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Abstract

Investment in key infrastructure can promote economic growth and improved service delivery.
However,weaknesses in public financial management (PFM) and public investment management
(PIM) systems can constraountries from realizing the full gains péidic investmentsExisting
research and empirical evidence point to positive linkages between the quality of PFM systems,
aggregate fiscal disciplinand budget credibility. Assessing the effects of PFM refornubhc
investments andervice delivery, bwever, remains underexplored. This study seeks to address
this gap by examining the link between #teengthof country PFM systems and public investment
outcomes. Using an event study framework, we analyze the relationship between improvements
in PFM systems (as measured by changing scores on select PEFA indicators) and a range of public
investment outcomes (as measured by various international benchmarks for infrastjuetdttyre

and infrastructurerelated service delivery). Our results suggest tRBEM strengthening
effortsoriented toward achieving quantifiable intermediate outcomes (e.g., improving adherence
to approved budgets) are more likelye¢ad toobservable improvements jpublic investment and
service deliveryesults These intermediate acomes provide a clearer base of assessment to link
PFM improvements tpublic investmenbutcomes.

This paper is a product of the 2019 PEFA Research Competition that focused on the
Public Financial Management (PFM) in public service delivery. The PEFA Research |
Series provides open access to PEFA sponsored research to quickly dissenundee da
that contributes to ongoing PFM discussions around the wdheé. broader objectives of th
PEFA Research Competition are to contribute to addressing gaps in knowledge or
management, how to improve PFM systems, and the practical impleroemt@BFM reform.
The papers carry the names of the authors and should be cited accordingly. The fi
interpretations, and conclusions expressed in the papers are entirely those of the autho
do not necessarily represent the views of the PEFgMm or those of the PEFA Partners
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Executive Summary

Investment in key infraaiicture can promote economic growthprovethe performance gfublic
investmat, and achieve higherlevel outcomeslike infrastructurerelated service delivery
Weaknesses in public financial management (PFM) and public investment management (PIM)
systens canpreventcountries from realizing the fulotentialof their public investments.

Research and empirical evidenndicate the existence pbsitive links between the quality of

PFM systemsaggregate fiscal disciplinand budget credibilityHowever,the effects of PFM
reforms orpublicinvestmentndhigherlevel outcomesrelated to the provision of public
infrastructure and other servideave yet to be assessé@tiis study seeks to address this gap by
examining thdink between thetrengthof a countryd BFM systems and public investment
performancePublic investment performance can be measured through the impact of PIM on
outcomes such gmiblic infrastructure quality and growth (IMF 201%). This studyses out to
answer the question of whether countidesePFM performancés improvingsee greater
subsequent improvements in public investment outcomes than countries whose PFMagstems
not improving.

Using an event study framewotkjs studyanalyze the relationship between improvements in

PFM systems (as measured by changing scores on select PEFA indicators) and a range of public
investmenperformanceutcomes (as measured by various international benchmarks for
infrastructure quality)Five PEFA indcatorsfrom the 2011 frameworére usedo measure this
relationship: P12 (Multiyear perspective in fiscal planning, expenditure polaryd budgeting

PI-1 (Aggregate expenditure outturn compared to original approved Huéget(Composition

of expenditure outturn compared to original approved budddtl9 (Competition, value for

money and controls in procuremgnand P120 (Effectiveness of internal controls for nonsalary
expenditurg This studylinks these five indicators to the capital budggtprocess andvaluats

the relationship betweerachindicator and a set g@iublic investmenperformanceutcomes

For the purposes of thisresearthe event study framework divide:
and Anoni mprovingo for each P ®haiAdproveslyio.bert or , d
more.In all, 15measures of public investment and infrastructetated outcomeare tested

including outcomes related to water and sanitation, electricity and communicatigpottges

well asthe African Infrastructure Development Index (AIDI) composite indicator.

Theresults suggest that PFdrengthening efforts oriented towaachieving quantifiable
intermediate outcome$of examplejmproving adherence to approved budgets) are more likely
to lead toobservable improvements in public investment laigtherlevel outcomesnd that

those intermediate outcomes provide a clearex bhassessmefur linking improvementsn

PFMto public investmenbutcomesA stronger linkis foundbetween quantifiable

improvements ilPFM performance (adherence to approved budgets) and public investment and
infrastructurerelated outcomes than between qualitative improvememisblic financial
managementestablishment acfommitment controls) and those same outcomes.

These conclusionsave two main implicationgirst, individual reforms should be linked to
broader intermediate outcomes measured quantitatively. Second, these intermediate outcomes
should be the focus of future analysis linking reforms to higghasl outcomes, as indiduial



components of reforms appear to have limited measurable effect but can significantly influence
the quality of public investmemerformanceutcomes in the medium to lomgrm.

This analysis yields several recommendatiéinst, the areas &?FM perbrmanceshouldbe
linked to quantitative, intermediate measures that they can reasonabigviae to influence.
SecondPFM-strengthening progranshiouldestablish quantifiable immediate outcomes for
reformsas well as identify complementiribetween refons. Third, future PFMstrengthening
initiatives shouldbe based on evidencetb&r impact on specific PFM performance outcomes.

Recommendations for further research include expanding the scope of indeeaansing the
timing andcomplementarity of PFM refornend he relationship between quantitative versus
gualitative indicatorsconductingdeeper countrjevel analysis of the dgtandstudyingthe
policy implications of this research.
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1. Introduction, Aim, and Research Question

Public investment is government spending on the creatiQ SRR YR
improvement of_ physical assets, including both econo U oublic
infrastructure (airports, roads, railways, water and sewe [T e
systems, electricity ut|I|t|e$el_ecommun|cat|ons) and_ SOME | icator: the PEFA indicator, reflecting
infrastructure (schools, hospitatgisons) (IMF 2015Miller RNt R U RIS
and Hart2017). Such nvestment can promote econon i UCEEINOIIEREWEREgNEYE
growth and improved delivery of vital social servicqlydil Ry ARe TSR
However, investments that are reliant on public finances iUl CU LR
b trained b KN in bli financial examined indicator during the time peric
e constraine y weakness in public financial SR
managementPFM) and public investment manageme . : , .

. Non-improving country: countries not
(PIM) systems and processeln International Monetary e e YT =T=l T
Fund(IMF) studyfinds an averagéossof around 30 percenEICHaGEENIEIRTITE IR

of the returns on its investmendsieto PIM inefficiencies [kbaatiSEIESER Y

(||\/||: 2015) Test period: the period during which the
o ] ) ] PFEM improvements occur as measured
Existingknowledgepoints to the theoretical links betwee nERRE=ZEEEESREGIEN

improved PFM system performance dngherand better
managed public investmefgeesection 2. A sound PIMsystemshould adhere tthe established
goals ofpublic financial managementt) improved fiscal discipline and sustainability and long
term consistency with total public investment spendi@pallocative efficiencyin which

selected projects alignith sectoral priorities and resources are shifted to productive sectors; and
(3) technical efficiencyin which projects deliver outcomes and outputs in a more efsttive
manner (Cangian@urristine, and Lazar2013). Empiricaktudiesestablish that strengthening

PFM can lead to these outcomes. Thus, increases in the level afipubtment performance

may be associated with a PFM system that is better able to prioritize public investment within its
budgetary processmprovementsn public investment performaneeay also indicate an
improvement ira ¢ o u abitity ty im@emenits budget as planned.

Yet while various methodologies and indicators exist for evaluating PFM systems and PIM
outcomeslimited research has beeonductedn thelinks between PFM performandevel of
public investmentandhigherlevel outcomes, like thguality of publicinfrastructure andelated
servicesThisdearth of researdl a result of both the lorgrm nature of these reforms and the
limited availability of data for identifying future effects. It may also speak tdliffieulty of
establishing causality from changes in PFM systems and processes to chanfgestincture
andservice delivery outcomeas these changesay be several steps removed from each other.

This studycontributesto the researchy examiningthe links between PFM system strength and
public investment performand@ublic investment performance can be measured through the
impact of PIM on public infrastructure quality and growth outcomes (IMF 2ZDA)5This study
identifiesthelinks between improved budgeting, procurement, and public investment prgcesses
on the one hand, arniigherlevels ofinfrastructure investment and performarme the otherlt
alsomeasures the extent to which improvements in scores on PEFA indicators ansianse

are associated with (Ir)creasesn the level of public investment and (2) improvements in public

10



investment performance, measured through a sefrastructurerelated outcome®8ox 1.1
defines key terms used in this study.

In this study, risting measurement frameworlsich as the PEFA framewogdee used to
establish the scale of PFM improvements as well as the subsegtmathes related foublic
investmen@indinfrastructurelnitial stepsare alsaakento test thesignificanceof these results.
The analysis covers a range of sectors, including transyatdr and sanitation, amdectricity
for 68 countriesWhile it does not resolve atlutstandingneasurement and causality issues, it
does establish a framework for examining these relationships and contribaestierstanding
of the impacts otrengthenind®FM systers. It ses out to answethe following key questian
Do countries with PFMsystensthat are improvingsee greater subsequent improvements in
public investmenperfamanceoutcomes than countriegith PFM system#hat are not
improving?

To address this question, an event study framevsauked that does not impose @asgumptions
on the path of improvememir deteriorationSignificance testare conductetbr these event
studies, comparing a set of countries with improving PFM scores to a set withowffotis
yieldstwo dimensions of comparison: countnglsose PFM scores am@proving are compared
against themselves over timmad againstountrieswhose scoreare not improvingWhere
possible an assumed structuiefit to an Sshaped curvyeand improving and neimproving
country groupsre teste@gainst each other.

While exploringthe link between improving PFBlystens and greater subsequent improvements
in public investments anigherlevel outcomes, thistudybuilds the evidence base for
prioritizing certain PFMstrengthening measures to enable better publicsiment management
practices and outcoméeBheresearch is intended fatechnical audiengencluding public

finance practitioners, researchers, and schdlaideepen their understanding of the role of
strongePFM practices in improving public investriieutcomes. In other words, tratuidy

helpsto explainthe relationshigpetweerPEFA indicators and their impact on PIM outcomes.

The rest of thetudyproceeds as follow$ollowing a literature review of the existing research
on the outcomes ofreingthened PFM systeraad an explanation of tlmnceptual framework

as well aghedata and methodological approased thestudypreserd themain resultand the
implications ofthefindings pointing to areas for furtheresearch.

2. Literature Review: Quality of PFM Systemsand
Outcomes

This studyseeks to assesseasurabléinks establising the relationshigpetweerthe strength of
a ¢ o upublic finahdal managemenPEM) systens andits public investment performance.
This sectiorconducs aliterature review ofhe existing empirical evidencen the outcomes of
strengthened PFM systemish e  tsteengthendd PFM systairasused hergrefessto
improved PFM quality and performance, whatemeasuredisinga variety ofapproachessge
Measuing the Quality and Strengtlof PFMin section 3. Somestudies focus on the impact of
specific PFM reforms, such as the adoption of meeiemm frameworkgMTFSs), performance

11



basedoudgeting, fiscal rules, and risk managemaeittile others assess the quality of PFM
systems more broadly.

Empirical studiespoint tothe impact of strengthened PFM systems on the following outcomes
high-level fiscal conditions (the deficit), budget craitity (adherence to the budget), budget
composition(level of spending and allocationsindhigherlevel outcomesqutcomegied to the
provision ofpublicinfrastructure andervice delivery. Budget composition and hightavel
outcomesgemain largelyunexplored despite their potential links fmublic investment
managementRIM) and public investment outcomes.

PFM and High-L evel Fiscal Conditions

Multiple studies indicate that a strong PFM systemiributes to aggregatiscal discipline by
restraining expenditures and providing strong accountability mechanisms to monitor and enforce
budget decisions (Mustapha 2@1Prakash and Cabezén 200Bnpirical studiesexamine the
impact of PFM reforms and improved PFM systems on aggregate fiscahmgSomestudies

focus on the impact of specific PFM reforms as opposed to the quality of PFM systems broadly.
Vlaicu et al. (204) use a panel of 181 countrieseidaminethe impact of having mmediumterm
frameworkfor fiscal discipline, measured lilge primary balance. They find that fiscal discipline
improves with the adoption @nMTF andthatimprovementsncreasewith each successive

MTF phaseln a series of event studies, World Bank (20di33erveghatfiscal discipline

increases with the adbpn of an MTF andwith the progression of MTF phasasd that
mediumtermbudgetaryframeworksaandmediumterm performancdrameworksareassociated

with larger improvementhan mediurrterm fiscal frameworks

Other studies examine cressuntry data and assess the quality of PFM more broadly. Using
boththeHeavily Indebted Poor Countri@sAssessment and Action Plan (HIPC AAP) and
Country Policy and Institutional Assessment (CP1&)to measure PFM quality, Pesh and
Cabezdn (2008) conductdinary least squaresgressions and find that improving PFM leads to
improved fiscal outcomes, as measured by the overall fiscal balance and external debt levels for
39 SubSaharan HIPCs. These findings echo previous relse&m PFM reform ifcurope and

Latin America. Creating their own index of PFM quality from numerous sources,-Nahies

et al. (2010) also find that strong budget institutions improve public external debt and fiscal
balance outcomes in 65 leand middleincome countries. This index of PFM quality draows
PEFA assessments, tBeganisation for Economic Gaperation and Developme@ECD)
International Budget Practices and Procedda¢abase, thinternational Budget Partnershbifs
Open Budget IndetOBI), andtheInternational Monetary Fund\MF) Reports o the

Observance of Standards and Codes (R0 of which focus on the expenditure side of a
budget (DableNorris et al. 2010}.Meanwhile, using PEFAdased measures of the quality of the
PFM systemFritz, Sweet, and Verhoev€@014) find that improved PFM quality does not
improve deficit levels. Using the same measure for PFM quality and adding more controls,

1 Specifically, DablaNorris et al. (2010) use the PEFA framework for criteria related to budget performance and
practice, the International Budget Partnership OBI and the IMF ROSCs for criteria related to transparency and the
Acomprehensiveness of fiscal information,d and the OEC
procedural rules (Dabliblorris et al 2010, 9). See Dabldorris et al. (2010, apps. 1 and 2) for a detailed breakdown
of their index and the relevant data sources used.
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Mustapha (2019&ls0 finds no relationship between PFM quality and deficit and debt ratios. In
short,despite thenixed evidencestrongePFM systems are associated with improved fiscal
conditions andgtrongeffiscal discipline.

PFM and Budget Credibility

In addition to impoving fiscal discipline, strengthened PFM should also lead to improved budget
execution and credibility. A credible budget should reflect minimal deviationsapproved
allocations, both in aggregate anccomposition (Mustapha 20&p While fewerstudes have
focusedonthis relationship, the limited evidenegailablepointsto an association between
improvedquality ofthe PFM system and a more credible budget.

Extracting data on expenditure deviations from PEFA reports for a sample of 45 countries,
Addison (2013) finds correlation between more accuratelget compositioandimproved
PFM quality, but a small correlation between PFM quality and aggregate éxpeniéviation.
Meanwhile, Fritz, Sweet, and Verhoeven (2014) find a positive and significant relationship
between PFM quality and overall budget credibility.

Drawing from PEFA assessments to study 116 countries, Mustapha)pddfents mixed
evidencehut overall finds that improving the quality @aPFM system can have a positive
impact even in fragile countries by improvibgdget credibility and reducing the variarnice
expenditure compositiodleanwhile, h a comparison case study of Kerayal Rwada, Omollo
(2018) finds that PFM reform improsesvenuen Rwanda but notin Kenya Omollo (2018)
illuminates the role of different policy factors in shaping reform outco@ier studieslso

find that factors beyond the type of ref@nsuch as capacityolitical commitment, and

political economy canaffectthe quality andperformance of PFM systems and the success of
reforms (Andrews 2010; Baudienville 2012; Friéerhoeven, and Aveni2a017; Lawson 2012;
Mishra 2014; World Bank 2016).

PFM, Budget Allocations and Allocative Efficiency

A core objective of a strong PFM system is effective resource allodatit is,resources

should be allocatebased orevidence of program effectiveness aaflectgovernment priorities
aslaid out instrategies (Cangian€@urristine, and Lazar2013y). Public investment and

recurrent spending needs should align with sector strategies and program objectives (Cangiano
Curristine, and Lazar2013). Projects are selected accordingly, and resources sidrgbq

shift to more productive sectors (Cangia@airristine, and Lazar2013).

Despitetheir potential relevance for PIM and public investmpetformancefew works

examine the effesiof a strengthened PFM system on sectoral expenditure |&teties that
analyze these effects focpgmarily on the health and education sectdvarld Bank (2013)

finds that havingan MTF framework increases health spending as a share of total expenditure;
meanwhile, Fukud&arr, Guyer, and LawsceiRemer(2011)find that increased budgetary
transparency is associatewbre broadlywith increased spendinger capitaon health and
educationHowever, hebulk of this limited literaturefocuses on the impact of PFRitiality on
sectorabudget credibility andlecative efficiency.
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The literature once again uses expenditure deviation to assess budget credibility at the sectoral
level. Analyzing education and health expenditure deviations for 73 countries, Sarr (2015) finds
that increased budget transparenayaassthe likelihood of having a reliable and credible

budget and is associated with higher budget execution rates in the health and education sectors.

The literature defines allocative efficiency as resource allocttairisaligned to government
priorities. Studies such as Fri@weet, and Verhoevé014) Vlaicu et al. (204), andWorld

Bank (2013)use expenditure deviation to derive a measure of sectoral expenditure volatility,
which in turn serves as a proxy for allocative efficiehA®aicu & al. (204) and World Bank
(2013) focus on MTFs and the health sector, findingttreddoption ofa mediumterm
frameworkis associated with a decreaseha volatility ofhealth spending. FritSweet, and
Verhoeven(2014)alsofind a positiverelationship between improved PFM quality and allocative
efficiency, using intersectoral credibility (as captured b2,F-Eomposition of expenditure
outturn) as an alternative proxy for allocative efficiency.

In short, while existing studies sugg#stta strong PFM system can positively affect sectoral
spendin@ in particular by improvingllocative efficiency andeducingbudget deviatiors
more research is needed.

PFM and Higher-Level Outcomes

Beyondaffectingbudget processes, strengthening PFM systesn havéigherlevel outcomes.
Improved PFM systems should increase the transparency of public spending, facilitate its
monitoringand oversight, and increase reliability ofservice delivery (World Bank 2012).

While this area also remains underséatjithe literature can laividedinto two strands(l1)
studiesfocusingon the technical efficiency of sectoral spending @)dstudies examining the
impact of PFM quality orthe provision of economic and social infrastructure and other services

Thelt erature defines technical efficiency as ft
out put from a given s4&1l). ladtheiworpgsyitrefléctsthe/dosa i cu et
effectiveness of sectoral expenditures (Fi@weet, and Verhoev&®14 Vlaicu et al. 204;

World Bank 2013 Several studies derive this measure usiaghastidrontier modeling (Fritz

Sweet, and Verhoevet014;Vlaicu et al. 204; World Bank 2013), with life expectancy at birth

and primary school enrollment ratescagputs. Vlaicu et al. (2@) and World Bank (2013)

focus on a specific componesit PFM: mediumterm frameworks. Through econometric

analysis, Vlaicu et al. (2@} find that only the most developed form of Md fnediumterm

performance frameworBssignificartly and positively affect the health sectbr.an

econometric analysi§Vorld Bank (2013¥kimilarly finds that only the adoption afmediunt

term performance framewor& correlated with an improvement in technical efficiency of public

health expenditure3 heevent studies, howeveshowminimal evidence of significant change in

2 This studytests the correlation between government expenditure and various measures of PFM performance to
assess the lagionship between improved PFM and expenditure levels. While some studies use expenditure
deviation to assess budget credibility, thtisdydoes not use this variable because doing so gives rise to endogeneity
issues, given the selection of PEFA indicatas measures of PFM performance (see section 4 fordetaits. See
Vlaicu et al. (2014) for a succinct explanation of the link between spending volatility, allocative efficiency, and
improved PFM.
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technical efficiency with the adoption of MTRshile a mediumterm budgetary framewotk
associated with improvemer{tVorld Bank 2013)In both studies, results are hampered by
small sample size, limited variation in life expectancy, and a short sample (&odd Bank
2013, 50) Meanwhile, using a PEFBased variable, FritSweet, and Verhoevéd014)
measure the overall quality of PFM systems and find no clear evidenaaphated PFM
guality increases technical efficiency for health and education expenditures.

Alternatively, Fonchamnyo and Sama (2016) emplataenvelopmentnalysis to calculate
efficiency scores. With CPIA3 as a measure of PFM quality, they sttilyimpactof CPIA-13
scoreon health and educati@utcomesand find a positive and significant association between
PFM quality and relevant sector outcomes &kpectancy at birth, infant mortality rates,
immunization against measles, and school enroliment rates.

Another part of the literature assesthe direct relationship between improved PFM and service
delivery outcomes. While these linkages remargdy unexplored (Goryakin et al. 2017; Piatti
Funkfkirchen and Schneider 20Ietorius and Pretorius 200Quak 2020; Rao 2013; Welham
et al. 2017), the limited empirical evidence indicdbeg improved PFM has positive impact on
both health and educati outcomes (Goryakin et al. 2017; Pi&ttinkfkirchen and Schneider
2018; Quak 2020Nelham et al. 2017

Using a PEFAbased measure of PFM quality, Welham et al. (2017) find that a stronger PFM
system yields positive health outcomes, measured by -fiveeasind infant mortality rates as well
as life expectancy at birth. PiaBunkiirchenand Smets (2019) find thats PFM quality
increasesthe underfive mortality decreases. Fukuéarr, Guyer, and LawseRRemer(2011)

find that budget opennessore bradly reducegheunderfive mortality rate.

However, smestudies find no clear evidence that improved PFM quality leads to bettece
deliveryoutcomegBandypahyay 2016; Baudienville 2012; Frit8weet, and Verhoeva(14;
World Bank 2012). This mixed evidence refleatspart the difficulty of establishing causal
relationships between a PFM system and service delivery (World Bank 2012), which is further
affirmed by the lack of reliable tooter isolating and asssmgthe impact of PFM reformand

PFM qualityon service deliverfRao 2013).

In short, the literature on the effects of strengthened PFM systems ftamgsdgon assessing
aggregate fiscal outcomes atala lesser extent, budget credibili8tudyingthese areas,
however, is critical for understanding the extent to which strengtheningpP&dicesesults in
improved budget process outcomes, but also wider outcatagsd tgpublic investment
performanceAs CangianpCurristine, and Lazar@013) explain sound PIM should adhere to
theestablished goals giublic financial management: (ithproved fiscal discipline and
sustainability and longerm consistency with total public investment spendi@pallocative
efficiency,in which selected projds arealignedwith sectoral priorities and resources are shifted
to productive sectors; arfd) technical efficiencyin which projects deliver outcomes and
outputs in a more cosiffective mannerEmpirical evidence establishes that strengthening PFM
can lead to these outcoméevertheless, theoretical linkeadempirical evidencef the
relationshipbetweerpublic financial maagement, public investment managemant public
investment outcomagmain limited
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This studyseeks to address this gap by contributing to the evidestablishing the relationship
between PFM system strength and public investment perfornrateensof improvingboth

budget process outcomes and wider outcothéscuseson public investmernperformance
measured through a set of infrastructtglated outcomedecausenostof the existing literature
hasaddressetiealth and educatioit. analyzea peculiarities of the capital budget procésse

PIM and the Capital Budgetingrocessin section Jthat differ from the wider budget. In doing
so,it examinathe link between PFM system strength and public investment performance. The
following sectionpresents conceptual framework for assessing the relationship between
strengthened PFM, PIM, ampdiblic investment performance

16



3. Conceptual Framework

This studycontributes to the currently limited research examining the links betwméslic
financial managemenPEM) system strength and public investment performaiablic
investment performance can be measured through the

impact of public investment managem@niM) on public  Figure 31. Linking Public Financial

infrastructure quality (IMF 2015, 27Axhichis studied Management PFM) System Performance,
herethrougha set of infrastructureelated outcomes (see Public Investment Managementand Public
Measures of Performande section 4. Investment Performance

Theframework underpinninthe model is that improved
PFM system performance is connected to incibasel
better managed public investment, which in turn is linke
to better provision of economic and social infrastruéure
that is,improved public investment performande(re
3.1). This section explamthe model usgto examine the
links between strenigened PFM and public investment
performancelt begins byjustifying use of the PEFA
framework as the best available measure of PFM syster
strength ses out which indicators are the most relevant t
public investmentand aligrs themwith an ideal capital
budget processt ends with a review dfiow this all fits
together in a model for understanding the effects of PFN Better Provision of
strengthening efforts. Social and Economic

Infrastructure
Measuring the Quality and Strength of
PFM Systems

As countries around the world haweplementecchangegdo improve their PFM and PIM
systems, donors and othstakeholders have developeatioustoolsand frameworks$or
measuringhe effectiveness of theseforms

Improved PFM
System
Performance

Increasedand
Better Managed
PublicInvestment

The literature assessing PFM performance and reform frequently uses the PEFA framework.
PEFA organizes key PFM processes into pillars and contineitsjuality to budgetary

outcomes (Kristensen et al. 2@).9Each pillarcomprisedifferentindicators ofperformance.

Each indicator hasne to fourdimensions, which measure different aspects of the PFM system
against a foupoint ordinal scale from D to A, indicating the level of compliance with
international best practices of PRskesection 4for further details).

In addition to PEFA, several other diagnostic t@uks availabldor assessing PFierformance
Toolssuchasthent er nat i on alFisédoTrespasency Ev&luatodsdFIEs), the

l nternati onal Budgeet Plamdexe r(sB Ip)o,s aOpde nt hBeu dWo r
Expenditure Reviews (PERSs) offer broad diagnostics (Kristensen et ah) 2BERS areften

used in case studies or qualitative analyses {eemstance, Andrews 2010; Baudienville 2012,

Hedger and de Renzik910; World Bank 2010). Other diagnostic tools evaluate particular

elementof PFM; thesetoolsincludethe nt er nat i on alTaXtvMmirgstrasiony Fund 6 s
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Di agnostic Assessment Tool ( TADAT) , the Worl d
Assessment (DeMPAandthd nt er nat i o n alPubdMolmvestmant Mandgemerd 60 s
Assessment (PIMA). PEFA Secretariat (20@8)videsa comprehensive mapping and

assessment of thariousPFM diagnostic toolandicatinghow PEFA complements other

diagnostic tools.

Additional frequently used donareated diagnostic tools include timernational Monetary

Fundand Worl d Bankdés Hi ghly AssedsméntaittioirrPamor Count
(AAP) and the World Bankodés Count r yndiddtwrs.i cy and
While the HIPC AAP is only available for the years 2003, several studies use it with PEFA

as a way to extend data coverage for years prior to the start of PEFfo(sestancede

Renzig Andrews, and Mill2010;de Renzio and Dorontingk2007;Lawson 2012; Prakash and

Cabezon 2008). Empirical studies often use indicator 13 from the CPIA as a measure of the

guality of PFM systems, either on its own or as a robustness check for studies using PEFA scores
(see for instanceFonchamnyo and&na 2016Fritz, Sweet, and Verhoev&®14;Mustapha

20193 2019b; Welham et al. 201 QPIA-13measur es At he quality of bu
management 0 (Mustapha et al . stBadAPPAR3 anddPERA. Mu st
are highly correlated and that PEFA provides comparable overall scéhessicores dboth

CPIA-13 and OBI (Kristensen et al. 2019b, 15).

PEFAhasseveral advantages over other frameworks. First, it is the most comprehensive
measure, as it covers the entire budget cycle as well as otharéay of public financial
managemeniHadley and Miller 2016; Kristensen et al. 2019b). Second, it is standardized,
allowing assessments to be repeated and chamfedracked over time (Kstensen et al.

2019b). Third, the PEFA Secretariat provides quality assurance, which is an obvious advantage
for any data set or analytical framework (Kristensen et al. 2019b, 33).

Last, and perhaps most important, a large body of PEFAgiavailable br analysis spanning

15 years andhore thar600 assessments across more than 150 countriesoMaisage

represents the most significant advantage of PEFA overf@tNsed frameworks such as PIMA.
Although PIMA provides a more thorough and comprehensiamimation of PIM systems, as

of this writing, fewer than 100 PIMA assessments have been conducted, and results have been
published foljust 20 of thoseassessments P I MA 6 s r e lwihtthefirseassessmente s s (
completed in 2016) also precludes kired of repeat measurements for individual countries that

a study such abis onerequiresP EF A6 s | ar gterm data sed includes nguéiple
assessments for individual countrigsaking it possible tdetermine ifand whepnc ount r i es 6
scores havenproved over timeConsideringhis and the other advantages outlined above,

PEFA has become the standard for measuring progress in PFM reform and strengthening
(Hadley and Miller 2016).

PEFA, however, does have certain limitatidhsloes not cover all aspects of the PFM system,

such as the political economy of a countryhwstrategic interactions among actors (Asian

Development Bank 2017; DabNorris et al. 2010; Frit2/erhoeven, and Aveniz017; Hadley

and Miller 2016). Secah PEFAl ar gel y measur es t Beaothefwordsnd of P
whether governments have introduced certain formal processes that eath@nd follow

international best practice. It does not, however, fully assess how these processes work in
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practiceor whether they are delivering outcomes (Andrews et al. 2014; Hadley and Miller 2016).
These limitations not onlganincentivizefisomorphic mimicrg by governments seeking to

improve their scores, but alsanmake it difficult to discern whether (fonstance) a change in

policy or legislatiorled to a significant change in practice and function. In other words, does the
change captured lipe PEFAframeworkreflect a meaningful improvement or just the

appearance of improvement? Moreover, within the ARE&mework, certain indicators, such as

those tied to de jure, deconcentrated, and upstream PFM functions, are more likely to be

amenable to isomorphic mimicry, as they more easily assess the form versus the function of an
element of PFM (Andrews 2011; istensen et al. 2019b). Andrews et al. (20d#jHadley and

Miller (2016) also provide examples of elements of the PFM system that PEFA measures poorly.
These elemeniaclude the quality of budget execution and transactions more generally, as the
reliability of cash flows, procurement transactions, and wage and salary payments are not
assessedxplicitly (Andrews et al. 2014, 10). Hadley and Miller (2016, 11) also point out how
theindicatorsopu bl i ¢ i nvest ment manage meedbprojattowereot i n (
i mpl emented, if they were i mplemented at cost
Critically, as highlighted by Hadley and Miller (2016, ¥#) PEFA assessment does not reveal
howoverall the PFM system is working amthyitiswor ki ng t hat way. 0

Lastly, quantifying PEFA scores has posed challenges, including potential time inconsistency
and endogeneity concerns when used for quantitative regressions asfaralledsrmining how

to enumerate ordinal rankKshumerating PEFA sces requires judging the value of the ordinal
ranking® that is, should progressing one rank carry the same weight across different intervals
(Kristensen et al. 2019b)? In other words, are all changes equal and equally comparable and
meaningful for examplea change from D to C versus a change from C to B)?

Kristensen et al. (2019b) provide a detailed analysigiantifying PEFA and the different
methodologies applied throughout the literature. While studies take different nuanced approaches
to calculatingand enumerating PEFA scores, the literature overall assumes equal weights
between categorical scores (Kristensen et al. 20198, 1@8tifying and analyzing four main

scoring methodologies, Kristensen et al. (2019b) find that all the methodologies share similar
descriptive statistics and are highly correlated with each other. They conclude that the
methodologies are therefore the saftom a statistical perspective, making the choice of
methodology largely academidloreover, he PEFA Secretariat recently recommended the
methodology employed by de Renzio (2009) for quantifying PEFA scores, which provides equal
weighting across ranksd assigns numerical values from 1 to 4 for the ordinal score (D to A) of
each indicator (Kristensen et al. 2019b, 26).

These challenges emphasize the natural difficulty of assessing the quality of PFM systems.
Despite its limitations, PEFA still provideghe best framework for assessing the quality and
progress of PFM reforms.

3 Somestudies omit certain indicators from their PEFA score calculationRédeioAndrews, and Mill2010; Fritz Sweet, and
Verhoever2014; Fritz Verhoeven, and Aveni2017; Haque et aR012 Kristensen et aR01%), while others aggregate scores
at different level® either for indicators or underlying PEFA dimensions. See Kristensen et alb(2®129) for an overview of
different nuanced approaches.
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Selection of the PEFAFramework 2011Indicators

PEFA has changdtk questions and scope over time. In 2016 the original assessment
guestionnaire (the 2011 framework) was supplaectand changed to expand its areas of
measuremeniThe 2016PEFA assessment framework expanded the examination of public
investment processés measurenore directly the stages of the capital budget prodéss.
study uses th2011 framework rather thahe2016 frameworlbecause the event study
methodology requireat leasfive years afteeach assessmelior any measurement of
improvement irPFM or public investmeniCurrently,insufficient dataare availabléo applythe
methodologyused her¢o the 2016 frameworlAdditionally, while recent assessmeritave
been conductedsingthe 2016 frameworkhese assessments cannoinotuded inthe analysis
using the 2011 framework. As highlighted by the PEFA Secret20a8(, while some 6 the
2011 indicators are carried over into the 2016 framewgkamethe 2016 indicators are not
directly comparable to the 20iddicatorsdue to changes itne evaluation criteria underlying
the indicators. Hence, a simple cregalking to includecountries withmore recent PEFA
assessments under the 2016 framewaak not feasibléor this study.Table3.1 summarizes the
relevant 2016 indicatomnd how they compate the original 2011 indicators, as analyzed by
the PEFA Secretariat.

Table 3.1. Comparison of Relevant 201 and 2016 PEFA Indicators

2011 PEFAindicator 2016 PEFAindicator

PI-1 (i) PI-1.1 Indirectly comparable
P1-2 (i) PI-2.1 Indirectly comparable
PI-2.2 New 2016 indicator
PI1-2 (ii) PI-2.3 Directly comparable
P1-12 (i) PI-16.1 Not comparable (subject only)
PI-16.2 New
PI-16.4 New
PI1-19 (i) Pl-24.1 New
P1-19 (ii) PI-24.2 Not comparable (subject only)
P1-19 (iii) Pl-24.3 Indirectly comparable
P1-19 (iv) Pl-24.4 Indirectly comparable
P1-20 (i) PI-25.2 Directly comparable
P1-20 (ii) PI-25.2 Indirectly comparable
P1-20 (iii) PI-25.2 Indirectly comparable

SourcePEFA Secretariat

The 2011PEFAframeworkcontairs a total o8 performance indicator$>(s), which measure
several elements of planning, budgeting, and execuiidmot all indicatorsmeasurghose
elementdirectlyin relation to public investmenthis studyselected a set difve indicators
most relevant to public investmesmdthe capital budget procesgthoutemploying a statistical
method that might create selection kigeePIM and the Capital Budgetingrocessin section
3).

Multiyear budgeting, in theory, ensures provisioning and availaloiityndsfor large

investment pojects however, most countries run arreeggquiring the need to scaback or stall

multiyear capital project®ften, theprocesof recording and continuing commitmermgolves
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across yearand until amultiyear budgeting framework is fully in placguntries often do not
finance public investment projeasequatelfandmayadjust the cap for public investment to
the available resoursgregardless of the outstanding commitmenks)s practiceis deemed to
have a direct relation to tla@lequatexecution of capital. Revenue raising (for example), while
important,hasless direcimpact as capital projects are often finandgddebt Thefollowing
indicatorsarerelevant to PIM under the 2011 framewor

1 Multiyear perspective in fiscal planning, expenditure polésyd budgeting (RL2).

Without a genuine multiannual budget planning framework, countries often face
challenges in credibly setting aside funds for and ultimately recognizing the multiyear
commitments that are often required for public works contracts and infrastructure
projects. Lack o multiyear perspective can also inhibit governments from properly
planning for the budgetary adjustments needed to transition projects smoothly from the
dewelopment stage to the operational stapat(is,capital costs to recurrent costs).

1 Aggregate expenditure outturn compared to original approved budgdi)(Pailure to
execute planned expenditure can have an obvious impact on public investment and
service delivery outcomeRoor performance in this PEFA indicator may be a sign of
PFMweaknesswhi ch coul d i nhibit governmentds abi
contracts, maintenance, or operating costs. It may also indicate inadequate revenues to
support planned expenditure due to inaccurate projections or insufficient collection.
Capital budgets often bear the brunt of budget cuts due to greater politicavisiessit
involving cutting recurrent costs such as wages or subsidies.

1 Composition of expenditure outturn compared to original approved budgé).(Rlell-
planned, multiyear budgets and detailed capital spending plans are only useful so far as
they are aldered to. Likewise, improving aggregate expenditure outturn is of limited
utility for achieving PIM outcomes if those funds are spent on interventions other than
the investments and projects for which they were intended. Accordingly, brihging
compositon of expenditure more in line with approved budgets should have a positive
impact on PIM outcomes.

1 Competition, value for monggnd controls in procurement (AI9). Governments
procuregoods and services from private sector vendors for the construction,
maintenance, and operation of public infrastructGaernments with better systems
and practices in place for ensuring fair, open, and transganesgsses fgprocurement
and contractingreless susceptible to corrupt and inefficient dealings ansirtiare
|l i kely to obtain Avalue for moneyod and sup

1 Effectiveness of internal controls for nonsalary expenditur€(®IEffective internal
controls helgo prevent governments from spending funds on unplanned, unauthorized
costs,withoutinhibiting authorized expenditures. When government funds are expended
improperly, the fundavailablefor paying legitimate costsre reducedwhich can lead to
work stoppages, lack of required equipment and supplies, and other issues detrimental to
successful PIM projects and service delivery. Accordingly, stronger performance on this
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indicator should have a positive impact on PIM outcomegsrbyenting waste and
inefficiencies in the use of funds.

PIM and the Capital Budgeting Process

Public investment spending comes primarily from capital budglt®ugh recurrent budgets

can also contribute to public investments. Thus, to examine the effeEM system strength on
public investment, it is necessary to understand how the capital budgeting process and the PIM
cycle are intertwined. The line between capital and recurrent budgeting, however, can be hard to
define.Capital and recurrent expahdesoftenneed to be evaluated as part of the same

proposal Capital spending generally encompasses physical assets with a useful life of more than
one year, but it may also include rehabilitation of those asskigineyears.One way that

capital anl recurrent expenditurese differentiated is in the source of their fundimgsome

countries, capital budgetsefundedprimarily by borrowing, as opposed to funding for recurrent
costswhich comes from tax receiptalthough this may still be the ain some countries,

capital budgets can also be funded in different wiaghiding from general resources,

borrowing or even partnership with the private sector. In the United Sfatesxample, the

Highway Trust Fund for road construction and maiatece is financed by excise taxes on

gasoline and other fuel products.

Fiscal frameworks caconstraincapital budgeting processdr exampleseveral countries
have implementethefi g o | d ethat puhlid debd should not exceed net public
investmentFurthemore ascapital budgetsreate assettheyalso create a need to monitor and
account for these assets d@hdrebyentailbalance sheet considerations.

In low- and middleincomecountries, donors may sabp a specific capitaiccount tdund
projects through either grants or concessionary I0Emss, a significant share of infrastructure
and public investment may not be fundediycapital budgetbut rathersupported by donors

It thereforeremairs outside the scope tie capital budget proces§he methodologyused here
neither distinguishes nor treats these countries differegtirefocusis on the capital budgeting
processThistype of fundings nevertheless an arta further study thatould be exploredn
county-specific contextén the future

Now thatit is understoodhat capitakexpenditures must be treatdifferenty, it is necessary to

look at the ways in which it can be planned, costed expended differently. The development

cyclefor public investment projects runs througgveralsteps set out intable3.2. The steps

examinglc an be di precdnemitmenin tpch ass ei where the options
investment project are develed, appraised, and finan¢adn d postcofimitmert p ha s e,

where the project is procured, implemented, and monitditeese stepare alignedvith PEFA

indicators that are relevant for that portiortlod capital budget process. While some of the steps,

such as project identification and option appraisal, are outside the scope of this athalysis,

chosen PEFA indicatoere otherwise matched the stagesf budget execution that they assess.
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Table 3.2. Stages of Public Investment in Relation to PEFA Performance Indicators and Stages of Budget
Execution

Timing (phase) and capital
budgetingactivit Budget execution stage PEFA indicator(s

Precommitment (planning arn

budgeting)
Strategicobjectives, Project identificationSector ministries prepare list of
strategies, planning, detailed potential multiyear projects
objectives
Option development Cost estimation: Sector ministries prepare detailed co¢ PI-12: Multiyear
for potential projects perspective in fiscal
planning, expenditure
policy, and budgeting
Option appraisal Cost evaluationRealismof andreturnon costsare
ranked and prioritized
Planning financing Identification of financing sources: Ministry of Finance| P1-12; PI-1: Aggregate
reviews optns to finance appraised projects expenditure outturn
compared to original
approved budgebggregate
outturn)
Budgetary allocation Allocation: Legislature allocates financing to project | PI-12
Financing realized Reservation: Financing is approved and set aside for | PI-1; PI-2: Composition of
project expenditure outturn
compared to original
approved budget
Postcommitment
(implementation)
Procurement Obligation: Sector ministry incurs a liability to pfyr a | PI1-19: Competition, value
project for money and controls in
procurement
Project management Verification: Project implementing unit ensures that P1-2; P1-20: Effectiveness
goods and services have been delivered of internal controls for
nonsalary gpenditure
Budget monitoring and Warrantingandmonitoring: Progress of project is PI-1; PI-2; P1-20
control monitored and remunerated throughrrantedpayments
Asset management Asset monitoring: Assets are monitored continuously ¢

assessed fayuality.
Performance measurement | Performance audit: Effectiveneskinvestmenis
assessedndinforms future planning
Source:Adapted fromJacobs 2008

A Model for Understanding Effects

While PEFA is the most idepth analysis available ocao u nt r y 6 s ,AtisMitintaelp aci t y
an assessment of something hard to quantifyat is the quality of a PFM syster@asuing

4 Other measures exist, including PIMAs, which are fBeports on the Observance of Standards and Codes
(ROSCs), which are more bespoke; or CPIA scores, which are more high levdle&aeing the Quality and
Strength of PFM Reformia section 3 for a fuller discussion of other tools.
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the Quality and Strengtiof PFMin section 3iscusseshe degree to which PEFA can be said to

speak tahe occurrence an actual PFM reform.

Theframework for assessment ultimately assumes that (1) iRfpbves or deteriorats (2)
PEFAcanadequately measure thatprovement or deterioratioii3) the frameworkaligns with
particular stages of the capital budget procasd finally (4) the improvements in this process

lead to improved outcoméBgure 3.9.

Figure 3.2. Framework for Assessment

Measured by

PFM reform PEFA scores

Impacts stage Leads to
the capital improved
budget proces outcome

PEFA indicatorseflectthe quality of different stages of the capital budget progabte 3.3)
The guestion agldin reviewing results isdoesthat stage of the capital budget process matter
for this measure? If so, then a relationshipxpectedetweerthe measure arttie PEFA

indicatorsof quality at that stage. Given that the 2016 framewak additional indicatothat

arerelateddirectly to the capital budget process, this analysis will become more refined in the

future (once sufficient datare availabléo use the 2016 framework).

Table 3.3. PEFA Measurement of Indicators
Indicator ‘ Description of Measuré ‘

PI-1 AThe indicator [ mg
expenditure compared to the originally
budgeted total expenditure (as defined
government budget documentation and
fiscal reports) but excludes two
expenditure categories over which the
governmenhaslittle control. Those
categories are (a) debt service paymen
which in principle the government cann
alter during the yeaand whichmay
change due to interest and exchange r:
movements, and (b) donfunded project
expenditure, the management and
reporting d which are typically under the
donor agenciesd c
degreed

(PEFA Secretariat 2011, 13)

Scores

A: Actual expenditure deviated from budgeted

expenditure by an amount equivalent to more than 5
of budgeted expendituia no more than one out of the
last three years

B: Actual expenditure deviated from budgeted

expenditure by an amount equivalent to more than 1
of budgeted expendituia no more than one out of the
last three years

C: Actual expenditure deviated from budgeted
expenditure by more #m an amount equivalent to 159
of budgeted expendituia no more than one of the las
three years

D: Actual expenditure deviaddrom thebudgeted
expenditure by an amount equivalent to more than 1
of budgeted expendituia two or all of the last three
years

(PEFA Secretariat 2011, 13)
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Indicator ‘

Description of Measuré ‘

Scores

PI-2 AThis indicator r ¢gA:(i)Variance in expenditure composition exceeded
assessment of expenditure outturns 5% in no more than one of the last three years. (ii)
against the original budget at a Actual expenditure charged to the contingency vote \
subaggregate level. As budgets are on average less than 3% of the original budget.
“5“5!”Y ado_pted and managed on an B: (i) Variance in expenditre composition exceeded
administrative 10% in no more than one of the l&stee years. (ii)
(ministry/department/agency) basis, thi Actual expenditure charged to the cont?/n en-c vote
is the preferred basisrfassessment, but P h %/ but | h g(y %/h
a functional or program basis is on average more than 3% but less than 6% of the
acceptable, provided that the same bas original budget.
is used for both appropriation and C: (i) Variance in expenditure composition exceeded
report i ng(PEFA Secretariat ¢ 15% in no more than one of the last three years. (i)
2011, 14)The first measure looks at thg Actual expenditure charged to the contingency vote \
percentage variance. The second meag on average more than 6% but less than 10% of the
looks atactual expenditure. original budget.

D: (i) Variance in expenditure composition exceeded
15% in at least two of the lastrdeyears. (ii) Actual
expenditure charged to the contingency vote was on
average more than 10% of the original budget.
(PEFA Secretariat 2011, 14)

PI-12 Multidimensional indicator on whether | A: (i) Forecastare dondor at least three years

forecasts are provided for multiple year
if a DSA (debt sustainability analygiss
done, if sector strategies exist and are
costed, and the strength of links betweg
outer year forward estimates and the
investment hdget costinggPEFA
Secretariat 2011, 26)

(economic and sectoraBndlinks are clear and
explained (i) DSA is undertaken annually, strategies
arefully costed for 75% of expenditure andnsistent
with aggregateqiii) Investmentsreselected
consistentlyon thebasis of sector strategies and
recurrent costandareincorporated irforward
estimategFESs).

B: (i) Forecastsre dondor at least two years
(economic and sectoraBnd links between FEs and
future budgetsare clear(ii) DSA is undertakerfior
external and domestiebtat least once ithreeyears,
andfully costed sector strategiegrein line with fiscal
aggregates for at least@b575% expenditurg(iii) The
majoiity of investmentareselected oithe basis of
sector strategies and recurrent costsamethcorporated
in FEs.

C: (i) Forecasts of fiscal aggregata® dondor at least
two years (rolling) (ii) DSA is undertakeffior external
debt at least once threeyears and ctor strategies
exist but are costed for sectors covering 25% of
expenditurs. (iii) Links between investment decisions
and recurrent costre weak

D: (i) There are a forward estimates, no DSA fdiree
years,andno substantially costed sector strategfis
Thecapital and recurrent budgetreseparate

(PEFA Secretariat 2011, 26)
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Indicator ‘
PI-19

Description of Measuré ‘

Thi s a §)dransparensy, fi
comprehensivenesand competition in
the legal and regulatory framewo(k)
use of competitive procurement method
(i) public access to complete, reliaple
and timely procurement informatip¢iv)
exigence of an independent
administrative procurement complaints
systen.o

(PEFA Secretariat 2011, 38)

A: (i) Legal framework meetsix listed requirements fo

Scores

transparency(ii) In all cases contracts not subject to
open competition are justified in laii) All of the key
procurement informatiois complete and reliablr
90% of procurement (by value) aigpublic. (iv) The
procurement complaint system mesg¢senlisted
criteria

B: (i) Legal framework meeféve of six listed
requirements for transparendgy) In 80% of cases
contracts not subject to opeampetition are justified in
law. (i) All of the key procurement informatias
complete and reliable for 75% of procurement (by
value) and public(iv) Procurementomplaint system
meets criteria 1 and@us3 of the others

C: (i) Legal framework mest2 of 6 listed requirement
for transparency(ii) In 60% of cases contracts not
subject to open competition are justified in Igin) All
of the key procurement informatiagacomplete and
reliable for 50% of procurement (by value) and publig
(iv) Pracurementcomplaint system meets criteria 1 an
2 plus1 of the others

D: (i) Legal framework meets 1 apneof 6 listed
requirements for transparendy) In less than 60% of
cases contracts not subject to open competition are
justified in law (iii) Not available to public(iv)
Procurementomplaint system does not meet criteria
and 2 or 1 of the others trere isno body for
complaints

(PEFA Secretariat 2011, 39)

PI-20

Thisindicatora s s e §) ®fflectiveriiess
of expenditure commitmermbntrols (ii)
comprehensiveness, relevanaed
understanding of other internal control
rulesandprocedures(iii) degree of
compliance with rules for processing ar|
recording transactiorts

(PEFA Secretariat 2011, 40)

A: (i) Comprehensive expenditure commitment contr
are in place and effectively limit commitments to actu
cash availability and approved budget allocations (as
revised). (ii) Other internal control rules and procedu
arerelevant andncorporate a coprehensive and
generally coseffective set of controls, which are wide
understood. (iii) Compliance with rules is very highd
any misuse of simplified and emergency procedures
insignificant.

B: (i) Expenditure commitment controls are in place &
effectively limit commitments to actual cash availabili
and approved budget allocations for most types of
expenditure, with minor areas of exception. (ii) Other
internal control rules and procedures incorporate a
comprehensive set of controls, which asidely
understood, but may in some areas be excessive
(through duplication in approvals) and lead to
inefficiency in staff use and unnecessary delays. (iii)
Compliance with rules iguite high, but simplifiedor
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Indicator ‘ Description of Measuré ‘ Scores

emergency procedures are used occasionathout
adequate justificatian

C: (i) Expenditure commitment control procedures ex
and are partially effective, but they may not
comprehensively cover all expenditures, or they may
occasionally be violated. (ii) Other internal control rul
and procedwas consist of a basic set of rules for
processing and recording transactions, which are
understood by those directly involved in their
application. Some rules and procedures may be
excessive, while controls may be deficient in areas o
minor importance. {i) Rules are complied with in a
significant majority of transactions, bilte use of
simplified or emergency procedures in unjustified
situations is an important concern

D: (i) Commitment control systems are generally
lackingor they are routinely violad. (ii) Clear,
comprehensive control rulesndprocedures are lacking
in other important areas. (iiJore rules are not
complied with on a routine and widespread basis due
direct breach of rules or unjustified routine use of
simplified andemergency pcedures.

(PEFA Secretariat 2011, 40)

aPEFA measureare drawn directly from thBublic Financial Management Performance Measurement
Frameworkin PEFA Secretariat 2011.

The indicators fit intdwo molds: (1) immediate outcomes of PFM processes ardirgt
measurement of PFM processes. In the forfket and P42 arelooking at expenditure
performance against budget (which itself is a functiotmetredibility of thebudgeting
processes)n the latteythey are looking ahe other three indicater Thesether indicators
cover the form and existence of multiyear budget processes, procurement processes and
commitment controls, and recordirthdt is,the existence or otherwise of the processes
themselves, not their effect).
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4. Methodology

Measures of Performance

To assess the links betwegpublic financial managemermEM) systend strength and public
investment performancéhisstudy uses the fuPEFA dataset, including nonpublic assessments,

in order to expand the setpdssible results. As a resudiscussiorof individualc ount r i es 0
experiencess limited (whichis an aredor further study recommendéal section6). The study
selectkey PEFA indicators aligned to the capital investment process and measures th®e extent
which improvements in their scores are associated with (1) expansions in the level of public
investment and (2) improvements in public infrastructutomes.

As explained irsection 3public investment spending comasmarily from capital budgets.

Capital is generally considereddonsistofa s set s wi th a fAusef ul i fe ¢
(Jacobs 2008, 4); however, governments have defined capital and investment in multiple ways.
Capital is often conflated with development projects and withsinventwhich makes it

difficult to define measuresonsistery across countrie§.he International Monetary Fund

(IMF) measures public investment as general government gross fixed capital formation,(GFCF)
includingthe total net value of general govermhacquisitions of fixed assets during the
accounting period plus variations in the valuation of nonproduced afsetgdmple subsoll
assets{IMF 2015) Theanalysispresented herexamineswo measures of spending on capital:

(1) estimated publiGFCP and (2)cash transactions in nonfinancial as$étevertheless,

limited information exists across countriesen with the existence &overnment Finance
StatisticS GFS standard reporting.

Public investment performance can be measured through the impadtlicfinvestment
managementRIM) onthe quality ofpublic infrastructure (IMF 2015, 27). For the purposes of
this study, public infrastructure refers to both economic infrastructurdqreectricity, airports,
railways, water and sewage systems, telecommunications) and social infrastructure,(schools
hospitals) (IMF 2015Miller and Hart2017)

Key indicatorsaare usedo measure infrastructurelated outcomestarting witha range of
measuregset out inappendix A thatgenerallyhavesignificant gaps in the time series. When
narrowed further to the sets of countries with both PEFA assessments (atd¢asior to

2013 and available datfr the measureseveral indicatoread to be dropped. The results are
broken down acrogberemaining measures of performansemmarized inable4.1 They
includeindicators forwater and sanitation, electricity and communication, and transport as well
as the Africannfrastructure Development Index (AIDDeveloped by the African Development
Bank the AIDI usesmultiple dimensions and measures of public infrastructure quality. Data in
the index typically represent a thrgear lag that is,the index for 2019 represisrthe conditions

in 2016) The index has been relatively consistent in construciitimugh a revievof the

5 Defined by World Bank, World Development Indicators.
6 Defined by the MF.
" This year was selected to ensure that events were not included where there would be limited or no data following
assessment.
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components is currently undeay g and components are weighted in inverse to their volatility
(that is,the more volatile a measure, the ldss weighted in the composite index).

Limited availability of information orsome types ohfrastructure has limited the scope of
examinationn certainareas (road netwask Similarly, given data constraints and the
availability of appropriate measuréise selected measures do not inclini@icators forsocial
infrastructure (health and education outcomésjenthese limitations othescope of analysis,
infrastructurecould beanareafor further study (as data become availabldarinstance,
throughuse ofa case study methodology).

Table 4.1.Measures of Public Investment Performance

Indicator Measure

Level of public investment 1 General government total expenditure ¢¢45DP)

1 Net acquisition of nonfinancial assets #GDP)

9 Estimated public gross fixed capital formation ¢4GDP)

Infrastructurerelated outcomes
Water andsanitation indicators 1 People using at least basiinking water services (% of
population)

People using at least basic sanitation services (% of populg
People using safely managed drinking water services (% of
population)

People using safely managed sanitation services (% of
population)

Water andsanitation composite indefAIDI)

Mobile cellular subscriptions (per 100 people)

Access to electricity (% of population)

Air transport, registered carrielbpartures

Propensity tdravel fumber ofpassengergerpopulation)
Containerport traffic

Transport Composite Index (AIDI)

African Infrastructure Development Index (AIDI)

= oA

Electricity andcommunication indicators

Transportindicators

SA|l=a=a=aa|=a=a|=

Compositeindicata (indexcomprising
electricity,information and
communication technologyransport, and
water and sanitation measures)

These outcomes are all, in theory, tied to capital investwéanth is theeffectof interest.
However, distinguishing the impact of capital investment from a more general concept of
government spending is hardrAnstance, while a government mggendcapital building
schoolsschoolsdo not function without teacherBhis array of measurés examinedo track
any possible improvemeirt expenditureor anymore immediate and more logrm
improvements in outcoes.

The remainder of thisectionpresents two tools used égamire keyoutcomes:

8 Team discussions with the African Development Bank Statistics Department.
29



1. An event studyAn event study framework used taexaminea crosssection of countries
with improvements in measured outcomes of public investment, the refswisch are
presented in detail iappendix Bincluding sample sizes. Building on the event stydies
the significance of the size of changesestedn countries with and without PFM
improvementsexplainingshifts in infrastructure measures andmumg a series of fixed
effects regressions as a robustness check.

2. Curve fitting An attemptis madeto fit sigmoid curves to some of the results in order to
provide another method ahalyzingthe scale of difference. Thesfort is very
preliminary andshouldbe extended further in the fututeis done to see if the structural
form of the effects of PFM improvements can be approximated and if they lead to
sustainable improvements in infrastructure over time.

Event Study

Event studies are useful in contexts with limited data wtier@im is noto show exact

causality but to understarlde behavior ofvariables around an evefithe event study

frameworkwas usedhnitially to avoid imposingany assumptions dhestructure of response. In

addition, the event study framework has the benefit of not masirgng assumptioaboutthe

treatment of PEFA sces as continuous and equivaleghie(aim is to findani i mpr ove ment 0)
Fitting a Curve to the Datan this sectionsome oftheobserved resultare takerand fitedinto

a possible theoretical framewoikhe event study work takes two pointsedmparison(1) Is an
increaseobservedver time in an improving count®(2) Is that increase significantly greater

thanthe increasé nonimproving countrie®

A series of event studiese estimatetly usingmeasures of botlongertermoutcomes of
infrastructurgperformance (access to electricity) as well as more metbum effects
demonstrating changing government focus and ability with regard to infrastructure planning
(government expenditure on capital).

Transitions

Two types of transition are deéd:

1 Improving countriesdefined agountries having change in score of 0.5 lsigher
1 Nonimproving countriedefined asountries having changen scoreof O orlower.

In defining transitionsthere is a tradeff between precision and availabiliy data.The
transitions are defined fairly widely in order to capture as many event instances as possible.

Defining Events

~

PEFA assessments are carried out at varied pefibégventstudiedhere s def i ned as i
change between twassessments in the quality of PFM process&s noted in the discussiaf
event study methodologtheeveni s not necessar gtatler,occurs adi t i ona
during a perioaf timerather than at a discrete pointtime.
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PEFA measures scooa an ordinal scale rankéwm A to D (as well as some dimensiahait

are not scored when insufficient information is availalfiap represents the highest
performance against the criterfo the lowest. Scores are assessed by a team of specialist
during an assessment missiandarefinalized through discussions with the country authorities
who have an opportunity tpresent evidencandchallengehe scoreggiven The conversion to
numerical values from de Renzio (20@®usedwhere A= 4, down to D=1, with half steps for
scores appended with a plus), in line with the recommendations of the SdeFiariat
(Kristensen et al. 2019.

The bulk of the assessmentsor withintwo to four years of each othefigure 4.7).
Assessmentwith insufficientinterveningtime are droppedin practice this is any assessment
taking place afte2013.

Figure 4.1 Years in between PEFA Assessments Figure 4.2 Years in between PEFA Assessments, Excluding
2506 Post2013 Assessments
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Note: Frequency 19Gepresenting changes between assessments .
Note: Frequency 72representing changes between assessments

Thiswinnowingreduces the set of periodstween assessments and concentrates it further
typically to around awo- to four-year periodfigure 4.3. Further qualification in the sample
occurs depending on the available data for the measures.

Overlappingchanges irassessment are treated asreigcevents.

Any f @evennf measured at the exact momenimperfect for PFMFor instanceif a
count ry Aanediumterd disca fsameworkn one year, is this really an introduction
at a single point, or did a gradual improvement leatlisoformal introduction?

Additionally, PEFA is measured in hindsigitid thebudget over the preceditigree years
meeta givencriteria?); hencelt is expecedthat improvements will occur garound or just after
the test periodThelag, howevershould not diffeisubstantiallypetween countriessmuchof
the lagis caused by the measurement teainthe indicator(seeTable 33).
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Eventsaremeasured by the average across all countries, withstfderr years post antivo
yeass prior to the initial assessmertveragesare takeracross index values as well as actual
values to weight effecsvenlyacross countries, whed®ing somay be germandledian and
mean averageare takeracross event countries in ordeiiridicatethe prevalence of the effect.

Time and Measurement

Timet is the time of the first studgndthe period tot + 4 encompasses the period of reforms
or, otherwisgthe timebetween PEFA assessmerits( is,thefitest period ) .

Timet + 5 onward is the period during whidhs possibleto start se@g most improvements in
infrastructure outcomes, althouygts outlined previous)ythere could be a lag before any of
thesemprovements arsignificant.

Countries tlat do not see any measured PFM improvemamgtsiseds a form of comparison
group in other wordsthey are usetb see if losses in PFM capagitglative to gainsmprove
public investment measures.

Testing Significance inResultsSheets

In theexample simulatioim figure 4.3,an increases evidentduring the test period and after in
the improving series)(eer) compared to the nonimproving seriesd). Around the actual
improvement is an element of noise reflecting the difficaftgccurate) measuring some of the
data and other elements. Dotted lines showeyear moving averages.

This simulationappears to show amprovementuring the test period and after, consistent with
differences betweetountries with improving PFNMind countriesvithoutimproving PFM.

) . N . . Figure 4.4.Difference between Improving and Not
Figure 4.3.Testing the Significance of Event Study Results: Simulation Improving Country Series
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Thetwo series presented figure 44 show the difference between tingproving and
nonimprovingcountries Thegoldlines mark the final point, and the average of the series for the
four years prior to the test period (and therefore the period in which the PFM process
improvement occurs).
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This difference is calculated asllimwvs:
Q » B w;j W R B (4.1)

Ultimately, the calculation isestingto sedif this difference is significanfA variances
generatedrom the individual country measures:

y r B w i B  wy 4.2)

The poledstandard deviation of differencisscalculated as follows

» (4.3)

This calculationis then tested against-glistribution with (Rimp + Ni=nimp T 2) degrees of
freedom and standard deviatitsm Thetest thresholds 10 percent

Looking at the Adjustment in Growth

In order toindicatethe universality, or otherwise, of improvemefaowing reform the
distribution after the test periasl examined fothosecountrieshatseean improvement in
PEFA scores and thosigatdo not. Thiscomparisonindicates whethethere is a shift in rat of
growth across countries. The percentage changes are taken frons p8ribd, 15and 16 for
both improving and nonimproving countries.

For examplefigure4.5 shows a distinct leftward skew of the improving countries relative to the
nonimprovingones with a sizable number of outliergavingsignificant growth.

Figure 4.5 Growth Rates of Countries, Disaggregated by Improvement in PEFA Scores
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Finally, as a last check on the robustness of resh#gesults in a differende-differences
regression frameworareexaminedbuilding a dataet from countries showing anprovement
in PEFA scores ancbuntriesnot showinganimprovement. The treatment therefore becomes the
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periodafter improvement has occurredthe countries that show improvement. This
examinatioruses thdollowing formulation:

® ® Y YO0 Q (4.4)

Mapping Results to the Capital BudgetProcess

Results frontheseassessmentre then examineid the same frameworkooking at each of the
PEFA indicators against the capital budget process (set Bltiimndthe CapitalBudgeting
Procesdn section 3. A color codes applied taheoverall strength ofherelationship between
thestage of the capital budget procems the one han@nd the measured outcomes in public
investment performana@ndPFMimprovementon the other

1 Red. There isno clear relationship between PFM improvements and measurement

improvements

1 One (or morg indicatorsuggests relationship between PFM improvements and
measurement improvements

1 All or most indicatorglearly indicatea substandl relationship between PFM

improvements and measurement improvements.

The classification resuli@re presenteth section 5with a discussionf thereasons foa
classification.

Fitting a Curve to the Data

The curve around the improvememiperformancecontrolled for other factors, is in theory an
S-shaped curve, showing anmprovement during or just after a period of PRMbrovement
before returning to trend.

In essence, at a point at which Pliprovemenbccursthe improvement shown in figuret4.
should be evident.
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Figure 4.6 PFM Improvement Resulting in Performance Improvement
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Therefore a simplified model of four parametassbeing solved:

0 " Y — (4.5)

whereT is a measure oftheyeari s t he constant , sfbuncstistohne, edhd p
slope and the stang point of thes function.A is the time trendwhereC would shift the curve

up and down, determining the valud at0. Thiscalculationmakes it possibleo take into

account circumstances where different countries would have different starting points in a fixed

effects frameworkThe analysis i$ooking for beta and theta values more sizable than those in

the countrieshatdo not se@n increase in theRPEFA score (figure 47). The gamma value

should be such that the improvement occurs during or after the test period.

Figure 4.7. Changing Gamma, Theta, and Beta Values
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This approackentails some issugmcluding the muddying of results if multiptelevant
improvements occur during the period, which would also have a nonlinear impact. However, this
approach can be refined further over time.
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Althoughreformsmay be more complex practice measured infrastructure reforms have an
obvious cap in ceria cases (once 1Qfercentof people havaccess te@lectricity, it is
impossible teexpand further) and may enddog long periods. Therefora modeld with lower
or similar gamma and beta values and higher theta \@lsiesuld not be surprisingigure 4.8).

Figure 4.8. PFM Improvement Resulting in Performance Improvement, Revised Model
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It is possible to examinather outcomes, such as a permanent change in the rate of improvement
(from reforms that have potential ongoing effects on the ability to add to infrastruCianey.
sowould requirea slightly different theoretical model, with faster rates of chdold@wving

reform. Thismodelis examinedo a degree in the event study assessmentise theoretical
mode| the fornsthat infrastructure improvements take are more in levels: an improvement in
PFM competency allows a jump to the next level of infrastregberformanceA case in point

is road construction: the rate of construction of new roads is limited by more than the
gover nment 6s aibidalso limiyed ly tacets like tbeuabilgy to design projectd
nonPFM factors like the abilitpf firms to operate in the country, number of qualified workers
and state of the labor mark&tetheoretical model then assumes tleshovingone PFM
constraint is sufficient to create a sudden expansion in actinitygimplified world,improving
procuremeninmakes it possibléo clear a backlog of planned projectdpwever,to improve the
rate permanentlymany crossutting reforms would have to occur.

A minimization model built in Excak usedo estimate thiselaionship The modelises a range
of startng points to test convergence on a similar outcome (argthsestarting values for each
country in the dataet as the starting point for the intercept).assess the divergence from this
outcome the time trendwhere useds fixed as the time trend prior to the test period

This model can be extended controlling for other variables.
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Limitations and Trade-offs
Severalcircumstancesould causethis work to diverge from a simple event study framework:

1. Short tine seriesThere isarisk thatreform initiativeswill happenat the same time in
multiple countrieslf multiple countries carry out the same reform at the same tirae,
risk is thatsome external ctemporaneous eventll be measuredhataffectedall of
them. The PEFA assessments ha@enrun from 2005 to 2020 under the 2011
framework. This is a total of 345 individual assessments or 197 changes between
assessments.

2. Nondiscrete eventtmprovementsn PFM systemften occur gradually ovdime, as
new processes and reforms are rolled pustcticesareinstitutionalized, and capacity is
built. Similarly, the measurement dhose improvementsccursduring a period of time
as opposed tim a single instance

3. Grouping PFM reforms ar@ot binary rather theycan have varying degrees of
intensity. This variaklity holds true for most events for which these forms of studies are
used (recessions, devaluations, stock splits)

4. Lag. Thereformscaptured in instances of improved PFM quadity likely to lead to
eventual outcomes with a potentially substantial lag, in certain cases. There is also
potentially a variable lad) that is,in one countryimprovemenimay take longer, and the
form of the reform itself may change the l&gr examplejmprovementsn procurement
could even speed the rate of improvement in public investment outcomes).

Event studies have beesedto examine seemingly discrete events ranging from devaluations
(AcevedoEspinozeaet al. 2015}o financial crisesflemming Kell, and Schimmelpfennig003)

to PFM reforms (World Bank 2013). The methodology was initially develtpedamineasset

and stock prices, particularly behavior around stock splits (Fama et al. R#&8Yyeformdit in
naturally with the methodology:@ear, discrete event, high availability of data, few gaps in the
series, a sizable cross sectiand limited risk of concurrent events at the same time. Event
studies have also been used for events covering time periods, such as studying the effects of
armed conflict or trade and financial liberalization reforms, despite the difficulty of clearly
definingtheseevents. Given this wide range of applicatidonsking atinstances in which the
guality of PFMimprovedseems in line with historic usage.

ShortTime Series

The risk in economic and governance contexts comes primarily from the potential for the cross
section of events to collapse to a single point in time. For example, many countries experience
recessionat the same timén the context of PFM iprovementsthere isa smallrisk that
countrieswerecoordinatingmprovements as fundamental as internal controls or metium
budgeting. Howevesuch concurrencghould not be dismissed when using this methodology in
PFM contexts. A reform thdtecomes a donor focu®r examplemay see substantial
improvement across countries during the same time period. In addition, ideally a study would
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include a constant sample across all examined years; data limitéievsver can increase the
difficulty of achievingsuch a sample.

Studies such &hen Loayza, and Reyn&uerol(2007) use a control group comparison with
the hopes of separating out events other than peaoex@émplea wave of democratization or
introduction of a new vaccine) that maffecttheir variablesSuch a comparisaallows them to
look atwhethercountries that experienced conflict improve both with respect to their prewar
|l evel s and with respect t odimgthiscasesasampleadi ned by
nonconflictlow- and middleincomecountries. Chern_oayza, and Reynauerol(2007) use an
eventstudy methodology to study the effects of civil war on a variety of indicators, including
health, education, political development, demographic trends, and economic padeitheir
studyonly includesa country in the sample if it has at least five years of obsergdtaih

before and after the war when comparingyaeand postwar periods. When only analyzing the
aftermath of war, a country is included in the sampitehi&s at least five years of observation
afterthewar has endedthat is,there is no need to have sufficient prewar data).

Similarly, this studyuses nonimproving countries as a comparison grouprasttictsthe
requirementgor includingbefore and aftedata

NondiscreteEvents

Themethodology, as set out gection 4recognizes that eventisat may capture instances

reformsor other improvementare not necessarily discretand given the periodic nature of

PEFA assessents neithe is thar measurement. PFM reforms are not the only type of reform
thatfacestheissue of an unclear event perjedent studies inther areassuch asradeand abt

reforms facesimilar difficulties. For instancdserry (2015) uses asvent studyramework to

assess the impact of debt relief on government tax effidresarticlelooks specificallyat the

provision of debt relief at different stages of the Heavily Indebted Poor Countries (HIPC)

initiative.

Salinas and Aksoy (20080) employ event studies examinethe impact of trade liberalization

on economic growth, recognizing that Athe exa
debatable. 0 Lederman and Rojas (2018), Il ookin
outcomes, anManova (2008), looking at changesexportsafter equity market liberalization,

use various definitions for their events to vary the starting point of the event as robustness

checks.

This studylooks at events phaseathd measuredver time as well, andogheevents are
presented as occurring over a test period.

Grouping

Ferry (2015) also faces this issasdifferent countries hae variable sizes of debt burden prior
to the HIPC initiative and thus face varied sizes of impact. Similarly, Qloatyza,and Reynal
Querol(2007) define a civil war by the occurrence of more th@0d battlerelated deaths per
year (to focus on major conflicts) and consider both internal and internationalized internal
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conflicts as internal wars. The postconflict periodefired by requiring a minimum of 10 years

of peace after the wiras endetb ensure thaime periodsconsidered fothe eventstudy are
relatively peaceful. As with HIPC debt forgiveness and PFM improvements, there is a grouping
on theintensity of warbecause onlg minimum level of intensitis set Manova (2008) and

Chen Munasib, and Roy2012) have a variabkhatcaptuest h et din @ithat is,thelevel of
liberalizationor reforms.

This studyses a minimum level of intensity as well aedaminedslifferent degrees of intensity
of reforms as welhsdifferent starting points, as checks against assertions.

Lag

Finally, PFM refoms face a lag. The results are unlikely to be immediately viaftde the

event period, except in items more immediately undbre ¢ oduetttcontyob(government
spending). CherMunasib, and RoY¥2012) look at the easing of financial constraograde
flows and examine whether reforms have lagged effeathethertheir effects could occur
before the reform itself has been initiated due to anticipating the reform. Salinas and Aksoy
(2006) look at 12 years before and 9 years aftierms to cover a wide range of effect
Similarly, Ferry (2015) only considers HIPCs for whidata6 years before an@years after the
Adebt relief pointo are availabl e.

PEFA assessments themselves work with a lag, which can be variable acrosesountri
depending on the fiscal year and availability of informatidrerefore this studytakes as long a
period as is feasiblafter theevent(where theraresufficient daty

The curvefitting work presupposes a form of improvement, assuming that infrastructure reform
is a linear process over time, sped up by-ofiégnprovements in the capacity of the

government. While this is a nice conceptual framework and simplifying assumptioanyn m
countries infrastructure improvements could be more sudden and the resukodif one
investmentsAn attempt has been mattemitigate thissituationusing ameasure of outcome

thatis more likely to see small, progressive changes. Even then, thdileefréo be instances

that work against this. For example, countrigth a small basef electricity production are

likely to see large shifts with the completion of a single power plant. At the saméh@rgent
study work does not assume a struetof the form of improvement amslusedo indicate the
improvement curve.

Another potential limitation is thadhe definition of a reform is subjectivé/hile PEFA as a
framework sets out clear guiding questions in a standard framework, tries to e@derase
with documentation, and allows a challenge function by authornteesg all ofthis does not
guarantee consistent treatment. Even on something as arglestylas internal controls or a
mediumterm budget framework, the actual practice coultedsgignificantly from the
appearance. Finding some relationship between improvements in PEFA indicators and
improvements in PIM measurpsovidesat least somassurancéhat PEFA indicators do
potentially seem to be measuriagactual change igovernment performance.

Lastly, the PEFA frameworkas some weaknesses and fanons andwhether PEFA is an
appropriate framework for this assessmsuliscussed at lengih Measuring tle Quality and
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Strengthof PFMin section 3Neverthelesgt is the most extensive and relevant mechari@am
assessingFM qualitycurrentlyavailable.
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5. Results

This sectiorprovidesthe results across thvariousmethodologiesbeginning with the
descriptive statisticsThe full results tables generated by the event study model are set out in
appendix B

Descriptive Statistics

Table 5.1. Summary Descriptive Statistics

Average

Indicator Status change | Difference
Composition of expenditure outturn compared to original approv] Improving 1.25 182
budget (aw sampleimproving 47; nonimproving85) Not improving (0.57) )
Effectiveness of internal controls for nonsalary expenditue ( Improving 0.81 1.06
sample improving 50; nonimproving82) Not improving (0.25) )
Multiyear perspective in fiscal planning, expenditure polasyd Improving 0.80 0.94
budgeting (aw sampleimproving 59; nonimproving73) Not improving (0.14) )
Aggregateexpenditure outturn compared to original approved Improving 1.43 21
budget (aw sampleimproving 49; nonimproving83) Not improving (0.67) '
Competition, value for monewnd controls in procuremerragv Improving 1.31 181
sample improving 52; nonimproving 80) Not improving (0.50) )

Note Green =average improvements in score for improving countfask =average fall for nonimproving
countries. Théast column =the difference between the two.

Generally the improvements are mosebstantiathan the falls in value. Howevehis study

looks at the difference between effects in improving and nonimproving courarndso the
difference between nonimproving and improving is the key metric. On averagm|samnd
multiyear budgetingra theindicatorswith the smallet differencesetween improving and
nonimproving countries. Again, while PEFA scores are difficult to assign to clear quantitative
metrics thisresultindicatesthe intensity of reforms, iiottheexact measure.

This sectiorlooks at the scale of improvements and the average starting and ending points. The
degree to which countries are startwigh advanced systems obviously lisihe degree to

which improvements in measunesl be evidert from improvements in PEFA indicators.

Intuitively, introducing basic controls may be transformatovehego v er nment 6 s abi | i
function, but having anarginallybetter warranting or cash control system, while beneficial, may

not be asmpactful

PEFA scores acrosthechosen indicators generally skew toward showing an improvement
between assessments (feedistribution diagrams figures 5.15.5, panel B. Thistrenddoes
not reflect final samplessit is affectedby the availability of datander each measure as well.

Figures5.1 to 55 show the average steng and enthg points of each indicator and the
distribution of changes across countrigstably, nonimproving countries tend to shawecline
in scores rather than simply a lack of gmess. Thiginding may reflect that scores can be
reassessed over timbatfactors like expenditure outturn vary year to year, thiatipoor
management can resulttime deterioration of systems (among other possible reasons).
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Figure 5.1. Composition of Expenditure Outturn Compared to Original Approved Budget
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Figure 5.2. Effectiveness of Internal Controls for Nonsalary Expenditure
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Figure 5.3. Multiyear Perspective in FiscalPlanning, Expenditure Policy, and Budgeting
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Figure 5.4. Aggregate Expenditure Outturn Compared to Original Approved Budget
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Figure 5.5. Competition, Value for Money, and Controls in Procurement
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Main Results
Theresults give rise to thiellowing questions

1. Does the pattern appear to follow that which would be expected, at least part of a sigmoid
function showing ammprovement in performance in countries tbe¢an increase in
their PEFA scorg, relative to countriethatdo not sean improvement itheir PEFA
score®
Does the change show significance, in line with the test &ove
3. Does the distribution of percentage growth ch&nigeother wordss this change seen
across multiple countri@s

N

Foreachpublic investment or infrastructurelatedmeasurechartsshow only thendicatorsthat
areusefulbased on the measure itself. For example, the actual valya®famsity to travel
(passengergerpopulatior) are not useful, givethattheyareextrenely skewed bymall, highly
tourismdependent states. For this indicatbe index value is less distorted.

Table 52 shows the breakdown of each measure across the capital budget process, flagging
whether improvement in that stage of the procassbdinkedto improvement in measures. The
key below shows the color coding. In certain cakesel density estimation (KDE usedo
examinechanges in the value at the end oftés periodti 13) andatthe end of the sample
period €1 16) to seef there is a shift in the smoothed distribution of actual values.
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Many countries with improving PEFA scores for the selected indicdtmse subsequent
improvements across a range of public investment and infrastruetated outcome&Vhile
those outcome improvemerasezoften greater than those seen in the compiacatantries
(countrieswhose PEFA scora$o not improve), few of these tests show statistically significant
results Following the summarin table5.2, detailed breakdowrare providedor several
measureshatshow statistically significamesults.Table 53 presents regression results for key
measuresThe similar scale of effes{for examplepn cell phones) coulshdicate thathese
changes in score represent a more biwsgkbd improvement in PFM, with multiple changes
occurring concurnmatly. AnnexB presentgurther figures to highlight the relationships between
the five selected PEFA indicators and measureshthadstatistically significanbutcomes
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Table 5.2. Summary of Results

Indicator

Option Planning Budgetary Financing Project Budgetmonitoring

development| financing allocation realized Procurement management and control

Total government expenditu(® GDP)

Grossfixed capital formatior{% GDP)

Investment imonfinancial assets
(Government Finance StatistigiSFY)
(% GDP)

People using at least basic drinking wa
serviceg% of population)

People using at least basic sanitation
serviceg% of population)

People using safely managed drinking
waterserviceq% of population)

People using safely managed sanitatio
serviceg% of population)

Electricity access (Y®f population)

Mobile cellular subscription§per 100
people)

Air transportcarrierdeparturegnumber)

Propensity tdravel lumber of
passengenger population)

Containermport traffic (number)

AIDI Transport Index

AIDI Water and Sanitation Index

AIDI Composite Index

Note: Green = effect. Yellow kmited effect. Pink = no effect.
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Table 5.3. Regression Results for Key Measureand Indicators

Electricity access

Multiannual 42.7807*** 1.168629*** 5.1661895 0.4453
(0.000) (0.000) (0.220)

Compositionoutturn 43.24697*** 1.056155*+* .005232 0.4390
(0.000) (0.000) (0.975)

Basic sanitation

Controls 40.10465*** A4293573*** .2133495** 0.3926
(0.000) (0.000) (0.034)

Procurement 41.34186*** 4690021 *** 1324313 0.3882
(0.000) (0.000) (0.186)

Compositionoutturn 41.26348*** .485488*** .138848 0.3882
(0.000) (0.000) (0.166)

Air carriage

Multiannual 10,987.38 1066.267*** 1,694.145 0.1011
(0.127) (0.008) (0.256)

Controls 10,163.69 1290.832*** 1,923.831 0.1095
(0.145) (0.001) (0.382)

Safe water

Controls 38.92496%** .6413421*** 1012977 0.2630
(0.000) (0.001) (0.621)

Multiannual 38.99757*** .6250286*** .0899312 0.4634
(0.000) (0.002) (0.603)

Procurement 39.39002*** .5391969*** .2833052 0.5000
(0.000) (0.003) (0.161)

Cell phones

Multiannual 56.102297** 5.774277*** .5318694* 0.8009
(0.015) (0.000) (0.097)

Compositionoutturn b6.139585** 5.774677** .6776489* 0.8027
(0.015) (0.000) (0.051)

Aggregateoutturn b5.784346** 5.709845** .6970245** 0.8031
(0.025) (0.000) (0.031)

Controls £7.002941*** 5.980291*** .2702393 0.7983
(0.007) (0.000) (0.441)

Basic water

Controls 62.79172%+* 695724+ .0717763 0.5144
(0.000) (0.000) (0.532)

Multiannual 62.08892*** .8595071*** 5.1938* 0.5330
(0.000) (0.000) (0.059)

Investmenin acquisition of nonfinancial

assets

Compositionoutturn 4.220448*** .0103712 .0095212 0.0012
(0.000) (0.793) (0.819)

Aggregateoutturn 4.257693*** .002148 .0200912 0.0021
(0.000) (0.961) (0.667)

Note: Regression sample sizes are noted in the results shegisandix B

*<0.1 **<0.05

*»*<0.01
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Select Tablefor Measures witlstatistically Significant Results

Acquisition of Nonfinancial Assets

Table 5.4 Investment in nonfinancial assets (% of GDP)

Stage Indicator Relevance to measure

2. Option development PI-12 (Multiyear) No statistically significantesults
4. Planning financing PI-12 (Multiyear) + P11 Aggregate: significant
(Aggregate outturn) improvements in the index and

mean actual values. Multiyear: no
significant improvements

5. Budgetary allocation PI-12 (Multiyear) No statistically significant results
6. Financing realized PI-2 (Composition outturn) + PL  Aggregate: significant
(Aggregate outturn) improvements in the index and

mean actual values. Composition:
improvements, but not significant

7. Procurement PI-19 (Procurement) No statistically significant results
8. Project management PI-20 (Controls) + PR Controls: significant improvement
(Composition outturn) in mean actual values.

Composition: improvements in
index and median values, butt
statistically significant

9. Budget monitoring and control  PI-20 (Controls) + Pl (Aggregate Aggregate: significant
outturn) + P42 (Composition improvements in the index and
outturn) mean actual values. Composition:
improvements, but not significant

Source: World Bank (GC.AST.TOTL.GD.25).
Note: Green = effect. Yellow imited effect. Yellow = no effect.

Strong expenditure management practices cantb@psure that public investments receive the
resources required to bring projects to complesiach that new capital becomes usable.
Accordingly, positive relationshipae evidenbetween improving aggregate outturn,
composition of outturn, and internal controls with net acquisition of nonfinancial ésdeés

5.4). While the results for compomit arenot significant, the other twiadicatorsdo show
statistically significant improvements feomemeasurements. Notably, the aggregate outturn
measure pulls in countries with gaps in the data series (Afghanistan and Vanuatu); if these
countriesareomitted there isan additional statistically significant improvement. The indicator
for procurement shosino statistically significant correlation with this measure. Tasiltmay

reflectthei ndi cat or 6s focus on tr anthegneaseaicgueston d
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(net acquisition of nonfinancial assets) can just as easily réfleatquisition of assets in
nontransparent transactions with poor value for money.

Water and Sanitatio®ervices

Table 5.5. People Using at Least Baslgrinking Water Services
. .52

2. Option development PI-12 (Multiyear) No statistically significant results

4. Planning financing PI-12 (Multiyear) + Pi1 No statistically significant results
(Aggregate outturn)

5. Budgetary allocation PI-12 (Multiyear) No statistically significant results

6. Financing realized PI-2 (Composition outturn) + PL  Aggregate no significant
(Aggregate outturn) improvements. Composition:

significant results for median
values. KDE: resudt not

meaningful
7. Procurement PI-19 (Procurement) No statistically significant results
8. Project management PI-20 (Controls) + RR Both indicators: significant results
(Composition outturn) for median actual values. KDE:

results not meaningful

9. Budget monitoring and control PI-20 (Controls) + Rl (Aggregate Aggregate no significant
outturn) + P42 (Composition improvements. Compositicend
outturn) controls: significant results for
median actual values. KDE: result
not meaningful

Source: World Health Organization and United Nations CI
Note: Pink = no effect. KDE = kernel density estimation.

Well-functioning public water utilities and sanitation systems require proper planning and
design. Thesesystemsparticularly urban water and sanitation systems in rapidly expanding

cities can require sizable investments. Large, complex, multiyear aatesanitation projects
require proper budgetary allocation over multiple years to ensure project completion and proper
delivery of services once construction is compléte éxamplefransitioning from capital to

recurrent costs). Strong expenditure ngemaent processes are also required to erisate

projects are managed to completion #mtoperations and maintenanaeeexecuted properly

and deliverservices over the long term.

Four measures indicative of the quality of water and sanitation infciste and servicese
examined Due to their interrelated natutberelationshipetween public financial
management (PFM) and public investment management §PiviYl thus the results tdietests
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performe@® are expectetb be similar across the fouremsuresResults for three of these
measurestie last measure, covering safely managed sanitation seisioes$ presented
because the sample siz¢as small for meaningful results).

Table 5.5 presents thesults forbasic drinking water services. Theseasursshow no

meaningful relationships between the tested indicators and service delivery outcomes. Indicators
for composition of outturn and internal contrdisshow some small improvement, including
statisticallysignificant results for median actual values; however, KDE of those tests fooint

very weak, likely not meaningfulelationships.

Table 5.6. People Using at Least Basic Sanitation Services

2. Optiondevelopment PI-12 (Multiyear) Significant improvement for
median actual values

4. Planning financing PI-12 (Multiyear) + P11 Aggregate: significant improvemel
(Aggregate outturn) for meanactualvalues. Multiyear:
significant improvement for media
actual values
5. Budgetary allocation PI-12 (Multiyear) Significant improvement for

median actual values

Source: World Health Organization and United Nations C|
Note: Green = effect. Yellow = limited effect.
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Themeasurefor basic sanitation services in table St®w strong results, particularly on the
execution side. All indicatorlsaveat least one positive statistically significant result, while
internal controls, procurement, and composition of outturn kracktwo or all three results
showng positive significant correlations.

As with basic sanitation servicabg measurdor safe drinking wateservicesn table 57 shows
some evidence of improvement linked to all indicators, but stronger and more signifio#st res

on the execution side. Procurement and conbrols show large and significant improvements.

Aggregate outturn and multiyear budgeting show small improvements across multiple measures,
but nonds significant. Composition shawsignificant improvemeinfor median actual values,
but other measures indicate no positive relationship.

Table 5.7. People Using Safely Managed Drinking Water Services
Sewe e Felevao omease

2. Option development

4. Planning financing

5. Budgetary allocation

6. Financing realized

7. Procurement

8. Project management

9. Budget monitoring and control

Source: WorlHe al t h

Organi zation

PI-12 (Multiyear)
PI-12 (Multiyear) + Pi1
(Aggregate outturn)

PI-12 (Multiyear)

PI-2 (Composition outturn) + P1
(Aggregate outturn)

PI-19 (Procurement)

PI-20 (Controls) + RR
(Composition outturn)

PI-20 (Controls) + Rl (Aggregate
outturn) + P{2 (Composition
outturn)

and

Note: Green = effect. Yellow = limited effect. Pink = no effect.

United

Small improvements acrosd
measurements, but none significa

Some improvements in each
indicator, but none significant

Small improvements across all
measurements, but none significa

Mixed results for both indicators.
Composition: significant results fol
median actual values, but other
measurements showed opposite
results

Improvements acroghe-board,
with median actual values showin(
large and significant improvement

Controls: improvementacrossthe-
board, with median actual values
showing large and significant
improvements. Composition: mixe
results

Controls: improvements acroise
board, with median actual values
showing large and significant
improvements. Aggregate outturn:
mixed results, with none
significant. Composition:
significant improvement for media
actual values, but no improvemen
for other values

Nations Chi
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The resultof water and sanitation tesisenot consistent across the four measures examined.

While measures for basic sanitatiservices and safely managed drinking water services do

show similar and statistically significant results, basic drinking water services do not show any
meaningful positive correlations. Further examination of the data suggests a possible reason for
thisinconsistency: while the two comparable measshesvn o0t abl e changes i n coc
scores over the test years, scores for basic drinking water sestvaehbttle to no change across

most of the dataet. With such limited change observed in the meaguweuld be difficult to

generate any statistically significant results.

Figure5.6 charts the number of country observations corresponding to annual percentage
changes in their scores for three water and sanitation measures. Country observatiens for ba
drinking water are clustered tightly aroung@gé€rcent while the other two measures cluster

around Ipercentannual change. The latter two measures also show consistently more
observations with higher annual percentage changes in their scores. Theetiken for this
disparity is that most countries in the world had already attained very high leaelsest to

basic drinking water by the time they entered the PEFA scoring period (the data bear this out); as
such,this measure shawvelatively little upward mobility. In contrast, basic sanitation services
have generally lagged behind baaacess tarinking water worldwide, and safely managed
drinking water represents a further step up in quality of service over basic drinking water
Accordingly, boh of those measures had greater potential to increase during the PEFA scoring
period. Analysis of the data suggests that this was the case.

Figure 5.6. Water and Sanitation Curves

2000

51



Cell PhoneAccess

Table 5.8. Mobile Cellular Subscriptions (per 100 People
EC

6. Financing realized PI-2 (Composition outturn) + P Composition of outturn: potential
(Aggregate outturn) improvement, with significance on
medianactualvalues. Aggregate:
potentialimprovement, with
significance on meaactualvalues

7. Procurement PI-19 (Procurement) Meanactualvalues: significant,
with rise occurring during test
period.Medianactualvalues: close
to significant, with rise occurring

during test period

Source: World Bank (CEL.SETS).
Note: Green = effect. Yellow = limitegffect.

Cell phone subscriptions are influenced by the availability of infrastructure, including towers
which can beffectedby government policy and direct government investmbuat cell phone
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serviceis oftenmanagedhrough public corporatiaandnot directlyby governmentWhile all
of these investments are individualfatively smdl master planning is likely to be key to

infrastructurerollout, and multiyeabudgeting and forecastirggn support theng-term
financialplanning aspects. In teb5.7, step 6 of the capital budget proéefisancing
realized® showsa weakerelationship, which impésthat reforms in this area are less integral to

these improvements. Thissultmakes intuitive sensdoecausenore sizable road projecise
most likelyto stopif financingis not realizedhile smaller, higler-priority investmentslike
expanding phone infrastructyraay continue.

For further analysis of this measuregthediscussiorin CurveFitting Resuls in this section.

Propensity to Travel

Table 5.9. Propensity to Travel (Number of Passengers per Populatipn

2. Option development

4. Planning financing

5. Budgetary allocation

6. Financing realized

7. Procurement

8. Project management

9. Budget monitoring and control

SourceBased on author 6s

PI-12 (Multiyear)

PI-12 (Multiyear) + Pi1
(Aggregate outturn)

PI-12 (Multiyear)

PI-2 (Composition outturn) +
PI-1 (Aggregate outturn)

PI-19 (Procurement)

PI-20 (Controls) + RR
(Compositian outturn)

PI-20 (Controls) + R
(Aggregate outturn) + F2
(Composition outturn)

Multiyear: no significant relationship,
but some followpattern for index

Aggregate: no significant relationship,
but withsome pattern of movement,
thoughnot significant. Multiyear: no
significant relationshiphut some follow

pattern for in@x

Multiyear: no significant relationship,
butsome follow pattern for index

Composition: no significant relationshiy

Aggregate: no significant relationship,
butwith some pattern of movement,

though not significant

No significant impact

Controls: significant impact on index
and follows pattern, with actuals
showing shift in distribution of values
(see KDE chart). Composition: no

significant relationship

Controls: significant impact on index
and follows pattern, with actuals
showing shift in distribution of values
(see KDE chart). Composition: no
significant relationship. Aggregate: no
significant relationsip, but with some
pattern of movement, though not

significant

c a World Baak(I$.AIRBSGR)d r awi ng

from
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Note: Yellow = limited effect. Pink = no effect.

The index value is more relevant for propensity to travel€t&.9), given that the results can be
easily skewed by small, tourisdependent countries (particularly, in this instance, Seychelles).
This measureonsistsoft he number of passengers divided
Small island states, espally tourismdependent ones, therefore exercise a significant influence
over the pattern of results.

Figure 5.7 shows th€DE of the distribution of index values in improving countries, before and
after the improvement in PEFA indicasd¢for controls).

Figure 5.7. Kernel Density Estimation of the Distributions of Index Values
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Water and Sanitation Index

Table 5.10 AIDI Water and Sanitation Index

Stage Indicator Relevance to measure

2. Option development PI-12 (Multiyear) Multiyear: some significant increaser
median averagactual valuewith some shift
in the curve

4. Planning financing PI-12 (Multiyear) + Pi1 Multiyear: some significant increase on

(Aggregate outturn) median averagactual values, withane shift

in the curve. Aggregate outturn: some
increase, but natignificant, withsubstantial
shift in the curve

5. Budgetary allocation PI-12 (Multiyear) Multiyear: some significant increase on
actual values for median average, with somn
shift in the curve
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6. Financing realized PI-2 (Composition outturn) + P1 Composition: some significant increase on
(Aggregate outturn) actual values of median average, with som
shift in the curve. Aggregate outturn: some
increase, but not significant, wilubstantial
shiftin thecurve

7. Procurement PI-19 (Procurement) Some significant increader actual values of
median averagdut not clear in test period
8. Project management PI-20 (Controls) + RR Composition: some significant incredee
(Composition outturn) actual values for median average, with somn

shift in the curve. All controls: some increas
registering as significant for meawctual

values
9. Budget monitoring and  PI-20 (Controls) + Rl (Aggregate Composition: some significant incredse
control outturn) + P2 (Composition actual values for median average, with son
outturn) shift in the curve. Aggregate outturn: some

increase, but not significant, witubstantial
shift in thecurve. All controls: somencrease,
registering as significant for actual mean
values

Source:African Development BankAfrican Infrastructure Development Index)
Note: Yellow = limited effect.Pink = no effect.

The water and sanitation indesported in table 30 shows moresubstangl relationships

between improvements in PFM processes and improvernnethie measured outcomes. This
mayoccurbecause it is a more focused index, but also is in line with results seen across water
and sanitation measures. Realization of finagdtias less of an immediate effect, potentially
reflecting the priority nature of this spending: even in instances where government has failed to
finance the budget fullythis area of expenditutgpically would not be reduced.
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CurverFitting Results

Curve fitting works best with data series that are more comaletdaveliscrete observations
as opposed to thosath extrapolated data points. Extrapolated dadagxample AIDI and
multiple sanitation inexeg typically draw astraight line between measured poirtshough
growth before and after the test periady begreaterin improvingthan in nonimproving
countries, the exact point of growth is less clear.

A smallerset of measuresan be examinedithin this frameworkmainly themeasures of
government expenditure, cell phomecesg electricity access, and carrier departuhes.
addition,a sufficient periodof time isneededor a return to trend activity.

Carrier Departures

Carrierdepartures provide a good optifor tesing the other framework for examination. This
measure has continuous data and does not have large portions of the series that are extrapolated.

The dataarethe log of carrier departureshichis usedto linearize he data. In addition, the data
arecleaned to remove countries that do not have data for all years from period 1 through to
period 16.

Severakestrictionsare imposedo limit the scope of estimatidhathasto beundertake. The

time trend is set as thi@ear time trend prior to period $he theoretical assumptiasthat this

kind of infrastructure improvemeihias an underlying growth ragespecially measusavithout a
natural cap for example,100percentof population). Constants are establishedefieh country
separately in a fixeeffects framework based on the initial value in the datas a starting

point (for the minimizatiomeededo fit the nonlinear curve). With these restrictions and starting
points in placethe examinatioryields theresultsin table 5.1 and figure 5.8

Table 5.11. Carrier Departures: Curve-Fitting Results

Indicator Improving Nonimproving
Beta 0.399 a

Theta 14.600 o)
Gamma 11.061 a
Constant (average) 8.787 8.609
Time trend 0.038 0.065

Note 8 = not available.

9 There are some heteroskedasticity concernsdtbpphone accesbecausall countries start at zero and likely do
not exhibit much of a spread of varied values early on.
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Figure 5.8. Level of Carrier Departures, Disaggregated by Countries witimproved PEFA Scores
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However, nonimproving countries do see some jump in levels prior to the test period. Even
though the pattern of improving countries matches thttetheoretical model of improvement,
thisfinding suggest that the effect has limited significance.

Cell Phone Access

Cell phone access is an unusual casehe entire growth in access to cell phones follows an S
shaped curve. In this casgbetheoryis adapted slightlyand the form of th&shaped growth
function across theme period is testedothfor countries with improving anfibr countries
withoutimproving PFM figure 5.9.

Figure 5.9. Cell Phone AccessNonlinear Fitted Curve, Ordinary Intercept (Indicator: Composition of

Outturn)
200

150
100
50
0
1 2 3 45 6 _7-8.9-10 11 12 13 14 15 16 17 18

-50

-100

Theresultsin table 5.12arebroadly expecteda higher beta if the reform improves outcomes

that seem to bpermanently above thosé countries thatlo notundertakeeform; a higher theta

if the reforns speed outcomeand a lower gamma if the improvement occurs earlier (as the
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stating point for improvemeid the higher this getshe later the improvements begafhhe
time trendis not includedn this estimation, since it is a measure of infrastructure capacity with a
cap (hat is,cell phone penetration cannot exceed fiofkeny.

Table 5.12. Cell Phone AccessNonlinear Fitted-Curve Results

Indicator Nonimproving Improving Nonimproving Improving
Beta 86.7 1014 73.1 79.5
Theta 0.36 0.41 0.50 0.58
Gamma 104 8.9 11.1 10.1
Constant 0.0 0.0 10.7 20.5

The dataare now examinetb see if a consistent pattern emerdegure 510 shows the change

in cell phone access during an improvement in the composition of outturn scores. As the scale of
improvement in the scores gets gredtegre is some, but not a clear, shift in the form of the
improvement. In this case, the scale ofititeease irPEFA score does not necessarily yield far
greater improvement.

However, he scope of greater growithnot universal andor a sizable grougalls below the
growth rates of theet ofnonimproving countriediigure 5.13.

Figure 5.10. Cell Phone Access during Improvemergin
Composition of Outturn, at Varied Scalesof Improvement

Figure 5.11. Cell Phone Access during Improvemersin
Composition of Outturn, Percentiles
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@3).

Note: Countries have been removed from improvement if they do not have data fro
least period 3 to the end

Similarly, the starting poirfor this indicator (composition of outturn) does not change the
scope of the improvement in the measure. Tih@ing is telling, as it again seems to indicate
that it is neither th@oint of start or end nor the scale of improventbat yields or is
concurrent with faster improvement in the measbu merely the fadghatthere has been an
improvement in the ability to execute the budget according to filahig,in the composion

of outturn compared to budgéfigure 512).
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Figure 5.12. Cell Phone Access during Improvemergtin Composition
of Outturn, at Varied Starting Points
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Samplesize: Startat 1 and improve 1 or below (5); start at 1 and improve above 1 (7).

Note: Countries have been removed from improvement if they do not have data from at le
period 3 to the end

Thecomposition indicatoin table 5.8 speaks to the ability @overnment to cosealistically

and executeffectivelyits budget component by component. That ¢étesnentshows an
improvements in line with experience across countries, where capital budgets are cut most often
following poorexecution (see another demonstration of thiShncks and Spendimgthis

sectior).

Table 5.13. Cell Phone Accessimprovements in Procurement

\ Commonintercept Fixed effects

Indicator Nonimproving Improving Nonimproving Improving
Beta 86.2 97.4 71.1 77.0
Theta 0.39 0.38 0.53 0.56
Gamma 9.1 9.9 10.2 10.8
Constant 0.0 0.2 13.4 16.8

Procurement reformare potentially expectatbt only to improve outcomesdhat is,beta), but
also to improve the rate of improvement, shortening the spaerequired to expand
infrastructure (in this caseell phone accessyuch an improvementould be equivalent to a
rise in the theta valyevhichappears to be the case when cramsntry starting points are taken
into account.

The improvement becomes pati@eily more distinct the higher the threshotlldt is,a larger
scale improvement searto correspond talarger jump in outcomes).

Similarly, the starting point seesto define the speed at which an improvement in sasres
evident(figures 5.13 and 5.14Thisresultmakes more intuitive sensiganit does for

composition. In this caseiffering levels of procurement capacity will influence the speed of the
ability to improve infrastructureand the implication is that highével improvements in

indicators (or improvements from a higher starting base) mean more s atgmibvements in
measures.
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Figure 5.13. Cell Phone Access during Improvements in Figure 5.14. Cell Phone Access during Improvements in

Procurement, & Varied Scalesof Improvement Procurement, atVaried Starting Points
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Shocks and Spending

Some ofthe presumptionsnadeabout the performance of PFM reforms rely on the assumption
thatgovernmens will typically cut expenditures on capital first in the event of a revenue
shortfall. Thisassumption is tested usibgth theGovernment Finance StatisticSKS data and
thegross fixed capital formatiorGFCH estimates in an event study framewadrke event in

this casaisesinternational Monetary FundMF) projections, and actuals, of growth from 2000
onward. An event is defined as a period during which tbe/lp forecasbf a country(that is,

the estimated value for growth from térld Economic Outlooklata release one year prior)
underperforms by at least 6 percent. Thagpproach assumésat an unexpected drop in growth,
as evidenced by a significamte-year forecast error, will lead to a need to reduce expenditures.
If this drop in growthis concurrent witladrop in capital expenditure, it would provide some
evidence toward the assertidtesults are presented in figures 535810

Figure 5.15. WDI Data: Actuals (Median Average) Figure 5.16. WDI Data: Index (Median Average)

18 I 110 1
16 I 100 I

I
14 N 90 I
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| |
10 | 70 |
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t-3 t-2 t-1 t t+1 t+2 t+3 t-3 t-2 t-1 t t+1 t+2 t+3

P Figures5.15 and 5.17 present the trends of the WDI and GFS data as presented originally in the database, whereas
the 5.16 and 5.18 present the trends of the values, when the data is indexed. The index value is the average of values
across the period
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Figure 5.17. GFS Data Actuals (Median Average) Figure 5.18. GFS Data Index (Median Average)
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This approactdoes not present a clear relationshipwever less financingconstrained
countries are likely to expand spending on capital (or at least not riedincerder to offset the
downturn For this reasorthe set of event countriéslimited to those that actually cut overall
expenditurethat is weremore likely liquidity constrainedind then overall expenditure cuts
are examinedelative to the drop in capital spendifigble 5.4 and figures 5.9 and 520).

Table 5.14. Overall Expenditure Cuts Relative to the Drop in Captal Expenditure
Median average fall across the set of countries

Indicator GFSdata GFCF data
Capitalfall (%) 16.3 28.1
Overallfall (%) 11.7 104
Figure 5.19. GFS Data Actuals (Median Average) Figure 5.20. GFS Data Index (Median Average)
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1 40
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World Development Indicatodata show a similar reswdhd so are not presented here

These resultseem tandicatethat countries do, in line with general perceptions, cut capital
expenditure in the event of shockgésources and that capital expenditure is more substantial
than the fall in overall expenditure.
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6. Conclusionsand Recommendations

This studyhassoughtto determine whetha@mproving public financial managemen®PEFM)
performancgas measured by PEFA scoreshnkedto subsequent improvements in public
investmenperfamance Using an evenstudy framework, a set of countri@gherePFM scores
improvedwascomparedo a sebf countriesvhere PFMsystemslid not improve or got wéa@r.

Conclusions

In brief, theanalysis find evidence o& positive link between improved PFM performance and
improved public investmeperformanceMany countries with improving PEFA scores for the
selected indicatorseesubsequent improvements across a range of public investment and
infrastructurerelatedoutcomesWhile those improvemenis outcomeareoftengreater than
thoseseen incomparator contries (vhose PEFA scores did not impryyview of these tests
showstatistically significant result®\lthough hisfinding limits the conclusions drawthe
results otthis study nevertheleggive rise taconclusiors thatcanshape future investigations.

In particularthe studyfinds that there is stronger link betwagquantifiableimprovements in
PFM performancdfor exampleadherence to gprovedbudges) andpublic investment and
infrastructurerelatedoutcomes thathere isbetweergualitative PFM improvements$of
examplepresence ofommitment controlsgnd those same outcomes

The three qualitativ@EFA indicatorchosen fothis studyindicate the presence or absente
particularPFM structures oprocessefDoes a country have a multiyear framewdiloes it
have certain procurement and commitment processes irPplatereas théwo quantitative
indicatorsreflectactual PFM performand®oes the governmeeiecute its budget in line with
planned expenditu® Thetestsconducted hershow a stronger association between
improvements in thquantitativeindicators ofperformanceand improvements in tHevel of
publicinvestment anéhfrastructurerelatedoutcomegls theremore air traffi® Have basic
sanitation services improved®owever,within the timeframes examinedjualitativeindicators
merely showinghe presence or absenwestructures or processesuch as those relating to
multiyear budgeting or procurement proceésappear to have limited relationships with
improvements inthoseoutcomes.

These findings may result from thkelihood thatquantitativeindicators ofPFM performance
reflect the cumulative impact afiultiple reformsandcapacitystrengthening efforé
improvements in budget planniagdprocurement processaadinternal controld while the
qualitative indicators ardefinedmore narrowly. Additionally, the qualitative indicators may
only signal theappearance of PFM improvementsat is,thede jurepreence or absence of
process improvemenisvhile the quantitative indicators demonstrate adtial is,de factg
changes in outputs and performanteeresults therefordighlight thatthe measurement of
PEFA performance capturdmthde facto and de jure impactBhis findinghas important
implicationsfor the implementation of PFM prograras well ador the examination of PFM
system strength

This conclusiondoes not suggest thite implementation oprocess improvements captured by
gualitative indicatorss not importantlt is possiblefor instancethatimplementingthese
Agqual i tativeo pcoudserve aanaecesgary oonditiomdarchievinga better
outcomeon the quantitative indicatordnstead thefindingshighlight the importance of
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considering th@reconditions fosuccessfully implementingualitativereformmeasures antthe
guality ofimplementation of these reforpte avoid theisks associated witli i s iphmco
mimicry.o

The one outliers PI-20, aqualitativeindicatorfocusedon the implementation of effective
controls. This indicator shovwsatisticalsignificance againstariousinfrastructurerelated
outcomesilt looks primarily at whethecommitment controls exist, whether they are cost
effective, and whether they are adhered to. Commitment controls are very influential in
achieving, and much more directly tied &oparticular immediate outcodehat is the degree to
which the government akes payments (most likely measured by an immediate outcome like the
accumulation of arrears). While other factors can influence this immediate oufoome (
exampleaccess to financing, overdraft faciliti@spills), the ability toconductadequate cash
planning and control expenditures (through a vialpl@efficient commitment control process) is
fundamentalCommitment controls are equally essential in countries with easier access to
liquidity. Measuring controls therefore is akin to measuring an inatedutcome rather than
the occurrence of eformor process changinternal controls, unlikéhe indicators oboth
composition and aggregate outturn, show a scale of ctsamger to that ofthe other direct
measures dPFM improvement

These resultalsopointto the possibility that thquality ofimplementation of reforms and
processes captured by qualitatimdicatorsmaybe measured through quantitative indicators.
Understanding the links between qualitative goéntitative indicators is imp@ut to screen out
instances of isomorphic mimicry that could be overlookeleffocus isolely on quatative
indicators.Further analysis is recommended to undeckthis relationshifbetter asit falls
beyond the scope tiis report

Thestudy hagwo key implications

1 First, individual reforms should be linked to broader intermediate outcomes measured
guantitatively for examplejmproved budgepreparatiorshould lead to better budget
executionas measured by the variance between bualys outturn)While the
immediate outcomes likeipdicateimprovementsn underlying PFM systemsheyare
easier to linko public investment and infrastructenglated outcomes. This formulation
would beeasier to assesallowing evaluators to exangmot only whether the work was
completed and outputs were delivered, but also whether immediate outcomes improved
(andwhetherother complementary or countervailing reforms could be listed at the start
as potential risks, to explain why immediate outcodidsiot improve).

1 Second, these intermediate outcomes should be the focus of future analysis linking
reforms to highetevel outcomes (lik@ublic investment performancaitcomes), as
individual components of reforms appear to have limited measurabt# bift can
significantly influence the quality of public investment outcomes in the mettidamg
term (also suggested in thispor).

In short, vhile not unique, this studyighlightsthe importance of measurimgform effort and
assegsg its performance vistvis public investment performance outcomes. This analysis also
contributes to the existing literature by highlighting that couctrtext plays an important part

in determining the influence of PEFA reforms on PWhile the result®f this analysis do not
provide a definitive answer to the research quegtase@® Do countrieswvhosePFM

performances improvingsee greater subsequent improvements in public investment
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performance outcomes than countries whose PENbrmances notimproving?® this study
provides the evidence that some PEFA indicators are influential in shaping PIM outcomes and
informs future efforts exploring this question.

Recommendationdor programming

Based ortheseresults the followingrecommendations are ofésl for consideration ifuture
PFM reform programming

1 Areas ofPFM performance should ideally be linked to quantitative, intermediate
measures that they can reasonably be evidencdtetandthen have to be linked to
higherlevel outcomesfér exampleputcomes related to the provision of social and
economic infrastructujdo assess the effects of PFM performancaigherlevel
outcomes

1 PFM-strengthening programs should establish expectedr,quantifiable and
immediate outcomes frothe reforms being undertakeior( examplepetter execution of
the budget, reduced transfers and virements, reduced processing time for commitments,
reduced arrears). These expected outcomes should then serve as a benchmark to
determine whether a reforrhauld be undertaken.

1 PFM support programs should identify complementariness and prerequigitss,
reform A will not influence the immediate outcome without reform B. For example,
introducing multiyear budgeting may indeedieris pabus, be a good measufer
potentially improving the effectiveness of government spending and, eventually,
developmenbutcomesfor examplelivelinoods). If, however, the government has no
effective expenditure controls in place and does not adhere to budgets, then the improved
budget planningnd preparationould be rendered meaningless and unlikelgftect
expenditue outcomes

1 Selection of further PFMtrengthening initiatives should be based on evidence of their
impacts on specific PFM performance outconfeséxampleadherence to approved
budgets) and on the links between those targeted performance outcordesisstl
outcomesDoing sois likely to favor reforms with clear goals and measurabifiy (
example, the introduction @bmmitment controls) over reforms with more difficult
interpretation and less clear immediate outcorf@sekample, the introductioof
multiyear budgets).

Areas for Future Research

While thisstudycontributes to théase okvidence examining the links between PFM system
strengthening and public investment performance, various areas for further researchTremain.
understand the links between PFM performance and public investment performance, further
researcltonsideing the followingis recommended

1 The relationship between quantitative versus qualitative indicatdrs studyfinds a
stronger link between quaféble PFM performance improvements and public

64



NATHAN

investment performance outcomes than between qualitative PFM improvements and
those same outcomddowever, it is possible that the qualitative indicators cbeld
necessary conditions for a better outcomthefquantitative indicatorgurther research
could explore whether improvemeimnsqualitative indicators lead to an improvemant
intermediate outcomeSuch researcbould be done by building offiecurrent
methodology and introducing a multiplicatik@aary variable in regression analysis
(using for instancea logit or probitmodel).

1 Complementarity of PFM reformBo reforms offer complementary improvements?
theory, reforms occurring at the same time (an improvement in procurement capacity and
an improvement in controls) could yield better execution and greater outcomes, but only
if both occur. An area of further study could be to focus on whether and which reforms
offer complementary improvements and whether the timing of the implementation of
these reforms matte(Should they be implemented at the same #ide certain reforms
serve as a prerequisie

1 Expanding the scope of indicatota particular PI-11 (Orderliness and participation in
the annual budget process);£(Stock and monitoring of capital expenditure arrears),
PI-6 (Comprehensiveness of information included in the budget documentatid), Pl
(Predictability in the availability of furgifor commitment of expenditures),-23
(Availability of information on resources received by service delivery unit)4PI
(Quality and timeliness of #gear budget report€ould be includedo examine other
indicators ofPFM performance that maffed public investment managemearid
performane.

1 Disaggregation of data and countlgvel analysisThis study uses global data at a highly
aggregate level. Future studies may include an additional analydi¥ digaggregating
the data byountry incomdevelto createan added layer of crog®untry analysis and
(2) analyzing specific country cases. Courpgcific cases would shed light on specific
dynamics and factors that may be shaping the links betthegrerformance
countryo6s P Hhdgudity of theprovison df certain social and economic
infrastructure. Specific cases could also focus on characteristica ¢fatyond the scope
of this study such as the potential effectsdifectbudgetsupport from donoras well
as the effectsf the presence of offudget activities on PFM system strengthening and
public investment performance.

1 Other methods foenumerating®EFA scoresFor certain types of improvement in PEFA
scoresa more notable improvemeistobservedn some measurashen starting from a
higher PEFA score. Thigsultcouldindicatethatthe approach isot measuring like for
like (that is,a shift from B score to A is not the same as a shift frosed@eto B). While
this does not create substantsdues for the event study framewag& improvements
have been groupetutureresearcttouldattempt to draw more precise or numeric
relationships between changes in PEFA scores and other indicatoder to examine
further nuancesf how the level oPFM systerd strength shags outcomes.

9 Further exploration oturve fitting The structural fan of the improvement of
infrastructurerelated outcomés that is,how andtherateat whichoutcomesare
improvingd remainsunclear.One models proposedased on observations from the
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event studies: a sigmoid orsBaped curve that indicates an improvement of an
infrastructurerelated outcome during or just after a period in which PFM systems also
improve, before returning to trend. ThissBaged curve has utility in explaining how
improvements occur, but it is also likely that PFM reforms could permanently shift the
rate of improvement in outcomes for certain types of meas@idelitional data across
longer time horizons will likely be necesgdor future research to make such a
determination

1 A policy-oriented studyA study addressingolicy implications for practitioners and
development partnergould bewelcomel, butwasbeyond the scope of thissearch
focused study.
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Appendix A. Considered Measures

This appendix provides aoverviewof the original measures reviewed, which wiérennarrowed down to a smaller set to remove
those withonly very limited coverage.

Access taelectricity

World Bank

\ Source Coverage

For most countriesdata
beginin 1990 and go
through 2017

% of population

Data concerns
Somelower- and middleincome countries
do not have data until 2005 or later

Firms experiencing electrical
outages

World Bank

Data begin in 2006 but
only cover 28 countries
most countries havene to
threedata points between
2006and2019

% of firms

No major concerns

Mobile cellular subscriptions

World Bank

Data begin in 1982 and
cover basically every
country from 1996 to 201¢

Cellular subscription per 100 people

Many countries, mostly iLatin America
and the Caribbeapeaked abov&00% in
the earlyto mid-2010sandthen settled back
down to around 100. This may be related
factors that are not factored irttee
methodology for exampletax laws,ant-
moneylaunderingefforts in the 2010s,
hurricanes)

Mobile network coverage

World Economic Forum
(WEF) Global

Information Technology
Report, via World Bank

Data are only foR012 to
2016and aramissing
some countries

% of population

No major concerns besides incomplete
coverage

Hospital beds

World Health
OrganizationfWHO)
data supplemented by
country data, via World
Bank

Data covemlmost every
country from 2000 to 201¢

Beds per 1,000 people

There is naylobal target for the number of
hospital beds per countryhe level of
inpatient services is subject to country
specific factors, like burden of disease or
demographic issue$he absence of a
global targetmay make it difficult to derive
any meaningful resultgiiventhescope and
methodologyof this study

General government investment

International Monetary
Fund (IMF)

Data begirin 1960 and go
consistently through 2013
Dataaremissing for many
Latin American and
Caribbearcountries and
other small and island
nations

Constant 2005 dollars

Since the data end right after many
countrieso6 fiscal r
Recession, many austerity and stimulus
policiesremain andhave not had time to
returnto prerecession norms

Capital expenditure

World Bank

Data begirin 1998 and go

through 208 but do not

% of total expenditure public

institutions

This indicatormay not be appropriate, since

it refers to public educational institutions
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Variable

Coverage
cover every countrywith
large gaps between years
in some countries

Data concerns

Source andises ofcash: netash
outflow on investment in
nonfinancial assets

IMF

Data beginin 1990 in
Maldives but do not cover|
most countries until about]
2008 through 201,017,
or 2018 depending otthe

Unclear

No major concerns besides incomplete
coverage

country
Transport andgompositeindex African Development 200319 Composite index calculated as a No major concerns besides incomplete
Bank AfDB), part of the weighted average of indicators for | coverageonly covers countries iSub-
African Infrastructure each component that compiseore | Saharan Africa
Development Index than one indicator. o components:
(AIDI) (1) total paved roadkijometersper
10,000 inhabitants) an@) total road
network inkilometers(persquare
kilometerof exploitable land are®)
Rail lines World Bank 19952018 Total route Kometers No major concerns besides incomplete
coverage
Railways, goods transported World Bank 19962018 Million metric tons times kilometers | No major concerns
traveled
Quality ofroad infrastructure World Bank, originally | 2007 17 Score 17. Answers: In your country, In additionto data coverage issues, this
from WEF how would you assess the quality of indicatormay not be thenost appropriate,
roads? Is extremely underdevelope( since it draws from a survey question pos
to businesexecutivesWE F &&cutive
Opinion Surveypnd is thereforsubjective
Containerport traffic World Bank, originally | 2000 18 TEUs (twentyfoot equivalent units), | No major concerns

from United Nations
Conference on Trade an
Development
(UNCTAD)

a standaresize container

LogisticsPerformance Index
(LPI)

World Bank

2007, 2010, 2012, 2014,
2016, 2018

Score 15 (5 is the highest). LPI1 201
ranks countries on six dimensions 0|
trade including customs
performance, infrastructure quality,
and timeliness of shipments, based
survey data

Insufficient data

Portinfrastucture quality

World Bank, originally
from WEF

2007 17

Score 17. Answers: In your country,
how would you assess the quality of
seaports? (For landlocked countries
How accessible are seaport
facilities?) lis underdeveloped

among the worst in theorld

In addition to data coverage issues, this
indicatormay not be the most appropriate
since it draws from a subjective survey
guestion posed tbhusinesexecutives

(WE F &secutive Opinion Survey)
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Variable \ Source \ Coverage \ Unit Data concerns
Propensity tdravel Calculations based on | 19702018 Number of passengeprpopulation | No major concerns

World Bank datadir of the country

transport, passengers

carried and population

indicators)

Quality ofair transport WEF via World Bank 200717 Score 17. Answers: In your country, In addition to data coverage issues, this
how would you assess the quality off indicatormay not be the most appropriate
air transport infrastructure?id since it draws from a subjective survey
extremely underdeveloped question posed tousinesexecutives

(WE F &wecutive Opinion Survey)

Air transport, registered carrier | International Civil 200018 Number of carrier departures, which No major concerns

departures worldwide Aviation Organization are domestic takeoffs and takeoffs

via World Bank abroad of air carriers registered in th
country
People using at least basic WHO/United Nations 200017 % of population No major concerns
drinking water services Chil drends
(UNICEP) Joint
Monitoring Frogram
(JMP) via World Bank

People using safely managed WHO/UNICEF JMP via | 2000 17 % of population Incomplete datadataare missindor half of

drinking water services World Bank the countries

Water andSanitationComposite | AfDB, part of the AIDI 200319 Composite index calculated as a No major concerns besides incomplete

Index weighted average of indicators for | coverage; only covers countriesSab-
each component that compiseore | Saharan Africa
than one indicator. Two componentg
(1) improved water source (% of
population with accessj2) improved
sanitation facilities (% of population
with access)

Agricultural irrigated land Food and Agculture 2001 16 Percentage of total agricultural I&nd| No major concerns

Organization EAQ) via
World Bank
Total amount of municipal waste| United Nationsdata 1990 2016 1,000 tons Incomplete data: only has consistent data

collected

for 1995 2015 even thendata aramissing
for almost half of countries

Infrastructure (part of thePl)

World Bank

2007, 2010, 2012, 2014,
2016, 2018

Score 15 (5 is the highest); quality
of trade and transpoirtfrastructure

Insufficient data

Quality ofoverall infrastructure

WEF via World Bank

200717

Score 17. Answers: How would you
assess general infrastructufer (
exampletransport, telephony, and
energy) in your country? i
extremely underdeveloped

Insufficient datain addition to data

coverage issues, thisdicatormay not be
themostappropriate, since it draws from g
subjective survey question posed to
businesexeatives WE F &ecutive

Opinion Survey)

69



NATHAN

Variable \ Source \ Coverage \ Unit
African Infrastructure AfDB 2003 20
Development Index (AIDI)

Data concerns
Composite index calculated as a No major concerns besides incomplete
weighted average of indicators for | coverage

each componemomprisingmore
than one indicator. AIDI isomposed
of four indexestransport composite
index, electricity composite index,
information and communication
technologycomposite index, and
water and sanitation composite inde
Exploitable land area is the total surface areaadumtry minus the surface area of deserts, fgresduntains, and other inaccessible areas (AfDB).

a.

b. Agricultural irrigated land refers to agricultural areas purposely provided with water, including land irrigated by coftdadieg (FAO).
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Appendix B. Results Sheets

NOTE: DATA PRIOR TO PERIOD 4 SHOULD BE TAKEN WITH CAUTION, AS SOME

SERIES ARE LIMITED BEFORE THIS POINT

AggregateExpenditure Outturn Compared to Original Approved

Budget

Transport Composite Index

Indicator Aggregate expenditure out-turn compared to original approved budget

Measure Transport Composite Index (Total Paved Roads and Road Network) (ADB, AIDI) (3 year offset)

Numbers in sample®

Improving 12
Not Improving 24
TOTAL 36

Index Values (Median Average) Actual Values (Median Average)

115 Test Period 12 Test Period

110

105

100
95
90
85 2

80 (o]

12 3 45 6 7 8 9101112131415 16 1 2 3 45 6 7 8 9101112131415 16

Actual Values (Mean Average)

improved PEFA scores
Red - Not improving in indicator during test period

Green - Improving in indicator during test period

Histogram of Percentage Changes in Actuals post Test-Period

16 Test Period
14 Index Values (Median Average) 6.37
> s Actual Values (Median Average) 1.17
12 Actual Values (Mean Average) 0.30
10
N N Test St:
8 — e —T Index Values (Median Average) 27.1%
6 Actual Values (Median Average) 9.0%
Actual Values (Mean Average) 36.4%
4
The above table shows significance tests, a probability of less than
2 10% indicates limited likelihood that the values of the measure 4
years after the improvement in the indicator, are equal to each
0 other. lLe. that there is a statistically significant difference
1 2 3 45 6 7 8 9 1011 12 13 14 15 16 between the set with improved PEFA scores, and the set without

45.0%
40.0%
35.0%
30.0%
25.0%
20.0%
15.0%
10.0%

o /
0.0%

Below -13.1%-11.6%-10.1% -8.6% -7.1% -5.6% -4.0% -2.5% -1.0% 0.5% 2.0% 3.5% 5.0% 6.5% 8.0% 9.5% 11.0% 12.5% 14.0% 15.5% Above

1/ Values must show an improvement of 0.5 in the PEFA score for that indicator, in addition to having sufficient numbers of years before and after the change period
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People Usingafely Managed &itation ®rvices

Indicator Aggregate expenditure out-turn compared to original approved budget

Measure People using safely managed sanitation services (% of population) (WHO/UNICEF)

Numbers in sample®

Improving
Not Improving 9
TOTAL 13

Index Values (Median Average)

Actual Values (Median Average)

140 Test Period 35 Test Period
il
120
100
80
60 15
40 10
20 5
0 0
1 2 3 45 6 7 8 9 10111213 141516 1 2 3 4 5 6 7 8 9 1011 12 13 14 15 16

Actual Values (Mean Average)

1 2 3 4 5 6 7 8 9 10111213 14 15 16

Red - Not improving in indicator during test period

Green - Improving in indicator during test period

Histogram of Percentage Changes in Actuals post Test-Period

a5 Test Period
Differences at t+4 years vs average prior to test period
40 Index Values (Median Average) (11.74)
35 Actual Values (Median Average) 4.83
Actual Values (Mean Average) (0.22)
30
25
20 Index Values (Median Average) -
Actual Values (Median Average) 6.8%
15 Actual Values (Mean Average) -
10
The above table shows significance tests, a probability of less than
5 10% indicates limited likelihood that the values of the measure 4
years after the improvement in the indicator, are equal to each
0

other. l.e. that there is a statistically significant difference
between the set with improved PEFA scores, and the set without
improved PEFA scores

25.0%

20.0%

15.0%

10.0%

5.0%

0.0%

Below 0.0% 0.3% 0.6% 0.8% 1.1% 1.4% 16% 19% 2.2%

24% 2.7% 3.0% 3.2% 3.5% 3.8% 4.1% 4.3% 4.6% 4.9% 5.1% Above

1/ Values must show an improvement of 0.5 in the PEFA score for that indicator, in addition to having sufficient numbers of years before and after the change period

72



NATHAN

People Using At Least Basic Sanitation Services
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