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Abstract: In the fall of 2018, the “Vaia” windstorm grounded around 8.5 million m3 of timber in
northeastern Italy. Soon after, the Programme for the Endorsement of Forest Certification (PEFC)
Italy activated a project called “fair supply chain” to promote the purchase of timber from the
damaged areas at a reasonable price. The initiative was addressed at forest owners, forest and
processing enterprises, retailers, and supporting organizations. This study reports the results of a
survey performed to assess the effectiveness of the project two years after its launch. The survey, in
the form of a questionnaire submitted to all adhering organizations, investigated different aspects
such as motivations for adherence to the project, satisfaction with the project, sale of the labeled
material, and promotion of the specific label. The results provide a detailed outline of the above
aspects. Through the various findings, the project is perceived as effective in supporting the region,
enhancing an organizations’ image, and limiting price fall. Yet, further efforts should be aimed
at increasing networking and business opportunities. Some recommendations are also offered for
similar projects in the future, as forest disturbances are increasing worldwide in frequency and
intensity due to climate change.

Keywords: forest disturbances; forest owners and enterprises; label; supply chain; timber assort-
ments; timber market; windstorm; wooden products

1. Introduction

In the fall of 2018, the “Vaia” windstorm grounded around 8.5 million m3 of timber,
mainly spruce and silver fir, in northeastern Italy [1,2]. This event strongly impacted the
forest-wood sector of the area, resulting in changes to timber harvesting, processing, and
the market [3,4]. In the months after the storm, the Italian agency of the Programme for
the Endorsement of Forest Certification (PEFC) activated a specific “fair supply chain”
project (Figure 1), taking advantage of its know-how in forest certification. PEFC is the
most widespread forest certification in Italy, with a total certified forest area of around
880,000 ha (around 8% of the national forest area) and with around 1200 Chain of Custody
(CoC) certifications [5]. The amount of certified national forest remains limited compared
to that of many other European countries [6]; however, it can be expected to grow given
the positive growth trends at the national and global levels [7].

The primary objective of the project was to promote the purchase of timber from the
damaged areas to mitigate the economic and social drawbacks of the storm [8]. Typically,
windstorms and other forest disturbances strongly decrease the price of timber involved,
even in the case of low-damaged stands [9].

The PEFC fair supply chain project is managed by PEFC-Italy, which also coordinates,
through accredited certification bodies, audits of the adhering organizations and takes
care of communication aspects. A specific website (www.filierasolidalepefc.it, accessed
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on 11 June 2021) was activated to promote the initiative. According to the procedural
guidelines [10], adherence to the PEFC fair supply chain is restricted to Italian enterprises
only, with the purpose of sustaining the local forest-wood sector. Four categories of
participants are included:

• Forest owners (including without PEFC certification) who possess timber, of any amount
and type, from the areas subjected to the windstorm. They must: (i) have logging
authorization based on the appropriate regional regulations, and (ii) communicate the
size of each lot to be sold, which shall have a volume of less than 10,000 m3 of timber;

• First buyers include forest and processing enterprises, along with retailers. They are
either PEFC CoC-certified, or if not, by adhering to the fair supply chain, they can
benefit from favored economic conditions to obtain certification. First buyers are
required to purchase timber from the areas subjected to the storm in amounts equal to
at least 50% of their annual timber need or at least 10,000 m3. In any case, they shall
not buy a single lot larger than 5000 m3;

• Italian companies of the wood sector must be PEFC CoC-certified and can use the PEFC
fair supply chain label if (i) they purchase timber from suppliers involved in the fair
supply chain, and (ii) they put the label on products consistent with the input material;

• Supporting organizations, such as commerce associations and forest consortia, can
adhere freely. They are only required to promote the PEFC fair supply chain, for
instance, by organizing workshops.
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Figure 1. The Vaia windstorm strongly impacted forests in northeastern Italy. (a) Trees of an entire
mountainside grounded by the windstorm; (b) Label of the PEFC fair supply chain, made of various
elements: images of trees and logs represent this specific forest-wood supply chain; the top and
bottom text (“PEFC fair supply chain” and “Together we can”) is ethically-focused; the central text
(“Vaia 2018”) identifies the windstorm; the arrows suggest the role of the “fair supply chain”, with
adhering organizations and purchasers together engaged in supporting the impacted areas.

To date, 124 organizations adhere to the PEFC fair supply chain, of which 38 are forest
owners (mainly regions, provinces, and municipalities), 37 are first buyers or companies of
the wood sector (forest enterprises, sawmills, manufacturers of packaging or of engineered
wood-based products such as furniture, and others), and 49 are supporting organizations
(forest consortia, associations, universities, and others).

The total amount of timber traded within the PEFC fair supply chain is not exactly
known at present. As a general overview, the roundwood assortments comprise several
wood species (spruce, silver fir, pine, larch, beech) ranging from logs for beams to firewood.
The products realized vary within a broad choice as well, including, for instance, structural
timber, wooden packaging, parquet flooring, and design objects. The amount of material
harvested, processed, or traded by each adhering enterprise ranges from a few dozen to
more than 5000 m3 [8], reflecting the fact that different types of organizations adhere to this
initiative. Overall, the PEFC fair supply chain can be considered an innovative example of
labeling intended to valorize timber and to promote its ethical commerce; further, harvested
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wood products from the area also contribute to limiting overall carbon losses [11]. The
outreach of the initiative is relevant as well since it covers the local, national, and partly
international scales.

The objective of this study was to assess the effectiveness of the PEFC fair supply
chain two years after its launch. To this end, a survey was conducted by submitting a ques-
tionnaire to all adhering organizations. Surveys are effective tools to assess the perceptions
of forest owners, enterprises, and other subjects operating in the forest-wood sector and to
evaluate the outcomes of projects compared to expectations. Recently, Schneider et al. [12]
investigated the forest stakeholders’ perceptions of Natura2000 network in the Czech Re-
public, Kronholm et al. [13] studied family forest owners’ perceptions of management and
thinning operations in young dense forests in Sweden, and Gamache et al. [14] assessed
professional consumers’ perceptions of thermally-treated wood in the USA.

Overall, the present study provides an increased understanding of the effectiveness
of the PEFC fair supply chain. It also presents information useful for developing similar
initiatives to valorize timber coming from damaged areas. These could be useful in various
circumstances in the future since forest disturbances are increasing worldwide in frequency
and intensity [15].

2. Materials and Methods

For the purpose of this study, an online questionnaire was submitted to organizations
adhering to the PEFC fair supply chain. The questionnaire was developed taking as a
general reference the methods adopted in a recent study by Gamache et al. [14].

2.1. Sample Frame and Questionnaire Development

The target audience consisted of all 124 organizations adhering to the PEFC fair supply
chain, namely, forest owners, first buyers, companies of the wood sector, and supporting
organizations (see Introduction). The questionnaire was developed through an iterative
process. It was firstly drafted considering the aim of the study, a literature review, and
knowledge needs expressed by PEFC-Italy. After various fine-tuning rounds among the
authors, the first draft was submitted to six industry professionals. Modifications were
made based on the feedback received.

The final draft consisted of 22 questions that addressed three areas: registration
data, activity within the PEFC fair supply chain, and perceptions of the project. The
final questionnaire was transferred into Google Forms software (Google LLC, Mountain
View, CA, USA). Prior to submitting it to organizations, the proper working of online
compilation and response collection was double-checked. Table 1 provides a brief outline
of the questionnaire, whereas the full version is included in Appendix A.

Table 1. Outline of the questionnaire.

Information Collected Question Number and Content Scale of Measurement

Registration data Organization name, Respondent’s position, 1. Area
of activity, 8. Already PEFC certificate holder Open-ended questions

Activity within the PEFC fair
supply chain

2. Organization category, 9.–10. Type of labeling
(roundwood/sawn wood/products), 12.–13. Label
promotion methods, i.e., who and how, 16.–17. Sale
of labeled material, i.e., customer type and location

None

Perceptions

3.–3.1 Motivations for adherence, 4.–5. Satisfaction
with label effectiveness, 6. Feedback received, 7.

How the initiative was discovered, 11. Effect on sale
price, 14.–15. Effectiveness of promotion, 18.

Customer’s receptivity, 19. Label contribution to
enhancing the organization’s image, 20. Competition

from non-labeled material, 21. Major obstacle to
commercializing, 22. Comments and suggestions

Likert importance scale (e.g., 1 = “not
important at all”, 5 = “very important”)

Likert scale of attribute content (e.g.,
1 = “not contributed at all”, 5 = “highly

contributed”)
Open-ended questions
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2.2. Survey Implementation and Data Analysis

The questionnaire was sent via email to all adhering organizations. The distribution
list was compiled using the PEFC-Italy list of adhering organizations. One initial invitation
was sent, followed by three reminders. Data were automatically collected by the software;
after closing the survey, they were downloaded and analyzed.

Descriptive statistics, including averages, standard deviations, and counts, were
completed through Microsoft Excel (Microsoft Corp., Redmond, WA, USA). Inferential
statistics to test for significant differences were performed through SPSS 27.0 (IBM Corp.,
Armonk, NY, USA). The chi-square goodness-of-fit test was used to compare the cate-
gory distribution of respondents with that of all adhering organizations, and to compare
grouped responses from all respondents with expected uniform distributions of responses.
Significant differences were assessed through standardized residual (SR) analysis [16].
Associations between organizations’ categories and responses were assessed by the Fischer
exact test, considering that statistically expected frequencies (EFs) in various cells were
lower than those required by the chi-square test of independence. Significant differences
were assessed by adjusted standardized residual (ASR) analysis [16]. Significance was
always set at a level of 0.05.

2.3. Study Limitations

As usual in surveys, there are limits to the methods and outcomes of this study.
Responding organizations may have been affected by self-selection bias, and differences
may exist between them and the overall population of adhering organizations. Sending
the questionnaire via email may have resulted in a bias related to the type of responding
organizations. These may have been more familiar with the use of informatics tools and
somehow more dynamic in participating in the system. Adhering organizations joined the
project at different times. Therefore, those adhering longer may have been more aware of
the effectiveness of the action.

Due to the above limitations, extending the outcomes of the study to all adhering orga-
nizations was not possible. However, it is the opinion of the authors that the study is useful
for providing a broad understanding of the effectiveness of the PEFC fair supply chain.

3. Results
3.1. Description of Respondents

Overall, 69 responses were collected, corresponding to a 56% response rate. As
for respondents’ categories, 24 are forest owners (34.8%), 17 enterprises and retailers
(24.6%), and 28 supporting organizations (40.6%). They mainly operate and sell in the
area affected by the windstorm, but in some cases, also at national and international levels.
No significant differences were found between their category distribution and that of all
adhering organizations (χ2 = 1.031, p-value = 0.597).

Figure 2 shows the percentage of respondents who already held a PEFC certification
when they joined the initiative: 88% of forest owners, 82% of enterprises and retailers, and
7% of supporting organizations.

Regarding the information sources for the PEFC fair supply chain initiative, 65% of
respondents first came to know about the initiative through the PEFC communication
network (Figure 3). The first information from different sources was mainly related to
regional forest services (23%) and public institutions (19%), whereas other ways of receiving
information (customers, friends, etc.) were far less common (19% altogether).

Significant differences were found in the frequencies of sources from which the ini-
tiative was first discovered by the respondents (χ2 = 86.172, p-value < 0.001). SR analysis
showed that compared to the EFs, PEFC communication was by far the most prevalent
way of coming to know about the initiative. Information from regional forest services and
public institutions matched the EFs, whereas other channels (customers, friends, etc.) were
significantly less represented. No significant differences were found between respondents’
categories and ways of coming to know about the initiative (χ2 = 11.003, p-value = 0.297).
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chain (total is >100% because multiple responses were allowed).

3.2. Reasons for Adhering and Satisfaction

Figure 4 shows that the highest-rated reason for adhering to the PEFC fair supply
chain was, by far, to “Support the area” (82.6% of respondents rated it “Very important”
or “Important”). In descending-rate order, other reasons were “Marketing” (44.9%), “Net-
working” (37.7%), to “Find new customers” (31.9%), and to “Avoid a price fall” (30.4%).
The majority of non-responses came from supporting organizations. Table 2 shows the
outcomes of the related statistical analysis.
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Table 2. Reasons for adhering to the system. Goodness of fit test: Comparison of grouped re-
sponses from all respondents with expected uniform distributions of responses. Fischer’s exact test:
Associations between organizations’ categories and reasons’ ratings. Significance set at a level of 0.05.

Goodness-of-Fit Test Fischer’s Exact Test
Reason χ2 p-Value χ2 p-Value

Avoid price fall 1.269 0.867 9.046 0.332
Networking 5.962 0.202 11.994 0.131
Marketing 12.852 0.012 10.607 0.184

Find new customers 14.154 0.007 7.192 0.511
Support the area 112.094 <0.001 18.826 0.001

SR analysis showed that compared to the EFs, respondents placed significant, high
importance on the supporting role of the initiative, moderate to high importance on
marketing, and moderate importance on the opportunity to find new customers. ASR
analysis showed that compared to the EFs, supporting organizations and forest owners
placed significantly more importance on the supporting role of the action.

Figure 5 shows the satisfaction with the effectiveness of the initiative. The highest
satisfaction was with the capacity of the initiative to “Support the area” (53.6% of respon-
dents rated it “very satisfied” or “satisfied”), followed by “Marketing purposes” (29.0%),
“Networking (23.2%)”, support to “Find new customers” (17.4%), and to “Avoid a price
fall” (15.9%). The majority of non-responses came from supporting organizations. Table 3
shows the outcomes of the related statistical analysis.
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Table 3. Satisfaction with the effectiveness of the system. Goodness of fit test: Comparison of grouped
responses from all respondents with expected uniform distributions of responses. Fischer’s exact test:
Associations between organizations’ categories and reasons’ ratings. Significance set at a level of 0.05.

Goodness-of-Fit Test Fischer’s Exact Test
Reason χ2 p-Value χ2 p-Value

Avoid price fall 15.021 0.005 10.948 0.156
Networking 5.542 0.236 15.224 0.035
Marketing 33.778 <0.001 7.404 0.487

Find new customers 14.652 0.005 6.542 0.607
Support the area 24.774 <0.001 14.777 0.031

SR analysis showed that compared to the EFs, satisfaction with the ability to “Support
the area” was significantly high, whereas satisfaction with “Marketing”, “Finding new
customers”, and “Avoiding a price fall” was significantly moderate. ASR analysis showed,
compared to the EFs, a significantly lower number of forest owners rating high satisfaction
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with the ability to “Support the area”; as for “Networking”, enterprises and retailers were
significantly less satisfied than expected.

Figure 6 illustrates how much respondents perceived that adhering to the PEFC fair
supply chain contributed to enhancing their image. Organizational images described as
“Attentive to sustainability” and “Ethical” scored the highest ratings (63.8% and 63.7%
of respondents deemed there to be a very high/high contribution to these, respectively),
followed by “Attentive to our country” (50.7%). Table 4 shows the outcomes of the related
statistical analysis.
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Table 4. Respondents’ perceptions of the role of the initiative in enhancing their image. Goodness of
fit test: Comparison of grouped responses from all respondents with expected uniform distributions
of responses. Fischer exact test: Associations between organizations’ categories and reasons’ ratings.
Significance set at a level of 0.05.

Goodness-of-Fit Test Fischer Exact Test
Image Enhancement χ2 p-Value χ2 p-Value

Ethical image 14.471 0.002 14.620 0.014
Attentive to sustainability 32.636 <0.001 20.029 0.002
Attentive to our country 11.723 0.019 16.451 0.021

SR analysis showed that compared to the EFs, rating “No contribution at all” was
significantly less represented in all attributes, and rating “Little contribution” was signifi-
cantly less represented in the “Ethical” and “Attentive to sustainability” categories. ASR
analysis showed that compared to the EFs, the rating “Very high contribution” given by
forest owners was significantly less represented in all attributes, and that their rating of
“Attentive to sustainability” was significantly shifted towards a moderate contribution. The
rating of enterprises and retailers was significantly shifted towards a moderate contribution
in “Attentive to our country”. Supporting organizations’ ratings of “Ethical image” and
“Attentive to sustainability” were significantly oriented towards “Very high contribution”.

3.3. Selling of Labeled Material

Labeled material was sold by respondents to forest and processing enterprises, retail-
ers, and final customers. Purchasers were mainly located in northeastern Italy—that is, the
area affected by the storm—but in some cases, also in several other Italian regions and in
other countries. The roundwood assortments sold were single assortments without any
classification (29%), short butt-logs (14%), beams (11%), and packaging (13%). The most
common species were spruce and silver fir (53%), followed by larch (22%), beech (20%),
and pine (5%). The semifinished and finished products most commonly sold were beams
including scantlings and laths (27%), boards (17%), chips (15%), finished products (13%),
firewood (8%), and poles (6%).

Figure 7 shows how respondents described the price of their PEFC fair supply chain
labeled material compared to the price of similar, non-labeled products sold by them. The
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most frequent perception level was, by far, “Similar” (87%). The majority of “Not applicable
to our organization” responses came from supporting organizations.
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Figure 7. Sale price of PEFC Fair supply chain labeled products compared to similar, non-labeled
products sold by respondents.

Significant differences were found in the described prices (χ2 = 63.839, p-value < 0.001).
SR analysis showed that compared to the EFs, a “Similar price” rating was significantly
over-represented, whereas other ratings were significantly under-represented. As for
associations between respondents’ categories and sale prices, no significant differences
were found (χ2 = 3.949, p-value = 0.969).

Figure 8 illustrates how respondents rated receptivity towards their label by customers
located in regions affected by the storm compared to customers from other regions. The
most frequent rating was “Similar” (37.7%), followed by “Higher” (27.5%) and “Much
higher” (15.9%).
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Figure 8. Perception on receptivity to the label shown by customers in the regions affected by the storm compared to
customers in other regions; N = 69.

Significant differences were found in the perception of customers’ receptivity (χ2 = 30.375,
p-value < 0.001). SR analysis showed that compared to the EFs, the number of “Similar”
receptivity ratings was significantly higher, and that a “Much lower” receptivity rating
was significantly less represented. Significant differences were found when associat-
ing an organization’s category with its perception of customers’ receptivity (χ2 = 16.826,
p-value = 0.013). ASR analysis showed that compared to the EFs, forest owners’ ratings
of “Lower receptivity” were higher than expected, and that enterprises and supporting
organizations’ ratings of “Similar receptivity” were higher than expected.

The survey also investigated respondents’ perceptions of competition set by semifin-
ished products and end-products made of timber coming from the windstorm that are
not labeled by the PEFC fair supply chain. These products are currently available on the
market from producers that independently activated marketing actions to valorize timber
coming from the area. Figure 9 illustrates that the most frequent perception levels were
“No competition” (28%), “Low competition” (23%), and “Not aware” (23%). The majority
of “Not applicable to our organization” responses came from supporting organizations.
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Figure 9. Respondents’ perceptions of competition set by semifinished products and end-products
made of timber coming from the windstorm that are not labeled PEFC Fair supply chain.

Significant differences were found in the perceptions of competition set by the above
semifinished products and end-products (χ2 = 50.333, p-value < 0.001). SR analysis showed
that compared to the EFs, the number of organizations “Not aware” of such products was
significantly higher than expected, and that the ratings of “High”, “Mild”, and “Low com-
petition” were significantly less represented. No significant differences were found between
respondents’ categories and perceptions of competition (χ2 = 3.949, p-value = 0.969).

3.4. Promotion of the Label

Figure 10 lists the subjects who carried out the promotion activity. The most frequent
channels were the organizations themselves (37.0%) and PEFC-Italy (35.0%).
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Figure 10. Subjects promoting the label as declared by respondents.

Significant differences were found in the subjects to whom respondents entrusted
the promotion (χ2 = 45.300, p-value < 0.001). SR analysis showed that compared to the
EFs, respondents relied significantly more on themselves and on PEFC-Italy, and signifi-
cantly less on the “Local government” and “Industry associations”. Significant differences
were found in associations between respondents’ categories and promotion entrustment
(χ2 = 17.456, p-value = 0.014). ASR analysis showed that compared to the EFs, forest owners
relied significantly more on the local government, enterprises on industry associations, and
supporting organizations on themselves.

Figure 11 summarizes the methods used by respondents to promote the initiative. The
most frequent methods were posting on websites (used by 24.3% of respondents), sending
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emails (22.2%), posting on social media (17.4%), and communicating at public events such
as fairs (17.4%). Seven organizations did not promote it, 24 used one promotional method,
14 used two methods, and 24 used three or more methods.
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Significant differences were found in the choice of promotional methods (χ2 = 61.890,
p-value < 0.001). SR analysis showed that compared to the EFs, the numbers of respon-
dents promoting the initiative by “Emails” and “Websites” were significantly higher than
expected, and that those promoting it by “Flyers”, “Other methods”, or “Not promot-
ing it” were significantly lower. No significant differences were found when associating
organizations’ categories and promotional methods (χ2 = 17.810, p-value = 0.171).

Figure 12 reports respondents’ perceptions of the effectiveness of their promotional
activities with reference to the subjects to whom these were addressed. Public institutions
and forest owners gave the highest ratings (27.5% each for “Very effective” and “Effective”
ratings). The majority of non-responses came from supporting organizations.
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Table 5. Respondents’ perceptions of the effectiveness of their promotional activities with reference
to the subjects to whom these were addressed. Goodness of fit test: Comparison of grouped
responses from all respondents with expected uniform distributions of responses. Fischer’s exact test:
Associations between organizations’ categories and reasons’ ratings. Significance set at a level of 0.05.

Goodness-of-Fit Test Fischer’s Exact Test
Subjects χ2 p-Value χ2 p-Value

Public institutions 33.608 <0.001 12.146 0.070
Forest owners 35.000 <0.001 11.703 0.091

Customers 62.478 <0.001 4.960 0.869
Forest enterprises 38.042 <0.001 6.408 0.630

Retailers 22.556 <0.001 9.021 0.295
Processing enterprises 22.780 <0.001 12.486 0.063

Other organizations 42.250 <0.001 10.004 0.165

SR analysis showed that compared to the EFs, responses were significantly shifted
towards “Moderately effective” for all attributes.

4. Discussion
4.1. Description of Respondents, Reasons to Adhere, and Satisfaction

The response rate (56%) can be considered satisfactory given that surveys in the
forest products sector typically achieve rates of about 26–30% [17]. The high participation
registered can be attributed in part to the limited number of subjects (124) mostly operating
in a well-defined area and connected by adherence to a clearly focused system. For
various questions, the majority of non-responses came from supporting organizations;
given their role, several of these entities likely chose not to rate attributes related to
commercial purposes.

The sizeable proportion of forest owners and enterprises already holding PEFC certifi-
cation (Figure 2) is consistent with the certification’s wide diffusion in the area affected by
the storm. Likewise, the low percentage of supporting organizations already certified is
not surprising given that they are generally not involved in timber commerce.

The ways by which the initiative came to be known (Figure 3) revealed that the
communication efforts of PEFC-Italy played a pivotal role. If similar initiatives are to
be activated in the future, managing authorities should be aware of the relevance of
their communication efforts. For instance, Michal et al. [18] indicated that knowledge by
consumers and interested parties is key to the effectiveness of forest certification, so that
it can be a real means of achieving sustainability. In this vein, communication should be
performed to share information with stakeholders using long-term strategies aimed at
consistency [19].

The survey also indicated that effective support to make the system known can be
sought by forest services and public institutions. Supporting organizations adhering to
the system can provide valuable contributions as well, so they should be involved in
communication from the very beginning of their adherence.

Supporting the area was clearly the main reason to adhere (Figure 4), with supporting
organizations and forest owners placing great importance on this aspect. This might be
expected given that the role of supporting organizations is specifically oriented toward
support and considering that forest owners particularly needed support as they were the
most affected by the windstorm. Some value was also placed by respondents on marketing
purposes and the opportunity to find new customers. This reflects the fact that accessing
new markets is a relevant driver that compels forest companies to adopt sustainable forest
certifications [20].

The satisfaction with the supporting role of the certification was high (Figure 5), which
is a valuable outcome since that was a key reason for organizations to adhere. The limited
satisfaction with its supporting role expressed by forest owners could be explained by the
extent of the damage they suffered, which can hardly be compensated by any supporting
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measure. According to the replies collected, the managing authority should address its
next effort at increasing networking and business opportunities [21]. Various strategies
can be identified in this view, and based on some replies collected through the “Why
were you not satisfied?” open-ended question. For instance, networking strategies could
include organizing common events, setting up a reserved page on the project website
to facilitate the interaction of organizations, and disseminating contacts, expertise, and
possible linkages.

Overall, respondents perceived moderate-to-very-high contributions in image en-
hancement (Figure 6). This can be considered a relevant added value of the initiative,
especially because the attention paid by customers to the social aspects of using wood
is increasing [22]. It is also conceivable that perceptions of contributions to enhancing
“Attentiveness to sustainability” and an “Ethical image” not only derive from the initiative
per se but also from the fact that the managing authority, PEFC, is commonly associated
with such concepts [23]. Image enhancement is one of the main benefits that companies
expect when adopting sustainable forest certifications [24]. The lower ratings for “Attentive
to our country” presumably indicate that, even if the windstorm affected various Italian
regions, respondents mainly view the initiative as supporting them on a local scale. Sup-
porting organizations’ ratings of “Ethical image” and “Attentive to sustainability” were
significantly weighted towards a “Very high contribution”. This presumably indicates that
such organizations see the initiative as highly in line with their type of activity.

4.2. Sale of Labeled Materials and Promotions

The sale price of labeled products was deemed mainly “similar” to that of comparable,
non-labeled ones (Figure 7). Therefore, the initiative has presumably been quite effective
in limiting a price fall (at least in business-to-customer transactions), which is known
to be a major issue after natural disturbances [9]. This outcome is also quite consistent
with respondents’ satisfaction with “Avoiding a price fall”. In any case, these must be
considered as broad indications; detailed studies on prices, assortments, wood species,
and markets should be performed to better investigate the magnitude of this effect. The
effects of forest certification on the market (for instance, competitive or barrier effects), vary
depending on several aspects, among which are countries and wood products [25].

In addition, some responses to open-ended questions revealed that, in certain cases,
the initiative had a negative rebound on the sale price. Some respondents, in fact, stated
that a certain number of purchasers interpreted the provenance from the windstorm as
an indication of low timber quality. This was consistent with other open-ended responses
stating that the main obstacles to commercializing timber coming from the windstorm
are misperceptions and a general lack of knowledge. Consequently, it can be suggested
that the managing authority should make efforts to educate professionals and customers
outside the fair supply chain. The quality of timber coming from natural disturbances,
in fact, is not necessarily low, as it is often perceived. It depends on the intensity of the
disturbance to which timber was subjected and the time elapsed after the event, which is
related to wood degradation [9].

The receptivity of customers in the area impacted by the storm was generally perceived
by respondents as “similar” to that of customers in other regions (Figure 8). As might be
expected, “Much lower” receptivity from customers in the area impacted by the storm
was significantly less common. The “Lower” receptivity indicated by forest owners could
derive from the fact that they could have higher expectations of the receptivity of local
buyers. However, comparisons among customers in different regions are difficult to make
given that organizations mainly operate at a local-regional level.

The perceived competition by similar, non-labeled products (Figure 9) was limited,
with many organizations “not aware” of them. This could reveal that attempts to valorize
the timber coming from the windstorm led by single producers, even if valuable, have a
somewhat limited diffusion. Therefore, it is conceivable that adhering to this common,
structured system offers higher opportunities.
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Respondents indicated that the label was mainly promoted by themselves and by
PEFC-Italy (Figure 10). Few organizations (14%) relied on promotion performed by support-
ing organizations; therefore, links between these subjects can be encouraged. The initiative
was mainly promoted through communications on websites and by email (Figure 11),
showing that these methods are nowadays widespread among the forest sector of the area.
Such promotions were, in general, “moderately effective” (Figure 12), which indicates
that further effort to better communicate the initiative is required even two years after the
activation of the project. This is consistent with the abovementioned need to set long-term
communication and marketing strategies.

4.3. Indications for Similar Systems to Be Activated in the Future

Based on the outcomes of this survey, some suggestions can be formulated for similar
initiatives that could be activated in the future to support forest-wood supply chains
impacted by large forest disturbances:

• The managing authority should place high importance on its communication efforts,
which is key to create awareness, and communication and promotion should be
consistent over time;

• The local-regional dimension should be treated as fundamental, even in the case of
large disturbances affecting several regions;

• Creating networking and business opportunities is a relevant aspect that should be
pursued by means of appropriate strategies;

• Specific initiatives should be addressed at forest owners, as the subjects most impacted
by the disruptive event;

• Support to promote the system should be sought by public institutions, who should
try to involve supporting organizations from the very beginning;

• The ethical image gained by adhering to the project and the increased attention of
final customers should be used as relevant arguments to convince organizations to
adhere;

• Promotions should aim at increasing the knowledge among professionals and cus-
tomers of timber coming from forest disturbances: its quality is generally considered
low, but this is not necessarily the case as the quality depends on several factors;

• Performing a survey among the adhering organizations sometime after the beginning
of the project should be planned as a useful tool for continuous improvement.

Clearly, the above suggestions are indicative and must be adjusted based on the spe-
cific situation in terms of the extent of the disturbance, area impacted, timber assortments
and conservation, supply chains involved, and other factors.

5. Conclusions

The PEFC fair supply chain can be considered an innovative example of valorization of
timber recovered from forest disturbances. The survey of adhering organizations showed
that the system is effective in supporting the area impacted by the Vaia windstorm. Results
can also be used by the managing authority to improve the system, particularly in terms of
increasing networking and business opportunities. Finally, the outcomes of this study can
be taken as a reference to activate similar projects in the future. This could prove useful
given that the frequency and intensity of forest disturbances are increasing.
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Appendix A

The following is the full questionnaire submitted to organizations adhering to the
PEFC fair supply chain.

WELCOME TO THE PEFC FAIR SUPPLY CHAIN QUESTIONNAIRE.
This survey aims to assess the efficacy of the label “PEFC fair supply chain” activated

at the beginning of 2019. Understanding what worked and what did not is relevant to
improving the management of the label and for proposing similar initiatives that could be
needed in the future. The questionnaire is being submitted to you because we consider
your feedback relevant to the outcomes of the study.

Completing this questionnaire will take approximatively 15 min. Participation in this
survey is voluntary and the information gathered will be kept strictly confidential. Results
will be reported anonymously and in an aggregate manner. At the end of the study, you
will receive a report about the results. By completing this questionnaire, you agree that the
information you provide will be used as described above.

In case of doubts or for any clarification, please contact Antonio Brunori, Secretary
General of PEFC-Italy (info@pefc.it), or Francesco Negro, Researcher at DISAFA, University
of Torino (francesco.negro@unito.it).

We thank you in advance for your collaboration and for the time that you will dedicate
to completing the questionnaire.

Enterprise/Organization:
Respondent’s position in the enterprise/organization:

1
In which Italian regions or countries does you company
usually sell? (mark all that apply)

A

� Friuli Venezia Giulia
� Trentino-Alto Adige
� Veneto
� Lombardia
� Other northern regions
� Central Italy
� Southern Italy
� France
� Switzerland
� Austria
� Slovenia
� Other countries
� Not applicable to our enterprise/organization

2
What is the role of your enterprise/organization in the PEFC
fair supply chain? (mark all that apply)

A

� Forest owner
� Forest operation enterprise
� Processing enterprise
� Trader/retailer
� Supporting organization
� Other:
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3
Why did you adhere to the PEFC fair supply chain? [rate from 1 (reason not
important at all) to 5 (very important reason)]

A

To avoid a price fall 1 2 3 4 5
For marketing purposes 1 2 3 4 5
To enter a network of related enterprises 1 2 3 4 5
To find new customers/markets 1 2 3 4 5
To support the area after the storm 1 2 3 4 5
Other: 1 2 3 4 5

3.1
If in the previous question, you rated the “other” option,
what are you referring to?

A Open-ended answer

4
How much are you satisfied with the effectiveness of the label/initiative? [rate
from 1 (very dissatisfied) to 5 (very satisfied)] If you had no expectation for a
certain option, leave the field blank.

A

To avoid a price fall 1 2 3 4 5
For marketing purposes 1 2 3 4 5
To enter a network of related enterprises 1 2 3 4 5
To find new customers/markets 1 2 3 4 5
To support the area after the storm 1 2 3 4 5
Other: 1 2 3 4 5

5
If you assigned 1 or 2 (very dissatisfied or dissatisfied) to certain
options in the previous question, why are you not satisfied?

A Open-ended answer

6
Did you receive any positive or negative feedback from your
customers/commercial partners concerning the label/initiative?

A Open-ended answer

7
How did you learn about the existence of the label/initiative, PEFC fair
supply chain? (mark all that apply)

A

� Press release
� PEFC communication
� Forest service
� Organizations (region, university, trade/industry association, etc.)
� A client who asked for it
� A colleague
� A friend
� Other:

8
Was your enterprise/organization a PEFC certificate holder before
joining the PEFC fair supply chain?

A
� Yes
� No
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9
Which roundwood assortments did you label, or described in the invoice as
labeled? (for each assortment, mark all species that apply: S = spruce and silver
fir; B = beech; L = larch; P = pine)

A

Single assortment,
without any
classification

� S � B � L � P

Short butt-logs � S � B � L � P
Logs for beams � S � B � L � P
For packaging � S � B � L � P
Poles � S � B � L � P
Pulpwood � S � B � L � P
Firewood � S � B � L � P
For chipping � S � B � L � P
Not applicable to
our enter-
prise/organization

� S � B � L � P

10
Which sawn wood assortments/products did you label, or described in the invoice as
labeled? (for each assortment/product, mark all species that apply: S = spruce and
silver fir; B = beech; L = larch; P = pine)

A

Beams including scantlings and
laths

� S � B � L � P

Boards including small boards � S � B � L � P
Poles � S � B � L � P
Chips � S � B � L � P
Firewood � S � B � L � P
End-product � S � B � L � P
Not applicable to our
enterprise/organization

� S � B � L � P

11
How would you describe the sale price of your PEFC fair supply chain
labeled products?

A

� Much lower compared to our other similar products
� Lower compared to our other similar products
� Same price as for our other similar products
� Higher compared to our other similar products
� Much higher compared to our other similar products
� Not applicable to our organization

12 Who promoted the label? (mark all that apply)

A

� Ourselves
� Our industry association
� The local government
� PEFC
� Supporting organizations that are part of the label
� Other:

13 How was the label promoted? (mark all that apply)

A

� By email
� By word-of-mouth
� By flyers
� At public events (fairs, congresses, etc.)
� By posting to our website or other websites
� By posting to our social media (Facebook, Twitter, etc.)
� Did not actively promote it
� Other:
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14

Considering the effort you made, please rate the effectiveness of your
promotional activity, in terms of the increased level of awareness of the
subjects listed below. [from 1 (not effective at all) to 5 (highly effective), mark
all categories to which your promotion was addressed]

A

Forest owners 1 2 3 4 5
Forest enterprises 1 2 3 4 5
First and second processing enterprises 1 2 3 4 5
Traders/retailers 1 2 3 4 5
Customers 1 2 3 4 5
Public institutions 1 2 3 4 5
Other institutions (trade/industry
associations, etc.)

1 2 3 4 5

15
If you assigned 1 or 2 (not effective at all or slightly effective) to some
options in the previous question, why was the promotion not effective?

A Open-ended answer

16
To which type of customer did you sell the labeled material? (mark all
that apply)

A

� Forest enterprises
� First and second processing enterprises
� Traders/retailers
� Customers
� Public institutions
� Other institutions (trade/industry associations, etc.)
� Not applicable to our enterprise/organization

17
Where are the subjects to whom you sold the labeled material located?
(mark all that apply)

A

� Friuli Venezia Giulia
� Trentino-Alto Adige
� Veneto
� Lombardia
� Other northern regions
� Central Italy
� Southern Italy
� France
� Switzerland
� Austria
� Slovenia
� Other countries
� Not applicable to our enterprise/organization

18
In your opinion, were customers in the regions affected by the storm
more receptive to the label/initiative than customers in other regions?
[from 1 (much less receptive) to 5 (very much more receptive)]

A 1 2 3 4 5

19
What is your perception of how the label/initiative contributed to enhancing
the following images of your company? [from 1 (did not contribute at all) to 5
(highly contributed)]

A
Ethical image 1 2 3 4 5
Attentive to sustainability 1 2 3 4 5
Attentive to our country 1 2 3 4 5
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20

On the market, there are semifinished products and end-products
made of timber coming from the windstorm that are NOT labeled
PEFC fair supply chain. Are you aware of them, and if you are, do you
regard them as competition?

A

� I am not aware of such other products
� I am aware of them and they are no competition
� I am aware of them and they are setting little competition
� I am aware of them and they are setting mild competition
� I am aware of them and they are setting high competition
� Not applicable to our enterprise/organization

21
In your opinion, which is the major obstacle to commercializing the
timber coming from the Vaia storm?

A Open-ended answer

22
Do you have any other thoughts or suggestions you want to share
about the PEFC fair supply chain?

A Open-ended answer
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