2015 owing to a projected inseemn aggregate demand. Economic
growth is by and large fairly balanced over thergea all four countries, as measured by
the GDP share of demand-side components. Aggrelgatand continues to rely heavily
on private consumption mainly, but also on exptots. lesser extert.Foreign savings
increase relative to GDP over the years, which aasistent with the government

financing its deficit using foreign sources.
[Table 1 around here]

The baseline scenario also depicts the (endogeroof)tion of MDG indicators
under a continuation of economic conditions andicpd, and considers the
complementarities or synergies in achieving théovardevelopment goals. As described
in the previous section, MAMS considers how muclprowved health contributes to
accelerate progress towards the education goal hamd much increased access to
drinking water and basic sanitation contributesdducing mortality rates. Continued
public spending in MDG-related services (primaryueation, health and water and
sanitation) is one of the key drivers of MDG out@srunder the baseline (Table 2).
Government service delivery continues to grow afd€¥l5 due to the projected
continuation of social spending policies implemenadter the global financial crisis and
the growth of GDP—of which government consumptidrMibG-related services is a
fixed share, especially in those countries (Boliviganda and Yemen) where output is
projected to gain steam after 2015. Public investnspending increases to the extent
needed for the government to be able to delivelakgervices (not shown in Table 2).

Private consumption of primary education, healtitl @water and sanitation, total real per-

" Newfound oil resources are expected to flow in tutfzain the near future. The potential growth ofderu
oil exports has not been taking into consideratmigenerate Uganda’s baseline scenario, thoughtalue
lack of empirical ground to generate a plausitdedrof these expected revenues.
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capita private consumption and the accumulatiopuddlic infrastructure capital stock

grow at rates that also permit them to trigger sitp@ impact on the MDG indicatof$.

[Table 2 around here]

Under the said baseline assumptions, all four cmsmtwould make apparent
progress towards meeting, by 2015, those MDG targeing analysed (Figure 1). Costa
Rica, the country recording the lowest initial MOfaps, does not meet all targets by
2015 only by very small margins; which in the partar case of non-poverty MDG
indicators is primarily explained by government semption growing more rapidly than
GDP (see Table 1} Bolivia only meets the water and sanitation tsgetereas Uganda
and Yemen meet none. In sum, in spite of projegsuhress, continued trends of
economic growth and social public spending woult m® enough to achieve all MDG
targets by 2015. Additional policies and higher amate sustained economic growth will

be required.

[Figure 1 around here]

The challenges to achieve human development gga0h5 may be of more
significance in the face of volatile economic cdiwtis of which the recent global
financial crisis was but one manifestation. Peesisinternational financial market and
commodity price instability have affected the eaoies of the four countries covered to
varying degrees, and differences in policy resparsss further explain varying impacts
on human development. Economic uncertainty has bespounded by political conflict

and instability of different nature in countriesceuas Uganda and Yemen. These are

12 MDG indicators are also influenced depending @nithportance of the GDP shares of each government
and private spending item and the country-speeifisticity values by which determinants presented i
Table 2 are estimated to affect the indicatorsomme incentives (the expected wage premium from
education) are not estimated to have any strogein€e on student behaviour in primary education.

3|n spite of the higher human development levelsi@d under Costa Rica’s baseline scenario, the
evolution of the primary completion rate refleats, one hand, marked inefficiencies of spending #nat

not assumed to be as strict under the other ceshtbaseline scenarios and, on the other hand, more
aggressive targeting of outcomes in secondary ¢iduca
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aspects the modelling analysis cannot fully accdontbut are worth considering to

understand these countries’ real human developoiatfienges.

4. Policy scenarios and analysis

Four policy scenarios are generated (Sim1-Sim4xrkhre compared with the baseline
scenario to: (i) quantify social and economic gilowgains after 2015 owing to past
MDG-related investments and (ii) identify policytenventions that may contribute to
secure them. These policy scenarios delineate fa tpatards fully meeting the non-
poverty targets depicted in Figure 1. They are dfezeregarded as the “MDG-achieving
scenarios”. The policy variable is “MDG-related pabspending”, which includes all
investment and current expenditures in primary atloo, health and water and
sanitation. This spending is scaled up, at eacintcga estimated effectiveness, in order
to increase the net (on-time) primary school contmmterate, reduce child and maternal
mortality rates and improve access to drinking watgply and basic sanitation until
targets are met by 2014GDP shares of public spending in primary educatfaalth
and water and sanitation in 2015 (hereafter, “MDBiaving GDP shares of public
spending”) are maintained unchanged after 2015 voida setbacks in human
development in the first two policy scenarios.

Additional public spending requirements to meet-porerty targets by 2015 and
maintain MDG-achieving GDP shares of public spegdimchanged afterwards are
financed through foreign sources in all scenarwisthe second (Sim2). In the latténe
government is assumed to have the capacity to meldirect-tax revenues, instead of
foreign resources, in order to maintain MDG-acmgviGDP shares of public spending
unchanged after 201'5.Running this scenario is relevant because reliarcdoreign

14 To meet the targets, MDG-related spending is assiubm be endogenous through 2015—that is to say, it
no longer follows a rule as in the baseline scendiAMS remains a fully determined model to generat
the policy scenarios because non-poverty MDG indisabecome exogenous at fixed, MDG-achieving
values along a logistic function through 2015. Theeat is that public spending increases from #seb
year of each country’s application, not from a mareent year. Therefore, the scenarios help totifyan
the additional public spending that the four coigstrshould have scaled up by, say, 2012 to have bee
fully on track to meet their MDG targets by 201%is'comes on top of the additional public spendivay
these countries would have to incur between 2083845 to meet the targets.

> The budget financing assumptions of the baselmemario are changed for scenario Sim2 where any
fiscal deficit emerging in 2016-2030 is financedotigh direct-tax revenues rather than foreign nessu
Also, in all four policy scenarios, private investimh becomes “savings-driven” and no longer folldhes
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resources may not be a sustainable option in thg tan in view of debt sustainability
considerations and the apparent declining avaitgbdf foreign aid by international
donors. Countries will eventually be required tepen domestic resource mobilizatidn.
The four countries under study, in particular, nsayl have ample scope for reforms
aiming at increasing tax revenues; in fact, theldasden in these countries is relatively
low as large parts of their (informal) economy remantaxed and there is substantial tax
evasion and exception$in any case, even in most low-income countriesaseervice
delivery and poverty reduction programmes are lgrdmanced through domestic
resource mobilization.

GDP growth in the MDG-achieving scenarios is fotmtbe higher than under the
baseline between 2016 and 2030, as further explamsow. As a consequence, the
assumption that MDG-achieving GDP shares of pubfiending are fixed after 2015
implies overachievement of MDG targets post-201thenfirst two scenarios (see results
for Sim1 in Figure Al, in the Appendix). In view tifis result, the net (on time) primary
completion rate (mdg2) achieved in 2015 under its¢ fwo scenarios is left unchanged
in 2016-2030 in the last two scenarios (Sim3-Sinf4jus, public spending in primary
education in the last two scenarios is lower thathe first two both as a share of GDP
and in absolute terms. Resulting “public spendiagirgys’—relative to the first two
policy scenarios—are allocated to secondary artchtgreducation in the third scenario
(Sim3) and public infrastructure (roads, bridges] ao on) in the fourth (Sim4§.These

rule that it is a fixed share of GDP as in the basescenario. The amount of private investment tiaa be
realized at the end of the day depends on the avtilability of savings in the policy scenariosr@rally
speaking, it can be argued that the four counuieder study tend to face overall financing constsi
especially given their generally low initial levetdé domestic savings which prompts them to resort t
already limited access to international capitalkats.

16 Domestic borrowing is unlikely to quickly becomeeal financing source for development in the four
countries under study where domestic capital marke¢ shallow and domestic savings are constrained.
For this reason, it was not considered as a feasifiion to include in the policy scenarios.

7 According to World Bank data for the most receadiyavailable, tax revenues as a percentage of GDP
represented 17.0 in 2007 in Bolivia, 13.5 in 20dXCibsta Rica, 16.1 in 2011 in Uganda and only .0 i
2009 in Yemen.

8 |n the last two policy scenarios spending in sedeoy and tertiary education (Sim3) and public
infrastructure (Sim4), respectively, becomes endoge to accommodate to the newly generated fiscal
space from not pursing further improvements in tig (on time) primary completion rate. Foreign
resources used to finance the budget are maintdired at the absolute levels of the first scenario
(Siml)—and the model remains fully determined. Tdimice of keeping the net (on time) primary
completion rate unchanged after 2015 is arbitrawy fixing any other non-poverty indicator would kav
also resulted in “public spending savings” that oaald use to incur expenditures in other sectors.
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two simulations have been designed with a purpkee spending in higher levels of
education increases the stock of better-educatellensy a number of who may become
employed, thus spurring productivity and economiowgh. On the other hand, new
investments in public infrastructure directly driveore productivity and economic
growth and indirectly they also yield additionabguctivity gains if the newly-added
GDP growth is skilled-labour intensive. The mosliesd aspects of each of the four

policy scenarios are summarized in the followirgea

[Table 3 around here]

Keeping sound human development levelsis costly

The comparison of the policy scenarios and the lin@seyields interesting results.
Additional public spending requirements to meet -pomerty targets by 2015 are
estimated from subtracting total spending on MDf{atesl public spending under each of
the MDG-achieving scenarios from the same type ménding recorded under the
baseline. In the pre-2015 period, additional pubpending requirements represent, on
average, around 4.0 per cent of GDP per year iiviao{BOL) and Costa Rica (CRI),
and 8.5 per cent of GDP per year in Uganda (UGA) ¥emen (YEM) (see Figure 2j.
Interestingly, in spite of good progress towardsibn-poverty targets under the baseline
scenario, especially in Costa Rica where targdissfert of being met by very small
margins, the four countries need significant stegpip of upfront public spending in
order to achieve the non-poverty goals. Uganda aewhen would have to scale up
spending in amounts that would be much larger thhat they would have otherwise
spent without additional interventions. Some oftheountries could unlikely incur such
expenditures to meet MDG targets by 2015. Thisifigéccords with that of a number of
country studies presented in Sanchez and Vos (2&d8&)Sanchez and others (2010).
This paper’'s modelling analysis provides new intggh regards to public spending that
may be required to avoid human development setbaftdis2015.

¥ Yemen'’s estimate of additional public spendinguiegments likely would have turned out to be larger
should the effects of recent conflict were fullkda into account.
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[Figure 2 around here]

The direct costs of the interventions aiming at tingethe MDG targets by 2015
are high in part because the baseline reprodudesalddDG progress—from the base
year to around 2012—and for some of the targetstces have not been fully on track.
But the high cost estimates—in terms of additigmablic spending requirements—are
also affected by complementarities or synergiesadhieving the various development
goals, decreasing marginal returns to additionablipuspending and the source of
financing for the additional public spending. Dexsiag marginal returns to additional
public spending, in particular, over time increéise marginal costs to achieve each of
the development goals, particularly when countaiesapproaching meeting their targets.
MDG-achieving GDP shares of public spending sethatpoint of highest decreasing
marginal returns to additional public spending stiwt keeping these shares unchanged
after 2015 turns out to be most costly for puhl@hces (see Figure 2).

These cost estimates suggest that keeping soundrhdavelopment levels after
2015 could be excessively costly to achieve becafiskecreasing marginal returns to
public spending interventions. Countries will neéedind ways to enhance the efficiency
of service delivery in order to contain costs.Ha tase of Costa Rica, for instance, where
public spending in education represents nearlyr&est of GDP, the government would
already find it quite challenging to further incseaprimary school completion because
nearly 11 per cent of students enrolled in firgtdgr repeated the grade by 2012. In this
particular case, then, reforms to the teachingnleg and evaluation system may be
more cost-effective to increase primary school detign than merely continuing raising
public education expenditures. Examples of similafficiencies could be provided for
other sectors and countries.

Obviously, the high estimated costs are not sodslyociated with the lack of
effectiveness of spending. They are partly modekdras in the policy scenarios the so-
called MDG-achieving GDP shares of public spending maintained fixed after 2015
and GDP grows at decent and stable rates. Compatiedhe estimates of the previous
studies mentioned above, they are also higher astgrbecause the effects of the global

financial crisis on economic growth and human dewelent setbacks have been more
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fully accounted for under the baseline. At the saime, the high estimated costs may be
also reflecting that some of the internationallyesmgl goals that have been targeted in the
policy scenarios may be overly ambitious for paac developing countries’ contexts.
Al-Batuly and others (2013), for example, who alsse MAMS to analyze MDG-
achieving scenarios up to 2015 for Yemen, concluthed it would be unrealistic to
pursue internationally agreed goals in this cougiwen fairly high public spending and
financing requirements. In our policy scenarios,faot, we are by and large treating
global goals as national targets. Literature padinthe inaccuracy that one may run into
when estimating the shortfall between achievemedttarget in the context of the MDGs
(see, e.g., Fukuda-Parr and others, 2013; East@d&®). However, our focus is more on
the extent to which financing the additional speqdirequirements triggers
macroeconomic trade-offs that may hamper potertab-term rewards of human
development investments, rather than on claimiegeths full accuracy in the estimates

that we present.

Domestic resource mobilization and macroeconomic trade-offs

A comparison between the first two policy scena(®snl and Sim2) is also useful to
illustrate that the financing mechanism matters tfeg estimates of additional public
spending requirements to pursue human developnk@nancing these requirements
through higher direct-tax revenues after 2015, doample, somewhat raises the total
costs for public finances in all cases but one (di@gd, as compared with a scenario
where external resources are the financing soufgguie 2). This type of taxation
depresses private consumption (by reducing disp@satomes) which hurts output and
employment growth and also affects private prowvisig of and demand for social
services. In our second policy scenario, thereftire,government needs to compensate
for the loss of private spending on social serviaed further steps up efforts to keep
MDG-related public spending unchanged as a pergentd GDP after 2015. Such
macroeconomic trade-offs would need to be takemdnnsideration should governments
pursue domestic resources mobilization to finapending needs in pursuance of sound

human development levels.
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Other aspects, like debt sustainability, suppainfrforeign donors and the real
feasibility of raising tax burdens need to be tak&on consideration as well. It will be
very challenging for developing countries to maimtasolid human development
indicators considering that large amounts of faredag domestic resources will need to be
mobilized to finance the required public investnseribepending on the magnitude of
these resource requirements, there could be uatésimacroeconomic implications and
the interventions may confront political resistan€ex revenues, in particular, can be
raised depending on the initial levels of tax burdad, no less importantly, on political
economy considerations. However, one should natvieely optimistic in regard to the

speed at which developing countries would be abkffectively increase tax collection.

Growth and productivity bonuses

Governments of the four countries studied here malldoubt require stepping up upfront
social spending and increasing effectiveness af spending to aspire to sound human
development standards. At the same time, theynedld higher and sustained economic
growth that creates private demand for educatieajth, and water and sanitation and
allows easing fiscal constraints over time. Humawvetbpment investments can also
contribute to this process by spurring additior@remic growth in the long run, which
is corroborated by results presented in Table 4.

In the four policy scenarios, aggregate demand ush@d up by increased
government spending to meet the MDG targets by 20k translates into higher GDP
growth in all four scenarios (Sim1-Sim4)—comparethwhe baseline scenario—by an
average annual range of 0.6 to 1.8 percentage spoaxcept in Bolivia. Increased
government spending is reflected in more hiringeaichers, doctors, and so on, and more
demand for capital, such that factor accumulatimpla@ans most GDP growth gains.
However, the larger pool of employed skilled wosgeamostly in MDG-related sectors,
also contribute to an increase in TFP thus spu@bd growth up to 2015. In the case of
Bolivia, however, GDP growth is lower—than undee thaseline scenario—because the
mobilization of foreign resources mainly, but alsaw government investments in non-
tradable sectors such as education, health, andnsdrigger a real exchange rate

appreciation that penalizes exports and incensvisgorts to an extent that cannot be
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fully offset by the push from government demande Dither three countries lose export
competitiveness for the same reason, too, butdhe pt which their government steps up
interventions in the simulations more than offsbts deterioration of their trade balance.
These are other macroeconomic trade-offs that cesniay have to confront when

using foreign sources for financing human develamme

[Table 4 around here]

Interestingly, according to the results of thetfip®licy scenario (Siml), GDP
continues to grow more than in the baseline affd’52 now even in Bolivia, even though
the government no longer deliberately steps upt@dai interventions to meet human
development targets. GDP growth is about 1 pergenpmint or more higher than under
the baseline in Costa Rica, Uganda and Yemen, ahd€centage point above the
baseline growth rate in Bolivia (Table 4). This paps for two reasons. Firstly, factor
accumulation carries on into post 2015, thus cairigy to be, by and large, the most
important supply-side driver of GDP growth. Domestiemand and exports adjust
commensurately to match the supply-driven GDP dgno®kports, in particular, receive a
strong push from real exchange rate depreciatioth@aseed for foreign resources to
finance MDG-spending is no longer as pressing &r&€015. Secondly, GDP growth
also increases as a result of productivity gaimaugh time has elapsed in the post-2015
period for children to go through one or more ediocal cycles and child and maternal
health care to improve. The resulting increasedkstf healthier and better-educated
workers translates into more human capital, theleynpent of which produces higher
labour productivity and economic growth. Over thed run, such productivity gains and
economic growth would permit to reduce income ptysubstantially and meet poverty
reduction targets (MDG 1), provided the effect @n papita income is not offset by more
income inequality—the analysis of which is beyorm tscope of this papéf.The
guestion is whether developing countries’ econorogsgrow at such relatively high and

stable rates, as assumed under the four simulaikcy scenarios. As said, persistent

% The effects on poverty, compared with what is semdfer the baseline scenario, depend primarilyhen t
final impact of both MDG spending and increasedeasdo foreign resources or increased taxationeon p
capita income.
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international financial market and commodity pricestability tend to affect these
countries to varying degrees, and, in some ca$gs,economic uncertainty may be
compounded by political conflict and instability.

The financing needed to keep human developmentiatds from deteriorating
after 2015 would also continue to be enormous ahdtha cost of potential
macroeconomic trade-offs that may offset part efébonomic growth gains. This would
be particularly the case should countries need ¢bilme domestic resources as this
financing option may affect private demand anda asnsequence, producers respond by
demanding less factors of production. In fact, Gpewth and poverty reduction gains
seen in the first scenario (Sim1) dissipate ingbeond (Sim2) whereby the government
is assumed to use taxation to maintain human dpredat levels without setbacks after
2015 (Table 4). Therefore, the financing sourcawhan development continues to pose

macroeconomic challenges after 2015.

Complementary investments to magnify economic gains

In view of fiscal constraints as well as human dgwment gaps in other areas,
governments may need to identify spending requirdsnéhat allow them to achieve, not
necessarily over-achieve, development goals ovepeaod of time. In this way,
governments may be able to redeploy some resoarmespend them in other key social
or economic sectors. Not only could these compleamgrinterventions allow countries
to expand the scope of human development but tlaey aiso allow for additional
productivity gains. The last two policy scenari@phillustrate that this may be the case.
As indicated, in these scenarios the net (on tipmehary completion rate is maintained
just on target after 2015 (that is to say, withfuwther improvements) and the resulting
“public spending savings"—relative to the first twolicy scenarios (Sim1-Sim2), where
the net (on time) primary completion rate improvaiter 2015—are allocated to
secondary and tertiary education (Sim3) or pubifcastructure such as roads, bridges,
and so on (Sim4). As shown in Table 4, additiorraldpctivity gains are seen in these
last two policy scenarios. Compared with the fivgb policy scenarios, the alternative

investments that are simulated in the last two &ges contribute additional GDP growth
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between 0.1 and 0.5 percentage points per year 26&5. Such gains may not be

negligible for countries in desperate search oheoac growth.

Economic structure and labour market constraints

Human development investments would not bear furgreductivity fruit should the
economy’s structure not adjust commensurately soidibthe increased stock of better-
educated (and likely healthier) workers that fomsseducation targets are met and more
students are likely to complete higher levels oficadion. This can be illustrated by
tracing the unemployment rate of the most skilfudrkers in any of the four policy
scenarios. Let us use as an example the firstypstienario (Sim1) and the simulation
results for Costa Rica and Yemen, the two counttieeg, by and large, reap most
productivity gains from employing better-educatedrkers in all policy scenarios. The
level of unemployment of these workers is much lotan that of other workers and
declines substantially over the entire simulatieniqd. It declines more rapidly as 2015
approaches in the policy scenarios, though, as moceors, teachers, and other highly
qualified workers are demanded by the public se¢tgure 3). The educational
composition of the labour force shifts in favour tife better-educated workers.
Interestingly, though, the supply of the most hygskilful workers increases to a point
where the economy is no longer capable to absotb @&ny further extent. By 2030,
unemployment of these highly qualified workers ighler in the policy scenarios

compared with the baseline.

[Figure 3 around here]

A labour-market trend like this may have importanplications for economic
growth and development. If the economy’s structimes not adjust commensurately to
absorb the increased supply of better-educatedexsyrkhe skill premium will likely fall,
which may likely provide a disincentive to investeducation. Empirical studies of the
determinants of access to education indicate taated private returns to education are
not the sole determinant by far, but an importam¢ oonetheless (see, e.g., Glewwe,

2002). Hence, insufficient creation of skilled joimsthe economy could jeopardize the

22



achievement of education goals in the post-2015leuld also further result in high
rates of (youth) unemployment and skill mismatchreshe labour market that can be
catalysts of underemployment, resulting in negatigpercussions in terms of rising
inequality of income and opportunities, more poyé¢and lower achievement of MDG 1)
and even conflict as it has been the case of sorab éountries. While these changes
could be counteracted by additional governmentrietgions to stimulate school
attendance and temporarily relieve the unemplotteel real problem would be how to
improve the environment for stimulating a structwwhange in the economy towards
technologies and activities that can absorb laegeounts of skilled labour. Part of the
challenge for governments to address this potemtisinatch between education and the
labour market will be to make sure that the contdnéducation and the skills that the
education system creates are those that are ordaighnd by production sectors.

5. Conclusions and policy implications

Developing countries have witnessed consideralnidest towards meeting the MDGs,
but important rewards associated with past humaestments may still be to come.
Investments in education and health improve sooisicomes and human capital,
enhancing labour productivity and economic growthis process takes time, however,
as children need to go through one or more eduetioycles and improved child and
maternal health care today will bring about rewardserms of healthier students and
workers several years from now.

Social and economic gains after 2015 owing to evihuman development
investments have been quantified in the contexhefMDGs using an economy-wide
modelling scenario analysis applied to four cowstriBolivia, Costa Rica, Uganda and
Yemen. Policy interventions that may contributeetsure that such payoffs from human
development investments materialize have also lbeeommended. The findings may
become relevant at a time when the United Natigstem is working ideas to define a
broader post-2015 development agenda.

Under a baseline scenario that delineates a a@iton of currently expected
economic growth and current public spending intetiees up to 2030, this paper shows

that the four countries under study would make msg but eventually fail to meet, by
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2015, MDG targets for primary school completionilctland maternal mortality rates,
and access to drinking water and basic sanitatioder policy scenarios whereby public
spending interventions are scaled up by enouglkefioala path towards fully meeting the
targets by 2015, and GDP shares of MDG-relatedipsiplending remain unchanged in
2016-2030, estimated fiscal costs are found todmsiderable. Gains in economic growth
owing to the additional MDG investments would, nitveéess, be expected to materialize
owing to capital accumulation and higher labourdpiaivity. Simulation results that
most stand out are summarized as follows.

Additional public spending requirements to meet argets would represent at
least 4.0 to 8.5 per cent of GDP per year up tdb28id would continue to be as costly
(or even more so) after 2015 owing partly to desirepmarginal returns to additional
public interventions. As a consequence, not only aaiuntries confront the challenge of
achieving human development goals by 2015 but @deoother challenge of keeping
them from deteriorating after 2015. Costs for pulfilnances have been estimated to be
slightly more if domestic resources rather thareifgm sources are used to finance the
required social expenditures.

The large amounts of domestic or foreign resouthas will be needed could
trigger undesirable macroeconomic trade-offs eviear 2015, such as crowding out of
private spending, loss of export competitivenessngwo appreciation of the real
exchange rate, unsustainable debt levels, andsptiepending on the financing source.
The financing strategy will also matter to defindd#ional spending requirements.
Increasing direct-tax revenues, for example, mapress private consumption (by
reducing disposable incomes) thus hurting output employment growth, as well as
private demand for and provisioning of social seggi Under this scenario, a government
would need to further step up efforts to avoid fatgsetbacks in human development.
This is a trade-off countries may necessarily neeendure considering that reliance on
foreign resources may not be sustainable in thg lam due to debt sustainability
considerations and the recent declining trend didgm aid.

In view of the demanding spending requirements thedmacro-economic trade-
offs, developing countries such as those studiae kell have to consider a mixed

financing strategy for their development goals.most cases, the balance in this mix
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should be tilted towards broadening the tax bas@articular given already high public
debt burdens and the recent declining trend showiiokeign aid. For a number of
countries (with less income), however, financindl wnavoidably be needed because
they have no scope for further raising tax revenu&s a consequence, adequate
international financing will be required for theseuntries and, more importantly perhaps,
the recent declining trend in foreign aid will haweebe reversed.

Although the financing will be challenging, stepgiup upfront public spending
to meet MDG targets in the period to 2015 would dbomggregate demand and spur
productivity growth as more teachers, doctors aheroqualified workers are employed
in MDG sectors. Through the scenario analysis & been estimated that GDP growth
would increase by 0.6 to 1.8 percentage pointy@ear if the four countries’ governments
pursue meeting the targets, provided the demameénpush is not offset by sluggish
export growth owing to real exchange rate apprieciait has also been estimated that
capital accumulation and productivity growth wowlarry on beyond 2015, generating
additional GDP growth gains in a range of 0.2 @ fdercentage points per year. This is
because enough time has elapsed for children tthigugh one or more educational
cycles and child and maternal health care to hengraved. The newly-added stock of
better qualified workers is mirrored by more emphaynt of these workers which, in turn,
spurs labour productivity growth. Nonetheless,dbenario analysis further suggests that
without complementary policy interventions thatilitate structural change there could
be a point where the economy is no longer capabl@bsorbing newly-active skilful
workers to a further extent. The effect on unemplent may have undesirable
consequences in the path towards development ghlédsving this to occur would no
doubt present a lost opportunity for countries.

Additional policy implications on the basis of teeenario analysis are threefold.
Firstly, developing countries may need to enharm dfficiency of service delivery
significantly in order to contain costs of maintamp human development goals after
2015. But high estimated costs are also associgiirdthe fact that some of the MDG
targets may be overly ambitious in the contextarhe developing countries when they
are applied literally as defined internationallyoudtries may need to reconsider

redesigning the setting of their human developnengiets in terms of magnitude and the
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timing at which they can be realistically met bydaafter 2015. Secondly, countries
should pursue additional policy interventions tarsgtronger long-term economic gains
from human development interventions. For exampésed on the scenario analysis,
more allocation of public spending to secondary dediary education or public

infrastructure (roads, bridges, and so on) undsr@gtronger economic growth and
expands the scope of human development. Thirdgyfiitient creation of skilled jobs

could result in high rates of (youth) unemploymant skill mismatches in the labour
market that can be catalysts of underemploymentltiag in negative repercussions in
terms of rising inequality of income and opportiest and more poverty. To avoid such
undesirable trade-offs and underpin long-term petidily and economic growth gains,

policy interventions will be required to improveetrenvironment for stimulating a

structural change in the economy towards technetogind activities that can absorb
larger amounts of skilled labour, improve the cahtef education, and ensure that the
skills that the education system creates are tlibae are in high demand by the

productive sector.

26



Tablesand figuresto beinserted in text

Tablel Macroeconomic indicators in the baselirenado (period annual averages, per cent)

Bolivia Costa Rica

Uganda

Yemen

Pre-2015 Post-2015% Pre-2015 Post-2015

Pre-2018 Post-2015

Pre-2015 Post-2015%

Real growth rate

Consumption - private 7.2 4.8 5.2 4.2 6.1 7.5 4 5. 4.8
Consumption - government 4.8 4.8 7.2 5.0 7.2 8.3 5.8 5.2
Fixed investment - private 7.1 5.2 5.1 3.7 6.5 2 8. 5.3 4.9
Fixed investment - government 4.8 5.1 13.6 3.8 7 8. 8.4 5.6 5.1
Exports 2.9 5.8 3.2 3.8 7.1 4.4 2.3 4.3
Imports 7.2 5.2 4.4 4.0 6.3 8.1 4.3 4.6
GDP 4.7 5.0 4.5 4.2 6.5 7.0 51 5.2
Share of nominal GDP

Consumption - private 75.6 73.4 72.3 70.7 78.9 .681 68.9 73.4
Consumption - government 14.4 14.5 16.6 17.9 9.7 9.7 12.7 12.4
Investment - private 8.6 8.5 16.4 16.3 17.8 17.8 111 11.6
Investment - government 6.3 6.0 4.6 51 5.8 6.4 10.5 11.0
Exports 28.4 29.7 41.9 41.4 21.4 17.9 35.8 36.1
Imports -33.2 -32.2 -52.4 -51.4 -33.6 -33.4 -39.0 -44.6
Foreign savings 3.2 5.7 9.7 10.7 9.0 9.6 1.0 5.1

@ Pre-2015 and post-2015 periods used in this alnseswent tables and figures are defined in the text

Source: Authors, based on application of MAMS wvdttia for the countries under study.
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Table 2  Key determinants of MDG indicators in tlasddine scenario (period annual average growth;gre

Bolivia Costa Rica Uganda Yemen

Pre-2015 Post-2015 Pre-2015 Post-2015 Pre-2016st-2015 Pre-2015 Post-2015
Real per-capita government consumption
by MDG-related service
Primary education 2.7 3.4 6.1 4.4 4.2 4.5 2.9 51
Health 2.9 35 6.0 3.8 3.9 4.3 2.2 25
Water and sanitation 3.0 3.6 4.7 2.7 4.4 4.8 2.0 25
Real per-capita private consumption by
MDG-related service and total
Primary education 6.2 4.2 2.4 2.8 2.3 5.1 2.9 6 2
Health 5.0 3.8 2.4 2.7 4.3 4.3 4.3 4.0
Water and sanitatioh - - 2.3 2.0 2.7 4.8 2.2 21
Total real per-capita private consumption
of the economy 5.2 3.3 3.8 3.2 2.7 4.5 2.3 2.1
Public infrastructure capital stock 5.3 5.3 13.0 6.0 5.6 6.8 5.2 5.2

@ National accounts used to construct Bolivia's SAMith which MAMS is calibrated—do not report privagpending in water and sanitation separately.
Source: Authors, based on application of MAMS wvdttia for the countries under study.
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Table 3  Main characteristics of MDG-achieving scesa
Siml Sim2 Sim3 Sim4
MDG-related Increases until Increases until Increases until Increases until
public spending | targets are met in targets are met in targets are met in targets are met in
2015 2015 2015 2015
GDP share of GDP share of GDP share of GDP share of
2015 fixed in 2015 fixed in 2015 fixed in 2015 fixed in
2016-30 2016-30 2016-30, except| 2016-30, except
for primary for primary
education education
Financing of Foreign Foreign Foreign Foreign
MDG-related financing financing financing financing
public spending through 2030 through 2015 through 2030 through 2030
Direct-tax
financing during
2016-30

MDG indicators

Improve through
2030

Improve through
2030

Improve through
2030, primary

completion rate
of 2015 fixed in

Improve through
2030, primary

completion rate
of 2015 fixed in

2016-30 2016-30
Complementary Secondary and Public
public tertiary education  infrastructure
investments

#Includes all investment and current expenditungsrimary education, health and water and sanitatio

Source: Authors, based on application of MAMS wvdttia for the countries under study.
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Table 4  Real macroeconomic indicators and headquurdrty rate in the MDG-achieving scenarios (pgaonual averages,
deviation from the baseline)
Bolivia Costa Rica Uganda Yemen
Pre-2015 Post-2015 Pre-2015 Post-2015 Pre-20BR5st-2015 Pre-2015 Post-2015
GDP growth (per cent) -0.6 0.2 0.9 0.9 1.8 0.7 60 1.6
Total factor employment (index) -0.6 0.2 0.8 0.4 1.1 0.5 0.4 1.2
Total factor productivity (indexy 0.0 0.1 0.1 0.5 0.6 0.2 0.1 0.5
sim1 | - most skilful labour employment -0.0502 0.0516 0.1486 0.4432 0.6279 0.2396 6314 0.4432
- public infrastructure 0.0000 -0.0014 0.0000 ne 0.0000 0.0056 0.0000 0.0118
- trade openness 0.0017 0.0029 0.0000 0.0000 004a. 0.0004 0.0000 0.0000
Real exchange rate (index) -4.9 0.2 -3.6 0.1 -6.2 1.0 -4.4 1.3
Headcount poverty rate (per cent) -1.4 -1.7 -1.0 0.9 - -4.8 -1.7 -6.0 -12.1
GDP growth (per cent) -0.6 0.0 0.9 0.0 1.8 -0.4 0.6 0.0
Total factor employment (index) -0.6 0.0 0.8 -0.3 1.1 -0.3 0.4 -0.3
Total factor productivity (index) 0.0 0.0 0.1 0.3 0.6 0.0 0.1 0.3
sim2 | - most skilful labour employment -0.0502 0.0285 0.1486 0.3637 0.6279 -0.0142 6h14 0.3637
- public infrastructure 0.0000 -0.0197 0.0000 -0.0441 0.0000 -0.0333 0@mo0  -0.0441
- trade openness 0.0017 -0.0035 0.0000 0.0000 -0.0047 -0.0004 0ano 0.0000
Real exchange rate (index) -4.9 3.1 -3.6 2.2 -6.2 3.5 -4.4 4.0
Headcount poverty rate (per cent) -1.4 4.2 -1.0 4 0. -4.8 0.9 -6.0 8.1
GDP growth (per cent) -0.6 0.5 0.9 1.0 1.8 0.9 60 1.9
Total factor employment (index) -0.6 0.4 0.8 0.3 1.1 0.5 0.4 1.3
Total factor productivity (index) 0.0 0.0 0.1 0.6 0.6 0.4 0.1 0.6
sim3 | - most skilful labour employment -0.0502 0.0222 0.1486 0.6067 0.6279 0.3586 ®146 0.6067
- public infrastructure 0.0000 -0.0002 0.0000 0.0125 0.0000 0.0061 @000 0.0125
- trade openness 0.0017 0.0027 0.0000 0.0000 -0.0047 0.0004 @000 0.0000
Real exchange rate (index) -4.9 0.3 -3.6 0.0 -6.2 1.2 -4.4 1.4
Headcount poverty rate (per cent) -1.4 -1.9 -1.0 0.9 - -4.8 -1.8 -6.0 -12.3

30



Table4 continued

Bolivia Costa Rica Uganda Yemen
Pre-2015 Post-2015 Pre-2015 Post-2015 Pre-20R6st-2015 Pre-2015 Post-2015
GDP growth (per cent) -0.6 0.7 0.9 0.9 1.8 0.7 60 2.0
Total factor employment (index) -0.6 0.3 0.8 0.2 1.1 0.3 0.4 1.2
Total factor productivity (index) 0.0 0.3 0.1 0.8 0.6 0.4 0.1 0.8
sima | - most skilful labour employment -0.0502 0.0578 0.1486 0.4677 0.6279 0.2096 ®.146 0.4677
- public infrastructure 0.0000 0.2739 0.0000 0.3006 0.0000 0.1781 0.0000 0.3006
- trade openness 0.0017 0.0023 0.0000 0.0000 -0.0047 0.0008 @000 0.0000
Real exchange rate (index) -4.9 0.5 -3.6 0.2 -6.2 1.3 -4.4 1.7
Headcount poverty rate (per cent) -1.4 -2.3 -1.0 0.9 - -4.8 -1.8 -6.0 -11.4

& Changes in the total factor productivity index deeomposed into three effects. Most skilful labmfers to workers who have completed at leastrskany
education. In the case of Costa Rica, most skifbbur only refers to workers who have obtainedpdocha or degree in tertiary education, an altémeat
definition that allows us to better adapt the midglanalysis to the country’s context.

Source: Authors, based on application of MAMS wvdttia for the countries under study.
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Figure 1 MDG indicators in the baseline scenarid tamget$
Bolivia Costa Rica
250.0 120.0
b
200.0 Wbyr 100.0
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150.0 -
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100.0
40.0 —
0.0 ] I 0.0 J .
mdgl mdg2 mdg4 mdg5s  mdg7w  mdg7s mdgl mdg2 mdg4 mdg5 mdg7w  mdg7s
Uganda Yemen
450.0 400.0
400.0 350.0
350.0 300.0
300.0 250.0
250.0
200.0
200.0
150.0 150.0
100.0 100.0
0.0 L | 0.0 J | I |
mdg1l mdg2 mdg4 mdg5 mdg7w  mdg7s mdgl mdg2 mdg4 mdg5 mdg7w  mdg7s

? Indicators presented are the following: mdgl, eetage of the population living on less than an
income per capita level below a national povemelimdg2, net (on-time) primary school completion
rate: mdg4, under-five mortality rate per 1,00@ Ibirths; mdg5, maternal mortality ratio per 10@,00
live births; and mdg7w and mdg7s, proportion ofgleawith sustainable access to, respectively, safe
drinking water and basic sanitation. Targets are2fal5 and in most cases refer to internationally-
agreed goals. The target for mdg2 relates to cdiopléor the first four grades of primary education
Yemen and for the full primary cycle in the otheuatries. Base year (byr) is: 2006 for Bolivia, 200
for Costa Rica, 2009/2010 for Uganda and 2004 fem¥n.

Source: Authors, based on application of MAMS vd#ta for the countries under study.
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Figure 2 MDG-related public spending in the bageland the first two MDG-
achieving scenarios before and after 2qp&r cent of GDP, period annual
averages)

00 25 50 75 100 125 150 175 200 225 250

#MDG-related public spending and MDG-achieving sces are defined in the text.
Source: Authors, based on application of MAMS wdttia for the countries under study.



Figure 3 Unemployment rate of the most highly skilforkers under the baseline
and the first MDG-achieving scenario, 2005, 2018 2030 (per cent)

7.0

H Baseline

6.0
Sim!

5.0

4.0

1.0 —

0.0 - _—
2005 2015 2030 2005 2015 ‘ 2030

Costa Rica Yemen

Note: Most highly skilful workers are those who pess a diploma or degree in tertiary education.
Source: Authors, based on application of MAMS wdttia for the countries under study.
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Appendix of tablesand figures

Figure Al MDG indicators in first MDG-achieving sw@io and targefs
Bolivia Costa Rica
250.0 120.0
mbyr 100.0
200.0 — .
m2015
Target 80.0
1500 2030
60.0 -
40.0
20.0 -
0.0
mdgl  mdg2  mdg4  mdg5 mdg7w  mdg7s mdgl  mdg2 mdg4d mdg5 mdg7w  mdg7s
Uganda Yemen
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50.0 = 50.0 B
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#Indicators, targets and base year (byr) are detfim¢he note to Figure 1.
Source: Authors, based on application of MAMS wdta for the countries under study.
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