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Executive summary

Moldova is faced with significant structur-
al deficiencies, encompassing weak gov-
ernance, limited institutional capability, and
an unfavourable business environment. The
country has faced a series of obstacles in re-
cent times, including a constitutional crisis in
2019 that ushered in a change in the Govern-
ment, and a substantial economic downturn
in 2020 triggered by the COVID-19 pandem-
ic. High emigration rates, particularly among
youth, are still a prevailing concern. Despite
the current administration's dedication to an
ambitious reform agenda fuelled by Moldo-
va's European aspirations, advancements
have been hampered by the Russian Feder-
ation invasion of Ukraine, which has led to an
influx of refugees, intensifying the burden on
public services and infrastructure. Additional-
ly, the macroeconomic landscape deteriorat-
ed significantly in 2022, marked by inflation
surpassing 30 percent, widening public defi-
cits, and stagnation in GDP growth. These
pressures have exacerbated pre-existing vul-
nerabilities, including a sizable yet ineffective
state-owned enterprise (SOE) sector, ineffec-
tive governance, and pronounced energy in-
security arising from Moldova's historical re-
liance on a sole energy source and supplier.

Faced with uncertainty in energy prices and
commodity prices in general, the SDG Push
framework in Moldova supports the efforts of
the Ministries of Labour and Social Protection
(MLSP), and of Economy and Digitalization
to analyse the effectiveness of options put
on the table to reduce the uncertainty by the
Government and the potential for long-term
mainstreaming to solve complex development
challenges. Specifically, it focuses on analys-
ing the impact of the current, short-term com-
pensation on Moldovan households and how
it can be institutionalized towards longer-term
energy efficiency and Sustainable Develop-
ment Goals (SDG) achievement.

In order to address these challenges and
achieve the SDGs, an evidence-based ap-
proach is crucial to identify key areas of in-
tervention that can drive SDG progress in the
country. The SDG Push framework is a com-
prehensive and country-specific tool to plan
and implement SDG breakthroughs in various
development contexts for both pro-cyclical
and anti-cyclical response— elevating fiscal, fi-
nancial, digital/data and governance enablers
of sustainable development. It is envisaged
as an all-terrain tool that catalyses break-
throughs from real-world opportunities and
constraints.

As part of the SDG Push process in Moldova,
MLSP and the Ministry of Economy and Digi-
talization have made efforts to reduce ener-
gy poverty and vulnerability in the country.

Moldova implemented a scaled-down version
of the SDG Push that focuses on leveraging
responses putin place in a time of uncertainty
as an anchor for accelerating development in
the country. One of the drivers is leveraging
digitalization. Digital transformation has been
prioritized with important specific use cases,
ranging from addressing energy vulnerability
and the use of digital technology to tackle the
energy crisis, to education, digital literacy and
affordability of digital technologies.

With UNDP's support, the Government de-
ployed a rapid digital solution to connect cit-
izens with the Government via a dedicated
platform for applying to the Energy Vulner-
ability Reduction Fund (EVRF). This Fund is
expected to positively mitigate energy vul-
nerability, support energy-poor households
through short-term compensations (https://
compensatii.gov.md/en) and longer-term en-
ergy efficiency, and through awareness-rais-
ing interventions. Given that the Fund is pro-
viding compensation to about 70 percent of
households in Moldova, its sustainability is
critical, and modelling and analytical foun-
dations are required to show impact and en-
sure the environmental sustainability of the
interventions.
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During the SDG Push process, the emphasis
was placed on evaluating the effectiveness
of the digital system used for the household
registration and the potential leveraging of
the success of the EVRF in terms of reduc-
ing poverty and increasing the welfare of
households (including income and energy
poverty).

To this aim, the analysis was conducted in
three parts:

« Evaluation of the impact of EVRF
on energy and income poverty of
households using Household Budget
Survey (HBS) data;

« Use of the Computable General
Equilibrium (CGE) model to assess the
effects of the crisis on macroeconomic
indicators, and explore the effects
of a targeted price subsidy and an
alternative subsidy scheme consisting of
a targeted cash transfer;

- Evaluation of the EVIS digital platform's
functionality during household
registration to receive compensation for
energy bills.

Analysis of survey data found that energy
subsidies provided under the current mech-
anism outlined in the EVRF have strong pos-
itive effects on reducing energy poverty but
with some differentiated effects by energy
sources. The proportion of highly vulnera-
ble energy-poor households reduces by 71
percentage points for natural gas, users and
10 percentage points for electricity user due
to the provided compensations. The current
mechanism benefited the high vulnerability
households more than other energy vulnera-
bility categories.

The overall effect of the decrease in income
poverty is significant, which has been ob-
served across all four vulnerability categories
— very high; high, medium and low vulnerabil-
ity. For the very high energy vulnerability cat-
egory, the proportion of income-poor house-
holds decreased by 43 percent. It is important
to highlight that the effect rises gradually with
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the vulnerability category, which indicates that
the energy compensations are well targeted
and benefit more households in the high and
very high energy vulnerability categories, a
desired effect of the policy intervention.

Findings from CGE modelling indicate that el-
evated energy costs, particularly with natural
gas, adversely influence GDP, consumption
and unemployment. Furthermore, while the
policy of price subsidies has aided the na-
tion in mitigating the adverse repercussions
of price fluctuations, the approach of target-
ed cash transfers performs more effective-
ly, enabling households to allocate supple-
mentary income according to their individual
preferences.

The three key lessons from the SDG Push
framework are as follows:

1. While the EVRF significantly reduced
vulnerability at a time of uncertainty,
current support mechanisms cannot
fully offset the negative effects of
energy price shocks. This necessitates
determining the ideal subsidy rate (cash/
income transfer) that assists households
in sustaining their consumption at pre-
shock levels while also encouraging a
shift away from natural gas.

2. As a part of Moldova’s 2030 Digital
Transformation Strategy, the
development and deployment of
the EVIS platform is a first step to
providing equal access to quality
public services in health, education,
sanitation and e-government. While the
system has provided equal access to all
households, the categorization algorithm
used to assess the vulnerability of
households and the simplification of the
registration process may ensure better
identification, targeting and enrollment
of households in need, including those
in lower vulnerability categories.



The key challenges that were identified
relate to technological and institutional
arrangements. These challenges
affected data access and quality,
highlighting the need for effective data
governance measures to ensure timely
information for energy vulnerability
reduction efforts. Future improvements
in EVRF administration lie in developing
a data governance framework that
defines the roles and responsibilities

of various stakeholders involved in the
EVRF and outlines the processes and
key policies for managing the data. In
addition, data quality needs to be a

key priority; thus, investing in tools and
technologies is necessary to ensure
data accuracy, completeness and
consistency.



Introduction

The Sustainable Development Goal (SDG)
Push framework is a set of comprehensive and
country-specific tools developed by the Unit-
ed Nations Development Programme (UNDP)
to accelerate progress towards achieving
the Sustainable Development Goals (SDGs).
The framework aims to reimagine and reca-
librate how development interventions are
planned and implemented to create meaning-
ful progress in sustainable development. The
framework is designed to adapt to the unique
challenges faced by and the opportunities
available to each country. It considers indi-
vidual countries' specific contexts, priorities
and development trajectories. It allows for ad-
dressing various constraints and issues that
countries face to achieve the SDGs.

The framework combines the power of data,
state-of-the-art modelling and finance to en-
hance the effectiveness of development
interventions. By leveraging data and evi-
dence-based approaches, fostering inno-
vation and mobilizing financial resources,
the SDG Push framework seeks to make in-
terventions more impactful. The SDG Push
framework recognizes the importance of a
participatory approach, i.e. collaboration and
partnerships, in achieving the SDGs. It aims to
bring together various stakeholders, includ-
ing governments, civil society organizations,
private sector entities and international agen-
cies, to work collectively towards common
goals.

The ultimate goal of the SDG Push framework
is to expedite the progress toward achieving
the SDGs by providing countries with a com-
prehensive toolkit and support. It aims to ac-
celerate positive outcomes and make a tan-
gible difference in sustainable development.

This report synthesizes the main findings of
the scaled down SDG Push framework in the
Republic of Moldova. It provides information
and an analysis of the country's sociO-eco-
nomic and political context followed by an
overview of development priorities. The sec-
ond part summarizs the outcomes of the eco-
nomic analysis of the energy compensation
scheme and provides recommendations on
how the Energy Vulnerability Reduction Fund
(EVRF) can be improved.



Scoping Overview: Socio-economic
challenges and political implications

Moldova is a lower-middle-income country
with a current gross domestic product (GDP)
of US$11.9 billion and a per capita GDP of
US$4,512, which in terms of purchasing pow-
er parity (PPP) represents around 30 percent
of the European Union (EU) average in 2020,
up from 25 percent in 2013. Despite a sol-
id economic performance over the past two
decades, Moldova remains among Europe's
poorest countries. Although a growth model
reliant on remittance-induced consumption
generated high growth and reduced pover-
ty, it had become less sustainable before the
COVID-19 pandemic.

The decline in remittances, combined with
a shrinking and ageing population, has re-
sulted in low productivity growth, and a sig-
nificant portion of the lower-income popu-
lation has become dependent on pensions
and social assistance. Moldova lags behind
in achieving income convergence compared
to its geographical peers, and the pandemic
has erased some recent gains. Public spend-
ing is inefficient and poorly targeted, and a
persistent under-execution of public invest-
ment widens the already large infrastructure
gaps. Private investment and productivity are
constrained by an unfavourable business en-
vironment, lack of competition, weak investor
protection, and underperforming state-owned
enterprises (SOEs) and energy reforms.

In recent years, Moldova has faced multiple
difficulties on the social, economic, political
and security front. The country is character-
ized by significant urban-rural disparities in
living standards and a high degree of inequal-
ity of opportunity, entrenched mainly across
the spatial dimension (World Bank, 2021a).

The COVID-19 pandemic, the energy crisis,
and most recently, the Russian Federation’s
war @against Wkraine, which, in addition to
regional insecurity, generated an unprece-
dented humanitarian crisis, with over half a

million Ukrainian refugees who have crossed
Moldova since 24 February 2022 whom over
100,000 remain.

Some Ukrainian citizens opted to seek shelter
in Moldova. Although more than three-quar-
ters of these refugees have moved on to the
European Union (EU), the remaining influx of
refugees is increasing pressure and addition-
al fiscal costs and squeezing the resources
that were aimed at long-term development
priorities. In addition, high emigration deters
human capital accumulation and innovation.

After Ukraine, Moldova is perhaps the most
affected state by the war in Ukraine. Moldo-
va has to navigate simultaneously with an
unprecedented influx of refugees, massive
trade disruptions, economic slowdown, and a
dramatic increase in energy prices. Addition-
ally, Moldova is critically reliant on natural gas
imported from the Russian Federation to pow-
er its energy needs. Import disruptions are ex-
pected to increase price pressures, eroding
the competitiveness of firms and household
incomes, especially for the poor.

Since August 2021, when the new, reform-ori-
ented government took office, all political
powers in Moldova (i.e. the President, the
Government and Parliament) are aligned,
supporting a common ambitious reform agen-
da, with a focus on key policy areas such as
justice sector reforms, good governance and
the fight against corruption. Among the key
internal challenges that the current govern-
ment inherited are systemic corruption and
weakened institutions responsible for the rule
of law, which hamper investment and produc-
tivity growth, and continue to undermine the
business climate.



Hence, despite multiple crises, the Govern-
ment is advancing the reform of its justice sys-
tem, enhancing internal resilience and admin-
istrative capacity. and taking significant steps
to tackle corruption. In contrast, ongoing reg-
ulatory reforms aim to reduce red tape.

The role of international development part-
ners in mitigating crises and increasing inter-
nal resilience is critical. Over the last years,
Moldova also received important macro-fi-
nancial assistance from the International Mon-
etary Fund (IMF) (US$ 564 million) and the EU
(EUR 150 million). It has also direct budget
support and technical assistance from other
development partners, through pledges made
during the Moldova Support Platform initiated
by Romania, Germany and France in Berlin.
As a result, the massive deficit of around EUR
1 billion planned for 2022 will be financed ex-
clusively from external financial support (Lu-
pusor et al., 2022).

The way forward - the
“Europeanization” of reform

Corruption and governance challenges are
significant issues in Moldova. Corruption has
deeply penetrated various sectors of Moldo-
van society, from government institutions to
public services. This pervasive nature of cor-
ruption has led to a loss of trust in public offi-
cials and institutions, and hindered the effec-
tive functioning of the State. The prevalence
of corruption undermines economic develop-
ment by discouraging foreign investment, de-
terring local businesses, and creating an en-
vironment of uncertainty. In addition, citizens
are often required to pay bribes for services
that should have been accessible to all. This
not only erodes public trust, but also limits
equal opportunities for citizens.

Despite these shortcomings, in June 2022,
the EU granted EU candidate country status
to the Republic of Moldova, which was a re-
sult of a positive assessment conducted by
the European Commission of political and
economic criteria.

EU candidate country status marks the be-
ginning of new economic, political and social
transition characterized by comprehensive
EU monitoring that will not only reduce the
room for corruption, but will incentivize deci-
sion makers to implement more comprehen-
sive institutional reforms. Currently, with the
view to start EU accession negotiations next
year, Moldova is engaged in fulfilling the nine
policy reform commitments in such areas as
justice reform, the fight against corruption,
quality public services including by stepping
up implementation of public administration
reform, public financial management, macro-
financial stability, and protection of human
rights.

Two out of the 13 actions of the Action Plan
aimed at meeting the conditions of the Euro-
pean Commission on pre-accession require-
ments involve highly complex reforms that
will require substantial time and resources to
produce tangible effects in the near future.
These measures mainly relate to the reform
of the local public administration (Luposur
et al.,, 2022) where digitalization plays an
important role.

Despite positive news on EU candidate sta-
tus and the incentive that it has created with
respect to institutional reforms, the increased
socio-economic vulnerability of Moldova’s
population also poses increased political
risks. Since September 2021, the country has
entered an energy crisis that has had major
socio-economic and political implications
for governance. The inflation rate reached
around 34 percent year-on-year in Septem-
ber 2022, largely due to the increase in the
price of public services as a result of at least
a nine-fold increase in the price of natural gas
purchased from the Russian Federation and
an almost seven-fold increase in the natural
gas tariff paid by final consumers.



The SDG Push entry point is the analysis of
the effectiveness of the digital system and
efficient social protection, energy vulnera-
bility fund in terms of changing poverty and
welfare of households as good examples
that can be built from EU candidature. The
SDG Push entry point is supporting the Gov-
ernment of Moldova to:

« Understand the impact of the current
short-term compensation to households
in Moldova and investigate how the
compensation can be institutionalized in
the country as a longer-term sustainable
interventions;

+ Inform the Government on the impact
of the Fund on longer-term energy
efficiency;

« Provide tools for the Government to
analyse those households who may be
left behind through the Fund, especially
given the use of digital tools for
registering and assigning households to
vulnerability levels.

The national priorities and progress anal-
ysis, including Moldova 2030 document,
explicitly reference digital transformation's
role and cross-cutting potential for the coun-
try's sustainable development (Annex A1).
The digital transformation of governance and
Government, society and the economy are
key directions and strategic national priorities.

Attaining candidate country status facilitates
the expansion of financial support diversifica-
tion and an increase in non-repayable funds
from the broader pool of financial aid pro-
vided by the EU. This extends beyond con-
ventional methods such as macro-financial
assistance and other forms of aid. Additional
financing sources could help the country tack-
le the ongoing energy crisis by expanding the
social protection system and developing digi-
tal platforms that could help build responsive,
inclusive and participatory decision-making
processes.

Digital data collection and analysis provide
insights for evidence-based policymaking.
Data-driven approaches help governments
identify areas of concern, allocate resources
effectively, and monitor progress in address-
ing key issues related to governance and
justice. Digitalization promotes the inclusiv-
ity of institutions by making information and
services accessible to diverse populations,
including marginalized communities, persons
with disabilities, and those in remote areas.

Given the Government’s focus on digitaliza-
tion as a cross-cutting enabler through almost
all of the priorities or areas that can promote
transformational change, it was critical as part
of the solution to the country's current energy
crises. The SDG Push focused on analysing
the viability of the intervention of energy com-
pensation powered by digitalization.

The analysis and findings from analysis pre-
sented in the next sections shed light on the
success as well as key challenges of imple-
menting digital tools when developing a ro-
bust and inclusive social protection scheme.



The National Development Strategy and the
Government Action Plan

The National Development Strategy (NDS) is
based on the principle of the human life cy-
cle, human rights and quality of life, built, to
a great extent, around the targets and goals
of the 2030 Agenda, adapted to the new
multi-crises context.

Thus, Moldova’s development vision by 2030
is centred on the quality of life. Moldova as-
pires to achieve tangible and sustainable im-
provements in all dimensions of the quality of
life, in accordance with the SDGs and the Eu-
ropean aspirations established in the Associa-
tion Agreement with the European Union and
the new EU candidate status of the Republic
of Moldova.

n

The 10 General Objectives of the new Moldo-
va 2030 NDS aiming at contributing to SDGs,
are as follows:

1. Increasing income from sustainable
sources and reducing inequalities (SDGs
1,2,78)

2. Improving living conditions (SDGs 6, 7, 9,
1,13)

3. Guaranteeing relevant and quality
education for all (SDG 4)

4. Raising the level of culture and personal
development (SDGs 4,8)

5. Improving the health of the population
through the active contribution of a
modern and efficient health system that
responds to the needs of each individual
(SDG 3)

6. A robust and inclusive social protection
system (SDG 1)

7. Ensuring efficient, inclusive and
transparent governance (SDG 16)

8. Building a fair, incorruptible and
independent justice system (SDGs 5, 16).

9. Promoting a peaceful and secure
society (SDG 16)

10. Ensuring a healthy and safe environment
(SDGs 13, 14, 15)



The NDS Moldova 2030 serves as the prima-
ry comprehensive strategic policy document,
aligning national and sectoral policies with the
budgetary framework. This document encom-
passes a network of interlinked priorities and
objectives that, when executed by diverse
stakeholders, should culminate in the realiza-
tion of the SDGs. Simultaneously, it duly con-
siders Moldova's obligations of the EU-Mol-
dova Association Agreement, particularly the
aspects that hold the potential to impact the
attainment of these objectives.

The principal policy planning document that
outlines government priorities and resource
allocation is the Government Action Plan
(GAP). The most recent Action Plan, cover-
ing the 2021-2022 period, amalgamates
initiatives concerning the endorsement of
legal enactments and other types of actions
geared toward fulfilling sustainable develop-
ment goals stated in the Government Activity
Programme (GAP), as well as the internation-
al commitments of the Republic of Moldova.
These commitments encompass the Associa-
tion Agreement between the Republic of Mol-
dova and the EU, as well as the 2030 Agenda
for Sustainable Development.

Policy measures of GAP 2021-2022 are
geared towards contributing to achieving
most of the SDGs in the short to medium
term. Around 31 percent of these measures
focus on advancing SDG 16 (Peace, Justice,
and Strong Institutions), around 6—11 percent
on SDG 9 (Industry, Innovation, and Infrastruc-
ture), 6 percent on SDGs 3, 4, 7, 8, 11 and 12;
and 3 percent of the policy measures on the
remaining SDGs.

Digitalization at the forefront

The Government of Moldova, through its Pro-
gramme of Actions, made a bold decision to
accelerate digital transformation of the nation
by making use of the existing opportunities
and exploring a ‘whole-of-society’ approach,
thus ensuring that transformation is inclusive
and sustainable.

The digital transformation is seen as a
cross-cutting enabler through almost all of the
priorities or areas that can promote transfor-
mational change developed for the United
Nations Sustainable Development Cooper-
ation Framework (UNSDCF). In particular,
these priorities or areas are:

« Equal access to quality public services
in health, education, sanitation,
e-government (top priority)

« Other priorities for which digital
transformation is a key enabler

The specific focus areas are:

« Promoting the full digitization of public
services (SDG targets 11,1.2, 2.2, 71, 7.2,
8.3).

« Ensuring access to administrative data
sources for all authorities through
mandatory interconnection between
them and excluding mandatory
presentation of official documents
on physical support by citizens and
entrepreneurs (SDG targets 11, 1.2, 2.2,
71,72 and 8.3).

+ Increasing the accessibility of public
administrative services and government
data open, including through alternative,
socially inclusive access points at the
local level (SDG target 7.2).

« Promoting the principles of
transparency, open data and information
traceability official, the responsiveness
of public authorities/institutions to the
requests of citizens and the environment
of business (SDG target 7.2).

12
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Fully digitizating administrative
processes in public administration at the
central level and local, excluding paper
from the document circuit, and issuing
physical documents only at the explicit
request of the applicant (SDG targets 1.1,
1.2,2.2,71,7.2 and 8.3).

Revising the regulatory framework

of customs procedures, postal and
courier services and online payments
to facilitate electronic commerce (SDG/
argets 11, 1.2, 2.2, 71, 7.2 and 8.3).

Ensuring access to broadband internet
at affordable prices for all categories

of population, in each locality and the
legislation of the right to the Internet for
every citizen (SDG targets 2.2 and 7.2).

Unifying the system of administrative
registers, ensuring interoperability

and the compatibilities of information
systems and the access of statistical and
fiscal authorities to administrative data
(SDG targets 11,1.2, 2.2, 71, 7.2 and 8.3).

Transcending other strategic policy
objectives through a digital focus,
including culture and related policies
(SDG 1.2., 41-4.4); support to the
development of SMEs objectives
(digitalization of the customs services)
(SDG 1.2, 71. and 8.3); policies in
education, research and youth
development (focus on digital literacy
and inclusion) (SDG targets 11-1.3,

3.2, 3.3, 71 and 3.1 regarding digital
competencies of the didactic personnel);
public order and security (digitalization
of services for citizens) (SDG targets 9.2
and 9.3).

Energy security has been a long-term chal-
lenge for Moldova, and the war in Ukraine
made it a critical short-term problem. Digi-
talization with compensation by the govern-
ment to reduce the vulnerability of house-
holds helped lay a foundation for support to
households. In addition, the Government in-
vested in parallel in finding alternative energy
sources and improving energy efficiency. The
SDG Push analysed the feasibility of the de-
mand-side intervention as a long term policy
support to households powered by an effec-
tive digital system.



Development of digital platform and data

integration

To tackle the impact of the energy crisis and
with the technical support from UNDP Moldo-
va, the Government of Moldova introduced
the Law on the Energy Vulnerability Reduc-
tion Fund (EVRF) in July 2022, which entered
into force in September 2022. The Law aims
to prevent and combat the population’s ener-
gy vulnerability and to increase energy acces-
sibility among vulnerable consumers.

UNDP Moldova provided a conceptual vision
for setting up and operating an information
system designed for the implementation of
the EVRF, including aspects related to the
EVRF’s objectives, principles, main charac-
teristics, functionality and conceptual archi-
tecture, and functional and non-functional
requirements of the information system. The
information system is the first step towards
digitalization of public services, as outlined in
the previous section.

The information system has streamlined the
compensation application process for house-
holds, making it more inclusive and transpar-
ent. Moreover, by integrating with various
governmental databases, the system efficient-
ly categorizes households based on a pre-
defined vulnerability category and seamlessly
transfers data to energy companies' systems
for adjusting monthly energy bills.

While the system is functional, future en-
hancements should address challenges such
as limited resources to handle substantial re-
quests. Additionally, the information systems
of energy companies lack automated error
detection, a proper assignment of unique
registration numbers and standardized re-
porting. Within government internal systems,

provisions for gender-disaggregated data are
essential to identify gender-specific trends in
energy consumption, expenses and access to
energy services. Lastly, the data of fiscal au-
thorities require vigilant monitoring of house-
hold income to prevent instances of unregis-
tered income for certain households.

Development of the Energy
Vulnerability Information
System and databases used

Initial discussions envisioned the develop-
ment of a National Social Assistance Electron-
ic Platform (NSAEP) under the Ministry of La-
bour and Social Protection (MLSP), to which
the EVRF would be connected. However, due
to the time limitation (i.e. the heating season
was to start in few months), it was decided to
develop first the Energy Vulnerability Informa-
tion System (EVIS)and later to focus on devel-
oping the NSAEP.

The law provides for five categories of ener-
gy vulnerability for households: consumers
with extremely high, high, average, low, or
without energy vulnerability. In addition, Law
241/2002 states the criteria for the catego-
ry of energy vulnerability of the household
consumer:

« Income level of the family or of the
single person;

+ The ratio between expenses for energy
resources and income of the family or of
the single person;

« Type of heating system;
» Family composition;

« Other criteria established by the
Government.
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The criteria were defined by the Government
Decision 704/2022.

To implement the EVRF effectively, the Gov-
ernment, with support of UNDP, deployed a
rapid digital solution to connect citizens to the
Government via a dedicated platform “Ajutor
la contor”. The EVIS system relies on various
governmental datasets and services provid-
ed by MConnect, a technological solution to
ensure interoperability and data exchange
between various information systems in the
Government.

Additionally, it was decided to develop the
system in two major stages: first, developing
the interface before the end of September
2022, allowing the end users to register by
the end of October 2022, and second, devel-
oping other needed modules allowing to cal-
culate the vulnerability level of each house-
hold and transferring the information to all
energy suppliers to ensure bill compensation.

The selective datasets and services used
during the EVRF registration process were as
follows:

« The Public Services Agency, the central
authority of the state registration of civil
status documents, which creates and
maintains the real estate cadaster, and
which is particularly useful for the EVRF
registration process;

« The State Population Register, a unique
integrated system of citizens' automated
records;

« The National Social Insurance House,
a central administrative authority,
administers and manages the public
social insurance system,;

« The State Fiscal Service, which is
a public authority empowered to
administer taxes, fees and other
payments; and

« Monthly consumption data from the
private or public energy distributors.
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As part of the registration process for the EVIS
platform, citizens are informed and agree to
the use of their personal data. The Terms and
Conditions of the platform clearly state that
the MLSP is committed to ensuring transpar-
ency in the collection and use of personal
information and its retention. The privacy of
personal data is ensured and not shared with
third parties, including for marketing purpos-
es or for generating revenue from the use of
personal data, without the holder's consent or
at the request of law enforcement authorities
in accordance with the regulatory framework.
Additionally, MLSP guarantees the respect
of the rights of the holders of personal data
provided for by Law no. 133/2011 on the pro-
tection of personal data, taking all measures
to protect such data against unauthorized ac-
cess, use and disclosure. Therefore, citizens
who register for the EVIS platform are fully in-
formed and agree to the use of their personal
data in accordance with the platform's Terms
and Conditions.

A network of librarians and social workers sup-
ported households who struggled with online
registration. Also, a dedicated Call Centre and
Communication Unit within the MLSP further
supported the registration process.


https://mconnect.gov.md

Key implementation
challenges and potential
solutions

During the development phase, there were
data and services-related issues, mainly
those related to technological and institu-
tional set-ups. These challenges affected
data access and quality, highlighting the need
for effective data governance measures to
ensure correct and prompt information for en-
ergy vulnerability reduction efforts.

Inaccessible data services or
delayed responses

Cadastral data

« The data requested included cadastral
numbers and property area, among
other details. However, the data
service provider faced delays due to
an outdated system and inadequate
resources to handle large requests.
Consequently, the data service could not
be effectively utilized. To address these
challenges, a decision was made to
retrieve data in comma -separated value
(CSV) format. Nonetheless, this solution
required more development effort and
manual intervention, and the process
needs to be performed periodically to
prevent data from becoming obsolete.

+ Determining whether a household
falls under condition 2 (as per Law
No. 704/2022, p.2512) required
standardizing property shares owned
by the household. This task proved
time-consuming due to the varying
formats in which shares were presented
in the cadaster data, such as fractions,

percentagesand variations of decimal
notation. Standardizing these shares
demanded approximately six hours of
manual work to rectify erroneous data.
Moreover, some real estate properties
lacked value information, while others
had been assessed decades ago,
further complicating the procedure.

« Despite these challenges, the dedicated
efforts of EVIS administrators enabled
the review and manual correction
of several dozen cases involving
discrepancies in cadastral data.

Energy consumption data provided by
private energy distributors

The requested information pertains to the en-
ergy consumption data of customers. How-
ever, challenges arose due to data quality
issues stemming from non-standardized data,
errors in assigning unique registration num-
bers (Place of Consumption Number, pr NLC)
to consumers, and instances of duplicated
entries in the database, where a single cus-
tomer was registered multiple times, or two
customers indicated the same NLC in their
submissions.

Similar to the above scenario, the solution in-
volves acquiring the data in XLS format and
conducting data cleaning procedures. How-
ever, this approach also entails a heightened
degree of manual effort and should be con-
ducted on a monthly basis to obtain accurate
customer energy consumption data.

To address these challenges, it is advisable
to establish a standardized process for NLC
numbers. This process can encompass the
formulation of guidelines and rules for NLC
number assignment, combined with the inte-
gration of data quality checks to ensure pre-
cision. Additionally, enhancing data collection
and storage procedures involves incorporat-
ing data quality checks during the data gath-
ering process, deploying data validation tech-
niques, and storing data in a standardized
format to facilitate analysis and manipulation.

16



By enhancing the processes of data collec-
tion and storage, the likelihood of errors and
inconsistencies within the data can be dimin-
ished, leading to an overall improvement in
data quality.

Fiscal data

The datasets encompass details related to cit-
izens' income. However, a predicament aris-
es from the service that supplies fiscal data,
since it consistently exhibits delayed respons-
es. This typically requires submitting subse-
quent requests, often the second or third, to
successfully procure the desired information.
This situation introduces an inefficiency with-
in the system's overall functioning, generating
surplus requests that impose an undue load
on the server.

These factors collectively contribute to a sce-
nario where the fiscal data service struggles
to promptly address initial requests, prompt-
ing clients to make multiple attempts. Con-
sequently, a vicious cycle is engendered
wherein the server becomes inundated with
redundant requests, exacerbating the delay
in response time, and adversely impacting the
system's comprehensive performance.

To mitigate this predicament, itis of paramount
importance to conduct a comprehensive ex-
amination of the service architecture. This
entails identifying bottlenecks or constraints
and subsequently implementing appropriate
optimizations or enhancements to ensure that
the server's responsiveness is both efficient
and timely.
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Incomplete or missing data

Gender disaggregated data

Due to interoperability challenges, data per-
taining to gender could not be retrieved for
approximately 0.1 percent of respondents.
Within the population data service, the lack
of gender data can be attributed to various
factors, including human errors, system or
equipment malfunctions, sample loss, and/or
deficiencies in the technical aspects of data
recording.

To address this issue, it is imperative to es-
tablish robust protocols for data exchange,
ensure uniform data formats and adherence
to standards, and implement error-checking
mechanisms. These measures collectively
aim to minimize the adverse effects of these
factors on the accuracy and comprehensive-
ness of gender data within an interoperable
framework.

The availability of gender-disaggregated data
is pivotal in identifying gender-specific trends
in energy consumption, expenditure, and ac-
cessibility to energy services. Subsequently,
this information can be used to design target-
ed interventions aimed at enhancing energy
access and alleviating energy poverty among
both women and men. Furthermore, gender
data aids in identifying the distinct require-
ments and vulnerabilities of women and girls
in the context of energy poverty and suscepti-
bility. For instance, it can highlight the impact
of energy poverty on women's health, safety
and education.

Heating data from tenants’ association of
condominium

The challenge linked with the heating data
sourced from the condominium dataset lies in
its aggregated nature at the association level.
Consequently, itbecomes complex to attribute
heating usage and consumption to.individual
households, given that they lack distinctiNLCs
on a per-household basis. Instead, a singular
NLC is assigned for the entire.condominium.



This presents a hurdle for the EVRF's objec-
tive of tailoring compensations based on en-
ergy consumption and vulnerability, specific
to each household.

Since the NLC is unique to each association
rather than each household, the association
receives a collective heating bill encompass-
ing all households within it. Subsequently, the
association's accountant must generate sep-
arate invoices for each apartment or house-
hold, derived from energy metre readings of
individual apartments.

To tackle this challenge, it is imperative to
devise a means of disaggregating the data
down to the household level directly within
the EVIS. This enhancement would facilitate
more accurate targeting of compensations
based on individual energy consumption and
vulnerability levels. This endeavour involves
collaborating with condominium associations
to acquire more detailed data or exploring
alternative data sources, such as individual
household energy bills, to augment the exist-
ing dataset.

For the 2022-2023 heating season, these
data were procured through email exchanges
and the sharing of Excel files between EVIS
administrators and administrative bodies of
associations. This process proved immense-
ly labour-intensive, with up to 500 emails ex-
changed per month. A more direct integration
of association data into EVIS would streamline
operations, alleviate the manual workload,
and minimize the likelihood of human errors.

Income data

Despite EVIS incorporating data from the Fis-
cal Inspectorate to validate, supplement and
rectify income information provided by appli-
cants, instances still arise where the energy
vulnerability category is computed using a
reported monthly household income of zero.
This stems from the fact that the Fiscal Inspec-
torate lacks income data for these specific
households, resulting in MConnect's inability
to furnish this information to EVIS.

As of March 2023, there were 28,384 house-
holds denoted with "total monthly income =
0" This circumstance highlights cases where
fraud may be occurring, yet EVIS lacks the ca-
pability to rectify them. It is implausible for a
family to subsist without any income. Because
the computed income for these households
was zero, they were categorized as having
"very high" energy vulnerability.

Given that undisclosed employment is a sig-
nificant challenge in the Moldovan labour
market, various ambitious initiatives have
been launched nationwide in the past year to
address this issue. These include the "Trecem
pe alb" campaign, the overhaul of the Labour
Inspectorate, and a comprehensive campaign
to recruit labour inspectors. While these en-
deavours aim to enhance the comprehensive-
ness of the national income database, there
is also room to implement internal measures
within EVIS to prevent unjust categorization
of energy vulnerability for such cases.
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Evaluating the impact of the energy

compensation scheme

Overview of energy market

Moldova’s economy remains highly energy-
and carbon-intensive, with a large potential to
increase energy efficiency, a broader deploy-
ment of renewable energy, and reduction of
air pollution and greenhouse gas (GHG) emis-
sions (Kirchner et al., 2021). Around 90 per-
cent of its national energy needs are covered
by energy imports associated with substantial
costs and volatility. According to the national
statistics, in 2021, the annual energy imports
amounted for around US$1.1 billion, or 8 per-
cent of country’s GDP.

Limited progress has been achieved on the
supply side in the diversification of the sup-
plies of both gas and electricity through an in-
terconnection of the existing gas distribution
system with Romania. Similarly, greater efforts
are needed in deploying renewable energy,
including introducing relevant incentives and
support mechanisms.

On the demand side, Moldova has had limited
experience with targeted systems of energy
price subsidies. Historically, some households
in Moldova were eligible for sporadic support
distributed by the local authorities. For ex-
ample, some municipalities have a history of
providing subsidies (around US$30-60 per
month) to vulnerable groups. Households’
support schemes are generally non-targeted
and based on tax reductions and exemptions.
For example, the value-added tax (VAT) im-
posed on gas and electricity is set at 8 percent
instead of the standard level of 20 percent.
Before establishing the EVRF, energy con-
sumption subsidies increased from US$141
million in 2011 to $182 million per year in 2014,
i.e. around 2.3 percent of GDP.
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In recent years, Moldova has been making ef-
forts to diversify its energy mix and increase
the share of renewable energy. It has signifi-
cant potential for renewable sources such as
hydropower, solar, wind and biomass. Several
renewable energy projects have been imple-
mented, including wind farms and solar pow-
er plants.

Additionally, Moldova has recognized the
importance of improving energy efficiency
to reduce energy consumption and depen-
dency on imports. Various initiatives and pro-
grams have been implemented to promote
energy-efficient technologies and practices in
buildings, industry, and transportation.

The country aims to enhance its energy secu-
rity by reducing its reliance on imported en-
ergy resources, diversifying energy sources,
and improving energy efficiency. The country
has been exploring opportunities to increase
domestic energy production and improve in-
terconnections with neighbouring countries
by actively participating in regional energy
cooperation initiatives, including the Energy
Community and various projects aimed at en-
hancing energy connectivity in the region. It
seeks to strengthen energy cooperation with
neighbouring countries and diversify its ener-
gy supply routes.



The rationale for energy
subsidies in Moldova

Moldova is recovering from the pandemic-in-
duced economic downturn in 2020. In ad-
dition, the Russian invasion of Ukraine has
now led to the worst energy crisis ever ex-
perienced in the country. In 2022, Gazprom
from the Russian Federation reduced its gas
delivery to Moldova by over 30 percent and
Ukraine stopped exporting electricity to Mol-
dova, which led to an even greater energy
deficit. The situation has placed energy vul-
nerability and energy poverty at the forefront
of any policy debate in Moldova.

The immediate effect of the energy crisis in
Moldova has been a rapid increase in the rate
of inflation, driven by a quadrupling of electric-
ity prices on the back of the gas supply shock.
The increase in energy prices started in the
winter of 2021-2022 and peaked in Novem-
ber 2022. Due to the pre-existing socio-eco-
nomic challenges, such as food poverty in
both rural and urban areas, a high proportion
of the population live in poverty, and a health
crisis exacerbated by the COVID-19 surge in
prices, the level of energy poverty has risen
to over 60 percent in Moldova (Gray Molina
et al, 2022).

Research conducted by the UNDP Global Pol-
icy Network (UNDP, 2022) highlighted that
inflation figures showed an increase in over-
all utility prices of 105 percent in September
2022 compared to September 2021. As a re-
sult, Moldovan households were reported to
have started supplementing their additional
spending on energy from lower spending on
other subsistence goods such as food, after al-
ready cutting spending on virtually all non-es-
sential goods. The study suggests that under
the current levels of inflation, the number of
people living in poverty could increase by
around 640,000 people, with approximately

35 percent of the Moldovan population at risk
of falling below the poverty line; if the energy
crisis had not occurred, it was estimated that
only over 10 percent of the population would
have fallen below the poverty line.

A combination of supply and demand inter-
ventions are needed to curtail the effects of
the energy crisis and alleviate energy pover-
ty. A situation where subsistence spending
on one necessity (energy) must be carefully
weighed against spending on another (e.g.
food) is not a tenable and had to be addressed
with the utmost urgency.

As a demand-side measure and to tackle the
impact of the energy crisis, the Moldovan Min-
istry of Labour and Social Protection (MLSP)
with technical support from UNDP, introduced
a Law on the Energy Vulnerability Reduction
Fund, in July 2022 (Law 241/2022), which
came into force in September 2022. The Law
aims to prevent and combat the population’s
energy vulnerability, to increase the energy
accessibility among vulnerable consumers,
and to promote energy efficiency. The main
objective of the energy vulnerability fund
is to finance energy vulnerability reduction
measures and programmes including com-
pensations for the payment of energy bills
intended for vulnerable energy consumers,
subsidies for the efficiency of energy resourc-
es consumption, and other measures of social
assistance.

As part of the Law, the Government of Moldo-
va launched the EVIS in October 2022, an on-
line platform that allows registering and pro-
cessing of requests for on-bill compensation
of people’s expenses towards energy-related
consumption. The programme stipulates a
differentiated compensation scheme with five
categories of energy vulnerabilities for house-
holds: (i) consumers with very high; (ii) high;
(iii) medium; (iv) low energy; or (v) no energy
vulnerability. These categories are based on
income level, number of people within house-
holds, number of assets (real estate) owned,
and main type of heating source and energy
expenses, among others. Based on a ratio
between energy expenses and disposable
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https://www.legis.md/cautare/getResults?doc_id=132576&lang=ro

income of each family, households are as-
signed into one of the five categories.1 Once
assigned a vulnerability category, the house-
hold’s energy tariff is re-calculated with the
actual subsidies and the consequent changes
in tariffs by vulnerability category.

During the online registration process on the
dedicated platform, data are automatically
cross-referenced with other relevant official
government datasets to ensure concordance
of data and avoid mistakes and duplicated
entries. As of the end of March 2023, over
850,000 households, which represent more
than half of Moldova’s households, according

to national census data, registered to benefit
from the compensation scheme (Figure 1).

As part of this scheme, the compensation is
paid directly to the energy supplier, which
credits the energy account of consumers.
This helps households to retain some of their
disposable income that would otherwise be
spent on energy and allows them to dedicate
their expenditure towards purchasing food
and other basic items. By subsidizing the en-
ergy bills of vulnerable households, the Mol-
dovan Government is helping to keep these
households afloat and reduce what would
otherwise have been a massive increase in
the national poverty rate.

Figure 1. Share of beneficiaries with an approved vulnerability category (EVRF) (%)

Share
Very high: 78

Vulnerability category

Number of households in each
vulnerability category

Percentage (%) of households in each
vulnerability category

4 - Very High 592 835 777%
3 -High 97 715 12.8%
2 - Medium 54794 7.2%
1-Low 13202 17%
No vulnerability category 4298 0.6%

Total 762 844

100%
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Data and overview of
household’s energy
consumption

The evaluation of the impact of EVRF on curb-
ing energy and income poverty relied on sev-
eral datasets summarized in Figure 2 and de-
scribed in detail in Annex Al.

Figure 2. Datasets used in microsimulation

HOUSEHOLD BUDGET
SURVEY (HBS) DATA FOR

THE PERIOD 2019 - 2022
+ Q1 2023 WHEN AVAILABLE

DATA

This captures the before
and after compensation
household situation.

REGISTRATION

Provides details about the
household for which
compensation is requested.

EXPORTS FROM NATIONAL
GOVERNMENT DATABASES

Provides latest demographic
information on households
registered in the program
and the full population of
Moldova.

ENERGY CONSUMPTION AND TARIFF DATA

Provides data on the quantity of energy consumed, price per unit,
total energy expenditure, and subsidy data by energy type and

provider.

The main objective is to analyse the impact of
the EVRF on energy and income poverty by
focusing on these key research questions:

1. What is the impact of the energy
compensation on energy and income
poverty?

« What is the impact on households below
the poverty line?

« What has been the impact in terms
of lifting those below the poverty line
above the poverty line?

2. What is the impact of the energy
compensation on energy consumption?

The data presented in this section are based
on the data gathered from the registrations to
the EVIS for the period from November 2022
to February 2023. Registering and providing
key data allowed households to qualify for en-
ergy compensations, based on their category
of energy vulnerability.
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The total sample comprises more than
700,000 observations. The data cover basic
demographic characteristics of applicants
such as the household size, gender, age and
economic variables such as average house-
hold monthly income (declared and calculat-
ed, in the last six months), net expenditure,
sum of monthly social benefits received, esti-
mated expenditure on energy, and the vulner-
ability category based on the ratio of energy
expenditure to net income (as calculated in
the EVRF programme).

Figure 3 shows that household expenditures
on thermal energy and gas were dispropor-
tionately higher than on electricity and do
not significantly differ across vulnerability
category.

To compensate households, most of them re-
ceived subsidies, which varied according to
vulnerability category and the type of energy
being used to heat their home. The most vul-
nerable households that consumed thermal
energy and gas received between two and
three times more, respectively, than low vul-
nerability households to prevent a negative
impact on household budget and thus reduce
energy poverty.

On average, highly vulnerable households
that consumed natural gas received over MDL
1,000 more subsidies than medium and low
vulnerability households, which received MDL
853 and MDL 359, respectively. Similarly, very
high vulnerable households using thermal
energy saw their bills reduced by MDL 1,324,
while low vulnerable households received a
compensation of MDL 795 L on average (Fig-
ure 4).

In comparison to the winter of 2022, gas pric-
es have risen significantly by MDL 15.87,or 118
percent. For natural gas, the price range that
households are required to pay per m3 starts
at MDL 12 for the high vulnerability category,
to MDL 29.27 for the non-vulnerable category
without any compensatory contribution.

Figure 3. Energy expenditure by vulnerability category — registration data

@ Electricity @Natural gas B Thermal

MDL
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However, the government's gas subsidies
were able to cover 63 percent of this price
increase. This means that households were
only left to bear 37 percent of the additional
cost due to the higher gas prices. For house-
holds using thermal energy, the situation was
more challenging, as the price of thermal en-
ergy saw a substantial increase of 75 percent.
The price that households are required to pay
per m3 ranges from MDL1,450/GCal for high-
ly vulnerable households, to MDL3,082/GCal
for the least vulnerable who are not receiving
any subsidy. Nonetheless, the government's
subsidies managed to cover 84 percent of
this price hike. Electricity subsidies, although
covering a significant portion of the popula-
tion, were not as effective in dealing with the
rising electricity prices. They were only able
to cover 11 percent of the price increase for
electricity, leaving households to pay the re-
maining 89 percent of the increased costs.

The average household net income (calculat-
ed as the household income after deducting
the household’s minimum expenditure level —
MDL 3,430 for the main applicant and an ad-
ditional MDL 2,400 for each subsequent fami-
ly member registered) is MDL 5,725, which is
above Moldova’s average minimum wage of
MDL 4,000 per month.

Figure 4. Compensation by vulnerability category — registration data
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Microsimulation — effects of
EVRF on energy and income
poverty

Given the significance of the residential sec-
tor in terms of energy consumption, a com-
prehensive understanding of households’
energy consumption patterns and choices is
imperative. As a departure point, this section
provides essential information concerning the
sensitivity of household energy demand rela-
tive to price changes and the expenditure of
products contained in the basket of house-
hold goods, as well as interdependences be-
tween energy types at this level. The details
of the methodology used to assess the effec-
tiveness of EVRF is described in detail in An-
nex A2.

Table 1 shows the price elasticities for ener-
gy in the two expenditure categories across
different vulnerable groups. Each cell in the
table quantifies the change in demand of the
commodity specified in each column in re-
sponse to the change in energy prices. This
is estimated for each vulnerability category,
shown in each row.

Increasing energy prices will reduce energy
demand through two channels. In the face of
higher prices, economic theory predicts a re-
duction in demand for the product. The pur-
chasing power of vulnerable households will

Table 1. Uncompensated own and cross price elasticities

also be affected, yielding a further reduction
in demand for the product. These two effects
are summarized by the un- compensated
elasticities displayed in Table 1. Note that the
own price elasticity for the most vulnerable
category (most energy poor) has the small-
est absolute value. Higher energy prices and
low demand responses will expose vulnera-
ble households to higher energy expenditure.
This group already spends a higher propor-
tion of their income on energy expenditure
than do more affluent households. This im-
plies that, in the face of higher energy pric-
es, households in these groups will face the
largest burden given their inability to reduce
energy consumption and the fact that they al-
ready spend a disproportionate share of their
income on this commodity.

In general, households react weakly to price
changes for all energy items. Most own-price
elasticities are below —1, with the strongest re-
sponse observed for gas in the low vulnerabil-
ity category (-0.360). Based on the estimates,
some differences are expected in energy
poverty before and after the introduction of
EVFR in November 2022. The evaluation of
cross-price elasticities reveals that electricity
and gas are weak complements, even more
so for households in the higher vulnerability
category. The cross-price elasticities between
energy items and other categories clearly
shows the important role of energy prices
for other categories of expenditure. If energy

ELECTRICITY GAS OTHER
Low vulnerability Electricity -0.283*** -0.053*** -0.597**
Gas -0.071%** -0.360*** -0.635"**
Other -0.039** -0.028"* -0.934**
Medium vulnerability Electricity -0.165*** -0.077* -0.698**
Gas -0.095"* -0.246* -0.820***
Other -0.045* -0.038*** -0.911%**
High vulnerability Electricity -0.103** -0.081%* -0.737%*
Gas -0.100*** -0.144** -0.914**
Other -0.048* -0.042** -0.905**
Very high vulnerability Electricity -0.065*** -0.086*** -0.853**
Gas -0.099** -04153* -0.859**
Other -0.051** -0.042* -0.900**
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prices are declining because of energy sub-
sidies, households are expected to increase
the consumption of other goods.

Table 2 reports income elasticities. High in-
come responses towards gas use can be ob-
served, with slightly rising budget elasticities
all above 1 and rising over the vulnerability
categories. Gas is clearly a luxury good for
households of all incomes. Electricity also ex-
hibits budget elasticities close to 1 and seems
to be a necessity since the quantity demand-
ed declines with rising income. However, for
highly vulnerable households, electricity is a
luxury good.

Table 2. Income elasticities

ELECTRICITY GAS OTHER
Low 0.932*** 1.065"** 1.001***
vulnerability
Medium 0.941%* 1160*** 0.995"*
vulnerability
High 0.920** 1.158*** 0.996**
vulnerability
Very high 1.004** 110 0.994**
vulnerability
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Microsimulation results

Based on the estimated price elasticity matri-
ces reported above, the authors simulate how
much a household would have spent in No-
vember and December of 2022 if it had not
received the reduced bills; i.e. total expendi-
ture on electricity and gas is simulated using
market prices and evaluate whether EVRF
had any effects in reducing energy poverty.
Market prices are obtained from energy dis-
tributors directly. In case of multiple energy
distributors for gas and electricity, the aver-
age value was taken for specific month!

Since EVRF was in operation since November
2022, the simulation of energy compensation
on energy poverty was conducted using HBS
data limited to the months of November and
December 2022. The authors calculated two
metrics commonly used to estimate energy
poverty. As a first indicator, the share of en-
ergy expenses relative to its disposable in-
come (income minus taxes) was calculated.
A common threshold of 10 percent is applied
when categorizing household as being ener-
gy poor; however, the threshold should be set
relative to the actual distribution in a specific
country. The second indicator used is based
on minimum income standard. The most com-
mon indicator in this group is referred to as
low-income high-cost (LIHC). This measure is
helpful in distinguishing energy poverty from
generalized poverty because the household
is not considered poor before the deduction
of energy costs (poverty due to energy costs).
A household is considered energy poor if the
equivalized income is less than 60 percent of
the median household income, and its energy
expenditure constitutes more than 60 percent
of median energy expenditure.

Figure 5 shows the change in the energy in-
dicator (10 percent threshold) before and af-
ter the compensation. It emerges that energy
subsidies have strong effects on the energy
poverty rate. In the case of gas, the share of
very highly vulnerable households in energy

poverty increases by 71 percentage points, or
272 percent, and in the case of electricity by
12 percent if the households were not subsi-
dized. An electricity price increase results in
much lower energy poverty levels than gas
price increases. Looking at different catego-
ries of vulnerability, it can be observed that
the impact of EVRF is progressive in the case
of gas; i.e. the percentage change increase
in the number of low vulnerable households
facing energy poverty after a price increase is
several times higher than for very high vulner-
ability households, which suggests that EVRF
benefited the latter group more.

However, there is a significant difference
between the type of fuel being used: an in-
crease in electricity prices benefit low and
medium vulnerability households, while an in-
crease in gas prices has a disproportionately
higher detrimental impact on low vulnerability
households, and to a certain extent, medium
vulnerability households.

Figure 6 sheds more light on how compensa-
tion measures introduced in November 2022
affect poor households whose per capita ex-
penditures is below the national poverty line.
Yet for the low vulnerability group, there are no
households that are energy poor, and whose
per capita expenditure is below the nation-
al poverty line: the impact of compensation
starts to be noticeable for households who
are highly vulnerable to energy poverty. As
was the case before, subsidies for gas have a
higher impact on reducing energy poverty for
those below the national income poverty line.
For the highly vulnerable group, for instance,
the gas compensation completely eliminates
energy poverty and reduces it to 12 percent
for very high vulnerability households.

For electricity, the subsidies do not impact low
and medium vulnerable households. Howev-
er, number of energy poor among the most
vulnerable households drops by about 31 per-
cent on average.

1 The use of thermal energy is very limited across households in the HBS and therefore was excluded from the analysis.
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Figure 5. Proportion of households in energy poverty
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In addition, across all four vulnerability cat-
egories, the decrease in income poverty is
substantial (Figure 7). For the very high vul-
nerability category, the proportion of poor
households is decreased by 43 percent. More
importantly, the reduction in income poverty
rises progressively according to the vulner-
ability category, thus benefiting the house-
holds in the high and very high vulnerability
categories the most.

Electricity

Without compensation

Change in energy consumption

To further examine the impact on energy
subsidies, the authors use the data provided
from the EVRF applicant registration data for
the periods from November 2021 to February
2022, and from November 2022 to February
2023. The dataset described in more detail
in Annex A1 provides the opportunity to ex-
amine how energy compensation introduced
in November 2022 affects energy consump-
tion of households with different levels of
vulnerability.
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Figure 6. Proportion of households in energy poverty below the absolute national poverty line
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To this end, the authors relied on the pan-
el-data random-effects model in which the
dependent variable is one of the energy
sources used in households for heating (elec-
tricity, gas or thermal energy), and the main
explanatory variables are the amount of en-
ergy compensation and vulnerability catego-
ry of households. In addition, household size
and whether the applicant has a disability are
considered control variables.

The graphs in Figure 8 show the effects of
energy compensation on energy consump-
tion across different energy sources for each
vulnerability category. The effects of gas
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Without compensation

compensation declines according to the lev-
el of vulnerability, implying that the subsidies,
although they increase energy consumption
on gas for households in the low and medium
vulnerability categories, start to decline with
more severe levels of vulnerability.

The compensated amount for electricity
seems to decrease consumption for low vul-
nerability household but increase it for other
groups, especially for medium vulnerability
households.

Subsidies related to thermal energy have the
opposite effect than those related to gas and
electricity because they decrease consump-



Figure 7. Proportion of households in income poverty
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tion across all vulnerability groups, but less so
for the very high and high vulnerability house-
holds than for the medium vulnerability one.

Key insights: microsimulation

The findings from microsimulation suggest
that energy subsidies benefit those in the
very highly vulnerability category the most.
Given its success, it can be applied to other
type of energy sources, but this would require
a more detailed dataset that not only includes
household characteristics that are necessary
for better targeting, but also details on house-
holds that did not receive such a compensa-
tion to evaluate the true causal impact of the
scheme.

A caveat that concerns this analysis is that the
microsimulation was conducted only for the
months of November and December 2022,
without considering the entire winter period,
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Figure 8. Impact of compensation on energy consumption
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from November 2022 to March 2023, due to
data limitations at the time of conducting the
analysis. In addition, the EVRF applicant regis-
tration data had limited household character-
istics that could be useful to gauge the impact
of the compensation to a more disaggregated
level and types of households, dwellings, etc.
In general, there is also a lack of theoretical
consistency with the existing energy poverty
metrics. This requires research on the devel-
opment of microeconomic foundations that
allow transparency, homogeneity and replica-
bility of these metrics.
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Future research could address some of these
challenges and take a step further by exam-
ining how incorporating an energy efficiency
measure such as the inability to reduce en-
ergy consumption when facing higher energy
prices can be linked to low energy efficiency
levels.



Economy-wide Impacts
of the Energy Price
Compensation Policy

For the Government and policymakers to
understand how interventions in a particular
area impact the desired targets, it is neces-
sary to use a comprehensive and systemat-
ic framework to analyse the entire economy,
capturing the interconnections between var-
ious sectors, industries and agents. This al-
lows for a more holistic analysis of the econ-
omy's response to different policy measures
and helps make informed decisions and de-
sign policies that are more likely to achieve
desired economic outcomes.

The SDG Push employs a CGE model to un-
derstand the potential impacts of and inter-
ventions. This model is used to build a case
for policy intervention and assist policymak-
ers in understanding the extent to which some
sectors of the economy might be affected by
change. Its main advantage is its flexibility,
which allows to focus on the structure and
details of agent-specific behaviour, and cap-
ture the detailed economic relationships and
connections that would otherwise be missed

Table 3. Key baseline macroeconomic indicators

2019 2020 2021F | 2022F | 2023F

GDP, % real 3.6 -7 3.8 37 3.8
change
Consumption, | 2.6 -7 2.5 27 27

% real change

Gross fixed 12.9 =21 7.8 87 8.9
investments,
% real change

Exports, % real | 7.3 -15.5 6.6 71 75
change

Imports, % real | 6.7 -8.9 51 6.3 6.5
change

External debt, | 62 701 74.6 74 73.5
% GDP

Fiscal balance, | -1.4 -51 -4 -2.8 -2.5
% GDP

Public and 274 35.2 4.3 425 43.6
guaranteed

debt, % GDP

Source: World Bank (2021a).
Note: 2021, 2022 and 2023 are forecasts.

in other models. This complexity allows the
models to be applied to a wide range of 'what
if' questions (see Annex A3 for further details).

The baseline for the analysis is taken from the
International Monetary Fund (IMF) April 2021
economic outlook (IMF, 2021) for Moldova (Ta-
ble 3). The outlook was marked by multiple
uncertainties, including the evolution of the
COVID-19 pandemic and the local political en-
vironment. Given the limited economic activ-
ity in 2020 and GDP declining by 7 percent,
driven by lower private consumption and five-
year low employment levels, a slow recovery
is expected.

The slow rebound in 2021 gave rise to infla-
tion, reaching 3.8 percentin 2020 and sharply
increasing in 2021. The country’s fiscal stance
was challenging due to the efforts to mitigate
the impacts of the pandemic and weak labour
market conditions. As a result, public debt is
expected to increase. The expected budget
deficit in 2023 will reach around 6 percent
of Moldova’s GDP. Poverty, measured by the
US$5.50 PPP per day poverty line, is expect-
ed to increase.

Scenarios used

A series of scenarios were run — baseline
scenario, an external gas price shock, and
two alternative policy responses to the exter-
nal shock.

In the baseline scenario, labour supply in-
creases in line with population growth, and
total factor productivity (TFP) is adjusted to
mimic IMF GDP projections. The 2021 pro-
jections for 2022-2025 were used because
they do not include price shocks due to the
war in Ukraine.

TFP was maintained at the same level as in
the baseline for the external price shock sce-
nario. However, here, changes in the interna-
tional price of natural gas are introduced for
2022-2024. Data from the World Bank's com-
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modity price forecasts? were used to compute
the price changes. This dataset includes ob-
served and projected prices for two catego-
ries of goods: energy products and non-ener-
gy products. To calculate price changes, price
projections before the war in Ukraine and
during the war were compared (Table 4).

As shown in Table 4, the price of natural gas
on the European market more than doubled
in 2022 after the start of the war, which could
represent a significant negative shock for an
economy like Moldova's, which depends on
imported gas.

In the targeted price subsidy scenario, it is
assumed that the Government introduces a
subsidy on the consumption of natural gas
for households in response to rising prices. It
is also assumed that gas prices will return to
pre-war values by 2025. The model endoge-
nously determines household-specific subsi-
dy rates consistent with the total funds allocat-
ed to the compensation policy. However, the
model includes assumptions consistent with

Table 4. Key baseline macroeconomic indicators

2023 PROJECTIONS (UNIT - $/MMBTU)

COMMODITY | 2020 2021 2022F | 2023F | 2024F
Natural gas, 3.2 16.1 40.3 19.0 17.0

Europe

Natural gas, 2.0 3.9 6.4 27 37

Us.

Liquefied 8.3 10.8 18.4 18.0 16.0

natural gas,

Japan

2021 PROJECTIONS (UNIT - $/MMBTU)

COMMODITY 2020 2021 2022F | 2023F | 2024F
Natural gas, 3.2 14.6 12.6 9.2 8.9
Europe

Natural gas, 2.0 41 4.0 3.9 3.9
U.s.

Liquefied 8.3 1.9 1.4 10.0 9.8
natural gas,

Japan

Source: World Bank (2023). Commodity Markets.

the fact that the most vulnerable households
would receive the highest subsidy rate. The
total subsidy to households during the three
years (2022-2024) of the Funds’ contribution
amounts to MDL 1,750,5, or 0.72 percent of
the 2021 GDP. The Government's contributed
42 percent of the total Fund, while external
transfers covered 52 percent. It is assumed
that the Government's contribution is drawn
from its savings, i.e. the compensation policy
will likely reduce its capacity to invest in proj-
ects. Since the model assumes that public in-
vestment is exogenous, the Government will
likely take money from the private sector to
maintain the required level of investment.

There are multiple options to deliver subsi-
dies to vulnerable households. These options
typically differ in efficiency costs or incen-
tives that they generate for households. For
comparison, the authors explored an alterna-
tive intervention design in the form of a cash
transfer where the eligible households would
receive a respective amount in the form of a
cash transfer from the Government. In reality,
the amount would be determined by a spe-
cific law and maintain the distinction between
households that reflects their degree of en-
ergy vulnerability. For the modelling scenar-
io, the single household cash transfer is de-
termined endogenously, so that the overall
amount spent on this intervention remains
equal to the scenario with price subsidy. The
structure of financing the intervention remains
the same as in the case of price subsidy.

Wide economic impact

The authors analysed an increase in the
world price of natural gas starting in 2022,
which increased by 219.84 percent relative to
the baseline. For 2023 and 2024, the price
increase is projected to be 106.52 percent
and 91.01 percent, respectively. These price
increases were estimated by comparing the
world natural gas projections in 2021 and
2023.

2 World Bank. Commodity Markets. www.worldbank.org/en/research/commodity-markets#1

33


http://www.worldbank.org/en/research/commodity-markets#1
https://www.worldbank.org/en/research/commodity-markets#1

An increase in natural gas prices leads to a
decline in the country’s GDP, as shown in Fig-
ure 10. The higher world price of natural gas
increases the consumer price of natural gas
and draws much of the demand of the house-
holds away from other goods. Concurrently,
resources are drawn from other sectors to
gas distribution, mining and services due to
the temporary higher profitability. As a result,
both supply and demand for production from
the remaining sectors decline.

Income of all market agents, and with some
exemptions, all households, declines in all
scenarios year-on-year. In the targeted cash
transfer scenario, it can be observed that the
income transfer outweighs the income loss
caused by the external price shock for house-
hold U3. The year-on-year income growth of
all market agents and households is higher
than in the baseline. In absolute terms, in-
come remains below its baseline levels for
the duration of the intervention.

Households U3 and U2 are better-off than the
other households given that their income ex-
ceeds their baseline levels in 2023 and 2024,
respectively. The strongest income growth
relative to the baseline is recorded for u3 and
the weakest for u2. As a result of the shock,
all households reduce their consumption. In-
come dynamics are also affected by lower
economic activity and resulting changes in

tax revenues. Incomes and consumption con-
tinue rising after the natural gas world prices
return to their original levels.

Exports decline for all products, together with
a slow strengthening of the real exchange
rate. Correspondingly, imports, specifically of
agricultural commodities and services, contin-
ue increasing.

A decline in savings from all agents (firms,
households and the Government) during the
intervention can be observed. Only govern-
ment savings continue declining once the
world's natural gas prices return to equilibri-
um levels.

Most importantly, investments decline through
the entire simulation period due to the rising
prices of investment goods and declining de-
mand (Figure 11). The turning point is 2025,
when investments start increasing again.
As a result, the GDP declines relative to the
baseline scenario. The results also show an
increase in unemployment following the price
shocks.

Figure 10. Impact of natural gas price increase on GDP and consumption
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Figure 11. The impact of an increase of the world price of natural
gas on investments, and the unemployment rate, 2021-2025
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The two subsequent scenarios explore the
impacts of the two distinctive designs of a
fiscal intervention, i.e. a targeted price and
income support to the households reflecting
their energy vulnerability. More specifically,
the following two scenarios are:

« Scenario 1: An increase in the world
price of natural gas and a targeted price
subsidy for natural gas consumption
according the energy vulnerability of the
households.

« Scenario 2: An increase in the world
price of natural gas and a targeted
income transfer according to the energy
vulnerability of the households.

For both scenarios, the same funding struc-
ture of the intervention is maintained, i.e. 42
percent of domestic resources, and 58 per-
cent are covered by the official development
assistance (ODA). The overall value of the fis-
cal intervention also remains the same. Both
interventions aim to offset the negative im-
pacts of the shock of the increase in the world
price of natural gas. Nevertheless, the results
suggest that the impact of the intervention is
small. Energy consumption price subsidies
may also divert consumption away from or to-
ward other products, depending on their de-
gree of substitutability.
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The results show that subsidy policy has mit-
igated the negative effect of the increased
price of natural gas. If the goal is to increase
GDP, then future subsidies should explore the
targeted income transfer. It fares better than
the targeted price subsidies in terms of GDP
(Figure 12), consumption (Figure 13), invest-
ment (Figure 14) and unemployment (Figure
15). This is expected given that a cash transfer
would allow households to allocate additional
income according to their preferences. Con-
sequently, they might consume domestically
supplied products, which can have a higher
multiplier effect.



Figure 12. GDP impact of price subsidy and cash transfer scenarios
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Figure 13. Impact on consumption of an increase in the world price of natural gas
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Figure 14. Investment impact of price subsidy and cash transfer scenarios
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Figure 15. Unemployment impact of price subsidy and cash transfer scenarios
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Figure 16 shows the impacts on household
income. According to the estimated SAM,
households generate their income from di-
verse sources including labour, capital and
transfers from the Government and abroad.
The results suggest that both scenarios off-
set the impact of external price shock. The
cash transfer, however, is more effective by
offsetting a larger share of the income lost

due to the price shock. Several factors might
be driving these results, including changes in
demand by the preference mentioned earlier.
Although the price subsidy contributes to the
decline of natural gas prices, the price subsi-
dy also alters the relative prices. As a result,
households adjust their consumption and do
not fully benefit from the support.

Figure 16. Households’ income impact of price subsidy and cash transfer scenarios
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Table 5 presents the estimated multipliers for
both subsidy schemes. In line with previous
results, fiscal multipliers are relatively higher
in targeted cash transfers than in targeted
price subsidies. However, a degree of cau-
tion is required in using the estimated values
of fiscal multipliers as a measurement of the
impacts of fiscal policies; there is a circularity
problem with these estimates.

Table 5. Estimated values of multipliers

2022 2023 2024
Fiscal intervention (MDL 1,757.50 1,757.50 1,757.50
billion)
Fiscal multipliers (%)
Scenario 1: External price 0.041 0.012 0.029
shock and targeted price
subsidy
Scenario 2: External price 0a71 0192 0.213
shock and targeted income
transfer

Note: Funding structure for both scenarios: 42 percent covered using
domestic resources and 58 percent using overseas development
assistance.

The context for interpreting the results is cru-
cial for drawing policy conclusions. Although
the model offers a unique framework to study
the transmission of external price shocks
through the markets, the analysis carried out
here is not without its limits. Major values of
elasticities and assumptions regarding the
production and consumption nesting are the
key parameters that determine the strength of
the pass-through effect and the overall mac-
roeconomic impact. However, the authors
conducted a credible sensitivity analysis elas-
ticity parameter.

Key insights: CGE modelling

The increase in the import price of natural
gas has severely affected Moldova's econ-
omy due to its high dependency on energy
imports and lack of diversification among the
fuels and sources.
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The subsidy policy has helped to mitigate
negative effect of price shocks. The targeted
cash transfer is better than the targeted price
subsidies. Although the difference is not sig-
nificantly higher, the cash transfer reflects the
households' preferences, including using the
additional income for savings.

Neither price subsidies nor cash transfers of
this order of magnitude can fully offset the
negative impact of higher natural gas prices.
This calls for finding an optimal subsidy rate
(cash transfer income) to help households
maintain their pre-shock levels of consump-
tion while incentivizing substitution away from
natural gas as part of the long-term goal of
increasing energy efficiency.

This is a short- or medium-term analysis of en-
ergy price subsidies aiming to reduce energy
poverty incidence in Moldova. In the longer
term, energy price subsidies may constitute
an incentive for, or a deterrent from, innova-
tion, technological development and produc-
tivity growth. They may also affect individuals’
decisions in the allocation of factors and dis-
tribution of consumption over time. Through
their impacts on relative prices and invest-
ment decisions of the firms, energy price sub-
sidies may have significant adverse effects
on allocating resources across sectors and
economic agents, as the resulting price sig-
nals may not reflect the overall social costs of
energy use.

The Government’s limited fiscal space might
be another factor to consider. Its use for en-
ergy subsidies might reduce the ability of the
Government to meet other immediate fiscal
needs. The United Nations Secretary-Gen-
eral’s SDG Stimulus to Deliver Agenda 2030
lays out a blueprint to provide the means to
implement energy subsidies by providing li-
quidity to support recovery in the near term,
enhance debt relief for vulnerable countries,
and better leverage lending.



https://www.un.org/sustainabledevelopment/wp-content/uploads/2023/02/SDG-Stimulus-to-Deliver-Agenda-2030.pdf
https://www.un.org/sustainabledevelopment/wp-content/uploads/2023/02/SDG-Stimulus-to-Deliver-Agenda-2030.pdf

Key recommendations

Based on the insights gained through the SDG
Push process, the following interventions are
proposed for further digitalization of public
system services and for the future disburse-
ment of energy subsidies through the EVRF
platform:

1.

Enhanced Integration of ministry
systems: There is a need to further
consolidate the systems within the MLSP
into a unified collaborative platform.

This integration will facilitate seamless
connectivity with internal data from
other agencies. Such streamlining will
improve data availability and enhance
their quality.

Establishment of a national master
database: This centralized repository
would compile data from various
governmental databases, yielding
multiple benefits for both governments
and citizens. This unified database can
provide accurate, current, accessible
and comprehensive data, which can
guide energy policy decisions and foster
better inter-agency collaboration.

Incorporation of standardized data
from private energy suppliers:
Collaboration with suppliers on
standardized data from private energy,
gas and heat suppliers holds potential
for offering valuable insights into energy
consumption trends. This collaborative
approach can lead to cost reductions
and provide the basis for informed
interventions to mitigate energy
vulnerability.

Integration of data from local

public administrations: Integrating
data sourced from local public
administrations can furnish a clearer
understanding of energy consumption
patterns at the community level. This
localized insight can pinpoint areas
requiring the most urgent interventions.

Capacity building and staff training:
Given the substantial personnel
involvement in the EVRF registration
process, it is advisable to establish

a dedicated staff training centre or
utilize existing centres for enhancing
data management skills. This training
initiative will ensure improved data
quality and proficiency among staff
members.

In addition to specific recommendations re-
lated to the EVRF platform above, the MLSP
should:

« Formulate and communicate a
comprehensive data governance plan
for the Ministry, uniting efforts related
to data governance. It should also
establish an internal data governance
framework within the Ministry, outlining
the roles and responsibilities of the
various stakeholders engaged in the
EVRF. Additionally, delineate processes
and key policies for managing the
data. This framework should undergo
periodic evaluations and updates by the
Ministry of Labour and Social Protection
to ensure its continued relevance and
efficacy;

« Give paramount importance to data
quality by elevating data quality
concerning the EVRF (and related
systems) to a central priority. It should
allocate resources to acquire the
necessary tools and technologies,
crucial for guaranteeing the precision,
completeness, and uniformity of
data. This encompasses regular
data cleansing and standardization
processes, combined with continuous
monitoring and validation;
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« Ensure robust data security by initiating

the development and enforcement of

an internal data privacy and security
policy within the Ministry of Labour and
Social Protection. It should also establish
a dedicated working group to oversee
how data are stored and utilized within
the EVRF framework and align these
practices with the GDPR regulations,
adhering to EU standards;

Streamline the registration process by
simplifying it. This can be achieved by
minimizing the number of required steps
and information during the registration
procedure. Such simplification
enhances user convenience, facilitating
their registration and access to
compensation.
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Annexes

A1. Data used for
microsimulation

For the microsimulation analysis, Moldova
Household Budget Survey (HBS) data from
2019 to 2022 were used. The HBS, which is
nationally representative, was administered
by the National Bureau of Statistics of the Re-
public of Moldova. The total sample size of
the Survey across the four waves was 16,648
households (HHSs), distributed as follows:
2019 (n=4,408 HHs), 2020 (n=4,282) HHs,
2021 (n=4,079 HHs) and 2022 (n=3,879 HHSs).
This sample captures the before and during
compensation household situation.

The Moldova HBS collects a wide range of
variables to capture various aspects of the
population's living conditions, socio-econom-
ic status and well-being. Some of the key vari-
ables are:

1. Demographic variables: These include
information about household members
such as age, sex, marital status,
educational attainment and relationship
to the head of the household.

2. [Economic variables: These variables
focus on the economic activities and
financial situation of households.
They may include employment status,
occupation, industry of employment,
income sources and household
expenditure patterns.

3. Housing variables: These variables
provide insights into the housing
conditions of households, including
type of dwelling (e.g. house, apartment),
housing quality, ownership status, rental
costs, access to basic amenities (e.g.
water, electricity) and sanitation facilities.
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10.

Assets and wealth variables: These
variables capture information on
household assets such as land,
livestock, vehicles, savings and other
financial holdings. They help assess
the wealth and economic well-being of
households.

Education variables: These variables
cover educational indicators such as
literacy rates, school enrolment, highest
level of education completed, and
educational aspirations of household
members.

Health variables: These variables focus
on the health status and healthcare
utilization of household members.

They may include information on self-
reported health, disability status, access
to healthcare services, and health
insurance coverage.

Social assistance variables: These
variables capture the participation

of households in social assistance
programmes or safety net initiatives,
such as social pensions, child
allowances and targeted cash transfer
programmes.

Migration variables: Given the
significance of migration in Moldova,
surveys often collect information

on migration patterns, including
international and internal migration,
remittances and the impact of migration
on households.

Access to services variables: These
variables assess the accessibility of
households to essential services such
as education, healthcare, clean water,
sanitation and transportation.

Poverty and inequality variables: These
variables are used to estimate poverty
rates and measure income or wealth
distribution within the population. They
include variables related to incomey
consumption and wealth, and various
poverty indicators.



These variables provide valuable insights into
the social and economic conditions of house-
holds in Moldova, helping to inform policies
and interventions aimed at improving the
well-being of the population.

1. Energy consumption data by distributor
and energy type: This dataset contains
the respective quantities consumed
and expenditure on gas, electricity and
thermal energy. The data cover the
period from October 2021 to July 2022.

2. Energy consumption data by distributor
and energy type for the period
November 2022 to February 2023. The
variables covered include the following:

the total volume of the energy type
delivered to the household consumer;
the volume of the energy type
delivered within the limits of the
maximum compensated;

the total expenditure in each energy
type — electricity, gas and thermal by
each household;

the total energy expenditure by each
household;

the category of energy vulnerability as
assigned by energy companies;

the amount of compensation for
maximum volume compensated per
month (in MDL);

the name of the energy distributor .

3. The registration data of the Energy
Vulnerability Reduction Fund (EVRF)
shows that there were 758,546
applicants (see the application site
at https://compensatii.gov.md/en):
These data provide details about the
household for which compensation is
requested, as follows:

average net monthly income of the
household indicated by the applicant
in the application form (calculated
based on the last six monthly
incomes, in MDL);

the household income (in MDL) used
in the calculations to determine their

category of energy vulnerability. If

the income provided by government
databases (CNAS, Fiscal Inspectorate)
is higher than the income indicated

in the application, then the higher
income will be the one used in the
calculations;

the household income (in MDL)

after deducting MDL 3,430 from the
household’s minimum expenditure
level for the main applicant and
deducting MDL 2,400 for each
subsequent family member
registered);

the sum of social benefits that the
household receives per month, as
provided by The National House of
Social Insurance (in MDL);

global monthly income reported by
the household;

the household’s estimated monthly
expenditure on energy (in MDL),
obtained by multiplying last year’s
average monthly energy consumption
(monthly average for November 2021
to March 2022) (in GCal, m3, kWh) by
current non-compensated rates (MDL/
GCal, MDL/m3, MDL/kWh);

the category of the energy
vulnerability attributed to the applicant
for November, December, January and
February, (O — non-vulnerable; 1 — low
vulnerability; 2 — medium vulnerability;
3 — high vulnerability; 4 — very high
vulnerability;

number of household members;
dummy for at least one person in the
household with a confirmed disability;
district name;

number of land plots registered per
household;

number of cars owned by the
household;

gender ratios in the household;

age brackets in the data.

Distributor and applicant identification,
which contains the applicant’s and

distributor ID variables that were used to
merge the datasets (1to 3), i.e. with the
energy and applicant registration data.



A2. The QUAIDS and panel
data model

Our methodology to estimate the household
demand for energy is based on the Almost
Ideal Demand System (AIDS) model, which
gives an arbitrary first-order approximation to
any demand system derived from utility-max-
imizing behaviour. Also, its functional form is
consistent with household-budget data. Indi-
viduals are assumed to maximize their satis-
faction level by the consumption of different
goods such as energy, food and clothing. The
utility maximization will be subject to a budget
constraint determined by the individual's in-
come (or desired expenditure) and the prices
of the goods consumed.

The Quadratic Almost Ideal Demand System
(QUAIDS) model chosen for this analysis is
an extension of the AIDS originally proposed
by Deaton and Muellbauer (1980). Based on
a non-parametric analysis of consumer ex-
penditure patterns, Engel curves have been
shown to be of higher rank than 2, thus re-
quiring quadratic terms in the logarithm of
expenditure.
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To derive the budget shares in QUAIDS, the
same procedure used for AIDS can be ap-
plied, which yields the following expenditure
share equations:

X A x \T
w,=a; + » ¥iInp +An +——|In
2, vlnp, + § (uup)] b(pl[ [ﬂtm]]

Where, wi is the share of commodity i in a
household budget, defined as:

P.4q: o
- ﬂndzt=1u'*“ =1

w, =

Pj is the market price for commodity j, M
represents consumer total expenditures or
income, and P is an overall price index. For
prices, the Stone price index was used, which
is defined as:

Log P = ZH_LH*"JDQPT,

where wi is the of budget share for good
i and p is CPI index obtained from Moldova
Statistical Office for each of 52 commodities
reported on a monthly basis in HBS. For the
analysis, budget share equations are estimat-
ed and elasticities obtained for electricity and
gas, and other commodities, the latter being
grouped into the category “other”.

In addition to price and income, the socio-de-
mographic characteristics also alter spending
in different ways. For instance, it is expected
that a larger family increases its overall ex-
penditure on energy compared to a smaller
family with the same preferences. The so-
cio-demographic variables included in the
model are the size of the household, adults
over the age of 65, education, whether they
live in an urban or rural area, and whether or
not the household head is female.

In addition to elasticity estimation, which is
a crucial input in microsimulation using"HBS
data, panel random effects regression was
used to estimate the effects of energy sub-



sidies on the change in volumes consumed
by households between the current (Novem-
ber 2022 to February 23) and the previous
winter (November 2021 to February 2022),
controlling for household characteristics. The
latter technique is applied to registration data.
The availability of repeated observations on
the same units, in this case households, al-
lows to enrich the model by inserting an ad-
ditional term in the regression, capturing indi-
vidual-specific, time-invariant factors affecting
the dependent variable but unobserved to the
econometrician. Generalized least squares
estimators of the parameters of such a model
are more efficient than those obtained in the
simpler model, which neglects these unob-
served factors.

The random effects model is an alternative to
the Fixed Effects Model, which helps capture
the effects of all variables that do not change
over time. Hence, anything else that does
not change over time at the household lev-
el, such as its location, would be captured by
these fixed effects terms in the model. There-
fore, it is not possible to separately estimate
the effect of the firms’ location on their per-
formance, which is highly restrictive for some
applications. Hence, the authors chose to
adopt the random effects framework instead,
even though these models impose stronger
assumptions about the unobserved effects.
The random effects model allows for a con-
sistent and efficient estimate of regression
coefficients and allows to identify the effect
of the compensation by exploiting its variation
across households when some of the control
variables are time-invariant.

A3. The CGE analytical
framework

The analysis is built on Partnership for Eco-
nomic Policy- (PEP) 1-t (dynamic version for a
single country) by Decaluwé et al. (2013). It is
a recursive dynamic CGE model. The mod-

el is calibrated to replicate the base year
(2021) Social Accounting Matrix (SAM). In the
model, the public investment is quasi-exoge-
nous, and savings are fully endogenous (in-
vestment-driven). The historical growth rate
drives the dynamics of the main variables at
6.7 percent per annum. Labour market vari-
ables follow the country's population growth
rate, which has been declining at 2.3 percent
annually.

Investment levels from the previous period
determine the sectoral capital accumulation
rates in the current year, considering the pric-
es of capital goods and depreciation. Capital
depreciation is set at 5 percent. Modelling of
the labour market determines wages, labour
allocation across different industries, and
unemployment.

The unemployment rate starts at 2.6 percent,
as reported by the Statistical Agency for 2021.
In the model, unemployment is determined
through a wage curve, a functional relation-
ship between unemployment and wages,
which determines the wage-employment re-
lationship. For the sake of simplicity, current
account balance and savings are treated as
exogenous variables. Similarly, government
spending remains exogenous, leaving the
fiscal balance to adjust to the revenues. It
should be noted that the model does not fully
capture the full pricing framework for energy
commodities. A government-owned monop-
oly company distributes natural gas in Mol-
dova. As a result, households pay regulated
prices, which do not necessarily cover the
production costs.

The analysis draws on Moldova's estimated
SAM, which reflects the base year 2021 The
procedure deployed to estimate the SAM
builds on available statistics from the aggre-
gated national accounts, generation ofincome
account and government finance statistics,
industry production accounts, and external
trade. The data were compiled and used to
disaggregate the activity, commodity and

1 _Note that the underlaying SAM was estimated in its aggregated from on a basis of the available statistical evidence.
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production factor accounts of the SAM, and
domestic institutional sectors. The 2021 SAM
can distinguish between 10 different activities
and commodities, two types of production fac-
tors (labour and capital) and four categories of
households (distinguished based on their en-
ergy vulnerability). The SAM also includes the
main fiscal policy instruments, including VAT,
taxes on imports, products and production, in-
come and excise taxes. Table A3.1 captures
the structure of demand and supply structure
of the economy. Private consumption (83.55
percent) is the main driver of the GDP growth.
The supply side is dominated by services that
target the domestic market and are produced
by local producers, followed by manufactur-
ing (21 percent of GDP). The ratio of imports

Private consumption accounts differentiate
between four categories of private house-
holds, which are classified according to their
degree of energy vulnerability.

Table A3.1. Structure of the GDP

RATIO TO GDP (%)
Private consumption 83.55
Public consumption 16.76
Investments 26.86
Exports 30.65
Imports 57.82

Source: Author’s calculations.

Table A3.2. Structural indicators

and domestic production is close to 1, i.e. the VA/GDP IMPORT/XS | EXPORT/XS

competition in the domestic market between Agriculture 010 0.04 012

imp.orts‘a?nd domestic production for this sec- Manufacturing oo 590 530

tor is critical. The share of value added of en-

ergy sector is about 2 percent of GDP, and the Energy 002 179

supply of energy commodities is dominated Services 0.55 010 015

by imports (Table A3.2).

Table A3.3. Structure of private consumption of each representative household (RH).

RH1 RH2 RH3 RH4

Agriculture, forestry and fishing 0.0080 0.0117 0.0101 0.0159
Manufacturing 0.4585 0.5475 0.4336 0.5096
Production, transmission and distribution of electricity 0.0367 0.0511 0.0422 0.0485
Gas production 0.0329 0.0451 0.0383 0.0387
Supply of steam and air conditioning 0.0014 0.0049 0.0016 0.0055
Water supply and waste management 0.0147 0.0152 0.0095 0.0088
Construction 0.0092 0.0095 0.0059 0.0055
Private services 01922 0.2338 01529 01770
Social contributions 01419 0.0468 01762 01097
Direct tax 0.0346 0.0114 0.0430 0.0267
Investments and savings 0.0698 0.0230 0.0867 0.0539

Source: Author’s calculations.
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A4: Towards the 2030
Agenda for Sustainable
Development

An in-depth review of strategic policy and
planning documents was a first step towards
developing Moldova's Sustainable Devel-
opment Goal (SDG) Push framework. This
review supported an integrated analysis of
the countries' socioeconomic, institutional
and environmental landscape, mapping out
gaps in achieving the Sustainable Develop-
ment Goals (SDG), evaluating SDG progress,
and identifying potential interventions that
could accelerate the achievement of the
2030 Agenda for Sustainable Development.
In addition, the scoping phase of SDG Push
identified data availability, disaggregation and
consistency during their monitoring over time.
This is important because data availability, re-
liability and accuracy are needed to correctly
identify gaps in achieving the SDG and the
development pathways that can accelerate
progress towards achieving the SDGs.

The national priorities and progress anal-
ysis, including the National Development
Strategy (NDS) ‘Moldova 2030, explicitly
reference digital transformation's role and
cross-cutting potential for the country's sus-
tainable development. The digital transfor-
mation of governance and Government, soci-
ety and the economy are key directions and
strategic national priorities.

Given the Government’s focus on digitaliza-
tion as a cross-cutting enabler through almost
all of the priorities or areas that can promote
transformational change, it was critical as part
of the solution to the country's current energy
crises. The SDG Push focused on analysing
the viability of the intervention of energy com-
pensation powered by digitalization.

National development priorities

In the Republic of Moldova, the first stage of
nationalizing the 2030 Agenda for Sustain-
able Development took place from July 2016
to March 2017 by mapping and identifying the
relevance of SDGs and targets, and by analys-
ing the correlation between the 2030 Agenda
for Sustainable Development and the nation-
al policy priorities, adapting and formulating)
the goals and targets of the 2030 Agenda ac-
cording to the national priorities and needs.
Also, policy papers to be mainstreamed were
identified and the data ecosystem for moni-
toring and evaluating the SDGs implementa-
tion was defined.

Subsequently, the SDGs and their targets
adapted at the national level were integrat-
ed into the first draft of the National Devel-
opment Strategy (NDS) ‘Moldova 2030’ de-
veloped in 2018, which was revised twice to
reflect the changing political priorities and ad-
dressing the emerging multiple-crises. Once
the new NDS is adopted, it will be translated
into the sectoral development strategies, pro-
grammes, National Development Plan and
Medium-Term Budgetary Framework.

As aresult of the 2017 SDG systems mapping,
the following barriers and potential accelera-
tors have been identified:

Barriers

1.  Lack of effective, accountable and
inclusive institutions

— high corruption levels that impact
the entire society, public and private
institutions;

— tolerance by society of a non-
functioning of rule of law leading to
acceptance of corruption;

- state institutions that do not ensure
the creation of good laws and proper
policy;

- lack of good governance of state
institutions;

— poorly developed rule of law, which
creates a lack of justice;
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— lack of confidence in government, Potential accelerators
which increases emigration and

creates a lack of participation in civic 1. Responsible and accountable
matters. institutional development

— Creation of a rule of law (target 16.3)

2.  Reduced social cohesion — Fair access to the rule of law and
justice for all, creating a participatory

— an unfriendly business environment; society

— reduced social cohesion; — Reduction in corruption and bribes

— lack the sense of belonging to a (target 16.5)
common society; — Elimination of the culture of tolerance

— identification with different ethic and for corruption
religious groups. - Institutional development (target 16.6).

3. Quality of life 2. Social cohesion for the inclusion of
everyone

— lack of job opportunities and
wage growth, which leads to high - No one is left behind and there are
unemployment and emigration; equal opportunities for all

— the gap between current education — Everyone contributes to the vision
and what the labour market requires, - Universal health coverage (target 3.8)
which decreases employment — Health and public services are rebuilt
opportunities (poor human capital); to meet the needs of the client

— disparity between rural and urban - A reformed education system in place
areas; to serve students, which includes civic

— unequal distribution and access to learning and older demographics.
resources;

— lack of security or not feeling safe for
the future; 3. Labour force

— inadequate health and social services;
— the most vulnerable populations are
not ensured the needed resources.

— Quality of education with valid skills
needed in the market (target 4.4)

- Knowledge and skills for sustainable
development (target 4.7).

In addition, assessing the level of implemen-
tation of the SDGs has identified solutions
that would accelerate progress in the lagging
areas.

4. Creation of a favourable investment
environment

— Credibility to keep investments from
leaving

— Attraction of foreign investments

— Job creation with decent salaries
to reduce emigration and enhance
human capital (target 8.5).

5.  Environmental focus

— Prevention of pollution through
strategic environmental objectives
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(targets 13.2, 15.9)
— Improvement of health and quality of
life (target 1.2).

In addition, Moldova conducted a light Rapid
Integrated Assessment (RIA) of its national pol-
icy documents (e.g. strategies, programmes
and plans). This exercise aimed at identifying
gaps and weaknesses n the national policy
framework regarding the implementation of
the SDGs.

The RIA showed that, overall, the national
policy agenda is only partially aligned to the
SDGs, and a third of the SDG targets are not
included in any national policy papers. A total
of 169 SDG targets was analysed, and special
focus was placed on 126 quantitative targets.
After mapping the national policy agenda and
comparing it with the SDGs, it was found that
only 11 percent of SDG targets were aligned to
the national policy papers; therefore, they do
not require any adjustments in terms of SDG
alignment.

In addition, most of the SDG targets (57 per
cent) are only partially aligned to Moldova’s
policy papers — only a few components of
these targets are included, so the relevant na-
tional strategies need to be adjusted to better
reflect the spirit and details of the SDG tar-

gets. In addition, the national policy papers do
not reflect approximately one-third of the SDG
targets.

An integral aspect of the scoping process
is the utilization of the SDG Push Diagnos-
tic Simulator, which leverages sophisticated
machine learning techniques to detect dis-
parities in SDG advancement on a national
scale. Moreover, it undertakes a preliminary,
in-depth examination of accessible national
data and knowledge reservoirs to pinpoint
areas of paramount importance for national
development.

Based on the Diagnostic Simulator, it was
possible to assess the progress that Moldova
made in attaining distinct SDG targets, sys-
tematically organized in accordance with ‘the
five Ps’ of sustainable development: People
(47 targets), Peace (12 targets), Planet (46 tar-
gets), Prosperity (45 targets) and Partnership
(19 targets). As illustrated in Figure A1, coun-
tries’ national priorities are generated using
machine learning to reveal the most promi-
nent SDGs referenced in national policy doc-
uments. In assessing six strategic documents
(i.,e. VNR 2020, NDS 2030, Common Country
Analysis 2021, Cooperation Framework 2022,
Moldova-EU Association Agreement and Pro-
gramme of the Government), SDG 16, 11, 10, 8,
5 and 3 are the most prominent Goals.

Figure A1. Al analysis of national priorities’ aligned with the SDGs
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In addition, the mapping of the alignment of
SDG priorities to current SDG progress iden-
tified in trend analysis helps to understand
which SDGs are off-track but potentially a
low or high priority in national documents,
thus providing an insightful starting point for
national dialogues. For instance, SDG 1 has
been identified for review and ranks high in
national development documents.

Furthermore, through the analysis of syner-
gies and tradeoffs, 24 synergy links with oth-
er targets, shared across 12 of the 16 SDGs,
are found for indicator 1.3. Achieving SDG 1
is vital for Moldova's progress. Moldova is se-
verely affected by the repercussions of the
war in Ukraine — increasing gas prices, eco-
nomic turmoil and waves of refugees. A nex-
us approach is required to balance immediate
response to crises and longer-term develop-
ment needs.

The poverty rate remains relatively high — a
quarter of the population are below the na-
tional poverty line — and inequalities wide-
spread. The Government prioritizes poverty
alleviation, specifically addressing energy
and food insecurity. Target 1.3 aims to imple-
ment dynamic and adequate social protection
systems and cover the poor and vulnerable
by 2030. Effective social protection should
contribute to poverty reduction and to en-
suring food security (SDG 1 and 2), to narrow
inequalities (SDG 5 and 10) and to alleviate
energy poverty (71). It contributes indirectly to
health and education outcomes (SDG 3 and
4). Poverty and food insecurity worsen due
to climate change (SDG 13) and the war in
Ukraine (SDG 16).
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In addition, achieving by 2030 access to af-
fordable and sustainable energy, while be-
ing a low priority in key national documents,
is off-track. Therefore, putting more empha-
sis and funds in efforts to narrow the gap is
essential for Moldova's development and to
address climate change. Target 71 plays a piv-
otal role in reducing income poverty (1.2) and
supporting healthcare and education services
(SDGs 3 and 4). Sustainable energy sources
contribute to climate change mitigation and
promote a low-carbon economy (SDGs 12 and
13), driving economic growth and improving
livelihoods (SDGs 8, 10 and 11).
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