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Abstract. This paper describes data collection and analytics challenges at the sub-national level related to measuring SDG
indicators and the attribution of government expenditure to the SDGs. The analytical work assessed the quality of sub-national
data using Demographic and Health survey (DHS) and its suitability for analysing the impact of local government expenditure on
SDG indicators in the Philippines.

Our findings suggest that national level surveys lack sufficient granularity to allow for a reliable and accurate measurement of
progress over time at the subnational level. In addition, many of the SDG indicators could not be approximated at the local
government level. At the same time, data on local government expenditure are in many cases too aggregated to be able to identify
causal effects of education or health expenditure.

In a best-case scenario, a design of multipurpose household surveys representative at the subnational levels would allow for timely
collection, analysis and monitoring of progress over time and would allow for a more tailored modules that focus particularly on
the measurement of SDG indicators. At the same time, the creation of data ecosystems at the municipality level through open data
portals would enable the timely collection of government expenditures.
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1. What is SDG localization? led by local authorities”. This role ranges from set-
ting goals and targets to determining the best means

Localization of the Sustainable Development Goals of implementation and using indicators to measure and
(SDGs) is the process of defining, implementing and monitor progress [4]. Without the involvement of the
monitoring strategies at the local level to achieve global, local government, it is likely that 65 percent of the SDG

targets may not be achieved [5].
The adoption of the 2030 Agenda and the SDGs
initially involved global efforts emphasizing the im-

national and subnational sustainable development goals
and targets [1]. More specifically, it considers the vital
role of subnational and local governments in the quest X .
to deliver the 2030 Agenda [2]. The United Nations plementation at the national level; however, most of
Secretary-General’s Synthesis Report [3] on the Post- the Agenda’s 169 targets rely on the contributions and
2015 Development Agenda states that “many of the responsibilities of subnational governments. Complex

. . . challenges such as eradicating poverty, reducing in-
investments to achieve the Sustainable Development e .. ne p 4 cme 1
. . equalities and achieving environmental sustainability
Goals will take place at the subnational level and be . .. .
require the active involvement of local and regional

governments. As essential service providers in health,
*Corresponding author: Edvard Orlic, Data Analysis, UNDP, SDG education, housmg, food systems, and water and sani-

Integration Team, 1 United Nations Plaza, New York, NY 10017, tation, they play an important role in delivering on the
USA. Tel.: +1 387 63269056; E-mail: edvard.orlic @undp.org. SDGs. Local governments are often in a solid position
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to identify and respond to gaps in and needs of suc-
cessful implementation of the SDGs. Since local gov-
ernments frequently interact with their citizens, they
are better positioned to understand their needs, identify
gaps and vulnerable groups, and facilitate awareness
on the SDGs [6]. SDG localization not only concerns
setting goals and applying indicators, but it is also an
opportunity to make development more inclusive and
participatory by including people in decisionmaking
and strengthening local institutions and processes.

National governments are also actively promoting
initiatives aimed at localizing the SDGs [7]. Further, lo-
cal initiatives relating to implementing the 2030 Agenda
are being promoted at the global scale through Volun-
tary Local Reviews and recent initiatives by the Or-
ganisation for Economic Co-ooperation and Develop-
ment [8] for promoting cities’ peer learning.

The concept of localization is far from new. Local
Agenda 21 was adopted at the United Nations Confer-
ence on Environment and Development held in Rio de
Janeiro, Brazil in 1992. A voluntary process was intro-
duced that required local governments to consult with
the local community, minority groups, and the private
sector to develop local environmental plans, policies
and programmes. Localization was also promoted to
achieve the Millennium Development Goals (MDGs).
Embodying the localization in the SDGs and its tar-
gets was initiated by the United Nations Development
Group, which identified several aspects that were instru-
mental for SDG localization. As part of the consulta-
tion process, it was concluded that SDG localization re-
quires a multilevel governance approach and inclusion
of local stakeholders to create a sense of ownership,
and instil commitment and accountability.

Moreover, a strong commitment to SDG localization
by national governments is considered critical for pro-
viding the legal frameworks and the institutional and
financial capacity needed for localizing the SDGs [6].
For local governments to be the catalyst of change their
full participation is required in implementing, setting
the agenda for, and monitoring the SDGs. To achieve
this, they need to have financial means and effective
measures to ensure the accountability of all relevant
actors for the implementation of policy decisions and
the use of fiscal resources [10].

Although the concept of localization is critical in
achieving the SDGs, at least in theory, to date, the
evidence-based research has not gained prominence.
Assessments have mainly been based on national SDG
review reports such as the Voluntary National Reviews
(VNRs). Recently, [11] found that a key barrier to effec-

tive localization is often found in weak institutions and
systems of governance. In many cases, the coordination
of SDG implementation is led mainly by the national
government due to low engagement and participation
of local governments. In cases where local government
is committed to SDG agenda there is no specific budget
allocation to the SDGs; instead, local authorities map
percentages of the traditional municipal budget to the
SDGs.

Crucial for the successful implementation of the
SDGs is data availability and the analytics to support
effective planning and acceleration.! There is a need for
reliable and evidence-based data and analytics at the
local scale that can be used as a baseline to ascertain
SDG gaps at the local level and actions needed to meet
the SDG targets. The SDGs can be monitored through
several indicators, many of which can be adapted to
local contexts. Therefore, data collection initiatives can
also promote broad stakeholder engagement, thus con-
tributing to inclusive SDG implementation. Data col-
lection at the local level and analysis can enable a better
understanding of the local realities and the needs of
vulnerable groups, thus contributing to 2030 Agenda’s
principle of ‘leaving no one behind’.

2. What is needed to push the frontier on SDG
localization?

Localization of the SDGs can be challenging and
complex globally, and even more so in developing coun-
tries. The challenges include: fragmented responsibility
and weak local governance and accountability; limited
availability of data sets for conducting monitoring and
evaluation activities, including setting indicators; evi-
dent capacity gaps in human and financial resources;
and a lack of multi-stakeholder partnerships and consid-
eration of synergies and trade-offs [12,13]. Discussed
below are some of the major challenges in the SDG
localization process; recommendations are provided on
how to overcome them. These recommendations are
also the building blocks for creating the necessary con-
ditions for SDG localization. Figure 1 shows the key
enablers on the path of achievening SDG at subnational
level.

1Section three covers a detailed description of data at the local
level and describes the kind of local data that currently exists and
why they may not be sufficient.
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Fig. 1. SDG Localization core enablers.

2.1. Policy coherence

To accelerate the necessary progress on SDG im-
plementation a systems approach needs to be in place
where there is a strong commitment to SDG localiza-
tion evident in collaboration at all levels of government.
Policy integration has been earmarked as a critical en-
abler for achieving the SDGs [14]. Achieving a policy
coherence at all levels is not an easy task. Horizontal
and vertical intersectoral integration needs to be devel-
oped by adjusting existing or adopting new institutional
structures and decision-making processes [6].

In order to create a conducive environment for
achieving the SDGs the efficiency and effectiveness
of governance systems need to improve through na-
tional policies and coordination mechanisms as well
as measures that can be used to achieve a specific
SDG target [15] suggested practical guidelines for lo-
cal stakeholders, entailing four initial steps for main-
streaming the SDGs: (i) developing a participatory pro-
cess; (ii) setting the local agenda; (iii) planning for im-
plementation; and (iv) monitoring and evaluation. To
achieve policy coherence local authorities can link dif-
ferent development plans to the SDGs or systematically
align local action and policies with the SDGs and ad-
dress all local action with a development element [16].

2.2. Stakeholder engagement

The 2030 Agenda for Sustainable Development rec-

ognizes that no actor can achieve the scale and ambi-
tion of the SDGs. Therefore, it requires wide stake-
holder engagement, including civil society, the private
sector, academia, philanthropic organizations, research
foundations and technical experts [17]. Stakeholder en-
gagement calls for the active engagement of all part-
ners in providing inputs to problemsolving and deci-
sionmaking. It also entails enabling public oversight,
transparency and accountability of local governments.
For example, the use of social media platforms can in-
crease the active participation of civic society and cit-
izens and therefore lead to design of new polices and
the delivery of public services by local governments.
Similarly, private sector involvement in public infras-
tructure projects through public-private partnerships, in
addition to providing the necessary financial resources
for the project, can also reshape business practices and
promote inclusive development [17]. However, changes
in legal and regulatory environment are needed to en-
able this collaboration. In addition, the private sector
needs to look beyond financial results and incorporate
other metrics to measure social impact which requires
the support of local governments.

The notion of equal participation must also be fac-
tored in any discussion on the implementation of the
SDGs at the local level. Therefore, a stronger presence
of women in local government will ensure more effec-
tive and full participation politically, socially and eco-
nomically, which will have a major and very positive
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impact on local policy-making and decision-making
In addition, young people will inherit the development
challenges. Youth participation also reflects local di-
versity in terms of socio-economic, religious, ethnic,
cultural and gender dimensions of local development.
There is potential for including youth in the political
process through different engagements, such as lobby-
ing and activism rather than elections [10].

2.3. Decentralization

The level of political and fiscal decentralization is
crucial in achieving an enabling institutional environ-
ment that strengthens the ability of local governments
to set priorities in line with the SDGs. However, many
decentralization attempts have been afflicted by insuf-
ficient management and administrative capacity. An
enabling environment should constitute the basis for
the devolution of power and enable local government
to discharge its obligations, efficiently and effectively.
Consideration must be given to fiscal transfer instru-
ments ensuring that local planning and budgeting feed
into the national budgeting and planning process [18].

In addition, fully integrating the SDGs at local lev-
els requires subnational governments to have the pub-
lic sector capacity to engage in planning, monitoring
and evaluating of SDG progress. Improving the qual-
ity of local human resources, management and tech-
nical capacities of local governments to mobilize lo-
cal resources, deliver services and engage citizens in
planning and decision-making is crucial in promoting
ownership and facilitating sustainable development and
ultimately, enhancing service delivery at the local level.

2.4. Data ecosystem

In addition to investing in human resources’ capacity,
strengthening statistical capacities is key to effective
SDG localization. Capacity to collect, monitor and anal-
yse data on various indicators are critical elements of
successful SDG implementation. In addition to method-
ological difficulties in measuring some of the SDG in-
dicators, there are also capacity challenges. While at the
national level, national statistical offices are usually re-
sponsible for collecting data, at the local level, the man-
agement systems either do not exist or are not suitable
for using quantitative indicators to measure progress.
Therefore, significant investment in data management
systems is needed accompanied by investments in ca-
pacity to analyse and share data among different levels
of governments. This would allow local governments to

monitor progress on the SDGs and become more trans-
parent and accountable. This will require not only sig-
nificant financial outlays, but also a strong cooperation
between different stakeholders such as local and na-
tional governments, NGOs, civil society and the private
sector. Having accurate statistics is a necessary condi-
tion to collect, monitor and evaluate SDG indicators.
In addition, it is also critical that different stakeholders
can provide inputs when adapting indicators to the local
level. Furthermore, to encourage a wider participation
it is necessary that information collected at the local
level is included in nationallevel reporting and in SDG
progress reports.

2.5. Financing development

In addition to statistical capacity and broad stake-
holder engagement, local governments need to have the
financial capacity to take on increasing responsibilities.
Even before the COVID-19 pandemic, local govern-
ments faced challenges in meeting recurrent expendi-
ture and make long-term investments in support of sus-
tainable and inclusive development [19]. While greater
decentralization has led to increasing responsibilities of
local governments, in many cases an increase in budgets
has not followed suit. A recent survey by the Emergency
Governance Initiative encompassing 33 territories from
22 countries across all continents found that in addition
to having insufficient budgets, many local governments
have been grappling with an overreliance on central
governments, lack of access to new sources of revenue,
limited autonomy to change/introduce taxes, and low
levels of taxpayer compliance. The ongoing pandemic
has exacerbated some of these challenges because local
governments have had to increase the budgets of their
social, health and public services and to support local
businesses that were unable to trade due to the pan-
demic. Therefore, it is to be expected that infrastruc-
ture development and interventions to promote gender
equality and investment in education will be postponed.

Given the limited fiscal capacity of local govern-
ments, the Financing for Development: Progress and
Prospects 2018 report underscores the importance of:
(i) the strengthening of national and subnational in-
stitutional frameworks to include formal and clear as-
signment of functions and revenue generation responsi-
bility; (ii) transparent and accountable financial man-
agement; (iii) incentives to function effectively; and
(iv) predictable and flexible intergovernmental trans-
fers. This would allow local governments to respond to
local needs better.
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Table 1
Potential sources of finance for achieving SDGs

Instrument

Description

Blended finance

Green and blue bonds

Islamic financing

Guarantee schemes for development
Diaspora financing schemes

Impact investment

Crowdfunding
Social impact bonds

Concessional public finance blended with non-concessional public aid or private philanthropic
funds

Bonds where proceeds are used for environmentally friendly investments

Islamic bonds such as sukuk, which are asset-backed risk/reward-sharing contracts

A policy that insures governments or other investors against investment risks in development
Bonds, investments or foreign direct investments that are raised from the diaspora for
development funding

Investments that aim to create positive social or environmental returns in addition to a financial
return for investors

Funding a project or venture by raising monetary contributions from a large number of people
A pay for success scheme where investors are repaid by donors/government if the desired social

impact of the financed project is achieved

Countercyclical loan contracts
Weather and disaster insurance schemes

A loan where debt service automatically falls when a major shock occurs
Products that provide pay-outs to sovereigns or farmers when a major weather disaster strikes

Source: Reedy (2018); UNDP (2018).

To facilitate the attainment of the SDGs at local lev-
els local governments should be able to raise revenues
through tax collection and from new sources outlined in
Table 1 that complement traditional forms of financing
and can create new partnerships that can leverage the
expertise for achievement of the SDGs [19]. The new
forms of financing are especially important for develop-
ing countries and subnational governments whose local
budgets are being affected by the pandemic. In addition,
the availability of new forms of financing can enable
local governments to take an integrated approach to
development and strengthen multistakeholder engage-
ment [17].

To effectively finance development, the budgeting
process at the national and local levels needs to be
aligned with development priorities. Preferably, the
SDGs are incorporated within local government bud-
gets. Further, public expenditure capacities need to im-
prove via financial and technical support provided by
national governments or international organizations.
The reliability and timeliness of fiscal transfers must be
increased to support localization of SDGs, especially
in the most remote areas or regions affected by natural
disaster or conflicts. There should be mechanisms in
place that determine allocations to prevent inequality
in the access and distribution of funds from national to
local governments.

While COVID-19 poses a challenge, it also provides
an opportunity to re-emphasize the importance of the
SDGs and to put in place monitoring and evaluation
procedures that would allow to identify which SDGs
have been hit the hardest and therefore need support.
Recovery thus represents an opportunity to redirect de-
velopment that relies on principles put forward in the
2030 Agenda.

3. Data and models for SDG localization

Reliable and disaggregated data are imperative at the
national and local levels to monitor, track, evaluate and
report on SDG indicators. There needs to be a balance
between adopting indicators to fit the local context, and
universalizing and harmonizing indicators for compa-
rability of data within and between countries. Proxy in-
dicators can provide a solution and can help to measure
the achievement of SDG targets at the local level.

Two types of data are required to monitor and mea-
sure the impact of local SDG investments. This section
describes the types of data that can be used to mea-
sure the SDGs at the local level, including primary and
secondary data through surveys and local government
actions.

3.1. SDG measurement at the local level

The core principle of the SDGs to leave no one be-
hind requires disaggregated data (by age group, eth-
nicity, income group, and at different geographical lev-
els), particularly for local development planning and
programme implementation. Since most of the SDG
indicators are not routinely collected within the na-
tional statistical system, local information could be ob-
tained either through primary data collection or from
existing large-scale (household) surveys. Also, ideally,
panel data would be available to monitor progress over
time. However, until such data ecosystems are in place,
progress on the SDGs is measured by representative
household surveys.

Primary data collection would have the advantage of
permitting more tailored questionnaires that focus par-
ticularly on the measurement of SDG indicators. When
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secondary data sets are used, the appropriateness de-
pends on the purpose of the statistical analysis. Should
the aim be to learn about the effects of local spending
on local SDG progress within a single country, then
focus should be placed on the various data sets available
within the respective country. In contrast, to estimate
impacts for several countries, there is preference for
household surveys conducted in several countries with
the same or very similar methodology to permit cross-
country comparability of the estimates. Wellknown ex-
amples of these multipurpose large-scale household sur-
veys are Demographic and Health Surveys (DHS), Mul-
tiple Indicator Cluster Surveys (MICS), Living Stan-
dard Measurement Surveys (LSMS) and others which
have been implemented in many countries and several
points in time with similar methodology. However, cur-
rent general purpose national household surveys have
shortcomings: they have not been tailored particularly
to the SDG indicators and would therefore also in-
troduce measurement error. These surveys have often
been conducted only very infrequently, which precludes
timely measurement of progress or lack of progress in
certain sectors. The household survey should ideally be
repeated every two or three years to measure progress
more quickly.

In addition, the empirical analysis requires data on
all villages, counties or districts where outcome data is
available for (at least) two points in time. Since datasets
such as MICS, LSMS and DHS have been developed as
multi-indicator nationally representative surveys, they
will not include every county. In addition, for each
new wave, these surveys normally draw new samples
of enumeration areas, i.e. they do not target the same
counties/districts. From each wave of MICS, LSMS and
DHS a data set with countylevel averages of outcome
variables would thus have to be constructed.

Nationally representative data sets are usually not
geared towards very precise measurement at the local
level. One solution is to apply techniques such as small
area estimation techniques to improve the measurement
of SDG indicators at the local level. The technique im-
proves the level of granularity without necessarily col-
lecting additional data in the field. This methodology
integrates existing surveys with other auxiliary datasets
such as census or administrative data and capitalizes on
the strengths of each source. Survey data allow for the
collection of detailed information on household char-
acteristics but not the collection of information from
every unit of its target population. In contrast, census
data may completely enumerate all units within the tar-
get population but may lack detailed information about

the characteristics of the unit. Small area estimation
therefore yields estimates that are reliable even at gran-
ular geographical locations (municipality) for which
the survey was not originally designed. There are two
approaches used to generate small area estimates: a ‘di-
rect approach’, which uses observations for the small
area gathered via nationwide survey; and an ‘indirect
approach’, which uses observations and auxiliary data
in mathematical and statistical models. These models
provide the functional relationship between the data
obtained directly from the nationwide survey and a set
of auxiliary data.

Small-area estimation techniques could also combine
data from other sources in order to increase precision
of local SDG indicators. For instance, one might have
detailed data sets on sales of contraceptives for each
pharmacy in the country and combine this with DHS
data on family planning to make better model-based
local prediction for family planning. Alternatively, one
might have very detailed data on violence reported to
the police and combine with DHS data for better local
predictions on gender-related violence.

Another alternative is to use phone surveys that could
also support such small area estimations, e.g. higher-
frequency intermittent phone surveys. Phone surveys
alone, however, are prone to attrition and non-response,
as well as selection bias due to incomplete coverage.
In addition, SDG indicators required face-to-face inter-
views due to their complex definitions.

However, it is possible to consider combining phone
surveys with the household survey so that the face-
to-face household survey would be considered the
error-free data and the phone survey the response- and
selection-bias affected sample. At each point of time
when both surveys are conducted, correction factors
are computed and applied to the phone survey data so
that the corrected phone survey data would produce the
same numbers. In these points of time, when only the
phone surveys are conducted, the correction factors are
applied. The phone survey could be conducted every
six months to obtain updated measurements at higher
frequency.

3.2. Local government data

Although household surveys focus on outcome vari-
ables in terms of the SDGs, they do not include where
investments have taken place. Therefore, existing sec-
ondary data on a community or district level on local
development investments are required.

Ideally, the number of investments dedicated to de-
velopment by various social sectors (education, health,
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etc.) for each county/district would be measured Invest-
ments into development could stem from three sources:

— private investments

— public investments

— international investments, e.g. UNDP funds or
other United Nations agencies

Most likely, data on private investments by county
will not exist. Therefore, the focus is on public invest-
ments at the district/provincial level, from national bud-
gets and/or from international development assistance
sources.

Although nationallevel data have been harmonized
according to the System of National Accounts and have
become widely available for empirical analysis, this is
less the case with local government expenditure. If at
all, public figures were collected for the official statisti-
cal reporting at the provincial level, but often not at the
district or municipality level.

It would be ideal to know the amount of investment
for each county by various social sectors (education,
health, etc.). It would be expected that investments into
for example education are closely aligned with SDG
targets related to education. In recent years, there have
been efforts in various countries to improve the accu-
racy of sub-nationallevel data.

However, local government expenditures are not typ-
ically aligned with the national systems of accounts
and public financial classification system. For exam-
ple, if the public financial system has an account num-
ber for funding for education, which includes primary,
secondary and university funding, then local govern-
ment spending would capture total education funding
and it would not be possible to separate investments
into schools from investments in university education.
However, it would be difficult to compare such analyses
between countries it different countries use different
classification schemes for public funds.

In addition, it would be desirable to capture funds
that actually have been disbursed (i.e. actual expendi-
tures) in a given year and not only allocated to a partic-
ular project; i.e. for large infrastructure investments, the
public budget usually allocates total required funds for
planning but disbursement may be several years later
Availability of such data is countryspecific. There are
two types of public budgets: ex ante planned public
budgets for the next fiscal year, i.e. the budget approved
by parliament for spending by the government. These
may be public, but are only planning figures, i.e. maxi-
mum budget ceilings for spending and public debt. On
the other hand, realized spending would be more appro-
priate, but rarely available. Given these caveats, local

government spending may have to be aggregated over
several years.

One of the major requirements for local government
expenditure is similar to the one discussed above for
SDG indictors at the local level and refers to geograph-
ical distribution. The measurement of local government
spending for the geographic unit would require that
spending data can be precisely allocated to each unit. In
addition to detailed levels of local government spend-
ing data that are separated according to categories of
spending, data would be needed on actual (not planned)
national government expenditure corresponding to dif-
ferent geographical units. For example, if investment in
hospitals in a specific county/municipality falls under
national or federal government spending, ideally these
expenditure/investments made at lower levels should
add up to total national government investments. These
data would allow a more robust analysis on how gov-
ernment expenditure contributes to the 2030 Agenda
for Sustainable Development at the local level. This
is because it would minimize the measurement errors
and would allow policymakers to monitor the progress
against different indicators and when necessary, adjust
government expenditure to areas where progress is not
sufficient or not in line with national targets.

3.3. Models to evaluate SDG localization

In addition to having appropriate and reliable data
disaggregated at local level, for example, the district,
county and village level, it is necessary to carefully
choose the appropriate modelling approach that allows
to identify the causal effects as opposed to pure cor-
relations or predictive relationships. In the absence of
controlled intervention, analysis will mostly rely on
secondary data available from household surveys with
the same or very similar methodology to permit cross-
country comparability of the estimates. In addition, us-
ing these surveys limits the number of SDG indicators
that can be obtained because they are not designed for
precisely measuring.

The above caveats limit the type of econometric mod-
els that can be used to evaluate the impact of local gov-
ernment expenditure on SDG outcomes. The baseline
econometric equation is as following:

Yie =X B+eis

Where Y; ; is a vector of SDG outcome variables at
the local level and X; ; is past local government expen-
diture spending. X; ; may be aggregate local spending
or a combination of local spending on various expendi-
ture categories, such as health and education.
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While this model is simple to estimate, it presents
various issues. First, it is highly plausible that some
other factors may be driving local government expen-
diture and affecting SDG outcomes at the same time.
Therefore, this would lead to omitted variable bias, thus
violating the statistical properties of the estimator. Sec-
ond, measurement would lead to biased and less sta-
tistically precise estimates. The extent of bias depends
on the quality of data used to measure local govern-
ment expenditure as well as SDG outcomes. As men-
tioned, both the construction of SDG indicators and
local government expenditure require sufficient sample
size, i.e. the number of geographical districts available
to estimate the model.

While it is generically unknown which variables
could be confounders, as a minimum there may be con-
cern that past values of SDG indicators could have af-
fected spending patterns, while expecting the past SDG
situation to be correlated with the future SDG situa-
tion. Therefore, the previous model is augmented by in-
cluding past values of SDG outcomes and other control
variables that may influence current SDG outcome.

Y+ = X8+ Yi1-10 + other controls + ¢; ;

In the case study described in more detail in Section
5 data were used from two waves of the Demographic
and Health Surveys 2017 and 2013, which allowed to
control for past values of SDG outcomes and add con-
trol variables from 2013. The estimated model takes the
following form:

Yi 2017 = Xi,2014—20168 + Y3,20130
+ other controls; 2013 + € 2017

where X; 2914—2016 s the sum of all local spending over
2014 t0 2016, i.e. X; 2014—2016 = X3,2014 + Xi 2015 +
Xi,2016-

The choice between using aggregate data and more
detailed disaggregation of expenditures by sector is
driven by how well the data source can be used to con-
struct accurate SDG outcomes and local government
expenditure data as well as the sample size. Having a
small number of geographical units and estimating a
model with several categories of local government ex-
penditure or disentangling them according to temporal
variation would result in less precise estimates. Sum-
ming up the local expenditures over several years helps
to average out part of the measurement error.

In addition to linear models, it is possible to incor-
porate non-linearities. However, sample size might be
too small to permit extensive specification modelling
together with control variable selection. Controlling for

confounders is a key priority from a statistical point of
view.

If panel data is accessible, then the estimation of
panel data models and difference in difference (DiD)
models could shed more light on the impact of local
government expenditure on SDG outcomes in specific
geographical units. However these models are only fea-
sible when both current and past SDG outcomes are
measured in the same way. This requires that construc-
tion of SDG indicators over time is based on the same
questionnaire, interviewing technique, survey method-
ology and sampling approach. The basic structure of
these models consists in allowing that geographical
units with different levels of local spending may dif-
fer in some unobserved way but that this difference is
constant over time. In addition, if in time considerable
effort has been made to collect better data on local gov-
ernment expenditure, there may be a limitation to using
fixed effects approach for panel data. In these cases,
it is possible to resort to a controlling-for-confounders
approach described above.

Finally, with respect to observational data, the pre-
vious models examined the relationship between local
government spending and SDG outcomes in the same
geographical unit, e.g. district, county or village. The
analysis could be extended to analyse whether there
are externalities/spillovers to adjacent geographic ar-
eas. Spatial econometric models can be added to learn
about spillovers to neighbouring districts, e.g. whether
investments in education in some districts also affect
other districts.

4. What role does IE play in the process?

Going beyond a pure correlational or predictive anal-
ysis which is possible using linear regressions models
requires primary data collection and rigorous evalua-
tion of causal effects. An impact evaluation provides
information on the casual effects of the intervention and
includes a large variety of methods for causal attribu-
tion. Impact evaluation in the context of SDG local-
ization can inform policymakers whether to continue,
reorient or scale up the intervention in terms of gov-
ernment expenditure. As such, an impact evaluation not
only provides information of what works but also an-
swers normative questions on what is needed to make
the intervention work. Thus, an impact evaluation for
SDG localization aims to inform decisions about fu-
ture interventions in terms of government expenditure,
understand the effects on SDG indicators and link the
findings to local and national government strategies.
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In general, there are several design options that can
be used to assess causal attribution, such as:

— experimental design in the form of a randomized
control trial (RCT);

— quasi-experimental design, which uses control
group to evaluate the effects of treatment by using
matching or regression discontinuity design.

The RCT methodology resolves the concern over
omitted variable bias (i.e. potential correlation between
local expenditures and unobserved variables) through
a controlled variation of local spending and is the pre-
ferred method for impact evaluation.

An RCT for SDG localization could be constructed
in two ways:

— Local government expenditures are randomly set
to low or high levels between different geographi-
cal units.

— Randomly allocate increases in local spending.

While the former approach may be difficult to imple-
ment in a complex political environment, the latter ap-
proach may be implementable if large additional funds
for public expenditures were to become available and
could be distributed across the country. These may ap-
ply in scenarios when large international aid flows enter
a country and where a randomized allocation could be
feasible. Large parts of development assistance are of-
ten implemented via targeted programmes in pilot dis-
tricts, and such approaches could be embedded within
a more rigorous evaluation framework. In such a sce-
nario, it is possible to consider combining an impact
evaluation of a large (international) development as-
sistance programme with an analysis of the effects of
local expenditures on SDG outcomes. Often, UNDP in
cooperation with other donors initiates a large project in
some of the domains of the SDGs. The overall funding
of such a project is usually sizeable but insufficient to
cover the entire country; hence, only a fraction of the
geographical areas of the country, for example, counties
or districts can only be covered.

For such a large investment project, consideration
could be given to combining an impact evaluation of
the project with household surveys that serve the dual
purpose of permitting an impact evaluation and eliciting
detailed information about SDG indicators at the local
level.

Although impact evaluations allow to estimate the
causal effects of development projects on specific out-
come measures, they are narrower in scope. Surveys
conducted as part of project impact evaluations are of-
ten not nationally representative since they are geared to

allocate sample size in such way as to maximize statis-
tical power for the estimation of treatment effects of the
intervention. Rigorous impact evaluation projects of-
ten include three household surveys: baseline, midline
and endline. Ideally, impact evaluations should employ
an RCT design, to permit the most credible evaluation
designs.

It is therefore possible to combine a systematic ap-
proach with nationally representative household sur-
vey data collection with impact evaluations of inter-
ventions and local government expenditure/investments
into development. Embedding nationally representative
household surveys with impact evaluations of large-
scale development projects would allow for a more effi-
cient allocation of resources and to learn more about the
effectiveness of interventions while having a national
SDG-progress-monitoring. This combination is only
sensible, however, if the development project covers a
large geographical area of the country so that the sam-
pling areas of the nationally representative survey and
the project areas have a large overlap. Naturally, a larger
fraction of the overall sample would be allocated to the
project areas than to the rest of the country and use
survey weights to calculate nationally representative
figures.

The impact evaluation would thus consist of two
components. First, specific details of intervention im-
plementation would be conducted through a random-
ized controlled trial approach. Second, one would also
consider the local project in monetary terms, i.e. the
amount of additional money spent in the local geo-
graphic area (in addition to the local government spend-
ing that would have occurred without the intervention).
The treatment variable is thus the amount of money
invested between the first survey and the current survey
wave. This analysis would lump all programmes into a
one-dimensional scale: money spent.

For this approach, the household samples serve as
unifying instrument. Large-scale nationally represen-
tative multipurpose household surveys repeated ev-
ery few years would serve simultaneously for country-
wide measurement of SDG progress. In addition, they
would be used to assess the progress through baseline
and follow-up surveys for RCT impact evaluations and
cross-country panel data econometric analysis for esti-
mating the effects of district-wise development money
on local SDG progress.

The multipurpose household survey should thus
cover many people to obtain representative data on
SDG measurement and cover a large number of vil-
lages and enumeration areas in order to permit panel-
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SDG indicators based on DHS data

Goal

Indicator

600D HEALTH Proportion of births attended by skilled health personnel.

AND WELL-BEING

i

Under-five mortality rate.

Proportion of women of reproductive age who have their need for family planning satisfied with modern methods.
Adolescent birth rates per 1,000 women aged 15-19.

ENDER Proportion of ever-partnered women and girls aged 15 years and older subject to physical, sexual or psychological
EQUALITY violence by a current or former intimate partner in the previous 12 months.

E water.

Proportion of women aged 20-24 who were married or in a union before age 18.
Proportion of women aged 15-49 who make their own informed decisions regarding sexual relations,
contraceptive use and reproductive health care.

Proportion of population using safely managed drinking water services.
Proportion of population using safely managed sanitation services and a hand-washing facility with soap and

Proportion of population with access to electricity.
Proportion of population with primary reliance on clean fuels and technology.

data analysis using regional variation in development
funding. A sample size of, for example, 500 to 1000
villages or enumeration areas would allow to exploit
cross-sectional variation in development funds and al-
low for spatial econometrics in order to estimate spa-
tial transmission patterns of development spending on
neighbouring villages and towns. Clearly, in pursuing
both goals, i.e. serving as a generalpurpose sample cov-
ering the entire country and as a baseline, midline and
endline for the impact evaluation of the development
projects the combined sample size needs to be larger
than separate samples, since it requires some oversam-
pling of the development project areas (and their control
regions). This implies that the sample will need to cover
each geographical area while having sufficient power
for the targeted impact evaluation. Typical sample sizes
of multipurpose household surveys have been about
15000 to 20000 households.

5. Pilot case study — Philippines

Recently, UNDP conducted a pilot study on SDG
localization in the Philippines together with the Center
for Evaluation Design (C4ED). The advantage of carry-
ing out this analysis for the Phillipines rather than other
countries is the availability of secondary data sets.

For the pilot study, two data sources were used for
the pilot study:

— National Demographic and Health Surveys
(NDHS) carried out by the Philippine Statistics
Authority;

— Statements of Receipts and Expenditures (SRE)
published by the Department of Finance’s Bureau
of Local Government Finance.

These two data sources were used to approximate
and measure SDG indicators at the local level and to
identify local government expenditure at the provincial
level.

5.1. Identification and measurement of SDG indicators

The 2013 and 2017 NDHS for the Philippines were
used to estimate SDG indicators or their proxies at the
provincial level, including three special areas (Pateros,
Isabela City and Cotabato City).

Both NDHS employed a stratified two-stage de-
sign. The Philippines is divided into 17 adminis-
trative regions. Each region is further divided into
provinces, which are divided into cities, municipalities
and barangays. Barangays are classified as either rural
or urban.

The 2013 NDHS was stratified by region and each
region was stratified by rural and urban barangays. This
resulted in 34 strata, and the survey was designed to
provide representative results at this level. Within each
stratum, enumeration areas were implicitly stratified
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by province. In total, the 2013 NDHS included 14,804
household respondents and around 16,437 women re-
spondents. This resulted in an average of 176 household
respondents per sampled province. However, because
provinces were only implicitly stratified, the number
of household respondents per province varies widely.
Ten percent of sampled provinces include fewer than
39 household respondents and one province only in-
cludes 16 household respondents. Two of the smallest
provinces were not sampled (Batanes and Camiguin).
There are no estimates for Davao Occidental since it
became a separate province from Davao del Sur only
after sampling for NDHS 2013 was completed.

In comparison, 2017 NDHS employed a much larger
sample than 2013 NDHS (27,496 household respon-
dents), and the sample was stratified across a much
larger number of sampling domains. Each province (80
provinces plus the new province of Davao Occidental)
constituted a domain as well as 33 highly urbanized
cities and three special areas (Pateros, Isabela City, and
Cotabato City). This resulted in 117 sampling domains.

For several provincial-level estimates, more than one
sampling domain were combined. On average, each
province included 316 household respondents with 90
percent of provinces including more than 255 house-
hold respondents. The province with the lowest num-
ber of household respondents included 116 household
respondents.

The 2013 and 2017 NDHS allowed to estimate the
number of SDGs provided in Table 2. Although, local
level poverty indicators for SDGs are already available
for many cities and municipalities in the Philippines,
they represent a very small proportion of 231 indica-
tors used to monior the progress towards sustainable
development.

For this analysis, we focus on 13 SDG indicators, for
which the estimates across 74 provinces are provided
in Table 3.

5.2. Local government expenditure

To obtain data on local government expenditures,
the authors used SREs published by the Department of
Finance’s Bureau of Local Government Finance. The
SREs include Total Current Operating Expenditures
for each province and for each municipality in each
province. Expenditures are categorized as (i) General
Public Services; (ii) Education, Culture and Sports/-
Manpower Development; (iii) Health, Nutrition and
Population Control; (iv) Labour and Employment; (v)
Housing and Community Development, vi) Social Ser-

vices and Social Welfare (vii) Economic Services; and
(viii) Debt Services. Focus was placed on fiscal years
2011 to 2016. For these years, General Public Services
typically accounted for the largest share of reported ex-
penditures followed by Economic Services and Health,
Nutrition, and Population Control; Labour and Employ-
ment account for the smallest share of reported expen-
ditures.

5.3. Applied methodology

The primary goal of the pilot study was to explore
data availability in existing surveys and seek to provide
proxy indicators that would reliably reflect official SDG
indicators as well as to explore the relationships be-
tween SDG indicators and local government expendi-
tures. While several estimation techniques were applied,
these results are best understood within the framework
of exploratory analysis rather than as a rigorous attempt
to establish causal inference.

6. What did we learn from this work? — Key
takeaways

The results described are subject to several caveats:

— The dataset used for constructing SDG indicators
is not very well suited for subnational analysis
when applied to the provincial or district level.

— Several SDG indicators for which data were col-
lected could not be utilized. For example, neona-
tal mortality rates could not be estimated at the
provincial level because many provinces recorded
no neonatal mortalities for the reference period.
Where SDG indicators were estimated at the
provincial level, their estimated standard errors
were too large to be considered reliable.

— Non-sampling errors such as coverage errors, non-
response and measurement error also add noise to
the provincial-level estimates.

— Estimates on local government expenditure were
frequently aggregated to smooth expenditures and
to mitigate the effect of any reporting errors. In
addition, aggregation increase the statistical power
by decreasing the number of covariates in the
model and reduces heterogeneity caused by dif-
ferences in reporting practices between different
provinces and municipalities. However, due to
aggregation, any casual interpretation of how a
certain type of government expenditure, such as
health expenditure, influences healthrelated SDG
indicators may lead to biased estimates and intro-
duce noise.
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Table 3
Summary statistics (mean values) for selected set of SDG indicators
2013

312 321 371 3722 372b 521 531a 531b 561 6.1.1 612 7.1.1 712
Province name
Abra 77.7 0. 51.6 0. 109.09 12.8 20 0. 81.8 100. 93.5 90.6 15.8
Agusan del norte 64.1 0. 55.0 0. 86.5 25 10.1 0. 87.7 100. 96.6 89.7 21.2
Agusan del sur 37.9 0. 59.6 0. 102. 15.9 27.8 2.81 93.4 84.9 96.5 73.3 1.28
Akla 714 0. 51.5 0. 69.8 22.5 12.4 6.21 92.9 89.0 94.0 83.7 7.16
Alba 764 0. 37.5 0. 23.7 18.1 5.23 0. 92.3 94.6 83.5 91.4 229
Antiqu 259 0. 44.4 0. 0. 0. 0. 0 92.3 96.5 94.3 75.3 5.63
Apayao 100. 0. 53.3 0. 0. 5.88 0. 0. 93.7 80 100. 95.7 28.5
Aurora 83.3 0. 40 0. 44.1 40 20 0. 94.7 96.6 95.2 72.1 40.1
Basila 16.3 0. 28.5 0. 26.8 10.2 30 0 75.4 76.3 16.2 20.8 1.62
Bataan 100. 0. 43.7 0. 47.5 8.14 10.1 0. 95.2 97.9 92.2 95.1 52.6
Batangas 78.3 0. 45.7 0. 51.1 7.71 16.5 2.13 95.6 98.7 99.3 97.6 51.8
Bengue 88.7 0. 60.5 0. 23.9 13.0 6.74 1.32 92.2 95.5 94.3 96.5 83.3
Bilira 100. 0. 40 0. 0. 25 100. 100. 64.9 94.7 1.75
Boho 964 0. 43.9 0. 67.1 29.3 15.9 0. 91.3 98.2 93.9 942 486
Bukidnon 55.8 0. 52.2 0. 111. 28.9 19.2 0. 94.7 94.5 96.8 61.1 5.15
Bulaca 954 0. 61.3 0. 80.3 15.2 16.4 4.84 91.1 99.7 96.7 96.9 64.8
Cagaya 60.5 0. 63.5 0. 89.9 13.3 20.2 4.49 97.2 98.2 96.7 88.8 20.1
Camarines nort 62.2 0. 40.8 0. 36.3 22.0 7.64 0. 94.6 92.4 86.9 94.9 14.9
Camarines su 60.3 0. 15.4 0. 75.6 18.8 17.6 0. 93.6 96.7 86.1 85.7 14.8
Capi 774 0. 52.2 0. 61.9 23.4 5.56 0. 93.8 95.8 93.8 91.6 3.82
Catanduane 87.5 0. 25 0. 163.27 11.1 16.6 0. 100. 100. 93.4 83.2 20.3
Cavite 91.1 0. 49.5 0. 77.0 11.9 14.2 0. 91.4 98.9 98.0 97.8 74.2
Davao del nort 744 0. 55.3 0. 51.6 20.8 25.0 6.25 93.2 98.4 96.8 84.9 19.1
Davao del su 72.9 0. 56.2 11.9 63.6 17.0 21.9 5. 90.4 91.3 90.0 80.2 34.1
Davao oriental 50 0. 42 474 25.9 23.8 23.0 7.69 95.5 83.6 87.5 65.5 6.31
Dinagat island 91.6 0. 55.5 0. 0. 444 100. 0. 100. 85.8 100. 92.9 5.88
Eastern sama 93.3 0. 45.4 0. 0. 12.1 9.09 0. 94.5 94.1 94.7 94.4 28.3
Guimaras 50 0. 60 0. 150.94 0. 100. 74.7 85.7 75.8 5.49
Ifugao 72 0. 63.3 0. 26.7 6.25 0. 0. 97.2 94.6 98.5 82.3 19.6
Tlocos norte 96.8 0. 32.3 0. 48.8 15.9 14.2 0. 95.6 94.5 94.2 97.0 39.5
Tlocos sur 91.0 0. 50.1 0. 72.7 21.6 21.6 0. 97.2 99.3 95.5 97.0 37.2
Tloilo 69.3 0. 37.3 0. 49.6 6.57 5.88 0. 94.5 92.7 95.4 90.3 11.9
Isabel 71.0 0. 74.7 0. 66.9 29.4 15.4 0. 95.6 92.2 92.6 85.5 31.2
Kaling 80.7 0. 51.8 0. 95.6 11.1 0. 0. 96.8 97.3 73.7 88.8 6.06
La union 93.0 0. 70.2 0. 50 3.92 333 0. 96.4 93.9 97.3 95.3 16.5
Laguna 89.6 0. 47.3 0. 49.7 12 14.4 0. 97.1 99 99.2 94.7 55.7
Lanao del nort 564 0. 46.8 0. 59.0 19.8 16.6 0. 87.4 98.9 85.5 68.8 10.5
Lanao del su 27.3 0. 15.4 0. 75.1 4.29 19.5 4.35 95.6 50.9 35.0 89.9 11.3
Leyt 76.3 0. 52.0 0. 37.0 18.0 10.5 0. 94.2 98.7 85.3 88.6 23.0
Maguindana 30.3 0. 453 0. 63.4 20.7 31.9 11.2 90.3 68.8 62.9 374 4.
Marinduque 61.1 0. 27.2 0. 11429  20.6 42.8 14.2 89.2 97.9 85.3 79.5 8.
Masbat 49.6 0. 35.7 0. 97 16.0 14.3 7.07 89.9 81.6 70.8 62.8 3.52
Misamis occidental  66.6 0. 44.8 0. 35.6 16.6 0. 0. 94.7 88.2 98.0 82.0 11.7
Misamis oriental 81.8 0. 62.4 0. 41.5 31.0 11.2 1. 93.2 99.3 96.7 94.1 25.8
Mountain provinc 874 0. 62.1 0. 131.99  2.96 10.0 0. 81.9 100. 83.5 98.3 51.5
Negros occidenta 704 0. 44.9 12.8 59.2 222 20.9 322 91.8 87.4 71.8 76.2 8.76
Negros orienta 66.0 0. 49.0 0. 101.54 15.7 19.9 4.99 85.4 83.5 72.8 63.6  4.88
Northern samar 38.7 0. 45.2 0. 109.09 11.1 333 8.33 87.9 97.7 82.9 88.2 3.98
Nueva ecij 79.9 0. 68.4 16.3 53.1 15.2 13.3 0. 98.2 99.6 99.0 95.4 28.2
Nueva vizcay 70.5 0. 56.1 0. 53.8 27.0 7.83 0. 85.3 80.8 89.0 76.9 409
Occidental mindoro ~ 22.8 0. 41.5 0. 162.77  9.46 41.0 8.13 94.4 88.8 73.9 65.8 3.08
Oriental mindoro 570 0. 60.6 0. 33.1 29.7 7.68 0. 92.6 97.9 89.3 90.8 11.3
Palawa 31.6 0. 64 0. 58.2 9.26 27.7 104 97.3 68.5 78.5 73.0 6.79
Pampanga 100. 0. 61.7 0. 60.1 4.62 8.35 2.16 86.9 99.8 95.2 99.0 78.4
Pangasinan 87.8 0. 49.6 0. 92.5 17.6 7.74 0. 98.1 99.0 98.2 89.7 21
Quezon 78.6 0. 56.8 0. 44.2 5. 8.51 0. 85.8 96.3 87.8 91.5 37.5
Quirin 40 0. 82.7 64.1 33.9 15.3 333 0. 97.1 41.3 90.0 76.2 1.29
Riza 82.2 0. 47.2 0. 56.9 11.8 4.01 0. 92.2 100. 100. 94.1 68.4
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Table 3, continued
2013

312 321 371 3722 372b 521 53.1a 531b 561 611 612 711 712
Romblo 677 0. 52 0. 333 272 20 0. 90.3 823 785 748 342
Sarangan 555 0. 555 0. 235 26.8 11.1 11.1 933 984  98.1 90.8 335
Siquijor 57.1 0. 222 0. 0. 10 0. 0. 80 773  90.6 86.6 0.
Sorsogon 77.1 0. 340 O 36.4 10.5 18.1 0. 964 950 79.1 850 6.13
South cotabato 663 0. 622 0. 68.1 226 224 3.45 90.8 976 957 835 12.5
Southern leyte 96 0. 50 0. 89.7 181 0. 0. 91.6 100. 993  90.7 13.2
Sultan kudarat 470 0. 626 0. 56.7 946 375 6.27 882 80.7 75.0  60.1 1.42
Sulu 526 0. 213 0. 45.0 1. 25.7 3.21 924 764 260 413 282
Surigao del nort 80.0 0. 620 0. 554 24.1 20.7 0. 920 959 918 939 19.3
Surigao del su 769 0. 484 0. 10539  19.1 222 3.69 848 895 899 799 1756
Tarlac 722 0. 453 0. 69.7 10.7 332 3. 947 988 938  88.1 26.8
Tawi-taw 0. 0. 9.77 0. 25.7 269 416 0. 97.7 825 15.7 484 0.
Zambales 923 0. 592 0. 60.0 19.7 220 11.0 100. 97.1 983 948 528
Zamboanga del nort  57.0 0. 54.1 0. 43.7 22.6 15.3 2.56 894 854 858 756 537
Zamboanga del su 520 0. 522 0. 32.6 17.9 18.3 1.03 875 935 836 712 12.1
Zamboanga sibuga 436 0. 559 0. 82.7 194 952 0. 96.2 857 952 844 7.

2017

312 321 371 372a 3720 521 531a 531b 561 611 612 711 712
Province name
Abra 943 0. 633 249 15.1 1.2 287 4.96 913 951 98.7 941 23.1
Agusan del norte 899 0. 620 0. 424 375 225 3.58 975 975 96.8  92.1 30.6
Agusan del sur 62.0 0. 755 0. 70.3 472 415 3.96 89.0 926 947 766 9.86
Akla 81.6 0. 530 0. 13.1 6.99 11 2.18 862 97.1 942  99.1 21.0
Alba 90.8 0. 39.0 0. 40.3 13.8 17.3 0. 948 927 897 884 28.1
Antiqu 795 0. 543 0. 50.5 21.5 13.5 0. 920 942 900 928 7.03
Apayao 84.7 0. 82,6 0. 65.2 222 486 0. 849 921 889 823 16.8
Aurora 622 0. 526 0. 67.0 109 249 2.51 976 99.8 998 942 334
Basila 295 0. 41.6 0. 73.4 828 258 4.06 99.1 80.6 570 803 3.
Bataan 96.6 0. 540 0. 70.9 21.6 124 3.09 99.1 100. 940 947 765
Batangas 874 0. 550 0. 479 180 O. 0. 97.5 989 985 982 592
Bengue 97.3 0. 60.0 10.3 18.2 406  3.58 1. 92 96.1 96.1 983 938
Bilira 97.6 0. 527 0. 40.5 36.0 14.7 3.99 963 994 925 98.1 19.7
Boho 95.1 0. 51.8 0. 68.2 284 697 2. 883 983 960 94 17.5
Bukidnon 743 0. 655 0. 104.69 14.1 30.3 3.46 975 974 942 79.6 19.5
Bulaca 952 0. 512 0. 46.5 6.41 5.87 0. 97.4 100. 976 973 813
Cagaya 83.7 0. 73.8 0. 17.6 273 307 2.99 946 993 993 950 233
Camarines nort 76.7 0. 516 0. 31.0 344 369 3.93 940 967 96.6 948 253
Camarines su 809 0. 358 0. 24 295 992 0. 95.0 993 950 91.6 308
Capi 792 0. 740 0. 57.6 18.9 18.7 3.07 932 950 998 903 14.0
Catanduane 914 0. 47.1 0. 53.5 23.8 17.8 0. 91.6 888 978 962 243
Cavite 933 0. 424 0. 34.6 4. 13.5 0. 95.2 100. 982 994 909
Davao del nort 9.4 0. 638 0. 459 169 237 453 820 989 994 941 453
Davao del su 824 0. 57.1 0. 80.0 22.1 21.7 5.84 81.7 978 919 90.7 353
Davao oriental 752 0. 70.8 0. 92.1 136 226 4. 97.6 962 959 899 15.3
Dinagat island 772 0. 657 0. 43.1 482 337 0. 929  90.1 92.1 935  20.8
Eastern sama 856 0. 476 0. 58.6 20.4 17.3 1.37 97.1 99.1 96.0 974 238
Guimaras 955 0. 635 0. 20.3 4.99 18.1 3.35 929 965 958 922 6.
Ifugao 803 0. 69.5 0. 46.3 251 17.2 0. 535  90.1 87.0 982 284
Ilocos norte 99.0 0. 609 0. 44.6 9.86 10.1 0. 96.8  98.7 100. 98.6  60.0
Tlocos sur 100. 0. 63.7 0. 30.7 7.67 10.1 1.45 99.5 100.  99.1 99.2 521
Iloilo 93.7 0. 555 0. 30.2 18.1 11.9 0. 955 978 96.0 935 12.5
Isabel 9.4 0. 762 0. 55.7 173 248 0. 96.5  90.1 959 983 390
Kaling 875 0. 642 0. 332 4.79 16.7 3.09 96.4  98.5 855 934 456
La union 982 0. 544 0. 110. 354 15.4 1.61 91.0 958 99.1 947 495
Laguna 88.0 0. 49.1 0. 26.0 9.88 15.5 3.29 97.9 100. 994 955 80.7
Lanao del nort 63.7 0. 50.8 0. 97.6 6.76 315 6.05 97.5 885 715 839 225
Lanao del su 390 0. 386 0. 83.4 0. 20.4 3.99 948 766 396 956 749
Leyt 97.8 0. 603 0. 56.1 229 250 6.64 899 967 933 927 316
Maguindana 346 0. 418 0. 52.0 11.4 17.3 1.53 74.3 804 619 813 408
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Table 3, continued

2017

312 321 371 372a 372b 521 531a 531b 56.1 611 612 711 712
Marinduque 827 0. 408 0. 26.2 139 781 0. 974 987 929 90.6 29.6
Masbat 76.8 0. 582 0. 38.2 182 390 0. 938 748 694 710 6.26
Misamis occidental ~ 74.3 0. 63 0. 64.9 169  23.1 6.86 968 97.6 946 87.1 15.4
Misamis oriental 913 0. 652 0. 73.4 10.7  21.1 2.03 60.1 997 939 912 302
Mountain provinc 93.0 0. 839 0. 26.9 6.74 277 15.6 97.0 743 797 100. 575
Negros occidenta 75.0 0. 489 0. 433 195 250 2.73 90.8 925 746 939 206
Negros orienta 71.0 0. 628 0. 37.2 12.2 16.3 0. 954  97.1 90.5 809 228
Northern samar 709 0. 407 0. 332 21.1 283 12.9 96.7 964 854 886 214
Nueva ecij 922 0. 725 0. 57.3 794 335 2.45 91.7 100. 100. 955 61.6
Nueva vizcay 857 0. 58.6 0. 99.2 309  30.2 6.09 88.1 843 931 971 444
Occidental mindoro  61.2 0. 580 0. 82.5 21.0 240 743 97.8 938 846 795 10.2
Oriental mindoro 84.6 0. 59.8 0. 24.1 7.73 16.1 3.96 985 994 982 952 313
Palawa 558 0. 706 0. 61.1 174 152 5. 96.6 906 8.5 822 214
Pampanga 955 0. 502 0. 59.9 398 235 9.47 93.7 100.  99.6  99.1 95.2
Pangasinan 972 0. 588 0. 40.8 146 131 0. 99.6  100. 989 97.1 419
Quezon 740 0. 51.8 0. 18.1 9.74 264 0. 983  85.1 86.7 916 39.0
Quirin 88.1 0. 709 0. 65.1 120 20.0 0. 95.1 995 999 948 422
Riza 91.7 0. 49.6 0. 53.1 19.2 15.5 0. 96.4  100. 100. 958  86.0
Romblo 941 0. 489 0. 39.6 240 236 0. 959 928 97.1 917 16.2
Sarangan 64.7 0. 709 0. 84.3 18.6 438 12.6 97.1 86.7 942 787 12.4
Siquijor 985 0. 532 0. 32.8 204 3.02 0. 743 998 935 923 11.5
Sorsogon 951 0. 492 0. 55.2 26,6 746 221 928 99.0 91.6 958 21.1
South cotabato 89.4 0. 643 0. 479 17.7 19.0 0. 859 955 926 950 189
Southern leyte 925 0. 572 0. 39.4 39.3 12.8 0. 963 979 977 972 17.4
Sultan kudarat 62.1 0. 679 156 133.07 844 393 8.76 975 874 842 837 8.09
Sulu 189 0. 464 0. 19.1 0. 9.45 275 99.7 672 309 722 052
Surigao del nort 86.6 0. 564 0. 66.8 386 114 0. 91.7 100. 98.0 96.6 275
Surigao del su 86.8 0. 577 0. 88.6 332 314 6.45 977  97.1 82.8 908 18.4
Tarlac 87.0 0. 540 0. 91.7 16.5 269 6.22 97.7 100. 98.6 97 48.9
Tawi-taw 395 0. 490 0. 30.9 0.95 14.8 2.42 994 954  27.1 81.2 12.2
Zambales 915 0. 56.5 0. 50.2 6.67 215 3.53 714 962 953 937 65.1
Zamboanga del nort  68.0 0. 582 0. 89.7 31.1 34.9 7.61 82.4 84.2 86.7 75.9 8.35
Zamboanga del su 784 0. 51.0 0. 345 239 13.9 0. 769 950 879 854 213
Zamboanga sibuga 87.6 0. 66.6 0. 79.5 26.5 34.0 3.76 92.1 91.0 93.1 84.7 10.0

— One of the key limitations was the small sample
size. For most estimations, only 74 observations
were included, thus limiting the statistical power
to detect actual relationships but also more likely
to identify spurious relationships.

Based on the above-mentioned caveats, several rec-
ommendations are provided, aimed at national and in-
ternational bodies responsible for supporting SDG lo-
calization, national and international entities that carry
out large-scale household surveys, and subsequent re-
searchers who might also explore the relationship be-
tween local government expenditures and SDG indica-
tors.

6.1. Key recommendations

6.1.1. Better data collection — SDG indicators
Although the NDHS provides very detailed data on

certain issues relevant to local and national govern-

ments, it is less suitable for indepth analysis of SDG lo-

calization primarily due to the sampling method which
does not allow for detailed geographical analysis. While
NDHS 2017 is a better resource for provincial-level
analysis than NDHS 2013 with its larger sample size
and was explicitly stratified at the provincial level (and
below in some cases), this is rather an exception than
arule. In cases where SDG indicators are constructed
from existing surveys that are not explicitly stratified at
the desired geographical level, one approach would be
to utilize small area estimation techniques to improve
provincial-level estimates.

In addition, some Association of Southeast Asian
Nations (ASEAN) countries rely on community-based
monitoring systems (CBMS) to track information such
as socio-economic indicators at the local level and es-
tablished agencies that coordinate data collection and
harmonization. CBMS allows for data collection on
household, individual and geospatial data through a
questionnaire. Recently, the government of the Philip-
pines adopted An Act Establishing a Community-Based
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Monitoring System and Appropriating Funds There-
fore [20]. CBMS is to be used for planning, program
implementation and impact monitoring at the local level
(cities and municipalities). It involves the generation of
data at the local level which serves as basis in targeting
households in the planning, budgeting and implementa-
tion of government programs geared towards poverty
alleviation and economic development.

Disaggregated data facilitate local planning and pro-
gramme implementation for meeting SDGs [17]. These
data can be used to construct SDG indicators at the
local level and to generate an SDG profile of each re-
gion/province/district. More importantly, these systems
can generate panel data that can track progress over
time.

Therefore, significant effort needs to be made to col-
lect more accurate data on local levels through primary
data collection and/or cooperation with private sectors
and civil society. This requires, for example, leveraging
data from telecom companies, satellite imagery, and
social media.

6.1.2. Better data collection — Local government
expenditure
With respect to local government expenditure, ide-
ally disaggregated expenditure data by SDG indica-
tor is needed. However, this would be a major under-
taken even at the national level. The secondbest solution
would be to establish a better governance system and
institutional framework where local governments are
encouraged to be transparent about their budgets by cre-
ating an open data portal where local government data
can be downloaded. In addition, where federal govern-
ment allocates a small portion of their spending to lo-
cal governments, this open data platform could include
federal spending on different categories disaggregated
by geographical units. To establish such a system, a
uniform system of reporting public revenues and expen-
ditures that is in line with system of national accounts
would be required.

7. Conclusions and call for action

This report highlights the importance of SDG lo-
calization and an integrated approach to development
where all stakeholders have an important input, but are
also accountable in achieving the goals envisaged by
the 2030 Agenda for Sustainable Development. To ac-
celerate the implementation of SDGs a more holistic
approach is required. This entails vertical and horizonal

coordination among different stakeholders as well as
vertical and inter-sectoral integration. To this end, a
strong policy coherence accompanied with mechanism
that support the alignment of national and local goals
must be in place. At the national level, this requires
commitment and continuous support in terms of legal
and regulatory frameworks, policy documents aligned
to the SDGs and financial resources available to sup-
port inclusive development within country. At the lo-
cal level, stakeholders are required to effectively en-
gage with the 2030 Agenda by increasing awareness of
the SDGs which can facilitate the alignment of local
developmental needs with the global ones.

Effective SDG localization requires clear institutional
mandates, functional and fiscal decentralization, and
the capacity to implement SDG strategies and plans.
To inform development efforts, data ecosystems need
to be developed which contain highly disaggregated
data on government expenditure as well as SDG indi-
cators for planning, implementation, and monitoring
purposes. Creation of open platforms that show differ-
ent categories of government expenditure aligned with
SDGs would enable policy makers to adequately moni-
tor the achievement of SDGs at local level and identify
activities that accelerate progress. Accompanied with
micro data such as surveys or collection of new data a
database of SDG indicators at the local level can be de-
veloped. Thus, impact evaluation can be used to inform
policymakers whether to continue, reorient or scale up
the government expenditure.

In addition, human and technical capacity needs to
improve to enable the collection of highly disaggregated
data, their analysis and evaluation. In this respect, digi-
tal readiness of public institutions must be prioritized
because it would enable not only greater stakeholder
participation and engagement, fiscal transparency and
accountability, but would also improve the local govern-
ment’s ability to improve data collection for enhanced
design, delivery and monitoring of government services
and programmes.
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