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Abstract
In the face of unsustainable land-use changes including intensified agricultural production and land abandonment, agrofor-
estry systems have the potential to support a diversity of social and ecological functions in agricultural landscapes. Mediter-
ranean agroforestry landscapes have been conserved through traditional practices, and new concepts are necessary to assure 
the viability of these practices. Labels bear the opportunity to indicate sustainable management along the supply chain and, 
at the same time, generate higher incomes for sustainably producing farms. We have used an expert-based Delphi survey 
with three iterative surveys to analyse (1) the relevance of different sustainability aspects in agroforestry systems, (2) the 
suitability of derived indicators for labelling, and (3) the specific potentials and barriers for labelling agroforestry production 
or ecological UN Sustainable Development Goal (SDG)—are considered relevant for agroforestry systems. Translating these 
goals into suitable indicators is the more challenging step, revealing the lack of appropriate data, the complexity of sustain-
ability challenges, and a low willingness for producers to adapt their practices as key limiting factors. The assessment of the 
labelling schemes indicated coherent responses despite the diverse backgrounds of participants. Alongside eco-labels and 
social labels, Geographic Indications were suggested as the most suitable options for the agroforestry context, although these 
have not been invented for reflecting sustainability in the first place. Although experts are highly aware of social-cultural 
values of agroforestry systems, they see little potential to use those social-cultural aspects for labelling agroforestry products. 
Initial costs and missing consumer awareness for agroforestry are major reasons for not joining labelling schemes. We dis-
cuss the possibility of an agroforestry label and why elements of Geographic Indication labels may fit well for this purpose.

Keywords Certification · Sustainable Development Goals (SDGs) · Geographic Indications · Multifunctional agriculture · 
Landscape management · Ecosystem services

Introduction

Agricultural landscapes face various sustainability chal-
lenges related to structural transformations, associated with 
for instance intensification, scale enlargement, and land 
abandonment. Intensification can have consequences such 
as reduced soil conservation (Lorenz and Lal 2014), higher 
greenhouse gas emissions (Aertsens et al. 2013), and higher 
water demands (Camilli et al. 2018). Abandonment, on the 
other side, leads to reduced production capacities in rural 
landscapes (Hertel 2015), losses of cultural values of land-
scapes (Costa et al. 2014, 2011), and reduced agrobiodiver-
sity (Mosquera-Losada et al. 2018; Bugalho et al. 2011). 
To guide society towards sustainability, the United Nations 
have released the Sustainable Development Goals (SDGs) 
that emphasise the indivisibility of biological conservation, 
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health, well-being, economic innovation, and other goals. 
While these goals outline an ambitious pathway to a more 
sustainable society, currently prevalent forms of agricul-
ture and agricultural policy are in conflict with a number of 
SDGs (Mann et al. 2018; Kanter et al. 2018). For example, 
rules of the EU Common Agriculture Policy do not provide 
an effective contribution to the SDGs (Pe’er et al. 2019). It 
performs especially weak regarding SDGs such as “clean 
water” or “life on land” (Pe’er et al. 2017). Given that cli-
mate change impacts such as water scarcity or wildfires will 
be of particular severity in the Mediterranean region, alter-
native approaches are needed to preserve social-ecological 
functions embedded in agricultural landscapes (Malek et al. 
2018). Thus, reversing the current trajectory of non-sustain-
able intensification and promoting more resilient agricultural 
practices are long overdue.

Sustainability of agroforestry systems

One strategy to facilitate a transition of agricultural systems 
towards better coverage of the SDGs is agroforestry—a land-
use practice that has been reported to provide synergies 
between different dimensions of sustainability and between 
multiple ecosystem services (Campos et al. 2019; Mosquera-
Losada et al. 2018; Jose 2009). Previous studies showed that 
agroforestry systems often support a high biodiversity (Tor-
ralba et al. 2016; Mosquera-Losada et al. 2012), are effective 
for tackling climate change (Mosquera-Losada et al. 2018; 
Montagnini 2017; Lin 2011), and can transmit high val-
ues of cultural identification and well-being (Moreno et al. 
2018; Plieninger and Huntsinger 2018). One global hotspot 
of agroforestry is the Mediterranean region (Gauquelin et al. 
2018, den Herder et al. 2017, Malek and Verburg 2017). 
Mediterranean agroforestry landscapes were formed through 
a long tradition of human maintenance, partly since pre-
Roman times (Mosquera-Losada et al. 2012; Aronson et al. 
2009). By that, they form cultural landscapes that are part 
of a rural cultural heritage (Torralba et al. 2018b) and have 
intrinsic aesthetic values (Torralba et al. 2018a). They are 
often perceived as natural, although, in fact, they are based 
on well-balanced practices of extensive management (Wolp-
ert et al. 2020; Lovrić et al. 2018; Huntsinger and Oviedo 
2014). While scientific literature has highlighted the vari-
ous ecosystem services from agroforestry systems, current 
agricultural policies do not show awareness for the societal 
value of agroforestry (Santiago-Freijanes et al. 2018a, b; 
Pisanelli et al. 2014). Thus, subsidies and market changes 
have decreased the economic profitability of agroforestry, 
led to land-use polarisation, and endangered the social-
ecological integrity of Mediterranean agroforestry systems 
(Escribano et al. 2018; Hartel and Plieninger 2014).

Potentials and barriers of labelling 
in multifunctional landscapes

Agroforestry needs viable economic approaches and prof-
itability to withstand current trajectories of land abandon-
ment and intensification while maintaining, developing, 
and revitalising sustainable land management prac-
tices around the traditional agroforestry. The potential 
of labelled agroforestry systems to strengthen the SDG 
agenda has not been explored in detail yet. While the gen-
eral benefits of labelling have been theoretically described 
and demonstrated in various case studies (OECD 2016; 
Millard 2011), there are no specific labels for products 
from agroforestry. Typical problems for product labelling 
in agroforestry are initial and ongoing costs for imple-
mentation and marketing (Lovrić et al. 2018; Tscharntke 
et al. 2015), a lack of distribution channels and adequate 
market infrastructure (Mann and Plieninger 2017), a lack 
of consumers’ awareness, missing price premiums (Hor-
rillo et al. 2016), and the technical issues of complying 
with and monitoring of label standards (Mann et al. 2018). 
Furthermore, it is challenging to define applicable (pro-
ducer side) and understandable (consumer side) indicators 
for monitoring and marketing that clearly relate to agrofor-
estry features and the SDGs in a broad sense.

While a number of labels and certificates focus on 
single aspects of land use (e.g., organic production prac-
tices, animal welfare standards, and GMO-free food), 
labels referring to multifunctional land management prac-
tices such as agroforestry are scant. So far, only a few 
researchers have addressed agroforestry-specific labelling 
(Escribano et al. 2018). Common forestry labels like FSC 
or PEFC have recently started to include specific standards 
for some forms of agroforestry (in particular, for cork pro-
duction), but do not use the term “agroforestry” in their 
labels (Masiero et al. 2011; Dias et al. 2015). Food labels 
so far do not explicitly highlight agroforestry, although 
many food products are strongly linked with agroforestry 
systems, for instance, orchard meadow fruits, olive oil, or 
Iberian ham (Herzog 1998; Egea and Pérez y Pérez 2016; 
Mann and Plieninger 2017). Agroforestry systems often 
represent biodiversity-rich as well as cultural valuable 
landscapes and are based on sustainable management prac-
tices (Elevitch et al. 2018). These examples demonstrate 
the strong but yet unused potential to include agroforestry 
systems into sustainability labels.

Research questions

In this study, the potential of sustainability labelling for 
supporting Mediterranean agroforestry systems is analysed 
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by asking the following key questions: (1) Which aspects 
of sustainability are considered relevant for agroforestry 
production systems and which indicators can represent 
the respective aspects? (2) Which label types can indicate 
the relevant sustainability aspects from producers to con-
sumers in a comprehensive and understandable way? (3) 
Which potentials do agroforestry-related labels have and 
which barriers for implementation or communication do 
they face?

The next section presents the intermediate steps of the 
expert-based Delphi methodology adjusted to the analysis of 
Mediterranean agroforestry systems. Subsequently, results 
are displayed in response to the three research questions 
leading to a synthesised assessment of relevant sustainability 
indicators. This is followed by a discussion of the possibili-
ties of agroforestry-specific indicators and the potential role 
of Geographic Indications in agroforestry labelling, leading 
to the final conclusions.

Method

The Delphi approach

We carried out a Delphi survey in the form of a three-round 
online survey among agroforestry experts. By facilitating a 
consensus process among participants, the Delphi technique 
helped us to identify common opinions and iteratively letting 
the participants assess those findings. We constructed our 
Delphi questionnaire as a mix of the ‘decision’ and ‘sce-
nario’ Delphi according to the typology by Mukherjee et al. 
(2015). With the multi-round approach, we were able to feed 
intermediate results back into the survey in an anonymized 
way. A similar Delphi method has been used by Escribano 
et al. (2018) for finding sustainability indicators for dehesa 
agroforestry farms. While the latter study focused more on 
a consensus approach by repeating the same questions, we 
carried out a scoping-like Delphi survey where the different 
rounds built upon each other, leading to a collective opinion 
on the topic (Horrillo et al. 2016). Anonymous feedback 
enabled us to share information with the participants without 
risking any self-censoring due to societal expectations.

Sampling

Following Hasson et al. (2000), we conducted a purposive 
sampling in which we “hand-picked” and invited experts 
with professional and/or academic backgrounds in Mediter-
ranean agroforestry systems. In the beginning, we addressed 
potential participants through agroforestry research and 
practice networks (EURAF, AGFORWARD, AFINET, and 
EIP AGRI) and asked them to suggest further colleagues 
or collaborators. In this way, we finally invited 48 selected 

experts to the first survey round. The list of participants 
consisted of scientists, institutional and private researchers, 
and scientifically trained practice partners from the fields of 
agroforestry and labelling. Finally, 23 respondents answered 
the first round of our survey, 18 respondents completed the 
second round, and 13 respondents answered the question-
naire in the final round. Experience from other Delphi stud-
ies shows that this method is useful for eliciting judgements 
from expert respondents even when achieving only small 
sample sizes. Our respondent numbers were similar to the 
median value of 20 respondents (according to the review of 
49 Delphi studies by Mukherjee et al. (2018).

Within the 23 respondents that completed the first 
round, we identified three groups: 10 senior academics (age 
40 + and/or 20 + years of experience), four junior academ-
ics (younger and less experienced researchers affiliated with 
universities), and nine non-academic respondents (currently 
not working at a university).

Survey design and implementation

In our three-round survey, we included ranking, rating, and 
free listing tasks, as well as questions about potentials, bar-
riers, and predictions for future development. Figure 1 shows 
a flowchart of the main ranking and rating tasks in all three 
survey rounds. Throughout the survey, we followed three 
lines of interest (see three columns within the flowchart) 
that were coherent with our research questions: (1) aspects 
and indicators; (2) labelling options in agroforestry systems, 
and (3) potentials and barriers for labelling in agroforestry.

We gave feedback in between the different survey rounds 
in the form of a brief descriptive summary of the previous 
round. Therefore, we provided the rankings and Likert rat-
ings of the sustainability aspects and the labelling options. 
Except for one question, all Likert scales ranged from one 
to five (zero for no answer), and for the ranking tasks, we 
assigned the highest scores to the top-ranked items and vice 
versa (e.g., for the 12-item ranking, the top item received 12 
points, the lowest item received 1 point, items not ranked 
received no points). Before inviting the participants to the 
surveys, we pre-tested the survey structure and the clarity of 
the questions with colleagues experienced in agroforestry, 
sustainability, or labelling.

To have a starting point for finding a consensus on rel-
evant sustainability indicators for agroforestry systems, 
we scanned relevant literature and consulted the SDGs. 
Additionally, from the literature, we extracted a list of 
aspects that reflect the concept sustainability in general 
or for agroforestry in particular (Escribano et al. 2018; 
Pollastrini et al. 2018; Nair and Toth 2016). To cover sus-
tainability in all its facets, we derived one agroforestry-
specific sustainability aspect from each of the 17 SDGs. 
During the first survey round, the participants ranked 
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those 17 sustainability aspects three times for (1) their 
ability to represent sustainable management, (2) for their 
applicability for monitoring, and (3) for their potential to 
be communicated to consumers. The respondents added 
more aspects in a free listing task. Furthermore, they 
also ranked a list of nine given labelling or certification 
types three times for their suitability regarding sustain-
able landscape management, technical implementation and 
communicating sustainability. Besides this, we asked the 
participants for demographic data and about agroforestry 
systems and products which they are familiar with and for 
a general assessment of the current state of sustainability 
in agroforestry.

During the first intermediate step, we condensed a 
17-item list of SDG-based sustainability aspects into a 
12-item list of relevant aspects. For processing the free list-
ing answers of sustainability aspects we aggregated 18 cat-
egories of sustainability aspects from the free listing and 
chose the nine most frequently mentioned categories. The 
ranking task of the SDG-based aspects also yielded nine 
high-ranked aspects. Five of the nine free listing aspects 
were similar to the SDG-based aspects. Thus, we obtained 
a list of the 12 most relevant sustainability aspects (Table 1). 
SDG 2 (no poverty), SDG 5 (gender equality), SDG 7 (clean 
energy), SDG 11 (sustainable cities) and SDG 14 (life below 
water) dropped out due to the low ranking of the suitability 

Fig. 1  Flowchart presenting the central tasks that the survey participants carried out and the intermediate evaluation steps performed to create an 
input for the subsequent rounds (AFS = agroforestry systems)
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in the context of agroforestry. From the ranking of the labels 
and certifications, we extracted six relevant items.

Based on the 12 sustainability aspects, we defined 15 
sustainability indicators for agroforestry contexts, which we 
then introduced during the second round (Table 1). As main 
criteria for choosing an indicator, we looked for (1) easy 
determination of a value/answer, (2) high level of represen-
tation of agroforestry landscape issues, and (3) credibility 
of the indicator (van Oudenhoven et al. 2018). For three 
sustainability aspects, we found two equally sensible but 
technically different indicators that we included both. Thus, 
in Round 2, we presented 15 indicators for 12 sustainability 
aspects to the respondents.

During the second survey round, the participants again 
ranked the 12 sustainability aspects twice. Once, for how 
well the aspect can be supported by labelling an agrofor-
estry product and second, for how well it could be supported 
by labelling the landscape management. Furthermore, they 
chose their preferred label type for each of the 12 sustain-
ability aspects and gave Likert ratings to the 15 sustain-
ability indicators for practical applicability and consumers’ 
understanding. Also in Round 2, the respondents selected 
limiting factors for applying the indicators, and with this, we 
closed the consensus measure on sustainability aspects and 
indicators (left column of the flowchart, Fig. 1).

Round 3 was based on the consensus for the three most 
relevant labelling types from a choice task in Round 2 where 
the respondents stated their preferred label for each sustain-
ability aspect. As we added a hypothetical fourth option of 
an ‘agroforestry label’, the respondents had to assess four 

different labelling options regarding four different qualities: 
(1) introducing and guaranteeing standards; (2) having trade-
offs or conflicts; (3) producers’ identification with the label; 
and (4) consumers’ understanding of the label. Finally, in 
our last round of the Delphi survey, we asked the partici-
pants to rate four potential conflicts that could occur around 
labelling agroforestry products and we asked them for the 
most likely barriers that could hinder the adoption of label-
ling standards.

Results

General information

The participants stated to be familiar with various types of 
agroforestry and different agroforestry products. Table 2 
shows the more and less commonly known agroforestry 
types and products among the respondents.

Sustainability aspects and indicators

During Round 2, the 12 relevant sustainability aspects were 
ranked again twice for their suitability for (1) labelling agro-
forestry products and (2) labelling agroforestry landscape 
management (Table 3). The efficient use of resources was 
ranked most suitable in both cases and also climate-smart 
agriculture, biodiversity, diversification, and rural liveli-
hood were ranked relatively high. The two rankings yielded 
mostly congruent results. Only for income and sustainable 

Table 1  Twelve relevant sustainability aspects were defined from free listing and ranking in Delphi Round 1 (left column). Subsequently, 15 cor-
responding sustainability indicators (right column) were proposed

Relevant sustainability aspects Corresponding indicators

Income and social coherence from agroforestry Salaries paid to farmworkers compared to national median income [%]
Improved quality of rural living conditions Paid vacation [days/year]
Efficient use of natural resources (including water and soil) Availability of an environmental management plan (erosion, pollution, 

resource depletion, etc.) [yes/no]
Diversification, innovation, and resilience in agroforestry systems Share of revenues from direct sales and local markets [%]
Structural and functional biodiversity Share of area set aside for natural vegetation areas [%]

Abundance of registered bird species [number of birds]
Training and education on agroforestry Training days for workers on sustainability practices, techniques, and 

tools [days/year]
Climate-smart agriculture (mitigation and adaption) Trees per area [no of trees/ha]

Renewable energy consumption [%]
Integrated pest and fertiliser management No chemical fertilisers and pesticides [yes/no]
Stakeholder/community participation and empowerment Access to knowledge networks for farmers [yes/no]
Maintenance of cultural heritage and social networks Use of cultural landscape characteristics or local traditions for market-

ing [yes/no]
Availability of financing options (e.g., farm income, loans, and subsi-

dies)
Share of revenues that stays with producer [%]
Share of revenues, compensating for ecosystem services provision [%]

Support for sustainable production infrastructure Involved in local/regional planning processes [yes/no]
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fertiliser management experts ranked the suitability for 
product labelling much higher than for landscape labelling. 
Biodiversity was ranked more suitable for landscape label-
ling. Furthermore, the participants rated 15 sustainability 
indicators for their suitability regarding practical applicabil-
ity and consumers’ understanding. In Table 3, we present 
three colour-coded classes of indicators’ suitability, which 
are green for usable indicators, yellow for usable indicators 
with minor restrictions, and red for indicators that based on 
experts’ assessment cannot be recommended to use. Thus, 
11 out of 15 indicators are recommendable to use, and in 
our discussion section, we explain why we propose the four 
green-rated indicators as “umbrella indicators”. In addi-
tion to the colour-coding, the text within this field briefly 
describes the restrictions. Type, form, and duration of land 
ownership were suggested as additional suitable indicators 
in the free text section of Round 3, referring to contract dura-
tion and whether compensation for investments during the 
contract time exists.

Labelling in agroforestry—potentials and barriers

When choosing their preferred label type for improving each 
sustainability aspect (Table 4), we found that for environ-
mental aspects, the experts dominantly chose eco-labels 
(chosen for five aspects), and regarding the social and eco-
nomic aspects, they mainly opted for social labels (chosen 
for four aspects). For two aspects, related to cultural heritage 
and access to finance, the respondents chose Geographic 
Indication labels as the optimal representation. For the sus-
tainability aspect representing SGD 16, the participants 
suggested process and production audits. The fact that eco-
labels were chosen most often is in line with the high rating 
for their comprehensiveness (4.11 Likert points). In addition, 
eco-labels were chosen for the sustainability aspects with the 
highest relative rankings. This correlation of relative rank-
ing of the aspect and rating for comprehensiveness appears 
less clearly for ‘social and fair trade labels’ which received 
3.00 points for comprehensiveness and were assigned to the 

medium ranked aspects, while ‘labels for geographic origin’ 
(Geographic Indications) which were suggested for the low-
est-ranked aspects got 3.12 points for comprehensiveness. 
Furthermore, we found no patterns regarding the choice of 
labels when looking at the rating for applicability or under-
standing of the respective sustainability indicator. Similarly, 
the different factors that limit the indicators’ application 
appear not to be related to certain label types in particular. 

Four selected labels were rated according to four dif-
ferent questions during Round 3 (Fig. 2). Three of them 
were the top-chosen labels from Round 2. The fourth one, 
a hypothetical agroforestry label, was introduced with the 
following explanation: “This describes a potential label or 
certificate that comprises the complexity of sustainability 
(maybe based on the SDGs) and promotes the diversity and 
resilience of agroforestry systems, aiming at the willing-
ness to consume from those ‘healthy’ systems”. In all four 
questions, Geographic Indications received the best rating 
and ‘controlled eco-labels’ the second-best. While the hypo-
thetical agroforestry label was rated as the third-best option 
regarding ‘potential conflicts or trade-offs’ and ‘producers’ 
identification’ with the label, it came last for ‘easiness to 
introduce and guarantee the standard’ and for ‘consumers’ 
understanding’. The ‘social and fair trade labels’ received the 
lowest rating regarding the ‘potential conflicts or trade-offs’ 
and for the ‘producers’ identification’.

In our second survey round, we asked for the most lim-
iting factors for the implementation of each indicator and 
counted the two most frequently mentioned ones as relevant. 
For 87% of all indicators, experts mentioned a lack of valid 
data as the main limiting factor, followed by the lack of will-
ingness of producers (for 60% of all indicators), a lack of 
expertise for monitoring (40%), as well as problematic poli-
cies or land tenure (27%).

As a closing question for Round 2, we asked for the rel-
evance of connected concepts regarding the management or 
assessments of agroforestry systems. We found all four con-
cepts rated as relevant, with multifunctionality being most 
important (4.67 Likert points) and resilience (4.44) as well 

Table 2  Number of respondents 
that stated to be familiar with 
particular agroforestry systems 
and products

Agroforestry systems n % Agroforestry products n %

Silvopastoralism 14 61 Tree crops 18 78
Silvoarable lands 9 39 Food crops 14 61
Multi-purpose hedgerows 5 22 Timber 12 52
Short-rotation plantation 4 17 Services (e.g., tourism and recreation) 12 52
Alley cropping 8 35 Fodder crops 10 43
Windbreaks 3 13 Food products from animals 8 35
Mixed farming systems 9 39 Wooden or plant-based fuel 8 35

Cork 6 26
Non-food products from animals 2 9
Other 2 9
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Table 3  Summary of the key results on the relevant sustainability 
aspects (based on SDGs) with their rankings for their suitability with 
regard to product labelling or landscape labelling.  Furthermore, it 
shows the ratings for each sustainability indicator and a recommenda-
tion for potential application. The indicator ratings are colour coded 

as follows: green rating above median value, yellow rating below 
median but above 10th percentile, red rating below 10th percentile. 
Indicator classification: green usable indicators, yellow usable with 
minor restrictions, red not recommended to use. (ES = ecosystem 
services)
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as ecosystem services and social–ecological systems (both 
4.33) following close.

In Round 3, we asked the participants to rate five poten-
tials barriers that keep farmers or land managers from join-
ing labelling schemes, offering the options of “not a barrier” 

(0), “maybe a barrier” (1) and “surely a barrier” (2). Here, 
the biggest barriers appeared to be the initial costs of certi-
fication with a rating of 1.71 (out of 2) and the time require-
ment for farmers (1.64). The necessary compliance with 
rules and the problem of finding no final market (both at 

Table 4  Labelling types that were suggested most frequently as suitable to improve the respective sustainability aspect. Column two shows the 
label type that experts suggested. Column three shows the frequency (n) of suggestions among all 18 respondents of Delphi Round 2

Relevant sustainability aspects Label type suggested by experts Frequency 
n out of 18

Income and social coherence from agroforestry Social and fair trade labels 14
Improved quality of rural living conditions Social and fair trade labels 12
Education and knowledge on sustainable agroforestry Social and fair trade labels 7
Sustainable pest and fertiliser management Eco-labels 12
Diversification and innovation for competitive agroforestry farms Eco-labels 9
Cultural heritage and social networks Geographic Indication labels 8
Access to financing options Geographic Indication labels 7
Efficient use of natural resources Eco-labels 14
Climate-smart agriculture Eco-labels 9
Structural and functional biodiversity Eco-labels 15
Support for sustainable production infrastructure Production and process audits 6
Community participation and stakeholder empowerment Social and fair trade labels 11

Fig. 2  Assessment of four different labelling options (differently col-
oured boxes) in relation to four potentials/issues (groups of boxes). 
The numbers result from a 5-point Likert scale rating, where the box 

itself displays second and third quartiles; the inner line shows the 
mean value and the whiskers display the full data range
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1.50) were also considered relevant barriers while missing 
economic benefits, with a rating of 1.21, were not. Addi-
tional barriers, both mentioned twice by the participants, 
were the long-term fees for certification schemes that might 
not pay off, as well as policy issues—either as a lack of sup-
porting policies or as existing policies that prevent farmers 
from making certain management decisions on their own.

In Round 3, we also asked the respondents how they 
would bridge the gap for indicators, where the practical 
applicability was rated high, but the consumers’ under-
standing was low or vice versa. The answers showed slightly 
higher importance for educating consumers (n = 12) than 
for training producers (n = 9). The respondents consensu-
ally suggested promotion campaigns for the first and better 
producer education for the second issue. To avoid (n = 7) or 
improve (n = 8) problematic indicators was also selected by 
more than half of the respondents, but received fewer com-
ments on how to tackle the issue. At the end of round 3, we 
asked them to assess three potential issues of agroforestry 
labelling and the positive potential which they see regarding 
future labelling efforts in agroforestry production systems. 
The respondents stated a high potential for future labelling 
efforts (3.71 Likert points) but also claimed strong concerns 
with regard to competing labels (3.57 points). Greenwashing 
(2.21 points) and market saturation for labelled products (at 
2.00 points) were not assessed as potentially relevant issues.

Discussion

Relating agroforestry to sustainability

The responding experts rated 12 sustainability aspects to be 
relevant for capturing sustainability in agroforestry systems, 
with the highest scores pointing to aspects of sustainable 
resource consumption (SDG 12), climate-smart agriculture 
(SDG 13), diversification and innovation (SDG 8), income 
and social coherence (SDG 1), quality of life (SDG 3), and 
biodiversity (SDG 15). Still, during the first step of our sur-
vey, five SDGs dropped out due to low rankings: respondents 
did not see direct links of agroforestry systems with gender 
equality (SDG 5), clean energy (SDG 7), sustainable cities 
(SDG 11), and life below water (SDG 14). At the same, the 
low rating of zero hunger (SDG 2) was surprising as most 
agroforestry systems are food systems. A possible explana-
tion could be the low perceived importance of agroforestry 
systems for food production compared to large-scale mono-
culture systems, although studies show that agroforestry 
systems can achieve higher yields per area (Waldron et al. 
2017; van Noordwijk et al. 2018). A second reason can be 
that the participating experts mainly focus on the European 
Mediterranean area where hunger and nutritional safety are 
considered less relevant issues than for example within the 

African context (Mbow et al. 2014). Furthermore, having 
labelling already in mind, it has to be acknowledged that, 
for some aspects, the sustainability of practices can only 
be indicated at farm level. By contrast, other sustainability 
aspects, such as gender distribution, food security, or sus-
tainable cities, have to be assessed (and regulated) on larger 
scales. In this regard, Geographic Indications perform dif-
ferently as they work on a precisely defined landscape scale, 
at the same making them less sensitive for farm-scale issues.

We find a good overlapping when comparing our results 
with the SDGs that the FAO Report on Mediterranean For-
ests (FAO and Plan Bleu 2018) suggests as relevant. Six of 
the SDGs that we identified as relevant also been mentioned 
as important by FAO, but we especially miss innovation and 
infrastructure (SDG 9) and responsible consumption and 
production (SDG 12) in their list. Furthermore, according to 
the experts’ rating, a label using cultural heritage and tradi-
tional landscapes for marketing would represent innovation 
and infrastructure (SDG 9) well. With our survey, we could 
show that agroforestry is not only theoretically connected to 
certain SDGs, but experts confirm their relevance in terms 
of labelling. Given, that we had more than 50% overlapping 
between the SDG-based aspects and the experts’ free listing, 
our list of 12 sustainability aspects seems robust for repre-
senting the relevant SDGs.

Assessing indicator suitability

Based on the classification of the indicators (Table 3), we 
recommend 11 of them as generally applicable. In addition, 
we propose four of them as “umbrella indicators” that are, 
according to our results, easy to apply, easy to understand, 
and can represent the key sustainability characteristics of a 
sustainable agroforestry landscape management. Salaries of 
farmworkers can represent social-economic well-being, live-
lihood, and education. The avoidance of chemical fertilisers 
and pesticides supports not only the integrity of ecosystems 
and water bodies but also a sustainable use of resources. 
The use of cultural traditions and landscapes for marketing 
is useful for labels that emphasise terroir and regionality of 
production. Finally, areas that are set aside for conservation 
can be an indicator of the various ecological aspects of sus-
tainability. Coinciding with our findings, the report of FAO 
and Plan Bleu (2018) mention SDGs related to three of those 
four umbrella indicators as important for Mediterranean for-
estry, with clean water and conservation being highlighted 
as the most relevant ones.

By developing the indicators based on the SDGs, we 
claim to cover a broader range of sustainability aspects com-
pared to other agroforestry-specific studies. Detailed work 
on agricultural indicators mostly focuses on productive val-
ues and splitting indicators by the three pillars of sustain-
ability (Escribano et al. 2018). Other studies such as Nair 
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and Toth (2016) focus more on the broad concept of sustain-
ability, but at the same time stress the priority of ecological 
sustainability. Besides defining and refining ever more indi-
cators, the “Local Governments for Sustainability” network 
(ICLEI) suggests limiting the number of indicators and the 
use of multifunctional indicators (Woodbridge 2015). We 
claim that some umbrella indicators can reflect sustainability 
in a wide sense, cover more than one SDG at the same time, 
act as a proxy value for several targets, and transfer sustain-
ability goals to a landscape scale (Millard 2011). To not 
separate sustainability aspects by three sustainability pillars 
seems conceptually helpful when developing umbrella indi-
cators. For sure, there are more indicators than we assessed 
in our survey, which could be used as umbrella indicators, 
as well.

Barriers and potentials for agroforestry labelling

Besides stating a large potential for labelling agroforestry 
products, the experts highlighted initial and ongoing costs 
for certification as well as the extra time required for certi-
fication efforts as major barriers, which keep farmers from 
joining labelling schemes. Regarding the consumer side, one 
expert stated that “consumers are not yet aware of all benefits 
of agroforestry, especially all ecosystem services provided, 
and do not know the term either”, but the experts agreed that 
this could be improved by clear explanations (e.g., “clarity is 
needed everywhere, even more in this case with all this con-
fusion of what is agroforestry”). They proposed to improve 
the understanding of labels, e.g., by educating consumers 
about the complexity and multifunctionality of agrofor-
estry systems, by inventing agroforestry-specific indicators, 
or by developing a label specifically for agroforestry. The 
latter is a widespread idea within the agroforestry commu-
nity, for example, supported by the European Agroforestry 
Federation (Borremans 2019). A final free text evaluation 
on the potential future of agroforestry labelling revealed 
a central conflict between two main issues. On one hand, 
experts agreed that the certification itself could support vari-
ous dimensions of sustainability and climate protection, if 
properly communicated to consumers. On the other hand, 
many experts pointed to the risk of a vague unique selling 
point of a possible label, as the term agroforestry covers a 
wide range of practices and landscape characteristics. Fur-
thermore, a growing interest in agroforestry products could 
offer economic opportunities but also threaten intact forests 
when land is not taken from degraded areas (Plieninger and 
Gaertner 2011; Millard 2011). Thus, instead of developing 
a label specifically for agroforestry systems, several experts 
pointed out the potential of existing labels, such as Geo-
graphic Indications.

Four experts highlighted the potential of Geographic 
Indications, with one of them stating: “A Geographical 

Agroforestry system that is built on the established frame-
work of Geographic Indications and incorporates agrofor-
estry practices” and three more respondents suggested to use 
Geographic Indications or terroir characteristics for labelling 
in agroforestry systems. In our study, Geographic Indications 
were suggested for their unique potential to support cultural 
heritage and access to financing, which originated from rela-
tively low-ranked sustainability aspects (Table 3). Despite 
not explicitly being developed for sustainability, Geographic 
Indications guarantee the traditional production standards 
and protect local specialities (Clark and Kerr 2017; Bérard 
and Marchenay 2006). They use the term ‘terroir’ to refer to 
product characteristics linked to a specific geographic area and 
landscape management. Especially for coffee and cocoa sys-
tems, studies have already shown that Geographic Indications 
can transmit values of sustainable landscape management to 
markets and consumers (Marie-Vivien et al. 2014) and also 
protect intellectual properties regarding place-based traditional 
processing techniques (Quiñones-Ruiz et al. 2015). More gen-
erally can be said that food systems are strongly interconnected 
with regional social–ecological characteristics and, therefore, 
highly relevant for the corresponding landscape (Penker and 
Wytrzens 2005) and its various values (Raymond et al. 2016). 
Not mentioned within the survey but in related literature, land-
scape labelling could be another starting point for developing 
an agroforestry label as this includes geographic characteristics 
as well as product specifications (Ghazoul et al. 2009; Ghazoul 
2013).

The positive impacts of agroforestry practices on ecosystem 
services at a landscape level have been widely demonstrated. 
(Torrralba et al. 2016). However, the connections between 
agroforestry landscapes, Geographic Indications, and the SDG 
agenda have not been investigated in detail (Gauquelin et al. 
2018; Millard 2011). For example, the economic benefits of 
Geographic Indications were documented by FAO (Vandecan-
delaere et al. 2018), but the benefits for maintaining traditional, 
valuable landscapes, and practices remain unclear and should 
be part of further investigation. Therefore, the proposal of an 
agroforestry label based on terroir characteristics may express 
that in the social–cultural context of agroforestry landscapes, 
sustainability can be represented quite well through Geo-
graphic Indications. Within the current system of Geographic 
Indications, the strong focus on high-quality specialities and 
the need for a coherent local interest group limit the expansion 
of this approach to basic staple food products.

Limitations

The Delphi method is an approach that builds on experts’ 
knowledge and that is often characterised by small sample 
sizes and potential bias in the selection of study partici-
pants. Despite our efforts to include a large and broad suite 



1379Sustainability Science (2020) 15:1369–1382 

1 3

of experts, the number of respondents was limited. We 
found that the more engaged respondents stayed until the 
end, as demonstrated by the fact that there were no experts 
leaving questions open during the last two rounds. Declin-
ing numbers of participants for each survey round (starting 
with 23, ending with 13 respondents) and connecting to 
participants with diverse professional backgrounds were 
problematic. Although we addressed people with different 
professional status working in agroforestry or within the 
labelling sector, almost exclusively experts from universi-
ties or with academic background joined our study. There-
fore, we cannot claim comprehensive stakeholder partici-
pation for this survey; rather, we carried out an explorative 
scoping based on experts’ knowledge. Still, we agree with 
Escribano et al. (2018) that the Delphi method can syn-
thesise expert knowledge to assess indicators and labelling 
approaches according to their relevance and practicability.

The necessary time to answer the questionnaires and 
the long lists of up to 17 items were key reasons for the 
declining participation rate of experts. At the same time, 
a clear structure and the use of rankings (instead of rat-
ings) were used to avoid misunderstanding and missing 
responses. Furthermore, all numbers presented (rank-
ings, Likert points and arithmetic means of both) are not 
denoted as statistically significant results due to the small 
and less diverse sample. We treat the rankings, ratings, 
and free listing answers as part of a scoping that helps to 
understand the current issues and potentials for labelling 
agroforestry products.

Conclusion

Mediterranean landscapes host a variety of different agro-
forestry systems. Many of these extensively managed sys-
tems like dehesas in Spain or montados in Portugal are 
challenged by diminishing economic revenues. Labels 
have the potential to promote sustainable agroforestry 
management and thus raise market awareness but also 
advocate for the conservational value that these types 
of traditional landscape management deliver to society. 
Therefore, agroforestry systems need different indicators 
compared to conventional agriculture. We found 11 indi-
cators that were rated as useful to be assessed in the agro-
forestry context. For business-based certification schemes, 
indicators should be comprehensible for consumers and 
easy to monitor. For scientific or administrative monitor-
ing, more complex indicators can be considered. Mean-
while, for marketing reasons, we suggest the development 
of agroforestry-specific umbrella indicators that reflect the 
sustainable management of agroforestry landscapes in a 
more comprehensive way, regarding the socio-economic 

well-being and the integrity of social–ecological systems. 
Smartly designed indicators for income, rural livelihoods, 
and traditions as well as protection of natural resources 
can act as proxies for overall sustainability. Accordingly, 
further research is needed to develop indicators tailored 
to agroforestry labels. To assure sustainability on higher 
scales and to provide context-specific or complex monitor-
ing data, the performance of labelling strategies has to be 
assessed in combination with governmental regulation and 
other related governance systems, among which labelling 
is only one instrument in the sustainability toolbox.

For labelling agroforestry products, we suggest to include 
elements of distinct regional and geographical characteris-
tics, such as terroir, traditional management practices, tra-
ditional processing, and place-based social-cultural values, 
to make up for the badly known term ‘agroforestry’. The 
potential to make use of those geographical characteristics in 
relation to agroforestry systems is currently underestimated 
or at least not systematically used. Here, we see the need to 
investigate the interlinkage and joint application of existing 
labels of geographical origin, agroforestry, and the support 
for social–ecological sustainability.
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