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Abstract: Monitoring progress towards the achievement of the Sustainable Development Goals
(SDGs) mainly relies on national voluntary review mechanisms, which often depend on regional spa-
tial data and statistics. While it is critical that governments take ownership of SDG implementation
and reporting, many communities are proactively driving changes towards sustainability through
local action. This paper explores the potential implications of bridging national and local implemen-
tation and reporting through the lens of SDG indicators data. It presents a community-driven case
study for sustainability monitoring in the Republic of Ireland, exploring how local priorities and as-
sociated data scalability and insights provide opportunities and challenges towards a comprehensive
and accurate understanding of SDG progress in implementation and achievement. Systemic data
availability and scale limitations weaken the evidence-base needed for informed community-driven
sustainable development initiatives. Similarly, local efforts to track changes on relevant indicators
are uncommon but necessary for filling in data gaps and contributing to a more accurate national
reporting. The achievement of the SDGs requires invested commitment across national, regional,
local, and community levels. The implementation of sustainability interventions and tracking any
changes these may enact on relevant indicators is equally a joint effort, which calls for strategic data
and knowledge exchange partnerships.

Keywords: sustainable development goals; local community; spatial data; knowledge; measuring
progress; dashboards

1. Introduction

The United Nations (UN) Sustainable Development Goals (SDGs) establish a set of
specific targets to be achieved across 17 social, economic, environment, and governance
pillars throughout the world, calling for shared efforts across global, regional, national, and
local levels to place people and the planet at the centre of any decisions [1]. Procedures
and initiatives for their implementation take multiple forms, from regional agreements and
frameworks that foster education and good governance towards societal equity and more
sustainable use of resources (e.g., [2,3]), through more specific national strategic policies and
commitment for their achievement (refer, for example, to [4] for an overview of European
National sustainable development strategies), to much of the sustainability initiatives being
of localised nature. Each of the 17 SDGs includes a defined set of indicators to monitor
progress towards their implementation. Within this context, data are fundamental to
SDG achievement, acting as the means by which SDG stakeholders may be informed on
sustainability progress or otherwise. Furthermore, adequate data allow policymakers to
devise and implement accurate interventions to efficiently target specific problem areas [5].
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1.1. SDG Indicator Monitoring and Data Challenges

Monitoring progress requires a large amount of data that are high in quality, broad
in coverage, frequently available, and spatially disaggregated [6]. National and regional
review mechanisms of a voluntary nature have been developed to measure changes on SDG
indicator values and thus help monitor SDG achievement (https://sustainabledevelopment.
un.org/vnrs/), although the impact of such reviews is questionable [7]. Nevertheless,
reporting to date has largely relied on available small-scale spatial datasets (e.g., data
recorded nationally, such as greenhouse emissions, with little specificity or local detail),
mainly derived from official national statistics or international reporting commitments, with
data availability and collection constraints remaining for many of the indicators [6,8–11]
despite significant progress in recent years. This is partially due to the lack of data collection
standards or regular data collection efforts for a significant number of the SDG indicators
(Table 1). The UN Inter-agency and Expert Group on SDG Indicators has made signifi-
cant progress in developing standardised methodologies for harmonizing UN Member
States’ efforts for gathering data on indicators once designated as Tier III—there were
20 Tier III indicators in 2021 when the framework for the project discussed in this paper
was developed.

Table 1. UN SDG indicator tiers based on their level of methodological development and the
availability of data at the global level. Source: [12] (June 2022).

Tier I: 136 indicators
In this tier, the SDG indicator is conceptually clear, has an internationally established
methodology and standards, and data are regularly produced by countries (for at least 50% of
countries) in every region where the indicator is relevant.

Tier II: 91 indicators
The SDG indicator is conceptually clear, has an internationally established methodology, and
standards are available, but the data are not regularly produced by countries.

Tier III: 0 indicators
No internationally established methodology or standards are yet available for the indicator, but
methodology/standards are being (or will be) developed or tested by the UN agency responsible
for the specific indicator.

To address data availability and/or collection issues, the UN allows Member States to
derive locally based indicators or to use proxy data. However, only indicator data that align
with the UN SDG indicators enable international comparability and a true assessment of a
nation’s performance relative to its peers globally [7]. In addition, the spatial scale of data
collection, among other things, is key when considering proxies as well as when devising
monitoring efforts. Data scale presents significant challenges both in terms of accuracy of
reporting and of validity of insights [13–15]. This is particularly important in the context
of land-use planning. The very nature of land-use planning implies that while strategic
decisions can be taken at the highest planning tiers with regards to fostering sustainability
(e.g., strategic policies and plans for renewable energy, biodiversity protection, or active
modes of transport), such decisions are materialised through specific projects and actions
on the ground (e.g., wind farm projects, native tree planting, or safe cycling infrastructure).
Therefore, the achievement of sustainability is ultimately an amalgamation of effective
individual sustainable development interventions. In this regard, the local scale plays a
significant role in the reporting of indicators.

The use of unofficial alternative sources of data is increasingly advocated to com-
plement the official statistics used for SDG reporting and to overcome some of the data
collection costs and difficulties [14,16,17]. These include big data (e.g., from satellite im-
agery, smart meters, sensors, phone applications, and social media), which offer new
cost-effective and/or efficient ways of compiling indicators, improving their timeliness and
generating more granular or disaggregated statistics (that is, capturing local changes) but
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which also present a myriad of challenges around quality and accessibility associated with
uncertainties and veracity of data, potential biases, privacy, and confidentiality [11,18].

Another promising source of alternative data is that of community-driven monitoring
initiatives, citizen science, and citizen observatories. They represent intentional, motivated,
and, often, voluntary efforts by either community groups or individuals to engage in
the process of data collection and management to generate new science-based knowledge.
These approaches foster collection and sharing of individual and/or collective observations,
often through online platforms. Such local data collection has the potential to support
validation of conventional SDG monitoring data sources by providing complementary
high-resolution data over large geographical areas (when aggregated) and time spans, thus
increasing spatiotemporal accuracy [6,8,19]. Similar quality and veracity issues to those
of big data, as noted above, have been raised for community-driven approaches to data
collection [20]. Nevertheless, such approaches have been argued to not only present a
potentially effective means for monitoring both the impact of local sustainability initiatives
and their contribution towards the achievement of the SDGs [8,21–23], but also to boost
education, partnership, and action for sustainability by raising awareness of global chal-
lenges and of the remedial measures that individuals can take to ameliorate specific societal
and environmental issues [8,18,22]. The mechanisms by which community-driven data
collection can feed into SDG monitoring are understudied, but several recent assessments
have concluded that scalable opportunities exist, if methods are carefully designed and
coordinated, and if the limitations of data produced are clearly understood [18,24].

1.2. Bridging National and Local Data for SDG Indicator Reporting

Combining national reporting statistics and local knowledge is a complex task that
would require the development of theoretical and pragmatic systems to optimise the us-
ability and value of such efforts. For a start, this would require a degree of translation of
monitoring needs and efforts to highlight their relevance at the local level in order to achieve
sustained community engagement and impact [8]. This implies, among other things, the
sharing of national knowledge with local communities in a meaningful way. So-called
“dashboards” have emerged as a means of communicating this complexity to non-expert
audiences, and various examples now exist relating to progress towards SDGs (see, for ex-
ample: https://www.sdgsdashboard.org/, and https://w3.unece.org/SDG/en/Contents).
These vary widely in terms of geographical coverage, resolution, and intended audience,
though they also differ considerably in data availability, quality of platform, and efficacy at
communicating SDG progress [25]. National and regional dashboards to date have largely
relied on graphs and “traffic light” visual representation of where the SDGs are at in terms of
implementation and/or achievement of particular targets. Such graphical representations
fail to specifically capture the “where-when-what” needed to facilitate full understanding
and exploration of the SDGs [26]. Geographic Information Systems (GIS) overcome this
by facilitating geographical visualisation, exploration, and comparability across multiple
scales and, thus, present a remarkable means of facilitating SDG data management, in-
tegration, and comparability (See, for example: https://dashboards.sdgindex.org/map).
Although still limited in number, these more advanced GIS-based dashboards rely on
institutional support strategies to engage audiences and secure funding, while trade-offs
are required in data quality, availability, and timing [25]. Furthermore, GIS applications
require technical expertise not often held by communities.

The aim of this paper is to explore the premise of SDG indicator data sharing and
integration through GIS, focusing on its potential to shed some light on opportunities and
challenges going forward, particularly through an examination of whether the indicators
can be suitably represented across scales and associated implications. It does so through
a case study approach based on an academic–community partnership that focuses on
sustainability in a specific geographical area in the Republic of Ireland (Ireland from
here on). Using a GIS-based data dashboard as a framework, a number of selected SDG
indicators are examined by looking at the repercussions that data availability and scale
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have on informing communities about future initiatives, interventions, and monitoring
efforts. More specifically, it considers whether scaling down national data can provide
insights that enhance local knowledge on sustainability while guiding community action,
and whether local data-gathering efforts can be set up in a way that not only contribute to
filling in existing data and knowledge gaps, but that can be scaled up and integrated into
national voluntary review mechanisms.

2. The Community SDG Dashboard Framework: A Partnership for the Goals

An academic–community partnership was established in 2019 between the Dundrum
2030 community group and University College Dublin (UCD) researchers, with the aim
of monitoring progress towards the achievement of the SDGs within the Dundrum area,
located within the administrative boundary of county Dublin, on the east coast of Ireland.
Dundrum 2030 (https://dundrumtwentythirty.com/) plays an important role in engaging
with local government, planning authorities, and commercial interests, driven by the aim of
building “a vibrant community sharing a new set of global values governing our economic,
social and environmental behaviour to the benefit of future generations and have a strong
civic pride in our local contribution to these goals” [27]. To achieve this aim, the community
group has sought to strengthen sectoral networks (Figure 1), establish shared sustainability
targets, and develop an SDG reporting tool to monitor progress towards such targets.
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Figure 1. Structure of the community–academic partnership (the arrows aim to illustrate the inter-
linkages in communication across all individuals/groups involved in the partnership; the circles
illustrate the expanding tiers of engagement through the establishment of the partnership (Adapted
from [28]).

Dundrum 2030 mirrors similar efforts in a limited number of towns across Ireland, such
as the Dingle 2030 (https://dinglepeninsula2030.com/) initiative, and the Cloughjordan
Eco Village (https://www.thevillage.ie/), both of which have endeavoured to stimulate
community engagement towards achieving the SDGs by 2030. However, these initiatives
have largely focused on fostering sustainability and do not encompass specific commit-
ments or indeed efforts to monitor key indicators at a local level and thus more accurately
quantify and understand progress on local SDG implementation and achievement. Further,
the latter case has strong existing sustainability buy-in and only partially captures the socio-
economic complexity of an existing conurbation such as Dundrum. As such, establishing a
co-created method of measuring SDG progress in Dundrum presents a proactive attempt to
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address knowledge and data gaps and provides a demonstrator case applicable to a wide
suite of communities across the country. Perhaps more importantly, it provides a pragmatic
opportunity to explore how national datasets can inform local action, and how local data
can contribute to national reporting if standardised to enable scaling.

With the above considerations in mind, this academic–community partnership re-
solved to co-define a UN-aligned indicator set that links to current local concerns and
initiatives and, based on this, co-design a framework for monitoring change. This led to
the co-creation of an indicator-led monitoring toolkit, in the form of a GIS-based inter-
active and user-friendly SDG dashboard for communities (see Supplementary Material).
The dashboard is to provide a systematic and spatially specific means for data gathering,
visualization, and analysis, with the overall aim of developing a means by which local
data can facilitate, influence, and feed into national sustainability reporting mechanisms
as currently undertaken by the Government of Ireland (https://irelandsdg.geohive.ie).
The co-creation approach was driven by an underlying aspiration for social engagement
in delivering and monitoring local sustainability activities, aligning with the Dundrum
2030 community group’s goals. The process of developing the dashboard and its future
application contribute to awareness-raising and capacity-building within the community.

An underlying aim of this paper is to explore the functionality of a participatory
approach to SDG monitoring, looking at potential limitations of existing top-down data
structures and the ability of community involvement to foster buy-in and more robust
co-created solutions to data collection, ownership, and longevity.

3. Methods

The selection of priority UN-aligned SDG indicators for monitoring local sustainability
was undertaken in close consultation with representatives from community groups and
residents in the Dundrum area. This was completed by using an iterative tiered public
engagement process, comprising academic–community workshops (for full detail on the
establishment of the partnership and public engagement methods, see [28]). Initially, the
Dundrum 2030 community group, in collaboration with UCD researchers, undertook a
materiality survey of priority SDGs at local level and a preliminary identification of ex-
isting initiatives and actions towards these. This was based on the group’s experience
as residents, activists, and representatives. Subsequently, a community workshop was
delivered online (in response to COVID-19 measures at the time), with 90 residents and
community representatives in attendance. The workshop’s key aims were to reach con-
sensus in the prioritisation of SDGs, and to contribute to raising awareness on existing
local initiatives/activities that foster sustainability. The workshop outputs formed the
basis for the preliminary selection of SDG indicators, which were further refined by the
research team based on data availability (see results section for full detail) and ultimately
incorporated into a GIS-based dashboard.

The pilot dashboard and the list of selected indicators were presented at a second
online workshop, with 34 residents and community representatives in attendance. The
objective of this workshop was twofold: (a) to discuss the selected indicators in order to
determine their relevance for the local community; and (b) to further discussions around
pressing issues in the community and the necessity of additional actions/initiatives in the
future, as well as to canvas willingness/recruit volunteers for some of these initiatives. The
project team undertook a baseline data-gathering exercise to map the final set of selected
indicators, while exploring limitations and opportunities for data scalability.

4. Results
4.1. Selection of Priority SDGs and Indicators

The materiality survey undertaken by the core team (i.e., the Dundrum 2030 com-
munity group and UCD researchers) resulted in the prioritisation of SDGs 1, 7, 10, 12,
and 17. These were expanded to include SDGs 11, 13, and 15, considered of significant
importance by the attendees at the first workshop. At this workshop, a comprehensive
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inventory of sustainability initiatives and actions in the community was undertaken, and
additional desirable initiatives were discussed. Subsequently, ongoing initiatives/actions
were mapped against the SDGs using Padlet collaboration software, where participating
individuals listed sustainability initiatives that they were aware of against the relevant
SDG, confirming the relevance and prioritisation of SDGs 1, 7, 10, 11, 12, 13, 15, and 17 for
the Dundrum community.

Using workshop feedback (e.g., environmental and social concerns and priorities)
and the inventory of sustainability initiatives/actions in the community as the basis, 38
relevant Tier I and Tier II indicators were identified by the research team. This initial
selection of indicators was ultimately reduced due to spatial data availability consider-
ations. Availability and access to spatial data were determinant in their final selection,
as this was a pre-requisite in order to map an indicator and monitor the effect of local
efforts in a geographically explicit manner. As a result, it was not possible to include in
the dashboard some of the indicators considered relevant by the community due to the
current absence of data/information to populate these (e.g., SDG indicator 12.5.1 “National
recycling rate, tons of material recycled”; or indicator 13.3.1 “Extent to which global citizen-
ship education and education for sustainable development are mainstreamed in national
education policies, curricula, teacher education and student assessment”). The relationship
between some proxy indicators used at national level and UN-aligned indicators was not
clearly demonstrated for some indicators, also affecting their inclusion. For example, data
for 15.3.1 (“Proportion of land that is degraded over total land area”) exists as a metric at
national level but is not provided in a format that can be easily aligned to the UN indicator,
while the UN data portal did not include data for Ireland for this indicator at the time of
writing. Ultimately, 15 UN-aligned SDG indicators were selected, from the 38 derived from
the first workshop, for inclusion in the SDG dashboard based on available data sources
(Table 2).

Table 2. Selected indicators (selection based on SDG priorities, perception of importance amongst the
community given ongoing and future initiatives, and availability of data).

SDG Indicator SDG Target Data Source Resolution Year

1.2.1 “Proportion of population
living below the national

poverty line, by sex and age”
TIER I

1.2 By 2030, reduce at least by half the
proportion of men, women, and children

of all ages living in poverty in all its
dimensions according to

national definitions

Sustainable
Development Solutions
Network (SDSN) (https:
//www.unsdsn.org/) +
Central Statistics Office
(CSO) (https://www.
cso.ie/en/index.html)

Regional 2019

1.4.2 “Proportion of total adult
population with secure tenure
rights to land, (a) with legally

recognised documentation, and
(b) who perceive their rights to
land as secure, by sex and type

of tenure”
TIER II

1.4 By 2030, ensure that all men and
women, in particular the poor and the

vulnerable, have equal rights to economic
resources, as well as access to basic

services, ownership and control over land
and other forms of property, inheritance,

natural resources, appropriate new
technology and financial services,

including microfinance

Ordnance
Survey—Geohive

(https:
//www.geohive.ie/)

Small Areas 2016

1.a.2 “Proportion of total
government spending on

essential services (education,
health and social protection)”

TIER II

1.a Ensure significant mobilisation of
resources from a variety of sources,

including through enhanced development
cooperation, to provide adequate and

predictable means for developing
countries, in particular least developed

countries, to implement programmes and
policies to end poverty in all

its dimensions

United Nations
Statistics (UN Stats)
(https://unstats.un.

org/home/)
+ CSO

National 2020

https://www.unsdsn.org/
https://www.unsdsn.org/
https://www.cso.ie/en/index.html
https://www.cso.ie/en/index.html
https://www.geohive.ie/
https://www.geohive.ie/
https://unstats.un.org/home/
https://unstats.un.org/home/
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Table 2. Cont.

SDG Indicator SDG Target Data Source Resolution Year

7.2.1 “Renewable energy share in
the total final energy

consumption”
TIER I

7.2 By 2030, increase substantially the
share of renewable energy in the global

energy mix
CSO + Geohive National 2019

10.2.1 “Proportion of people
living below 50 per cent of

median income, by sex, age and
persons with disabilities”

TIER II

10.2 By 2030, empower and promote the
social, economic and political inclusion of
all, irrespective of age, sex, disability, race,
ethnicity, origin, religion, or economic or

other status

UN Stats + SDSN National 2016

11.2.1 “Proportion of population
that has convenient access to

public transport, by sex, age and
persons with disabilities”

TIER II

11.2 By 2030, provide access to safe,
affordable, accessible, and sustainable

transport systems for all, improving road
safety, notably by expanding public

transport, with special attention to the
needs of those in vulnerable situations,

women, children, persons with
disabilities, and older persons

CSO + SDSN Regional 2016

12.2.2 “Domestic material
consumption, domestic material

consumption per capita, and
domestic material consumption

per GDP”
TIER I

12.2 By 2030, achieve the sustainable
management and efficient use of

natural resources
UN Stats National 2017

12.3.1 “(a) Food loss index and
(b) food waste index”

TIER II

12.3 By 2030, halve per capita global food
waste at the retail and consumer levels

and reduce food losses along production
and supply chains, including

post-harvest losses

Geohive Regional
(county) 2012

12.b.1 “Implementation of
standard accounting tools to
monitor the economic and
environmental aspects of

tourism sustainability”
TIER I

12.b Develop and implement tools to
monitor sustainable development impacts
for sustainable tourism that creates jobs
and promotes local culture and products

UN Stats National 2019

13.2.2 “Total greenhouse gas
emissions per year”

TIER I

13.2 Integrate climate change measures
into national policies, strategies,

and planning
UN Stats National 2018

15.1.2 “Proportion of important
sites for terrestrial and

freshwater biodiversity that are
covered by protected areas, by

ecosystem type”
TIER I

15.1 By 2020, ensure the conservation,
restoration, and sustainable use of
terrestrial and inland freshwater
ecosystems and their services, in

particular forests, wetlands, mountains
and drylands, in line with obligations

under international agreements

UN Stats

National
(recalculated
for the local
level using

area statistics)

2019

15.4.1 “Coverage by protected
areas of important sites for

mountain biodiversity”
TIER I

15.4 By 2030, ensure the conservation of
mountain ecosystems, including their
biodiversity, in order to enhance their
capacity to provide benefits that are

essential for sustainable development

UN Stats

National
(recalculated
for the local
level using

area statistics)

2018

17.1.1 “Total government
revenue as a proportion of GDP,

by source”
TIER I

17.1 Strengthen domestic resource
mobilization, including through

international support to developing
countries, to improve domestic capacity

for tax and other revenue collection

UN Stats National 2019
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Table 2. Cont.

SDG Indicator SDG Target Data Source Resolution Year

17.6.1 “Fixed Internet broadband
subscriptions per 100
inhabitants, by speed”

TIER I

17.6 Enhance North–South, South–South
and triangular regional and international

cooperation on and access to science,
technology, and innovation and enhance
knowledge-sharing on mutually agreed

terms, including through improved
coordination among existing mechanisms,
in particular at the United Nations level,

and through a global technology
facilitation mechanism

Geohive

National
(recalculated
for the local
level using
population
statistics)

2016

17.8.1 “Proportion of individuals
using the Internet”

TIER I

17.8 Fully operationalise the technology
bank and science, technology, and

innovation capacity-building mechanism
for least developed countries by 2017 and
enhance the use of enabling technology, in

particular information and
communications technology

Geohive

National
(recalculated
for the local
level using
population
statistics)

2016

The sustainability initiatives/actions identified by participants at the first workshop
were mapped and presented in a GIS-based interactive dashboard at the second work-
shop for review and feedback to further enhance both the information available and the
dashboard’s interface (Figure 2).
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4.2. Mapping Selected SDG Indicators

National and international online data portals and repositories (e.g., data.gov.ie,
geohive.ie, unstats.un.org) were searched for geographically explicit information
(e.g., csv files with coordinates or geocodes, shapefiles, REST Services) relevant to the
selected SDG indicators with the aim of understanding how the indicator performs across
spatial scales. The search prioritised identifying datasets that covered the geographical

data.gov.ie
geohive.ie
unstats.un.org
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extent of the study area, had the highest resolution, and were most up to date (determined
through metadata searches); where this was not possible, the closest resolution or data
collection year were selected. Similarly, UN-aligned indicator values were prioritised, but
when such information was not available, proxy records were explored. This resulted in the
compilation of spatial data sources for the selected indicators as detailed in Table 2. These
were then incorporated into the dashboard in order to provide a geographically explicit
baseline against which changes in indicator values could be examined and, in this way,
inform the need for more concerted and targeted interventions towards sustainability, as
well as identifying any knowledge and/or data gaps that could be addressed through local
data-gathering efforts. Datasets for 8 of the 15 indicators were available at national scale
(i.e., small-scale), two at regional scale, and five at local scale (i.e., large-scale). Most of the
selected indicators are Tier I indicators, so data were available and regularly produced. Two
of the national scale indicators were Tier II indicators, and so were the two regional and one
of the local indicators, which partially affected the dashboard’s geographical and temporal
scales. Differences in the geographical scale and scope of the selected indicator datasets
can be seen in Figure 3. Issues around data scale and resolution for some of the indicators
encumbered their detailed graphic representation and visualisation, ultimately affecting
exploration of local variability and identification of existing issues, shaping community
understanding and influencing data-gathering efforts, as further discussed below.
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Figure 3. Sample maps of the Community SDG Dashboard illustrating current data for a selection
of indicators mapped at national (a), regional (b), and small area levels—(c) based on a “small area”
dataset; (d) dataset recalculated using area extent.

Through this community engagement and subsequent indicator mapping process,
several important data scale challenges emerged:

• Some desired indicators are currently only gathered and reported at national level
(e.g., SDG indicator 13.2.2 “Total greenhouse gas emissions per year”; or indicator
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17.1.1 “Total government revenue as a proportion of GDP, by source”), affecting local
scale insights.

• Four indicators are currently published at national level despite their association
with percentage area or percentage population. For these indicators, finer resolution
(i.e., local scale) maps were obtained by recalculating national data for “Small Ar-
eas” (the smallest census unit in Ireland, generally comprising between 80 and
120 dwellings) using area extent or population statistics as appropriate.

• The Central Statistics Office (CSO) collects detailed census data relevant to some of the
indicators (e.g., 1.4.2, 11.2.1, 17.6.1, and 17.8.1). The project team contacted the CSO in
search of more granular detail that could better inform the Dundrum 2030 community
group. However, due to General Data Protection Regulation (GDPR) restrictions, such
data could not be made available at finer resolutions than those published publicly.

• The CSO has a new environmental division created in 2015 to comply with Eurostat
legal and voluntary reporting obligations. Some of the selected indicators could
benefit from their new data collection initiatives such as annual business energy use
surveys and biennial recycling and waste generation surveys. Yet, such data collection
is currently generalised to administrative county and national levels, respectively,
affecting data scale and thus failing to capture local contributions to waste generation
and recycling or, indeed, commercial and household energy use.

• Where a UN-aligned indicator includes several data reporting components, it is not
always clear which component of the indicator the national data reporting relates
to. For example, data for indicator 1.4.2 (“Proportion of total adult population with
secure tenure rights to land, (a) with legally recognised documentation, and (b) who
perceive their rights to land as secure, by sex and type of tenure”) do exist, but it
is unclear whether the data reported are for component (a) or (b). Similarly, 12.b.1.
(“Implementation of standard accounting tools to monitor the economic and environ-
mental aspects of tourism sustainability”) is reported at national level by UN Statistics,
but lists data for only two of these metrics (i.e., System of Environmental Economic
Accounting tables present and number of tables).

• Compromise was sometimes required between the age of data, compatibility of the
data with UN-aligned indicators, and spatial resolution. For example, 11.2.1 (“Pro-
portion of population that has convenient access to public transport, by sex, age and
persons with disabilities”) data are provided up to 2016 and have been collected at
the “Dublin City and Suburbs” resolution, an arbitrary spatial delineation which
does not align with the geographical scale of any other dataset. A newer dataset at
a compatible spatial resolution is hosted by the Sustainable Development Solutions
Network (SDSN) as a national index. However, closer inspection reveals that this
is in fact data on “satisfaction with public transport”. In this case, the older dataset
was used, but was spatially clipped to compatible administrative areas (i.e., regional
boundaries) for easier and comparable dashboard visualisation.

• Some indicators, especially concerning land-use (e.g., 11.7.1 “Average share of the
built-up area of cities that is open space for public use for all, by sex, age and per-
sons with disabilities”), could be readily derived from spatial data held by public
authorities but inconsistencies in data collection methods, scale, and timing affect
their homogenisation.

Taken collectively, the above data scale limitations indicate the need for greater en-
gagement at a local level, to ground-truth existing datasets with local authorities or other
gatekeepers (e.g., inaccuracies were observed in some datasets, such as the listing of almost
all Dublin Electoral Districts as having NULL values for forests, despite community knowl-
edge indicating otherwise), provide reliable access to all public data sources, and mobilise
other currently unusable indicators through collaboration (e.g., 11.7.1 on land-use).

Engagement with communities highlighted additional limitations in effectively identi-
fying, coalescing, and representing data. This reinforces the fundamental importance of
“champions” in this process, providing local drive and catalysing broader involvement
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with an otherwise top-down SDG reporting process. However, this also presents risk,
in relying on a narrow support-base, without which motivation may cease. One means
of fostering greater resilience is through training the local “SDG Ambassadors”. These
persons, recruited on a voluntary basis from across civil society and business at the second
community workshop, have since been given responsibility over specific SDGs and tasked
with encouraging community awareness of their target SDG, identifying data sources for its
indicators, and mobilising community capacity to gather local data and fill SDG indicator
data gaps.

5. Discussion: Data Scale and Management Challenges Influencing
Community Involvement

It has been widely argued that effective and efficient monitoring of the SDGs requires
better utilization of new data sources and data techniques as traditional data producers
and hosts, such as national statistic offices and research institutes, cannot fully provide
the necessary data or knowledge [8,9,21,22]. Community-driven data collection or citizen
science are increasingly advocated as effective contributions towards SDG implementation
and monitoring (e.g., [8,20–23]). Not least, this is because they can also help overcome
the excessive costs of populating such a vast array of indicators [14,20]. The Dundrum
case study presented in this paper illustrates how voluntary community initiatives can
provide a robust alternative for an improved knowledge basis and better understanding
of sustainability challenges and priorities for furthering sustainable development and for
prioritising data collection efforts. Despite the opportunities, challenges remain to ensure
data and information are seamlessly exchanged, managed, and understood across SDG
reporting and decision tiers, as discussed next.

Community-driven and citizen science indicator monitoring efforts to date have
focused on a limited set of goals, in particular SDGs 3, 4, 6, 11, 13, and 15 (i.e., “Good health
and well-being”, “Quality education”, “Clean water and sanitation”, “Sustainable cities
and communities”, “Climate action”, and “Life on land”) [21,22]. The SDGs prioritised
by residents in the Dundrum area (i.e., 1, 7, 10, 11, 12, 13, 15, and 17) partially align with
these; yet, the community interests also put impetus on poverty, equality, energy, and
governance considerations. Arguably, such concerted interest in some of the goals could
foster and enable a rapid expansion of fine-detail data gathering, which could then be
broadened to encompass the remainder of the goals, both nationally and globally. For this
to occur, local governments will need to proactively support projects that promote public
participation in measuring progress towards the SDGs. This can be achieved through
financial mechanisms (e.g., for platform maintenance costs or to incentivise data collection),
but also through the provision of infrastructures such as centralised repositories and in
supporting SDG champions such as the “SDG Ambassador” approach of the current
initiative. The Community SDG Dashboard was born out of a proactive enterprise between
a community and academia. It was by-and-large a voluntary effort that spanned over an
18-month period, sustained by a small amount of funding to cover the costs of a researcher
for three months in order to develop the online platform. The ongoing maintenance of
the platform, to incorporate SDG indicator monitoring data collected voluntarily by the
local community, would require ongoing financial support and expertise. The team behind
this project is working to secure such funding and set up a structure for safeguarding the
dashboard and for supporting associated community efforts towards sustainability.

The dashboard’s foundation is built on an SDG indicator baseline, to raise community
awareness, identify areas of further action, and track changes over the coming years
towards the 2030 targets. The creation of such baselines required sourcing datasets from
multiple agencies at different spatiotemporal scales (Table 2). The spatial or geographical
scalability of each of the SDG indicator datasets is particularly crucial in understanding
local issues and in providing the basis for defining an effective monitoring mechanism and
streamlining data collection efforts. Similarly, data scales help determine monitoring needs
by highlighting which specific indicators lack sufficient detail to capture local changes.
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Further, ensuring that data collection at varying scales nationally is compatible with UN-
align indicators is fundamental, in addition to providing greater clarity on which indicator
component the data relates to. This is all, therefore, central to the determination of what
citizen science can contribute and how to actively fill data gaps in official statistics and
validate official data sources [29]. These issues (e.g., local understanding versus local
monitoring efforts) are evidently interlinked but have differing implications.

The level of detail of existing data and information determine the level of compre-
hension, local relatability, and, arguably, appreciation of issues: as observed in this study,
national-level data are of less interest to community residents than those which can be
presented at “Small Area” scale. National datasets available for some of the selected in-
dicators flag potential sustainability issues at a strategic level, acting as a warning sign
that action is needed over broad areas. However, small-scale datasets mean that granular
insights could be extracted as to where in the Dundrum community a key indicator was
performing badly and thus inform future engagement and interventions. The fact that
some of the indicators are gathered and reported only at national level (e.g., 13.2.2 “Total
greenhouse gas emissions per year”) also hinders the availability of any additional insight
and targeted actions in the future. To address these knowledge gaps, residents in the
current study volunteered to gather local information on, for example, air quality pol-
lutants by installing domestic air quality and traffic monitoring sensors at their homes.
These data can then be used to enhance the understanding of air quality issues in the
community and infer transport-related greenhouse gas emissions locally, thus providing
an improved evidence-base. Such community-driven data provide information at finer
spatial and temporal scales than the traditional sources of data used as inputs to the SDG
indicators, as well as in a spatially disaggregated way [21]. Moreover, they can empower
and educate citizens, raise public officials’ awareness of certain issues and, in this way,
foster collaborative, accountable, and transparent governance [29]. This was observed
in the Dundrum community, were participants at the second workshop raised questions
around parts of the neighbourhood where additional cycling infrastructure was needed to
enhance sustainable commuting.

When setting up SDG indicator data collection recommendations and measures at
the local level, data protection issues were identified. GDPR requirements mean that
household data cannot be released raw; any collated records must be generalised at a
neighbourhood or “Small Area” level. Scaling up individual records is an uncomplicated
task, but it risks coarsening insights for the community, as well as requiring ethical approval
for data storage and management. Wider caution is also advised, as there are sensitive
socio-political implications to fine-resolution reporting (aside from GDPR concerns), which
may cause stigma, such as those deemed to indicate less sustainable practices (e.g., recycling
rates, emissions, etc.).

It is crucial that such locally collected information is integrated into national vol-
unteered review mechanisms to ensure sustained community engagement. Long-term
involvement of communities in SDG data monitoring can only be achieved through a
shared understanding of the usefulness and relevance of their contribution [8]. Moreover,
the optimisation of proportionate yet consistent local knowledge, as identified and mo-
bilised by “SDG Ambassadors”, and understanding of SDG challenges and urgencies for
action calls for governments (at national and local levels) and statistics offices to develop
best practices for the systematic collection and integration of data collected by multiple
individuals and citizens, thus avoiding siloed platforms [18] or those overly reliant on
incomplete data or inconsistent institutional support [25]. The establishment of a formal
mechanism to verify data quality and certify unofficial statistical indicators as official,
so that they can be more readily integrated, is also desirable [14,18,25]. This study has
reinforced this, in identifying several indicators which are close to inclusion, but lack one
or two easily addressed elements, such as the processing of existing spatial data to match a
UN-aligned indicator (e.g., 15.3.1) or a reversion of national indicators to its original UN
counterpart (e.g., 12.b.1). Further, several indicators currently presented at national scale
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have the propensity for finer resolution through collaboration with data holders. Bottom-up
community involvement can motivate this collaboration, potentially mediating interaction
between academic analysis and publicly held spatial statistics.

In conclusion, measures (in the form of data reporting standards) need to be put
in place to ensure local data are interoperable and can be seamlessly integrated across
geographical areas and tiers, thus ensuring they can be scaled down to provide local
insights that provide an effective evidence-base to inform decisions for targeted action,
including systematic monitoring to fill in data gaps, and scaled up and incorporated into
national reviews and, ultimately, provide a more accurate picture of global progress. This
is reliant upon strategic data and knowledge exchange partnerships between government,
research, and community groups, sustained funding, and capacity building.

6. Concluding Remarks

The Community SDG dashboard, mapping current sustainability initiatives and
15 SDG indicators, presents a first yet important step in visualising local sustainability
patterns and in engaging the community more effectively with monitoring. The indicators
included in the dashboard can be expanded as data become available. It also represents a
framework transferable to other geographical areas and communities focusing on similar
efforts (e.g., in Ireland: Dingle 2030, Cloughjordan Eco Village). While the ultimate goal
is to create a network of sustainable communities that locally monitor sustainability and
feed into national SDG reporting, lack of funding has, at least temporarily, hampered this
process. The benefits of such initiatives are clear, however, in identifying priorities which
foster local engagement in sustainability interventions and in encouraging the mobilisation
and standardisation of existing datasets for enhancing the evidence-base. There is a moti-
vating opportunity to actively engage the community in bringing sustainability into action
and, more importantly in the context of indicator data needs and the purpose of this paper,
to use community-driven approaches to capture local changes and thus provide an account
of local progress towards the achievement of the SDGs that is of higher resolution and is
better grounded in reality.

Ultimately, the achievement of SDGs can only be fully captured and understood
through the marrying and validation of official national data sources and locally collected
data. The seamless scaling down and up of datasets requires multiple considerations,
including strategic partnerships, investment, systematic data collection methods, and
data protection ethics. A first step towards scalability is the exploration of existing data
and issues. This paper has unveiled and discussed data availability and scale issues
that are common in Irish practice, many of which are transferable to other geographical
areas. Understanding these issues is essential to inform future SDG monitoring mecha-
nisms. It is only through concerted local, regional, and national data-gathering efforts
that communities, territories, and nations can truly understand any shifts towards a more
sustainable future.

Supplementary Materials: The Community SDG Dashboard can be accessed at: https://ucdireland.
maps.arcgis.com/apps/dashboards/8de77fd7713e4a1f80645df277b4a46a, accessed on 6 March 2023.
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