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Abstract: European countries recently prepared recovery and resilience plans (RRPs) to recover from
the pandemic crisis and reach climate neutrality. Nature-Based Solutions (NBS) are recognized as
crucial drivers to fostering climate transition while addressing other challenges. Accordingly, RRPs
offer the opportunity to promote the adoption of NBS. This article assesses the NBS embeddedness in the policy discourse of Italian and Portuguese RRPs and how they are considered to meet
climate–and related environmental–targets. We conducted a discourse analysis based on two steps,
(i) a quantitative analysis to classify different nature-related terms into four categories—biophysical
elements, general environmental concepts, threats and challenges, and NBS—and estimate their
frequency in the text; (ii) a qualitative analysis to understand the relationship between the categories
of challenges and NBS as well as the dedicated investments. The results show that NBS are barely
mentioned, with a frequency in the texts for the NBS category of 0.04% and 0.01%, respectively,
in Italian and Portuguese RRPs. Narratives are mainly built around general concepts such as resilience and sustainability with nature scarcely considered as an ex novo solution to meet challenges.
Notwithstanding, Italy invests 330 M in the implementation of urban forests, while in Portugal,
no specific NBS interventions have been considered so far. To date, both countries are primarily
orienting the climate transition toward reducing emissions instead of combining these measures with
multifunctional NBS to address environmental and socio-economic challenges.
Keywords: discourse analysis; environmental policies; green deal; NextGenerationEU; bio-based
economy; climate change; urban forests
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The European Union is addressing the recovery from the pandemic crisis by investing
in a stimulus package worth EUR 2.018 trillion at current prices. It consists of a combination
of the EU’s long-term budget for 2021 to 2027 and the NextGenerationEU [1]. The latter
is a temporary instrument to stimulate the recovery with scope and ambition without
precedent, including investments and reforms to accelerate the ecological and digital
transition, support education, and achieve greater gender, territorial and generational
equality. To access NGEU funds, each member state had to prepare a national recovery
and resilience plan (RRP) for the period 2021–2026, according to the criteria established
by Article 18 of Regulation no. 2021/241/EU. One-third of the overall EU budget aims to
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finance the European Green Deal, under which Europe aims to become the first climateneutral continent by 2050, producing no more greenhouse gases than the ecosystems
can naturally absorb. To reach this target, all the member states pledged to reduce net
greenhouse gas emissions by at least 55% in 2030 as compared to their 1990 levels. Further
ambitious environmental goals were set for all member states, such as zero soil sealing
by 2050 [2] and a vast tree planting campaign (i.e., 3 billion trees by 2030; [3]). Achieving
these goals relies on the transformation of all sectors of the EU’s economy, requiring a
paradigm shift for a transition to a circular, nature-positive, carbon-neutral, bio-based and
equitable economy [4–7]. Therefore, the focus should not be only on the transformation
of energy and transport systems, but also on measures across the economy to harness
the potential of nature to contribute to both mitigating climate change and enhancing
our resilience to its impacts [8]. As one of the main environmental challenges, climate
change is already affecting Europe’s ecosystems and human health, and it is expected
to pose further threats to the ecosystem and socio-economic system shortly [9–11]. The
RRP is thus an opportunity for all the member states to include and invest in a naturebased recovery, addressing the effects of climate change via adaptation and mitigation
measures [4]. The latest IPCC report states that all scenarios that limit climate change to
1.5 ◦ C rely on decreasing emissions, decarbonizing the economy as well as adopting landuse change mitigation strategies [12,13]. Accordingly, coupling the decrease in emission
sources with the increase in carbon sinks through terrestrial ecosystems is one of the
most reliable strategies to fight climate change [9,14,15]. Particularly, all nature-based
approaches have emerged as a key instrument to face different challenges across sectors
of society and business, also offering multiple cost-effective benefits to ecosystems and
human wellbeing [12,16]. However, adopting a nature-based economic perspective means
the explicit recognition of nature as both providing inputs and generating outputs for our
economy [4,17]. Although it could be still difficult to assess the monetary value and the
economic benefits of the outputs [18,19], it is recognized worldwide that there is a need
to overcome the “business-as-usual” model based on resource exploitation, biodiversity
loss, and carbon emission growth through investing in nature and fostering the transition
to sustainable development [6,20].
In recent years, several nature-based approaches have become a key topic of contemporary research on sustainable development of urban and rural areas [21] such as ecological
restoration, ecological engineering, green and blue infrastructure, ecosystem services, urban
forestry, ecosystem-based management and adaptation, and eco-disaster risk reduction [22–24].
Since 2015 [25], the concept of Nature-Based Solutions (NBS) enclosed each of them under
its ‘umbrella’ including all the approaches, with different terminology, that work with and
enhance nature to help address multiple challenges [26]. Several studies have indeed shown
how NBS are very efficient in facing extreme events related to climate change, by adaptation and
mitigation actions (e.g., reducing flood risk, and storing CO2) [10,27,28], contemporarily able to
preserve human health [27,28], psychosocial well-being [29,30], improve air quality [31–33], and
increase landscape connectivity [34,35].
Thanks to their capacity and multifunctionality, NBS are gaining momentum in the
emerging policy discourse, and multiple initiatives raised to mainstream the NBS, encouraging their development for more sustainable and just communities [36]. Therefore, NBS are
expected to further shape the policy narrative in global environmental decision-making [37].
Accordingly, at a global policy level, 66% of all signatories to the Paris Agreement included
NBS for climate change mitigation and adaptation in their nationally determined contributions [38,39]. Furthermore, the EU claims to be a world leader in NBS through supporting
numerous projects in the Research and Innovation Agenda [23,25]. These projects are proving to be a catalyst for research–practice partnerships [40], gathering insights regarding
NBS performance, impacts assessments, and cost-effectiveness [8,41]. Consequently, NBS
are tested in front-runner cities, demonstration sites, and urban living labs, and the EU is
using their outcomes to upscale these initiatives to a broader public [10,23] and to facilitate
their operationalization from experts to decision makers and stakeholders [42]. However,
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the contexts of urban living labs, as well as frontrunner cities and regions, are designed
to provide flexible governance conditions, supportive decision makers, and policy instruments [43], hence scarcely representing the complicated real-life contexts of practice [39].
Furthermore, working with limited and scattered case studies, and often only at the local
and municipal level, increases the difficulties to spread the gained knowledge to other
contexts and scales, rising the issues related to planning silos [44,45]. This overlaps with
the fact that the policy instruments for NBS implementation are mainly restricted to the
municipal level (i.e., focusing on urban planning [46]) and not to the landscape, country
or higher levels [47]. So far, the processes to mainstream and institutionalize NBS into
national policy are still not clear, and this concept, with its huge potential, is suffering
multiple incorporation difficulties as already observed for other environmental concepts
(e.g., ecosystem services) [45].
Given the planned investments to reach global and European targets (e.g., RRP) as
well as the high NBS capacity to help in this path, there is still a need to enhance knowledge
regarding the NBS inclusion at national and regional policy levels [16,48]. It is necessary
to urgently strengthen policy frameworks at the national level [49] to enhance NBS multifunctionality in favor of climate mitigation and adaptation, biodiversity conservation and
human well-being as a whole [12,44,48,50]. Therefore, as economic instruments are usually
recognized as enablers for a successful NBS uptake [51], taking benefit from the investments related to the recovery from the pandemic crisis is probably the once-in-a-lifetime
opportunity to systematically introduce NBS in the member states policy framework.
In this work, we explored if member states have seized this opportunity by analyzing how
the role of nature is embedded in the narrative of RRP documents, and how NBS are framed
as an investment to foster the climate transition. Narrative and discourse analysis have been
applied to other environmental policies, processes, or plans [52] to assess the embeddedness
of particular topics since different narrative approaches can influence decision making and
knowledge production [37]. Particularly, we focused on two case studies, Italy and Portugal.
Both countries are heavily impacted by climate change and are studied by several projects
focusing on NBS and related approaches (e.g., H2020, LIFE). Firstly, we conducted a discourse
analysis based on two stages. A quantitative analysis to collect different nature-related words
included in both the RRPs, classifying them into four different categories of terms. After
that, we conducted a qualitative analysis to understand the way NBS are included in the text
and how they are translated into actions, interventions as well as investments. Finally, we
presented a comparative analysis between the two member states, highlighting the current
state, pros, cons, possible ways forward, and future challenges.
2. Background
Description of the Recovery and Resilience Plans in Italy and Portugal
The recovery and resilience plans (RRPs) aim to mitigate the economic and social
impact of the coronavirus pandemic and to enhance EU sustainability, resilience, as well
as its ability to face climatic and digital transitions’ challenges. The EU regulation sets
six major areas of intervention (pillars) on which all RRPs have to focus: green transition;
digital transformation; economic cohesion, productivity, and competitiveness; social and
territorial cohesion; health, economic, social, and institutional resilience; and policies for
the next generation. The green transition pillar derives directly from the Green Deal and
thus shares the dual goal of achieving a reduction in greenhouse gas emissions of 55%
compared to the 1990 scenario by 2030 and, in turn, to achieve climate neutrality by 2050.
The regulation of the NGEU stipulates that (i) at least 37% of planned investment and
reform should support climate goals, and (ii) all the investments and reforms must respect
the principle of “do no significant harm” to the environment [1].
The RRP is, in each member state, a reform plan mainly based on fostering economic
growth and increasing job opportunities. The guidelines for the development of RRP
identify under the name of “Components” the areas where aggregate investments and the
respective reforms to reach specific objectives. In accordance, the investment lines need to
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be matched to a reform strategy aimed at improving the regulatory and legal conditions of
the context and to steadily increase the country’s equity, efficiency, and competitiveness.
Each Component reflects reforms and investment priorities in the area of intervention to
address specific challenges by building a coherent package of complementary measures.
The expected economic growth in terms of gross domestic product is similar between
the two countries analyzed. Both countries start with a growth in the gross domestic
product of 1.5%, expected to lift to 2.5% in Italy and to 2.4% in Portugal, by 2026, employing
economic resources about 12 times higher in Italy than Portugal. The expected economic
growth is up to 240,000 and 50,000 new jobs, respectively.
The Italian RRP is organized into 16 Components, in turn comprising 63 reforms and
163 investments, financing a total of EUR 191.5 billion. The Components and the respective
reforms and investments are grouped into six missions: digitalization (40.3 billion) ecological transition (59.5 billion), sustainable mobility (25.4 billion), research and education
(30.9 billion), social cohesion and inclusion (19.9 billion), and health (15.6 billion). The
ecological transition takes the highest percentage of the total funding program with respect
to the other missions [53].
The Portuguese RRP is organized into 20 Components that, in turn, comprise 37 reforms
and 83 investments, financing a total of EUR 16.6 billion. The Components and the respective reforms and investments are grouped in three structuring dimensions: resilience
(11.1 billion), climate transition (3 billion), and digital transition (2.5 billion). Both the
transitions—climate and digital—represent 33% of the total funding program, while the
remaining resources are dedicated to the resilience dimension, which encompasses the
aspect of social vulnerabilities, economic and territorial resilience [54].
3. Materials and Methods
The methodology used in this work is based on a discourse analysis [52] conducted in
both the original RRPs. In our understanding of discourse analysis, discourses are defined
as “socio-cultural meaning structures identified through general characteristics of text,
speech or the symbolic aspect of actions” [52]. Narratives are instead adopted by different
stakeholders (e.g., policymakers, NGOs, and research institutes) to frame and legitimize
their work associated with or adapted to a certain discourse [55]. In our work, we divided
the discourse analysis into two different steps, quantitative and qualitative. Firstly, we
conducted a content analysis of the RRPs considering different nature-related terms and
we grouped them into four categories, Biophysical elements (I), General environmental
concepts (II), Threats and challenges (III), and NBS (IV). Grouping the terms into categories
was instrumental, as nature can be framed in the narrative of policies according to different
aspects and functions, which is reinforced by the growing use of discourse analysis to
study environmental challenges in policy topics [52]. As visible in Table 1, in category I, we
considered the most common biophysical elements (e.g., tree). In category II, we considered
the concepts that are usually included in the policy narratives (e.g., the environment in
a broader meaning) but not associated with physical elements or established solutions.
Particularly, some of the concepts that have become hegemonic in the policy discourse (e.g.,
resilience and sustainability) by functioning as a linguistic political mechanism, despite their
frequent decoupling from objectives, indicators, and outcomes in policy achievement, from
environmental conservation to social equity [56]. In category III, we considered threats and
environmental challenges (e.g., climate change, biodiversity loss) that can be potentially
addressed by NBS or related approaches (e.g., green infrastructure, urban forests), as
already proposed in the literature [57]. Lastly, in category IV, we considered approaches
and methods that conceptualize nature as a solution to face multiple challenges (e.g., urban
forestry); thus, we considered them under the umbrella of NBS. In accordance with this
classification, quantitative analysis is performed as an instrumental step to help understand
the overall term frequency patterns shown in both documents and then employed to
orientate the qualitative step by focusing on the relationship between specific groups of
terms. Accordingly, in the qualitative step, we aim to investigate if nature is framed as a

Land 2022, 11, 1254

5 of 19

solution to meet the socio-economic and environmental challenges mentioned in the text
and if traditional approaches (e.g., brown infrastructure [58], grey interventions [59]) are
envisaged to address the challenges. In line with the aim of this work, we thus focused
the qualitative analysis only on the last two categories, i.e., threats and challenges, and
NBS. Through a coding process, we investigated the relationship between terms included
in the threats and challenges category with terms included in the NBS category, selected
in the quantitative step. To perform both the steps of the analysis, we used the Atlas.Ti
(version 8.3), a software used in social science research that assists in both the qualitative
and quantitative steps of the research (for a detailed review of the software, please see [60]).
Table 1. Coded terms and associated words, aggregated into four categories, “biophysical elements”—
category I, “general environmental concepts” related to environment and ecological transition
(hereafter “general environmental concepts”)—category II, “threats and challenges” potentially
addressed by NBS (hereafter “threats and challenges”)—category III, and “different ecosystem-based
approaches” (hereafter “NBS”)—category IV. The use of the “*” at the end of the word accounted for
both the plural and all the related words.
Terms

Category I
Biophysical elements

Tree*
Air
Territor*|Land
Water| Wetland*| Irrigation*
Soil
Ecosystem*
Biodiversity| Habitat*| Specie*
Riparia*
Forest*
Agroecologic*
Sea| Marin*| Coastal

Category II
General environmental concepts

Natural Capital
Circular Economy
Green*
Climate Transition| Green transition
Ecological Transition
Unsustainab*
Resilie*
Sustain*
Resist*
Natur*
Ecologi*

Category III
Threats and challenges

Climate change*
Land take| Soil sealing| Urbaniz*
Pollut*
Biodiversity loss| Ecosystem fragmentation |Habitat fragmentation
Hydrological risk| Landslide risk | Floods
Drought
Heat Island| Thermic stress| Heat wave
Desertifi*
Energy efficiency

Category IV
Nature-based solutions

Ecological Network*|Ecological Connect*
Natural Park*|National Park*|Protected/Natural area*|Marine area*
Nature/Ecosystems/Biodiversity/Landscape conservation
Ecological/Natural/Environmental restoration
Ecosystem based approach*
Ecosystem service*
Renatur*
Nature based solution*
Blue Infrastructure*
Green/Ecological Corridor*|Green Infrastructure
Natural engineering solution*|Bioclimatic architecture solution*
Permeab*
Urban Forest*
Forestation*| Reforestation| Afforestation| Forestry
Green area*|Green space*|Garden*
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3.1. Quantitative Step
First, we conducted a preliminary analysis of both RRPs in the original languages
(i.e., Italian and Portuguese) to identify and collect all nature-related terms enclosed in
the documents (please see Table S1 in the Supplementary Materials; the terms are selected
in both original languages). In addition, through a grey literature review, we identified
challenges and threats related to climate change that can be addressed by NBS [41] and
collected them along the texts. In total, we found 46 different nature-related terms and
grouped them into four categories able to explain the different roles and relationships with
nature, namely “biophysical elements”, “general environmental concepts” related to environment and ecological transition (hereafter “general environmental concepts”), “threats
and challenges” potentially addressed by NBS (hereafter “threats and challenges”), and
“different ecosystem-based approaches” (hereafter “NBS”). Specifically, Table 1 shows the
46 entries derived from the content analysis and classified according to the four categories.
When necessary, for some terms, we also considered other associated words, i.e., both
plural and singular (expressed in the table with the *) as well as the synonymous or close
meanings, e.g., Heat Island*|Thermal stress| Heatwave* (Table 1). All the words identified
(i.e., singular, plural, synonymous) were associated and coded as a single term (i.e., each
of the 46 entries in Table 1) through the Autocoding tool included in the software Atlas.Ti
(version 8.3) [60]. The search was conducted using the same principles of searching as in
the scientific databases; the use of the “*” at the end of the search accounted for all the
related words, e.g., “ecologi*” accounted for “ecological”, “ecologically”, etc. Hence, all
the words selected for each entry of the table were counted as references and assigned to
the respective term. In this way, we built a database with the number of references per
term shown throughout the document. During the Autocoding process, we excluded the
words that were not related to the meaning in the search, e.g., when the word “nature”
is presented as “the nature of the problem”, the word “nature” was excluded from the
counting as it is not relevant with the meaning of our interest. The number of references for
each term was then (i) summed up under each category to analyze the relative percentage
of the category out of the total words of the document and (ii) analyzed as the relative
percentage out of the total references counted in the document. These metrics allow us to
discuss and compare the different RRPs in both absolute and relative terms.
3.2. Qualitative Step
In the qualitative step, we focused our attention on the terms included in the category of threats and challenges (III) and NBS (IV) identified in the quantitative step. We
considered NBS, according to Eggermont et al. [61], as follows: Type 1 NBS, no or minimal
intervention in ecosystems for maintaining ecosystem services supply (e.g., protected areas
and conservation measures); Type 2, management approaches for improving the ecosystem
services supply compared to what would be obtained with a more conventional intervention (e.g., multifunctional agricultural and forests management); and Type 3, creating new
ecosystems (e.g., green roofs). For each of the terms included in the threats and challenges
category, we thus investigated when they are addressed by NBS (i.e., Type 1, 2, 3) or by a
traditional or grey approach (i.e., absence of NBS). We used an open coding approach to
assess how the categories of threats and challenges (III) and NBS (IV) were framed in the
policy discourse and then used an axial coding approach to relate the two categories and
understand if and how NBS are being considered to address the challenges (for the different
coding approaches please see [62]). Exploring the relationship between the terms in these
two categories we proposed a critical reflection, inspired by critical discourse analysis and
eco-linguistic, regarding the capacity of the government to seize the opportunity to include
NBS to foster the climate transition and meet the challenges presented in the two policy
documents (for further applications of critical discourse analysis in environmental and
policy discourse see [63,64]).
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In Portugal, the 46 coded terms show 1505 references throughout the document, with
a similar relative distribution frequency in four categories compared to the Italian results.
In this country, particularly, in category I (total 629 references), territory and water are
confirmed as the two most frequent terms (253 and 130, respectively), followed by forest
(i.e., 92) and sea (i.e., 81), while riparian and agro-ecology are absent. In category II (total
739 references), resilience and sustainability are confirmed as the two most frequent of the
category (267 and 251, respectively), followed by green and climate transition (59 and 57,
respectively). Analogously to the Italian RRP, the concept of unsustainability is absent.
Category III (total 126 references) is composed mainly of energy efficiency and climate
change (68 and 40, respectively), while the other terms coded as challenges appear in the
text less than six times, with habitat fragmentation and heatwaves absent. Considering
category IV (total 11 references), the terms protected areas, natural conservation, ecosystem
service, NBS, and ecological engineering appear less than five times.
4.2. Qualitative Analysis: The Role of Nature in the Narratives and Investments Envisaged to Meet
the Challenges
Following the quantitative analyses, and considering the previous results, we explored
across the documents how the threats and challenges presented in both plans (117 references
for Italy and 126 for Portugal) were envisaged to be addressed and the respective mitigation
role of the NBS mentioned (50 references for Italy and 11 for Portugal). We found that the
inclusion of nature takes different meanings and roles in the policy narrative (e.g., nature
as a resource, as hazard, etc.) and in the investments to tackle the challenges. Particularly,
both plans included conservation and protection approaches (NBS Type 1) as well as
management action (NBS Type 2) to face threats and challenges, while only the Italian plan
includes and invests in NBS Type 3 (i.e., building new ecosystems). However, we found that
the policy responses to the threats and challenges considered in the work are still mainly
oriented toward conventional approaches or grey infrastructures (i.e., the absence of specific
references to NBS in the texts). This is also confirmed by the fact that the investments to
foster the ecological and climate transitions (Mission 2 in Italy and Dimension 2 in Portugal)
are largely dedicated to mitigation measures (i.e., decreasing the emissions of industries
and transports, decarbonization strategies), while poor emphasis is paid to adaptation
measures in both policy narratives. Indeed, in the area of climate reforms and investments,
Italy’s major challenges include strengthening the energy efficiency of buildings (about EUR
15 billion), improving the management of waste and water resources (about EUR 12 billion),
as well sustainable mobility (about EUR 35 billion). Similarly, Portugal’s challenges include
strengthening the energy efficiency of buildings (EUR 610 million) and sustainable mobility
(EUR 967 million), as well as diversifying energy sources, hydrogen and decarbonization
of the industries (EUR 1 billion summing up the two investments).
Accordingly, energy efficiency stands in both plans as the most referenced challenge to
be addressed to foster the ecological and climate transition and fight climate change. Italy
planned to increase the energy efficiency of buildings and facilities, particularly on farms
and agricultural enterprises (Mission 2 Component 1; investment 2.2; hereafter, all the
Italian investments are reported in the following short form, M2C1; i2.2), school and judicial
buildings, as well as private buildings (M2C3; i1.1, i1.2, i2.1), reaching a potential surface
of intervention of about 40 million m2 , and investing in total about EUR 15.3 billion. There
is no mention to NBS or related approaches, despite the document proposed specifically
structural works (e.g., thermal insulation, solar or photovoltaic panels). Similarly, Portugal
also proponed structural interventions aimed at reducing emissions and energy expenditure
with an overall investment of EUR 610 million (Component 13; hereafter, all the Portuguese
investments are reported in the following short form, C13), explicitly referring to the
possibility of NBS inclusion such as green roofs or, more generally, bioclimatic architectural
solutions without envisaging any investment.
Among the other challenges here considered, large investments were dedicated to
water management. In both RRPs, they are articulated to both face flood vulnerability
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(referenced six and two times, Italy and Portugal, respectively) and water scarcity, i.e.,
drought (three and six times, respectively). Nature takes the double meaning of hazard and
biophysical resource to be preserved, being scarcely considered as a solution to actively
address water management in an explicit manner. In the Italian document, the conservation,
monitoring, and requalification of the territory are framed as possible strategies to mitigate
the flood and hydrogeological vulnerability, providing investment up to EUR 2.5 billion
(M2C4; i2.1). On the other hand, water scarcity is mainly addressed through investments
in new grey infrastructure and traditional interventions, investing in Italy EUR 2 billion
(M2C4; 4.1) and in Portugal EUR 390 million (C9).
Similarly, also in the investments dedicated to the sea and coastal areas, nature is
conceptualized as a resource to be preserved and restored, but the narrative of the two
RRPs shows different objectives. On one hand, the Italian plan recognizes the importance of
the challenges related to sea-level rise as a cause of marine and biodiversity loss. Therefore,
the protection and sustainable management of marine natural capital and restoration of
coastal areas are mentioned in two different investments with a total of EUR 670 million
(M2C4; i3.5 with EUR 400 million plus M3C2; i1.1 with EUR 270 million). On the other
hand, in the Portuguese plan, the sea and coastal areas are mainly framed as an economic
asset, and the narrative is embedded in terms such as “sea economy” or “sea potentialities”,
thus dedicating most of the investment to enhancing the sea and coastal-related economy
(C10—EUR 252 million).
Both countries identified the integrated management of croplands and forests as crucial to preserve cultural and natural heritage and enhance job opportunities, but even
in this case, the narrative of the documents is oriented to emphasize different objectives
and aspects between countries. In the Italian RRP, the investment is oriented to foster
the sustainable use of environmental resources (e.g., timber production), encourage “slow
tourism” [65], and the energy autonomy of mountain and rural communities (Green Communities project, M2C1; i3.2 with EUR 140 million). Particularly, in Italy, these territories are
referred as “inner areas” [66], and they are already subject to specific national policies and
investments aiming to reduce the socio-economic gap with cities through enhancing a more
sustainable and bio-based economy [67,68]. In the Portuguese RRP, an entire Component
and related investments (C8—EUR 615 million) are dedicated to forests. However, the
investment objective is mainly oriented to forests’ management to increase the resistance
and resilience to wildfire, framed as the main threat to Portuguese forests. Accordingly, the
investments and reforms are mainly focused on the importance of the risk prevention for
the population and biodiversity. Furthermore, the document refers to silviculture actions
as a way to enlarge the portion of managed areas, increasing productivity and economic
opportunities. Nonetheless, the Portuguese document explicitly recognizes the role of
forest management to improve the potential of forests as a carbon sink, emphasizing their
mitigation potential, also including the conservation and enhancement of biodiversity and
natural capital to ensure the ecosystem services supply.
Analogously, the protection and enhancement of natural and cultural capital are
identified in the Italian plan as an opportunity to foster culture and tourism without
increasing threats related to land take and urbanization. In this regard, an intervention is
planned to restore and requalify 5000 Italian historical parks and gardens in urban and periurban contexts (14 references) (M1C3; i2.3 with EUR 300 million allocated). The narrative
related to this investment thus recognizes not only the cultural and social value of gardens,
but also their importance in increasing ecosystem services supply can, in turn, improve
human health and well-being.
The narrative of the Italian document builds an even more specific and explicit language,
recognizing the value of restoring vulnerable ecosystems (e.g., riparian) and strengthening the
ecological connectivity with new ecosystems to mitigate pollution, reducing hydrogeological
risk, and fighting habitat fragmentation, pollution, and degradation. The investment of EUR
360 million (M2C4; i3.3) thus includes the ecological restoration of one of the most degraded,
fragmented, and polluted areas in Italy (i.e., Po ‘valley), providing for widespread renaturation
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interventions along all the ecological corridor (i.e., 1500 ha). Similarly, the investment related
to the enhancement of urban green areas (M2C4; i3.1) provides EUR 330 million for urban
forestry interventions, specifically planting 6.6 million new trees in the 14 Italian metropolitan
cities for mitigating pollution in densely inhabited areas.
As opposed to the Italian RRP, in the Portuguese one, we could not find any measures
clearly referring to the construction of new ecosystems (i.e., Type 3). Therefore, any measure
is comparable to the renaturation or to the implementation of urban forests, as envisaged
in the Italian RRP. Except for the unique reference to the possible NBS implementation to
promote energy efficiency in residential areas (i.e., green roofs), the inclusion of nature in
urban contexts is absent from the Portuguese RRP. The absence of terms encountered in the
quantitative step, e.g., green spaces, green and blue infrastructures, confirms that nature is
conceptualized in the Portuguese policy narrative mainly as elements belonging to the rural
areas and not framed as a solution to tackle the urban challenges. Accordingly, urbanization,
habitat fragmentation, and heat islands, challenges usually related to urban contexts, are
absent in the Portuguese RRP. Furthermore, the threat of pollution is scarcely mentioned
(six references), focusing only on a reduction in sources of pollutants. Besides the unique
reference to prevent pollution in the sea, we could not find any other relation between
nature and pollution nor investments that use nature as a way to deal with pollution issues.
5. Discussion
The RRP aims to promote a robust recovery of the economies achieving climate
neutrality by 2050 and reducing greenhouse gas emissions by 55% compared to the 1990
scenario by 2030. The regulation of the NextGenerationEU required at least 37% of planned
investment and reform to reach climate goals. Hepburn et al. [69] analyzed 300 global rescue
and recovery policies from COVID-19 highlighting that the packages seeking synergies
between economic and climate goals have better prospects for increasing national wealth,
by enhancing productive, social, physical, and natural capital [69]. Following this logic,
the former statement suggests that all EU member states might be considered on the right
track, regarding both the expected economic growth and climate goals the EU set.
The environmental threats considered in this paper are all directly or indirectly correlated with the challenges of climate change and could be faced with NBS. We thus excluded
other challenges that may be addressed in the literature by NBS, such as public health
and social cohesion [28,70,71], as they cannot be limitedly associated with the causes and
effects of climate change. As a consequence of our analysis, which focused on both policy
discourse and allocated investments, we can state that NBS do not represent the main policy
narrative in RRPs to respond to the environmental threats and challenges associated with
climate change. Indeed, both plans identified the improvement of energy efficiency and
renewable energy, and the decarbonization of industry and transport as the most relevant
levers for reaching the climate goals, mainly financing interventions for reducing greenhouse gas emissions. However, even if measures to limit the temperature increase to 1.5 ◦ C
will be successful, some impacts will continue to increase due to climate system feedback
and inertia (e.g., sea-level rise) [13,38]. According to Hepburn et al. [69], “natural capital
investments for ecosystem resilience and regeneration including restoration of carbon-rich
habitats and climate-friendly agriculture” stands as one of five policies with the highest
potential on both economic multiplier and climate impact metrics. Notwithstanding, the
NBS implementation to foster climate adaptation remains a neglected measure in both
documents as well as their use to foster mitigation is scarcely mentioned and funded, even
though NBS proved highly efficient for both measures [25,72] in the context of different initiatives and projects [42]. Italy and Portugal currently stand among the countries showing
more literature related to NBS [45]. Although this research effort, the scientific outcomes
have probably struggled to be translated into the policy narrative of the RRP, especially
in Portugal. However, within RRP framework, the Italian Government has funded two
new research Centers specifically aiming to increase sustainability in urban contexts—even
establishing and upscaling NBS—namely the Sustainable Mobility Center and the Na-
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tional Biodiversity Future Center, with a total amount of about EUR 640 million [73]. This
confirms the awareness of policymakers on the pivotal role of research in this sector.
5.1. Comparative Analysis of the Discourses
Both member states analyzed in this work show in their discourses a strong focus on
ecological transition and green revolution (Italy) and climate transition (Portugal), with a
dedicated section in the RRP (Mission 2 and Dimension 2, respectively). In the Italian RRP,
the term climatic transition is excluded from the discourse. In the Portuguese RRP, three
concepts of transitions appear related to environmental issues, namely climate transition,
ecological transition, and green transition, which often appear linked, thus hindering the
possibility to assert different meanings to each. As already shown in the literature, a
variety of approaches to conceptualize transition appear in policy that often overlap, while
being also distinct and divergent in their approaches and scopes [74]. We thus highlight
how the absence of a clear definition of these concepts increases their mixed-use, and
ambiguous meaning, complicating the policy discourse and the attribution of specific
targets to foster the transition. Furthermore, these two missions alone do not reach the 37%
of budget required by the EU for climate objectives (31% for Italy, 18% for Portugal). In both
plans, other contributions are diffused and spread in other missions and dimensions to
accomplish the climate targets, further increasing the confusion about terms, objectives and
investments. Nevertheless, in the Italian document, Mission 2 (M2—ecological transition
and green revolution) covers the largest portion of investments (59.5 billion euros out of
191.5 billion invested in the plan) which considers decarbonization, and nature protection
and management as complementary aspects for fostering the ecologic transition and the
green revolution. Portugal, on the other hand, adopts a different strategy differentiating
the management of the territory into the resilience dimension (C8 and C9—Forests and
Hydric management) from the dimension dedicated to climate transition (D2), which steers
the investments exclusively to the reduction in greenhouse gases emissions, the increase
in renewable energy sources, and the reduction in primary energy use. This division
is probably due to the conceptualization of forest management mainly oriented to fight
wildfires and, similarly, water management to fight water scarcity, thus neglecting the
inclusion of NBS in fostering climate transition.
The lack of clarity and specific targets can be also confirmed by the results of the
quantitative analysis. The narrative of both documents is framed around the terms included
in general environmental concepts, showing the highest frequency (0.67%, 0.58%, in Italy
and Portugal, respectively) with respect to the other categories, biophysical elements (0.45%,
0.49%), threats and challenges (0.11%, 0.10%), and lastly, NBS (0.04%, 0.01%). In addition to
the concepts of climate and ecological transitions previously mentioned, among the general
environmental concepts coded we found the terms with the highest relative frequency
out of the coded terms, i.e., resilience, sustainability and green. These terms display their
functions as a linguistic and ideological political mechanism often disconnected from
specific objectives and outcomes. As illustrated by Tahvilzadeh et al. [56], “Sustainability
discourse did not make any effective climate or environmental protection policies possible,
nor did it have clout enough to combat rampant social inequalities”. Analogously, the
narrative of “green” can raise some contradictory interpretations [75]. In the PRRs, most of
the references to the term “green” are not related to NBS, such as green infrastructure, green
space or green area, but instead are referred to as an eco-friendly behavior or approach,
e.g., “green economy”, “green transition” “green communities” or “green islands”. Given
the heterogeneity and multiple interpretations, all these narratives, on the one hand, can
serve multiple discourses (e.g., sustainable development and de-growth; [55]), but on the
other hand, can overshadow ecological safeguarding and social equity concerns [56].
As shown in Figure 2, the terms classified in the NBS category are the least referenced
in the text. Among these, both countries show higher references for NBS Type 1 and 2,
i.e., nature conservation and management as well as different typologies of parks and
protected areas. In Italy, these actions are mentioned within different investments across
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the document, recognizing the value of nature as a resource to be protected or restored
(further details in the results section). Portugal dedicates a Component to increasing
the management of forests and in turn the resilience to wildfires. Despite biodiversity
conservation and enhancement of natural capital are considered as an objective of this
component, no mention to the maintenance of native forest is made. The absence of this
reference can be significant given that the Portuguese’s forests ecosystems are strongly
threatened by alien species, e.g., eucalyptus [76], and appropriate silvicultural measures
applied to native forest can help in improving their resistance to alien species invasions [77].
Furthermore, forests are mainly conceptualized in the document as an element of the rural
areas, thus neglecting the urban dimension.
Considering NBS Type 3, Portugal fails in the allocation of specific investments and
interventions, listing only green roofs and NBS among the possible approaches to improve
the energy efficiency of buildings. Although there is no reference in the text regarding
nature-based solutions, green and blue infrastructures, and ecologic engineering, Italy
foresees two important forestry interventions such as the plantation of 6.6 million trees
in the 14 metropolitan cities and the ecological restoration of riparian ecosystems of the
Po’ valley. In the Italian history up to the mid-1970s, numerous reforestation interventions
in mountainous and rural areas have already been experimented, with laws, funding,
and large-scale implementations aimed to regulate runoff, preventing soil erosion and
landslides (for further information see [78]). The two investments envisaged in RRP
together are close to EUR 700 million, representing one of the largest structural investments
ever allocated in terms of NBS implementation in Italy in recent decades. However, we
highlight that, despite the huge investment in absolute terms, this represents in relative
terms approximately 0.36% of the total investments envisaged in the Italian RRP (EUR
191.5 billion), and that an extra budget dedicated to other Italian cities could have helped to
mitigate other environmental challenges and extend their effects to critical areas out of the
major cities [49]. The different approach to urban forests between the two countries might
be explained by the differences in research interest between Mediterranean countries found
and described by Krajter Ostoić et al. [79]. Accordingly, Italy stands as the leading scientific
force in the thematic of urban forests implementation, especially for the air pollution
mitigation [79]. In addition, Italy already experimented the inclusion of urban forests
in the political context (i.e., Decree on Climate, 2019) allocating EUR 30 million for their
implementation [49,80].
5.2. Missed and Potential Opportunities to Include Nature-Based Solutions
In both documents, we identified a series of investments that explicitly mention the
value of nature as a resource to be preserved or restored, but do not yet include NBS.
We believe that in these investments there may be room for possible implementations of
NBS, referring to the currently available scientific literature. Among these, we certainly include water management (both flood and water scarcity) [19,59,81,82], soil restoration and
water quality improvement [83,84], industrial land regeneration [2,85], wastewater management [86], coastal protection [87], biomass crops for sustainable biofuel production [88],
and energy efficiency [89,90].
Under the Green Deal, the EU already invited all member states to reach specific environmental targets across different action plans (e.g., circular economy and zero pollution),
strategies (e.g., Forestry and Biodiversity Strategy to 2030) and laws (e.g., European climate
law), to improve the quality of ecosystems and human life in the next decade [2]. Considering the link between the Green Deal and the RRP, we found that these environmental
targets were not fully included in the investments and reforms in the analyzed documents.
It could be argued that the RRP is not the proper document to include considerations and
actions related to the protection, management and/or implementation of nature, given
that RRPs are reform plans primarily providing investments to recover and increase the
economic growth of the member states. However, the term ‘nature-positive economy’ has
recently emerged in the context of sustainable business and finance [55], and the vital
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role of NBS in this economic shift has been presented in a recent EU report [4]. The latter
profiles “some of the economic activities where nature-based enterprises are engaged in
the delivery of NBS—generating new jobs, innovations, skills, and wider economic impacts, achieved through a nature-based approach respecting the needs of the environment
and communities”. As a consequence, we argue that the RRP could have been the ideal
arena to bring NBS and nature-based enterprises [91] systematically and methodically into
policy and reform, not binding them only to a strategic level or constraining them into an
“eco-friendly” narrative.
6. Conclusions
This article assessed the embeddedness of NBS in the recovery and resilience plans of
Italy and Portugal. In the narrative of both plans, we observed the dominance of generic
concepts such as resilience, sustainability and green, supported by different typologies of
“transitions” to reach the climate goals set out in the Green Deal. Ecological, green and
climate transitions are used within the individual document and among the documents as
synonymous. Furthermore, we observed that the category of NBS and related approaches is
the least frequent in both plans, and we found indicative the total lack of specific terms such
as, nature-based solutions, green and blue infrastructures that are instead well-established
in literature as well as in EU reports and financing initiatives. This happens although the
recent EU effort to become a leader in NBS, investing in practical projects and research,
providing for assessments and evaluation of NBS as well as involvement of stakeholders.
Despite the several existent best practices, their outcomes are still scarcely considered and
included in both RRPs.
The central aim of the documents is reducing emissions stated as mitigation measures,
while adaptation measures are not central in the RRP. Italy shows two large investments,
planting 6.6 million trees in the 14 metropolitan cities and the restoration of riparian
ecosystems in the Po’ Valley. These two investments, besides helping to fight climate
change, will help in the path to reach other two important EU goals, the pledge to plant
3 billion trees by 2030, and the zero net land take by 2050. The case of Portugal is instead
emblematic because it does not consider any of the other EU goals and continues to mostly
limit the role of nature to its “use value” (e.g., sea economy), instead of working with it or
imitating it to tackle the national challenges, according to the NBS definition [25] and in
line with a “people and nature” perspective [92].
We are aware that the selection of terms and the division into categories might be
considered dubious regarding its robustness, due to the lack of a rigorous approach in their
definition and classification. However, we tried to reduce possible software limitations and
researchers’ bias for the counting and coding of terms, (i) working in the original language
texts, (ii) incorporating a wide number of terms, and (iii) promoting complete transparency
to readers by reporting (Table S1) the selection of terms in the original languages and not
limiting them to their translation in Table 1.
With the results of this article, we aimed to provide a critical reflection on the missed
opportunities to use nature to address multiple global challenges, not only from a protection and conservation perspective but also by directly promoting the use of NBS through
the construction of new ecosystems, new enterprises and new jobs and, in turn, the promotion of a more bio-based and sustainable economy. Accordingly, we identified multiple
investments in both plans that use vague language in explaining the approach planned
to address some of the threats and challenges considered (e.g., restoring contaminated
sites in Italy and fighting water scarcity in Portugal). In these cases, we are confident that
the future research centers and open calls will face the challenges in a more specific and
unambiguous way, drawing on the scientific literature to implement NBS and develop a
more nature-positive path. This is of utmost importance as the RRPs aim to be the main
source of reforms and funding opportunities for the next decades, thus potentially playing
a crucial role in positively contributing to a transformative society and economy towards
real sustainability.
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