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jhemingway@ioerde Urban environmental acupuncture (UEA) is a novel approach designed to

'Leibniz Institute of Ecological ith iety of stakeholders t fully impl t nature-based
Urban and Regional Development, engage with a variety of stakeholders to successfully implement nature-base
Weberplatz 1,01217 Dresden, solutions in dense urban areas. The Interreg Central Europe project SALUTE4CE
Germany piloted this concept through small-scale, low-budget interventions in four cities:

Chorzow (Poland), Erfurt (Germany), Alessandria (Italy), and Liptovski Mikulas
(Slovakia). The pilot projects were designed to be quickly implementable, utilizing
abandoned or undesirable sites, with the potential to catalyze both physical and
social transformation. Interviews with local actors in these cities after project
implementation provided valuable feedback, which was used to develop principles
of urban environmental acupuncture. While the limited number of interviews means
these findings offer only initial insights, they are largely supported by existing
research. Nevertheless, this perspective provides important lessons that can inform
future transformation projects and help evaluate the success of the UEA approach.
The key contributions of this work are the introduction of urban environmental
acupuncture concept, deriving principles of UEA based on feedback from local
stakeholders and offering insights in future design and evaluation of similar nature-
based solution initiatives in dense urban environments. This perspective helps

to establish the potential of UEA as a tool for engaging diverse stakeholders and
catalyzing sustainable urban transformation (specifically expansion of nature-based
solutions) through low-cost interventions.

Policy and practice recommendations

<To maintain low project costs, strategic decision-making is needed regarding

the types of nature-based, the condition of the sites before construction, the
infrastructure to be placed on the site as well as activation of volunteers in project
activities.
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‘Within the Central European cities examined, small, underutilized, and abandoned
spaces are abundant and offer a way forward in implementing nature-based
solutions.

-To improve rapid implementation of nature-based solution implementation,
processes within cities should be streamlined (e.g. bundling projects, easing planning
requirements for micro projects).

-To further promote implementation beyond initial nature-based solution

projects, catalyze broader transformations (e.g. include the public in planning and
implementation processes, identify sites for future UEA implementation, integrate
UEA in planning documents, obtain letters of commitment from politicians).

Science highlights

The UEA principles provide actionable knowledge concerning nature-based solution
implementation within dense urban areas, which can be developed and tested
further.

-By developing and examining UEA principles, the need to learn from local,
experiential knowledge to enrich the quality and impact of investigations is
recognized.

-The success of the UEA principles in practice should be reflected upon with local
practitioners, as this feedback loop can help refine the principles and improve
implementation of nature-based solutions.

-Co-creation is important for further UEA research to improve planning and
governance of nature-based solutions. Examination of UEA outside of the European
context in more dense areas is needed to expand the applicability of the concept
globally.

Keywords Urban environmental acupuncture, Co-creation, Urban transformation,
Urban planning, Nature-based solutions

What is urban environmental acupuncture?

Urban environmental acupuncture or UEA was developed for and used to guide the
SALUTEACE project to specifically implement nature-based solutions. It stems from
urban acupuncture, a heuristic or planning concept derived from traditional Chinese
medicine, referring to planning actions which stimulate a city’s nervous system via micro
interventions with the intention to have a catalytic effect on the urban fabric as a whole
(McGuirk 2014). The underlying idea of urban acupuncture and undoubtedly its chief
message is that through implementation of many small interventions concrete changes
take place, like a ripple effect helping to cure or enhance the entire system (Casagrande
2013; de Sola-Morales 2008; Lerner 2014). In early implementation, urban acupuncture
was not focused on ecological sustainability but rather on urban regeneration. It has
since developed further to include sustainability, climate change and urban greening ini-
tiatives (Balicka et al. 2021a; Apostolou 2015; Lastra and Pojani 2018). Most similar to
UEA, eco-acupuncture is defined as a unique process to co-create visions to bring vision
to interventions and catalyze rapid transformation (Ryan 2013). UEA is different, as it
is specifically focused on nature-based solution implementation. UEA as utilized in the
SALUTEACE project, addressed barriers toward nature-based solution implementation
specifically low city budgets, a lack of open sites for such nature-based solution imple-
mentation and the need to react quickly toward climate change impacts such as extreme
heat or flooding.
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What are the research gaps addressed?

The SALUTEACE project and principles provide a good example of how nature-based
solutions can be embedded in current planning and political frameworks. Specifically,
the project addresses research gaps in the field of urban transformation by demonstrat-
ing approaches to multi-stakeholder co-creation and shared understandings of prob-
lems. Importantly, the project and principles move beyond conceptual solutions to
provide actionable knowledge on Zow local collaboration and co-creation can enhance
capacity building and support the implementation of nature-based solutions — areas
that have previously identified as being critical research gaps (Connop et al. 2016;
Wickenberg, McCormick, and Olsson 2021; Wolfram, Borgstrom, and Farrelly 2019;
Frantzeskaki 2019). The project also addresses the necessity to generate new ways for
engaging diverse stakeholders (Wolfram 2016) to increase adaptive capacity and over-
come financial and implementation barriers. Furthermore, by creating and evaluat-
ing the principles of urban environmental acupuncture (UEA), this perspective piece
addresses the need to learn from local, experiential knowledge to enrich the quality and
impact of investigations, while also measuring the success of these principles in prac-
tice, by reflecting on them with local practitioners (Durose, Richardson, and Perry 2018).
Overall, the SALUTE4CE project and its principles make important contributions
toward bridging the gap between conceptual urban transformation models and their
operational implementation.

Where has urban environmental acupuncture been implemented?

Despite their clear benefits, the implementation of nature-based solutions faces barriers
such as a lack of political leadership, interagency cooperation, and guidance on integrat-
ing green infrastructure with grey infrastructure (Alex and Jim 2012; Deely et al. 2020).
Challenges within design professionals include navigating regulations, financing, and
fostering innovation (Zungia-Teran et al. 2020). The crucial role of resident inclusion
and engagement in planning has been repeatedly emphasized as essential for overcom-
ing obstacles and promoting the successful implementation of nature-based solutions
(Zungia-Teran et al. 2020; 2020; Haaland and Konijnendijk van den Bosch 2015; Alex
and Jim 2012). The SALUTE4CE project funded through Interreg Central Europe from
2019 until 2022 attempted to address these barriers with the goal to protect and develop
natural resources through increasing the capacities of the public sector and related enti-
ties, to improve the integrated environmental management of green and blue infra-
structure in functional urban areas. The countries included in the project were the
Czech Republic, Poland, Slovakia, Germany, and Italy with the following backgrounds
in research, city administration, botany, and local regional development. Co-creation
was conducted across countries, academic disciplines, and professions for a number of
deliverables including; an action planning concept, 4 local action plans, methodologies
for selecting UEA sites and nature-based solutions. Sixteen pilot projects were imple-
mented and were diverse, they included; elementary school gardens, pocket parks, an
urban orchard, green facades, roof gardens, planter pots and urban meadows and varied
in size (e.g. 300 m2, 600 m2, 1,600 m2). A commonality among all four pilot projects was
a focus on climate change adaptation especially in relation to heat regulation, air qual-
ity, and high precipitation events (Hemingway et al. 2022). The public played an inte-
gral part in selecting, designing and in some cases implementing the sites, living labs
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were conducted in the 4 pilot project countries. To advance the implementation of UEA
training courses were co-produced in all 4 pilot project countries including an e-learn-
ing course with the option to obtain certification, a handbook and guideline on imple-
menting UEA as well as lectures at universities and online and in-person training for
practitioners. A review of each principle and the experience of practitioners is provided
including suggestions on how to further improve UEA implementation.

Principle I: maintain low budgets through Strategic decision-making

Often small scale acupuncture projects are implemented because they are associated
with being low cost (Balicka et al. 2021a; Benton et al. 2021). In the face of shrinking city
budgets and increasing operating costs, it was thought that UEA offered a practical and
operable solution within European cities (SALUTE4CE 2019). Despite the obvious logic
that smaller green infrastructure projects cost less than large projects, more detailed
information was sought concerning the practicality of this assumption. While interview-
ees felt UEA was indeed low budget, they also highlighted some important consider-
ations to keep in mind.

Project partners agreed that construction costs of UEA sites are significantly lower as
this is directly related to the UEA sites. One of the city officials compared the cost of a
UEA site as being €93,000 compared to €400,000 for a larger public park. Another inter-
viewee pointed out although individual projects are low cost they had not calculated a
cost per square meter. There has been some evidence to suggest that large scale proj-
ects are in fact less expensive when scaled down per parcel (Local Housing Solutions
2023). However, where government budgets are constrained and implementing costly
urban greening projects is impossible, UEA is still an actionable option. Interviewees
also suggested considering the type of nature-based solutions chosen because may have
a large impact on implementation costs. Take the example of a green meadow in Ger-
many, it is much less expensive to create 10,25 € per Square Meter)(Witt 2018) than a
green wall in Germany which costs €250 per square meter including technology and
planting (Wiesneth 2021). Interviewees also recommended considering physical charac-
teristics of potential sites at the time of acquisition. Sites needing little to no preparation
before pilot project construction are less costly than those requiring debris removal or
soil replacement for example. For international projects, it may be wise to consider the
hourly wages across countries in the project budget. The average labor costs per hour
worked can vary greatly (i.e. Germany €37.30, Italy €28.50, Poland €11.20 and Slovakia
€14.00 (Statistisches Bundesamt 2022).

What is more, the addition of equipment such as benches and playground equip-
ment have the potential to increase project costs dramatically. In Germany, the cost of a
climbing rope is upwards of €5,200 euros, a climbing net pyramid €10,400, larger balanc-
ing and climbing facilities may cost upwards of €28,000 (“Was Kosten Spielgerite Fiir
Den Offentlichen Bereich?” 2023). This may be country dependent, as costs in Germany
tended to be more extensive than other project partner countries (i.e. Slovakia, Italy,
Poland).

Finally, one interviewee referred to the unaccounted-for savings that may result from
UEA implementation which we could not measure in the SALUTE4CE project. For
instance, UEA interventions designed to mitigate the effects of climate change such as
flooding and extreme heat may help to avoid expenses related to climate change damage
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later - what is more, less demand for gray infrastructure and traditional irrigation sys-
tems which may result in lower economic cost. Indeed a combination of blue, green
and grey measures has been found in the literature to be optimal where space is limited
(Alves et al. 2020) and multiple co-benefits of green infrastructure have also been iden-
tified including climate adaptation (i.e. flood control), social, ecological and economic
benefits (Elmqvist et al. 2015). Where costs should stay low, deliberate, and conscious
decisions should be made to do so, either by avoiding the implementation of costly mea-
sures or equipment, or through other creative measures such as involvement of volun-
teers (e.g. site implementation, maintenance or donations (e.g. equipment, funding).
Support for involvement of citizens in nature-based solution projects can be widely
found (Rosso et al. 2022; Campbell-Arvai and Lindquist 2021). The small nature of UEA
sites is conducive to resident involvement because the sites are less demanding than
larger greenspaces. Based on this principle UEA could be implemented as intended as
low budget interventions however it is through conscious decision-making and creative
solutions that the budgets can remain low.

Principle II: leverage small, underutilized, and abandoned urban spaces to expand
implementation of nature-based solutions

Small and underutilized spaces within cities have been identified as having the poten-
tial to expand the distribution of green space within dense urban areas (Peschardt et
al. 2012). In some cases, re-wilding may have already occurred naturally or the spaces
are simply abandoned or underutilize and may lend themselves to further nature-based
solution development (Mathey and RofSler 2021; Preston et al. 2023; Hemingway et al.
2019). Abandoned urban micro-spaces may promote biodiversity (Villasefior et al. 2020)
by increasing wildlife habitat (Lima et al. 2023) and attracting less common animal spe-
cies to colonize cities (Beaugeard, Brischoux, and Angelier 2021). They may also provide
recreational spaces for urban dwellers (Hofmann et al. 2012) or contribute toward urban
infrastructure as elements of storm-water management for example (Kirnbauer et al.
2013). Interviewees from all four project partner cities confirmed small, underutilized,
and abandoned sites are indeed abundant and obtainable (i.e. each city identified poten-
tial sites using decision-making criteria developed in the project). Where ownership
of the sites belonged to the cities themselves, obtainability was simpler than with pri-
vately owned sites (Hemingway et al. 2022). Interviewees also confirmed current spatial
configurations due to former spatial development are conducive toward further devel-
opment of UEA sites. Within post-industrial landscapes there has been a discussion
on how to improve urban landscapes by re-developing them (Loures 2015). Restoring
the natural environment in postindustrial cities has been found to be a good method of
regenerating the economy, social conditions and urban infrastructure (Power 2018). The
sentiment among project partners is that currently these derelict micro-spaces are per-
ceived as undesirable for private developers. As such, these small sites are easily avail-
able and obtainable compared to larger sites. There is evidence that as density increases
the desirability of micro-spaces also increase. In Tokyo, Japan, micro-bars, restaurants,
housing and other diverse services can be found weaved into the dense urban structures
(McReynolds 2023). In highly dense old city centers in China micro-spaces are preferred
as they are conducive to communication and embedded into the city; they are seen as
revitalizing the city and further cultural traditions (Song 2022).
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Not only are these sites abundant and obtainable they are locally embedded and can
easily be identified by local residents as a way to expand and embed nature-based solu-
tions in dense urban areas. It was emphasized by interviewees that local residents had
played an important role in the selection and identification of potential UEA sites. Tech-
nological advances such as social media in conjunction with Geographic Information
System (GIS) tools had assisted citizens in co-identifying and selecting sites together
with local practitioners. Citizen input utilizing GIS has been found to be useful in tar-
geting conflict areas, less valued areas for redesign and management and beloved sites
which should be protected (Rall, Hansen, and Pauleit 2019). GIS also has the poten-
tial to connect green spaces, help integrate UGI, improve collaboration and enhance a
socially inclusive planning process (Rall, Hansen, and Pauleit 2019). All project partners
organized living labs to promote and help organize UEA implementation. This could be
seen as organizational policy instrument as local actors were mobilized via partnerships,
agreements and social networks (Molenveld, Voorberg, and Brinkman 2020). Not only
was citizen knowledge useful in identifying potential UEA sites but interviewees felt it
likely improved citizen acceptance of the measures in the long-run. Indeed, locally initi-
ated actions to implement greenspace have been shown to improve the physical quality
of the space but also enhance social inclusion (Vano, Stahl Olafsson, and Mederly 2021).
It was recommended that citizens also be involved in the maintenance of the micro UEA
sites, however, the effectiveness of this could not be examined. This is related to the
temporary funding of such research projects and highlights the need for funding to go
beyond project implementation so that the impacts of such project can be evaluated. In
the cities examined small, underutilized and abandoned sites were abundant and obtain-
able, and could be used to implement nature-based solutions. The principles could be
expanded to highlight the practicality of engaging the public in these types of small and
locally embedded project including identifying and selecting the sites.

Principle Ill: improve rapid deployment of UEA by streamlining implementation processes
Small-scale localized projects have been identified as a potential method of renewing
and recovering cities. Bio-urban healing is one example where a development process
occurs bridging modern society with nature (Casagrande 2020). Small scale planning
projects have been said to be innovative as compared to traditional large-scale forms of
urban renewal planning because they can be implemented quickly in response to com-
munity needs (Balicka et al. 2021a). Which is relevant in the contemporary world where
the needs and challenges of the urban centers are quickly changing.

More recently, a shift has taken place from top-down to bottom-up approaches par-
tially dependent upon volunteerism; the countries examined in this project were at
various stages of this process (ROSOL 2010). Public and private actors can be “enabled
or activated” to provide services such as greenspace where city budgets do not allow
(ROSOL 2010). While valuable to the planning process citizen (public) participa-
tion (e.g. living-labs, online voting platforms) can be time consuming and costly which
needs to be taken into consideration during project planning. One of the interviewees
felt that the intensive public participation required within the SALUTE4CE project
while implementing UEA was time consuming and slowed the process of green infra-
structure implementation. However, they did see the added value and importance the
public was making in the planning process. Despite the small-scale nature of UEA, the
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same formal planning practices need to be performed as with larger green sites. This
may include: project planning, project cost estimations, gaining city approval, prepara-
tion of the tender and the public procurement process. The public procurement pro-
cess was highlighted by interviewees to be a cumbersome and time-consuming process.
Public procurement refers to the process of public authorities, such as governments or
local authorities, to purchase labor, goods or services from companies (European Com-
mission 2023). Within the European Union (EU) over 250,000 public authorities spend
14% of their GDP (~€2 trillion) on purchases such as services, labor and supplies (Euro-
pean Commission 2023). The EU encourages authorities to take into account the envi-
ronment, social considerations and innovation when procuring services for the public
(European Commission 2023).

The public tender in some cases did not seem to be appealing to potential bidders
either because the projects were so small that they were not profitable enough or the
contractor did not possess the necessary expertise (i.e. to construct a green facade). The
COVID-19 pandemic amplified the difficulties of the public procurement process as well
(e.g. labor shortage, bans on public meetings, illness). Despite the pandemic and other
challenges, the implementation and construction of UEA sites themselves were reported
to be indeed rapid. In one extreme case, the public procurement process lasted more
than one year. All 16 pilot projects could be implemented within the three-year project
duration. UEA was also implemented transnationally, and a number of decision-making
tools had to be co-created beforehand. Thus, under less tricky conditions (i.e. implemen-
tation by a single entity or municipality, decision-making tools already provided) the
interventions should be able to be implemented quicker. Planning preparation for the
UEA projects may take up to three months. Small scale interventions such as rain gar-
dens, bioswales, cisterns, permeable pavements, tree filter boxes and green roofs could
potentially be constructed in a matter of days or weeks while larger projects may take
years (Rutgers 2018).

Ownership of the sites also made a difference in the rapidity of implementation. In
cases where the city already possessed the sites, investments could be realized more
quickly (i.e. avoiding ownership agreements). Within the SALUTECE case studies we
found that land owned by the city could be converted to greenspace without directly
competing with development. However, interviews conducted in the Republic of Korea
showed that this was not the case (Song et al. 2024), suggesting this may be highly
dependent on the local settings. Regardless, public sector funds and other incentives can
be offered to the private sector to revamp abandoned sites into green lots. Private house-
holds possess a large amount of property which can be utilized as urban greenspace
as well. In that case, the private homeowners would also need to be convinced or such
project incentivized (McDonald et al. 2023). In conclusion, UEA projects can indeed
be implemented quickly however certain factors may slow their implementation such
as the demands of public participation (however this is necessary as it is identified as
important in shaping urban transformations), fulfilling planning requirements like in all
urban planning projects and certain factors out of one’s control such as pandemics. The
development of new policies could help to fast track UEA projects for example bundling
multiple projects during the tender and public procurement process and easing formal

planning requirements for micro-projects.
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Principle IV: catalyze broader urban transformations

UEA, as a form of urban acupuncture, should influence change beyond interventions and
trigger positive chain reactions improving the entire system as a whole (Lerner 2014; de
Sola-Morales 2008). According to Lerner, “no matter how good [planning] may be, a plan
by itself cannot bring about immediate transformation. Almost always, it is a spark that
sets off a current that begins to spread. This is what I call good acupuncture - true urban
acupuncture”(Lerner 2014). An effort was made to examine the potential of positive chain
reactions resulting from the project and its pilot projects. Based on interviews, a number of
factors could be identified pointing toward the potential transformation beyond the pilot
projects implemented. First, the identification of UEA sites together with the public has gar-
nered interest and motivation to further UEA implementation in the future. Only a small
portion of the potential UEA sites identified could be implemented resulting in many more
already available sites for further UEA development. Moreover, UEA has been integrated
into a number of strategic planning documents. According to city officials, plans exist to
apply for funding for further implementation through city, European Union and other Euro-
pean funds. Interviewees indicated that the action plans already having developed within
the SALUTEACE project could be useful for programming and securing future financial
investments. Letters of commitment have been signed by respective cities to take certain
actions, such as establishment of a working group and implementation of UEA sites. The
general sentiment among project partners was that citizens, students, politicians, and fel-
low practitioners reacted positively to the UEA concept. Interviewees witnessed increased
concern regarding environmental protection and climate change in general, suggesting
that a demand for this type of action exists. All the project partners indicated within the
interviews that either formal or informal plans exist to continue with UEA into the future.
The SALUTE4CE has provided an implementation framework for nature-based solutions
by co-creating decision-making tools e.g. selection of sites criteria, a hand-book, guidelines
and various training materials and demonstrating UEA implementation via 16 pilot proj-
ects. The interviews showed that the intention exists to continue with UEA implementation
however more research is need to examine whether or not this has taken place.

Conclusion
Pilot projects were designed to be quickly implementable, utilizing abandoned or unde-
sirable sites, with the potential to catalyze both physical and social transformation.
Based on feedback from interviews, UEA did in fact deliver what it promised as the proj-
ects could be implemented as intended. However, based on stakeholder feedback inten-
tional decisions can improve outcomes. For example, maintaining low budget projects
requires strategic decision-making regarding the types of nature-based solutions imple-
mented, involvement of volunteers and the quantity and types of outdoor equipment.
Furthermore, current planning systems could be altered to streamline implementation
processes making implementation of UEA quicker. The principles provide actionable
knowledge specifically addressing embedding nature-based solutions into planning and
political frameworks and the urban fabric itself. The principles also help to overcome
barriers such as low budgets, expanding nature-based solutions where there is little
space to do so, and pushing for further transformation of dense urban spaces.
Co-creation is essential if UEA is to be implemented because projects are locally
embedded, volunteers may also play an important role in identifying potential UEA



Hemingway Marie Urban Transformations (2024) 6:10 Page 9 of 11

sites, implementing and maintaining them as well as keeping project costs low. But
most importantly, the projects must be accepted and embraced by the public to further
expand nature-based solution implementation i.e. urban transformation. The engage-
ment of local stakeholders, including representatives of municipalities, experts, research
scientists and the public played an important role in the success of SALUTE4CE proj-
ects and will likely play an important role in future UEA implementation. The adoption
of UEA to implement nature-based solutions also provides a forward-thinking vision
for how urban transformation can take place. The “ripple effect” metaphor can help to
address the improvements of the urban fabric via concrete, context specific changes
which should cumulate and lead to an overall improvement of the urban fabric. Co-cre-
ation is also important in maintaining the principles in UEA implementation for exam-
ple, low budgets may be maintained via voluntary work, identification of UEA sites has
been successful in the past by including the public. Co-creation will also be important
in improving the principles in the future for example to streamline implementation pro-
cesses it will be necessary to collaborate with city administrators and politicians.

More research is needed examining the long-term impacts of UEA projects (e.g. climate
adaptation, improved well-being, cost-savings related to grey infrastructure) and whether
the sites are maintained in the long-term (e.g. is quality maintained, barriers and success
factors). The principles provided can be used to implement nature-based solutions and they
may also be further elaborated or expanded. The principles may also be used among co-
creators to assess implementation of nature-based solution projects. Further research, test-
ing and documentation of current principles developed here may improve the planning and
governance of nature-based solutions. Examination of UEA outside of the European con-
text in more dense areas is needed to expand the applicability of the concept globally.

Appendix
Reflecting on UEA principles with Central European Cities having implemented UEA.

City Interviewed Date Interviewee Occupation  Other attendees

Liptovsky Mikulas, Slovakia  February 22,2022 City project management  Two other assistants (provided
opinions and translation help)

Chorzow, Poland February 22,2022 City director (development  One other city employee
and external funds) attended

Impulse Region Germany  February 24, 2022 “Impulse Region” office Attended alone

Alessandria, Italy February 24, 2022 City Employee Attended alone but spoke to

other employees beforehand

Source: Author
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