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Abstract: Sustainability is increasingly a priority in the policies of the European Union, especially
in the Common Agricultural Policy. This paper focuses on Sustainable Development Goals, the
European Green Deal, and the Farm to Fork Strategy in an attempt to establish a relationship with
the European Union’s trade policy. Three selected components of the agri-food sector—the food
supply chain, agri-food quality standards, and global trade—are examined in relation to defined
sustainability aspects. The aim is to understand the interrelationship between the three components
with specific regard to sustainability, to highlight their high complexity and current relevance, to
contribute to systematic analysis in this area, and to present current progress. This qualitative–
explorative study is empirically supported by a survey of market experts, and the Transatlantic
Trade and Investment Partnership between the European Union and the United States is used as
an example. The results show the complexity between the relationships of the three components with
a focus on sustainability and reveal a deep uncertainty. The most notable results are the limited level
of knowledge and the insufficient attention from business representatives to sustainability aspects.
Finally, the study identifies the state of integrating a sustainable perspective into European Union
trade policy and provides suggestions for further research.

Keywords: agri-food industry; food safety; global supply chains; sustainable trade; quality management;
quality standards; farm to fork strategy; European Green Deal; German chambers of commerce
abroad; Transatlantic Trade and Investment Partnership (TTIP)

1. Introduction and Background

One of the most important economic sectors of the European Union (EU) is the
production and trade of agricultural products and foodstuffs [1]. In this context, increasing
globalization and market integration are becoming a vital concern. As a result, market
structures are constantly changing, companies are experiencing increased competitive
pressure, and export volumes are rising significantly [2], which is reflected in the EU
trade policy [3]. Global agricultural trade is determined by a complex combination of
international regulations, agreements, national laws, and requirements. These established
regulations aim to ensure the safety of processes and products in the agri-food industry so
that the quality and safety of food are guaranteed worldwide [4].

Food quality standards are effective throughout the process chain and are an essential
tool for ensuring safe, standardized, and comparable processes and products in interna-
tional trade [5–7]. Consequently, international quality standards are a key element for
successful global trade. Nevertheless, they are considered non-tariff barriers to trade [8–11].
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For this reason, there is a risk of complications occurring within the global food sup-
ply chain (FSC), for instance, double certification, no recognition of the product, origin
identification, and labeling.

In recent years, the EU adopted a number of policies and strategies that address the
international trade in agricultural and food products [1]. The most important of which is
the EU’s Common Agricultural Policy (CAP), which follows three paths to sustainability:
social sustainability, environmental sustainability, and economic sustainability [12].

Regarding sustainable aspects in global trade, the European Commission (EC) pre-
sented a new trade and investment strategy called “Trade for all”, in 2015, which included
for the first time a sustainability chapter [13]. In 2018, the EC presented a 15-point ac-
tion plan, which envisaged a new EU approach to trade and sustainability in its trade
agreements and presented a comprehensive set of binding provisions and multilateral
standards [14]. The topic of sustainability in trading will thus receive increased attention
and obligations in the negotiation of free trade agreements (FTAs) [15].

The European Commission’s priorities for 2019–2024 [16,17] include the European
Green Deal (hereafter Green Deal) [18,19], of which the Farm to Fork Strategy (F2F strategy)
is an integral part [20,21] (Section 1.2).

1.1. Background: Food Supply Chains

We observe currently that FSCs, and in general, agribusiness systems, are transformed
into a coordinated food system [22]. This leads to competition not only between indi-
vidual companies in a food chain but also to competition between supply chains and
networks [23,24]. Therefore, research on developing new models for food markets is re-
quired. In addition, there is an increase in consumers’ demand on food safety and its
functionality, consumers require product diversity, higher packaging quality, and the qual-
ity of services [25]. The protection of the environment and the economy of sustainable
development is nowadays the most current trend [26]. Therefore, food production sys-
tems must be operated in a sustainable way [27]. Sustainable production and distribution
systems should be implemented as more attention is paid to the relationship between
sustainable development and the functioning of supply chains [28].

Sustainable supply chain management has become a focus for business practitioners
and supply chain researchers [29]. Issues of climate change, geopolitics, labor conditions in
emerging economies, and pressure from stakeholders and supply chain partners all play
a role in shifting corporate focus toward the triple bottom line (TBL), the simultaneous
achievement of environmental, social, and financial performance [30–35].

In conducting sustainable and responsible trading, it is important to know the market,
generate sustainable knowledge, and establish stable FSCs. Sustainable FSCs in inter-
national trade activities have the potential to reduce environmental problems and the
carbon footprint, mitigate greenhouse gas emissions, and promote responsible business
and marketing practices, e.g., fair supply chains without the abuse of power [36].

Currently, sustainable FSC management includes various activities like strategy, risk
management, organizational culture, quality and transparency [33,37]. The fundament of
sustainable FSCs is to ensure policy coherence at the EU and national levels in agri-food
policy. A number of research studies show that short FSCs (SFSCs) lead to sustainable
behavior, albeit with complexities [38–40]. A meta-analysis published in 2013 found “that
the degree of sustainability varies among different types of SFSCs, their products, locations, etc.
Also, various participants in SFSCs may interpret sustainability differently and experience different
impacts” [38] (p. 14). On the other hand, exporting is the driver of international cooperation,
economic growth and prosperity [41–44]. Therefore, conducting mutual trade that is
sustainable at all levels is essential. The literature has often observed a disruption in the
flow along international FSCs because of, for example, differing quality standards, and
frequently observed a change in valid standards. This results in wasted time, increased
costs, and double certifications see, e.g., [34,45–49]. Thus, the process must be changed in
a sustainable manner.
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This qualitative study empirically assessed this theory. For this, one section of the
survey conducted in this study (Section 4.2.3.) determined the coordination processes with
the trading partner along the supply chain using the example of an intended free trade
agreement (FTA).

1.2. Background: The European Green Deal and the European Farm to Fork Strategy

The Green Deal marked a tremendous turning point in European sustainable policy.
The developed strategies follow a broad approach to foster sustainability in agriculture.
These include sustainable food production, sustainable food consumption, sustainable food
processing and distribution, and prevention of food losses and waste. These changes could
affect global agricultural commodity markets, as the EU is a major agricultural producer
and participant in international agri-food trade relations [18,19,50].

We observed that critical voices argue that the Green Deal could also be a poten-
tial non-tariff barrier to trade and could complicate further trade negotiations. In this
respect, several studies highlight the potential impact of the Green Deal on international
trade [50–54] and global dimensions (e.g., on the Global South) [50,55–59]. A currently
published US study [50] considered, on the basis of three scenarios, the impact of the
strategies over a period of 8–10 years. The results indicate that there will be a general
reduction in trade activities in the agri-food industry. The results show eight effects due to
the proposed measures: decrease in production, increase in food prices, increase in imports,
decrease in exports, decrease in the gross income of farmers, increase in food costs, increase
in food insecurity, and decrease in gross domestic product (GDP) [50]. In terms of the
impact on international trade, it was predicted that all world regions would experience
a decline of 2–4% as a result of the Green Deal [50] (pp. 12–16).

In May 2020, the EC published the F2F strategy [20,21] as part of the European Green
Deal [18,19] and made it mandatory for every EU member state, as per the CAP [12]. In
addition, the F2F strategy is aligned with the Sustainable Development Goals (SDGs) of
the United Nations (UN) [60–62].

The F2F strategy aims to increase the stability of the European food system in many
facets and positively change their sustainable impact on third countries [63]. The strategy
has a holistic approach and affects many sectors, from farming to food labeling. A com-
prehensive schedule with a time frame of 10 years defines the transition to a fair, healthy,
and environmentally friendly food system in Europe. A key factor in this process for all
stakeholders in the food system is gaining knowledge through education and training in
achieving sustainable management and operations. The aim of the new European food
policy is to implement concrete measures and targets for each stage of the food value chain
to increase the stability of European food systems. The mission is to ensure sustainable
food production and processing, as well as food safety, by promoting sustainable food
consumption and diets, reducing food waste, and addressing food fraud [20,21,63,64].

1.3. Relationship with Sustainability

At the global level, the F2F strategy aims to raise standards worldwide and reduce the
environmental footprint by means of international cooperation and trade policy. Initiatives
relevant to this study, which were presented by the EC, mainly concerned with economic
sustainability, and intended to stimulate sustainable practices, are shown in Table 1. These
specific measures were organized with respect to the three main research aspects of this
study, and some measures can be assigned to more than one main aspect. The interac-
tion of the theoretical topics presented is illustrated by means of a relationship diagram
(Figure A1).

We observed that investigations of sustainability aspects with regard to FSCs, quality
standards in the agri-food sector, and global trade (exemplified by a free trade agreement)
have rarely been conducted and analyzed in detail. In this context, there has been limited
systematic research on the sustainability aspects of this topic. A recent bibliographic
analysis of publications showed an increasing interest in sustainable food systems and
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revealed that publications in the field of policy and government on sustainable agri-food
systems are overlooked [65] (pp. 13–14). Thus, we are aware that this issue is currently
very topical and will continue to be relevant in the future. Our work contributes to the
systematic analysis in this field and presents the current progress. Moreover, the aim of
the online survey was to explore the opinions of trade experts in this context during the
preparatory phase of the Transatlantic Trade and Investment Partnership (TTIP), a leading
FTA between the EU and the United States (US). Although time has passed since then,
transatlantic trade relations are still relevant today and the issues are still important, as we
are not aware of any major changes or strong improvements.

Table 1. Initiatives to stimulate sustainable practices, divided into the three main research aspects.

Practices in the Food Supply Chain Practices in Food Quality Standards Practices in Global Trade

Development of a contingency plan
(2021) for ensuring the food supply and

security in times of crisis

Development of a contingency plan
(2021) for ensuring food supply and

security in times of crisis

Proposal for the revision of the EU
legislation on food contact materials (food

safety, environmental footprint; 2022)

Develop an EU code and
monitoring framework for
responsible business and

marketing conducted in the FSC (2021)

Stimulate reformulation of standards in
processed food (2021/2020)

Proposal to require
origin indication

for certain products (2022)

Revision to EU marketing standards for
agricultural, fishery, and aquaculture

products to ensure the uptake and supply
of sustainable products (2021–2022)

Proposal for the revision of the EU
legislation on food contact materials
(food safety, environmental footprint;

2022)

Promotion of global transitions caused due
to international cooperation

Proposal for a sustainable food labeling
framework to empower consumers to
make sustainable food choices (2024)

Work through international
standard-setting bodies (e.g., Codex

Alimentarius)

Inclusion of ambitious sustainability
chapter, including food, in all EU bilateral

trade agreements

Proposal to require
origin indication

for certain products (2022)

Environmental aspects considered
when assessing requests for import

tolerances (e.g., standards for
pesticides)

Environmental aspects considered when
assessing requests for import

tolerances (e.g., standards for pesticides)

Promotion of appropriate labeling
schemes—to ensure that food imported

into the
EU is gradually produced in a

sustainable manner

Promotion of appropriate labeling
schemes—to ensure that food imported

into the
EU is gradually produced in a

sustainable manner

Promotion of appropriate labeling
schemes—to ensure that food imported

into the
EU is gradually produced in a sustainable

manner

Source: own illustration based on Westhoek (DG SANTE) [64].

One of the characteristics of the agreement is the extent of the economic areas to be
incorporated. The EU and the US have the most intensive trade relations in the world.
Together, the two economies account for nearly half of the global gross domestic product,
about 30% of global trade in goods, and about 40% of global trade in services. The focus
of the study was not only on the situation in Germany, but also on the situations in
the entire EU and the US. Furthermore, this empirical qualitative study addressed the
experience of trade experts from the EU and the US in the development of an FTA while
considering the quality standards and focusing on the awareness in the agri-food sector.
This study also determined the current state of knowledge and compared the EU and
US survey data. We used an online survey to address the questions. The purpose of this
research is to understand the complexity of the defined determinants so as to have them
considered in trade operations and treaty negotiations. The data allowed us to show the
status-quo of knowledge and the impact of an FTA on bilateral trade between the EU and
the US, taking sustainability aspects into account. In the following section, the empirical
results are presented and discussed. The last section contains a conclusion and suggests
further research.
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2. Empirical Framework

This empirical investigation is a pre-study to identify the role of quality standards in
the agri-food sector in the negotiation phase of FTAs. The specific example of the TTIP,
an FTA between the EU and the US, was applied because the TTIP is a critical example
of a comprehensive FTA. The study design allowed us to compare the two negotiating
partners and focus on sustainability aspects. Based on the SDGs and the F2F strategy, we
defined and examined the nine sustainability aspects in Table 2.

Table 2. Nine defined sustainability aspects (examined on the basis of the SDGs) addressed in the
online survey conducted in the EU and US.

Sustainable Development Goals Sustainability Aspects
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For the empirical part of the study, we used data from an online survey undertaken
by representatives of the member states of the EU and the US in 2016. The survey collected
data on the trade activities in each country from the agri-food sector and reviewed the
knowledge of trade experts.

The objectives of this study were as follows:

• Assess the trade situation between the EU and the US;
• Reflect qualified opinions on the subject matter;
• Explore the level of knowledge of TTIP;
• Frame the complexity;
• Consider the sustainability mindset; and
• Obtain the perspectives not only of Germany, but also of the entire EU, and the US.

3. Materials and Methods
3.1. Profile of Survey Respondents

For a qualitative and valid survey, independent experts engaged in the daily trading
business were interviewed. Respondents were representatives of the foreign missions
of the Federal Republic of Germany who work for the German Chambers of Commerce
Abroad (AHKs). The AHKs represent the interests of the German economy worldwide,
and the network comprises 140 locations in 92 countries. These membership organizations
have approximately 45,000 membership companies worldwide. The mission and unique
characteristic of the AHKs is to open access to international markets for German companies
and build a connection with Germany for foreign companies. The AHKs represent the
voice of the business community, provide a platform, offer the opportunity to establish
valuable contacts, exchange information, attend events and organize specialist events, and
act as liaisons with politicians. Moreover, the AHKs support export-oriented companies in
the fields of market development, market entry, market presence, and market expansion.
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Mostly, the AHKs are the first point of contact in foreign markets for export-oriented
companies [66–69].

For this survey, 22 AHKs located in EU member states were invited. In the US, the
AHKs have three main locations, in Atlanta, Chicago, and New York, and two branch
offices, in Philadelphia and San Francisco [70]. All these AHKs were invited to participate
in the US part of the survey.

In addition, experts from the umbrella organization the Association of German Cham-
bers of Industry and Commerce (DIHK), in Germany, and the Delegation of German
Industry and Commerce (RGIT), in Washington D.C., which operates as the point of contact
for transatlantic economic relations, were invited to participate in the survey [71–74]. All
the institutions have been part of the German foreign trade promotion and co-funded by
the German Federal Ministry for Economic Affairs and Energy (BMWi) [68]. All invited
participants (i.e., men and women) were German native speakers. The selection of experts
was not made randomly and arbitrary, but target-oriented and with the permission of
each participant. For the qualitative knowledge acquisition, it was very important that the
participants would have practical export knowledge and not just theory-based answers.

3.2. Data Collection and Analysis

The Delphi method was used for preparing the methodology and metrics (criteria for
organizing and analyzing interviews). The Delphi method belongs to the group of heuristic
methods in which the knowledge, experience and opinions of experts in a given field are
used. The research consists of conducting a series of surveys among experts. The stages
of the research in the Delphi method include: defining the problem, selecting a group of
experts, preparation of the survey, analysis of feedback responses, development of results
see, e.g., [75–79]. This study investigated the results of an online survey conducted in
the EU member states and the US. The online survey was conducted by using the survey
software “EFS Survey” from Questback GmbH through the academic program “Unipark.”
The survey was conducted by using a self-explanatory questionnaire (Section 3.3) in the
German language, which was online for 6 weeks in April and May 2016. The experts were
contacted individually by personal email and invited to participate in the online survey
by clicking a direct link. Participation was voluntary, and responses were analyzed in
accumulated form. The data export process and the descriptive statistics of the survey
were conducted and analyzed, respectively, with Microsoft Excel. No software program
other than Excel Software was used. For categorical and ordinal variables, absolute and
relative frequencies were calculated. The exploratory study data are highly qualitative, as
it involves a small group of experts who are important knowledge carriers in the field.

3.3. Structure of the Questionnaire

The design of the questionnaire was an important step because the wording of the
questions had to be precise and in a structured form (see Supplement S2: Questionnaire
and codebook). Based on previous research in the field, important topics were identified
for the systematic preparation of questions. First, a prototype of the questionnaire was
created with closed and open possible responses. Following this, the questions with the
corresponding proposed responses were tested by researchers and master’s students. Then
we simulated the complete online survey. When the final version of the questionnaire was
created, the questions were made more precise and the time required was recorded. This
procedure was repeated several times. To structure the analysis, the empirical model was
fragmented into the three defined groups and examined with regard to the sustainable
aspects of international trade, the characteristics with a focus on quality management (QM)
and various attributes of the FSC. The first group of questions was related to knowledge of
TTIP (seven questions). The second group of questions aimed to capture the link between
QM, trade, and economic growth (five questions). The last group of questions shows the
topics of FSC (five questions). In the end, four general closing questions were asked. The
questionnaire comprised 21 questions, with closed and open questions, and was validated
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by a consistency check and time exposure analysis. For each question, open text fields
were provided to clearly express the opinion. Furthermore, the questionnaire contains two
filters, one for the survey of the US-AHKs and one for the EU-AHKs, to tailor the questions
to the target group. In the introductory part of the questionnaire, the research project was
briefly introduced to inform the respondents about the topic and purpose of the research,
as well as the timeframe to complete the survey, which was approximately 10–20 min.

4. Results and Discussion

The tables and figures in this section outline the empirical findings of the online survey
regarding the nine sustainability aspects examined based on the SDGs and the TTIP by
comparing the EU and the US.

4.1. Survey Respondents

Table 3 shows the number and allocation of all survey respondents. Notably, 26 partic-
ipants from 19 locations completed the survey. Overall, the quota of 65.5% was significant.
The difference between the participating locations and the sample size was due to allowing
different departments of an individual AHK to participate, for example, the CEO, the
agri-food experts, or the legal department.

Table 3. Overview of the frequency of participation.

Focus Group Locations
(Potential Participants)

Participated
Locations Quota Total

Participants

EU-AHKs 22 13 59% 18
US-AHKs 5 4 80% 6

DIHK 1 1 100% 1
RGIT 1 1 100% 1

Total 29 19 65.5% 26
Source: own calculation. EU, European Union; AHKs, German Chambers of Commerce Abroad; US, United
States; DIHK, Association of German Chambers of Industry and Commerce in Germany; RGIT, Delegation of
German Industry and Commerce, in Washington D.C., US.

4.2. Results for the Defined Sustainability Aspects
4.2.1. Results for SDG 4–Quality Education

The following results reflect the collected data on sustainable aspects 1–3 related to
education. Accordingly, the data were examined in terms of (1) knowledge of trade, trade
agreements, and free trade; (2) intercultural skills; and (3) education and training (Table 2).

Participants were asked how they rate the level of information on the TTIP negotiations
and the content of the TTIP agreement. A comparison was made between the general
public of the EU and the US as well as business professionals of the EU and the US. The
findings on the level of information on the trade agreement TTIP (Table 4) imply that the
general public of the EU (very low level of information ranked 70.6%) and the US (very
low level of information ranked 57.1%) are not well informed about the TTIP negotiations
and the content of the TTIP agreement. By contrast, the business professionals in the
EU (intermediate level of information ranked 36.8%) and the US (intermediate level of
information ranked 57.1%) are on an intermediate level of information. Thus, we came to
the result that probably the business community is better informed than the mainstream
of society. One reason for this phenomenon could be that both groups (according to the
experts) are only informed by secondary sources and that both groups considered their
access to information as generally very difficult. Moreover, a lack of transparency was
criticized by the surveyed participants and therefore an increase in the level of transparency
was required.
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Table 4. Comparison of the level of information on TTIP negotiations and content of TTIP agreement
in the EU and US general public and business professionals.

Level of
Information

EU General
Public n = 17

US General
Public n = 7

EU Business
Professionals n = 19

US Business
Professionals n = 7

very high 0% 0% 5.3% 14.3%
high 0% 0% 5.3% 28.6%

intermediate 17.6% 0% 36.8% 57.1%
low 11.8% 42.9% 31.6% 0%

very low 70.6% 57.1% 21.0% 0%
Source: own calculation. The bold font denotes the highest values. TTIP, Transatlantic Trade and Investment
Partnership; EU, European Union; US, United States.

As aforementioned, survey respondents perceived gaining access to information as
difficult. Generating knowledge requires information sources that report correctly and
comprehensively on a specific topic, supported by facts [74,80,81]. For this reason, survey
respondents were asked what source of information they typically use to obtain information
and use as a basis for decision support.

The following sources of information were mentioned:

• The mainstream press and public media (e.g., local daily newspapers and the busi-
ness press);

• Government institutions, e.g., the EC, Ministry of Agriculture, Ministry of Economy
of the respective European country, US Administration, and US trade representatives;

• Local economic associations; and
• Business websites and other recommended websites.

On the basis of the cited sources of information, assessing the quality is difficult, but
notably, the sources are largely secondary. This result allows us to conclude that the level
of information on the TTIP negotiations and the content of the TTIP agreement among
companies and experts should increase and that organizations should increase their efforts
in gathering information to avoid information asymmetries.

The analysis of export competence in EU and US companies revealed similar results.
Participants were asked to assess the level of export knowledge among AHK member
companies. Notably, the level of expertise was rated as minimal to good (Table 5). The
results imply that the knowledge and global market intelligence of the member companies
must be improved in a sustainable manner.

Table 5. Comparison of the degree of export knowledge in relation to the EU and US market; degree
of knowledge: strong (+++), medium (++), low (+), weak (-).

Very Good
Knowledge

Good
Knowledge

Minimal
Knowledge

No Knowledge
Present

EU companies - +++ +++ -
US companies + - ++ -

Source: own calculation. EU, European Union; US, United States.

Relationships with individuals from other cultures play an important role in sus-
tainable trade relations along the FSC. In international business settings, intercultural
distinctions are often perceived as obstacles in negotiating and developing a fruitful
trade partnership. Therefore, this topic relates particularly to education and training and
thus the learning of cross-cultural skills, solutions and international business communi-
cation [82–86]. In our investigation, this issue plays an important role in the customer–
supplier relationship, discussed in Section 4.2.3.

Furthermore, the experts were asked about education and training in the field of QM
regarding global trade relations. They reported (open text boxes of the questionnaire) that
the EU and the US have a shortage of specialists in this area or a fear that a shortage could
occur; therefore, training and staff development initiatives were rated as very important.
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There was approval among the experts that QM training should focus on the various
standards and certification mechanisms so that professionals would be sensitized to the
subtleties and complexities and understand the complex interrelationships so that they
could use them as a decision-making tool in their day-to-day work. In this context, the
experts believed that the harmonization of international standards might reduce the level
of difficulty of education in QM. Recommendations for international education and train-
ing concepts in QM, especially in the agricultural and food sector, have been frequently
discussed and conceived, and corresponding programs have been established [87–89].
Nowadays, challenges still remain in the implementation of the concepts and the applica-
tion of customized solutions. Due to permanent change, the concepts must be constantly
modified and adjusted. The impact of the SARS-CoV-2 pandemic has uniquely exem-
plified the challenges of QM, the risks to FSCs, and the consequences for global food
systems [65,90–94]. For sustainable education and training, the concept of lifelong learning
and capacity building should be the focus [95–97]. In this context, we highlight a quote by
Quendler et al. [96]: “Globally speaking education is a beautiful, complex, and intricate tapestry in
its own right. Many challenges of sustainable development go hand in hand with individual human
needs, the solution to which is part of a process of human-centered education. Underlying this vision
is the assumption that investing in education can create “manifold dividends” for the SDGs and
ensure job opportunities for the next generations. Investment in education and technological change
is essential to support this vision”.

4.2.2. Results on SDG 8—Economic Growth

To understand the economic context for the agri-food sector, we empirically assessed
sustainable aspects 4–6. For this purpose, knowledge of (4) international quality stan-
dards were surveyed; (5) awareness for trade relations was assessed; and opinions on the
(6) prospects of international trade were evaluated (Table 2).

Consequently, participants were asked about their perceptions of the role of interna-
tional quality standards in global trade. The focus was on the temporal difference between
the current situation and the role after the enforcement of TTIP. Table 6 shows no difference
between the EU and the US. Both groups reported that the standards play a very large role
at the moment and that the role will not significantly change after the TTIP is enforced.
None of the respondents opined that international quality standards are not relevant in
global trade. In summary, the most important question on the role of international quality
standards was answered clearly. The participants agreed that the international quality
standards have a major role in global trade at any time.

Table 6. Comparison of the EU and the US on the role of international quality standards in global trade during the
TTIP process.

A Very Large Role A Major Role A Medium Role A Minor Role

EU: at the moment (n = 16) 43.75% 43.75% 12.5% 0%
US: at the moment (n = 3) 33.3% 33.3% 33.3% 0%
EU: TTIP in force (n = 15) 20% 46.67% 13.3% 20%
US: TTIP in force (n = 4) 25% 50% 0% 25%

Source: own calculation. The bold font denotes the highest values. EU, European Union; US, United States; TTIP, Transatlantic Trade and
Investment Partnership.

For a more intensive assessment of the role of the quality standards, the experts were
asked to what extent they assessed the degree of dissemination of the most important
quality standards. A difference was made between the international standards of the DIN
EN ISO Group and the most known private standards. As a result, only the statements of the
EU experts could be evaluated (Figure 1), because the data of the US participants could not
be represented graphically, due to the small sample size. All the quality standards surveyed
were rated as not widely used or barely used, because other standards are prevalent in the
US. The result shows that there are different assessments of the dissemination and thus the
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application of the quality standards known in the EU. With respect to the dissemination
rate of quality standards in the EU, notably, the DIN EN ISO standards are widespread,
according to this survey. Participants reported International Featured Standards (IFS) as
the most frequently used private standards (Figure 1). The respondents explained further
that in the US, equivalent standards are applied.
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In addition, participants were asked to estimate what percentage of companies in the
EU and the US are certified to international quality standards. On the basis of the responses,
a mean of 48% was calculated for the EU, and a mean of 43.75% was calculated for the
US. This finding implies that the experts surveyed assumed a certification level of their
member companies of less than 50%, i.e., less than half of the known companies fulfilled
international quality standards to date.

Overall, the survey revealed substantial knowledge gaps in this area. Respondents
were often not aware of the differences between international quality standards and private
standards or did not understand them as different basic elements in certification. As a trend,
both comparison groups revealed that organic standards are widespread and that their
prevalence is increasing.

For sustainable success in global trade and for generating economic growth, trade
relations between countries must be recognized within a company, and a strong awareness
of trade relations must be implemented in day-to-day business. To obtain opinions on
this point, the survey asked the experts about their awareness of trade relations and the
TTIP. Basically, a high awareness among EU companies, but with a tendency to a decrease
in awareness, was observed (Table 7). By comparison, the US results show a solid, high
awareness. Therefore, awareness should be increased and then sustainable economic
business success could be achieved.
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Table 7. EU and US companies’ awareness of TTIP.

Very High
Awareness

High
Awareness

Neutral
Awareness

Low
Awareness

Very Low
Awareness n/a

EU (n = 19) 0% 26.3% 21.1% 21.1% 15.8% 15.8%
US (n = 7) 14.3% 42.9% 28.6% 0% 0% 14.3%

Source: own calculation. The bold font denotes the highest values. EU, European Union; US, United States.

One of the most important questions regarding sustainable economic growth was
which companies would benefit from an FTA. To illustrate an answer to that question, we
used the example of the TTIP. In the EU, companies are classified into four groups according
to the number of employees: (1) micro-companies (fewer than 10 employees), (2) small
companies (10 to 49 employees), (3) medium-sized companies (50 to 249 employees), and
(4) large companies (as of 250 employees) [98]. On the basis of this classification, the
experts were asked to assess the situation. As shown in Figure 2, the attitudes of the survey
participants were different. The respondents from the US reported that micro, small, and
medium-sized companies together would benefit more than large companies would. By
contrast, the European experts did not consider the opportunities for small companies to
be positive and posited that micro-companies and small companies would benefit the least.
Notably, 59% of the Europeans believed that only large companies would take advantage
of TTIP. The US experts assessed this point differently than their EU counterparts: the
former 35% believed that only the large companies would benefit. Overall, Figure 2 shows
that per the experts, large companies would be the beneficiaries of an FTA.
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Another essential question on this area of sustainable economic growth was: Who
would be the winners and losers of the agri-food industry due to the enforcement of the
TTIP? In developing the question, the most relevant export products and industries of the
agri-food sector were included; in the food sector, these were the following: non-alcoholic
beverages, alcoholic beverages, meat and sausage products, fruits and vegetables and
potatoes, dairy products, sweets and confectionery and salty snacks, bread and pastry
products and mills, and all other food products. Among the agricultural industries, the
following branches were included: agricultural engineering and machinery, feedstuff
products, livestock breeding, and plant cultivation.

The results are shown in Figure 3. The Europeans reported that the sector of agricul-
tural engineering and machinery would benefit the most. Good opportunities were also
predicted for the beverage industry and the meat sector. However, they did not report ei-
ther winner or a loser. By contrast, the respondents from the US reported that the TTIP was
positive for industries overall; additionally, they predicted that mainly alcoholic beverage
and meat products would be the winners and that the branches of the agricultural sector
would have good chances.

Energies 2021, 14, x FOR PEER REVIEW 13 of 22 
 

 
 

(a) EU (b) US 

Figure 3. Winners and losers of the TTIP: (a) in the EU; (b) in the US; absolute values. Source: own calculation. 

4.2.3. Results for SDG 9 and SDG 12—Industry, Innovation, Infrastructure, and Respon-

sible Production 

This part of the study mainly refers to the (7) resilience of the FSCs and the (8) cus-

tomer–supplier relationship, each in the context of (9) the international quality standards 

(Table 2). The survey results show that at the time of the survey (before the SARS-CoV-2 

pandemic), the respondents reported that the state of the FSCs from the EU to the US and 

vice versa was fundamentally stable and sustainably resilient. 

Because international and private quality standards are classified as non-tariff barri-

ers to trade [8–11], survey respondents were asked about their experiences with compli-

cations within the global FSC. The results indicate that there have been sporadic interrup-

tions in the FSC due to existing quality standards. The reported interruptions or exten-

sions of deliveries were mainly caused by incorrect certification documents for organic 

products. Furthermore, the survey participants stated that FSCs could be interrupted if 

maximum residue levels (MRL) of plant protection products, especially pesticides, are ex-

ceeded or if plant protection products are used that are not approved in the destination 

country. In the EU, tolerance levels are an important concern, both for imports from the 

US to the EU and for exports from EU countries to the US. For example, survey partici-

pants mentioned EU-produced stone fruit (cherries, peaches, and nectarines), mainly 

cherries from Poland, which are constantly monitored [99,100]. 

The opinion of Polish companies of the agri-food sector on global trade and the TTIP 

was investigated by us through a separate study, where the main objective was to analyze 

Poland’s trade position and its domestic political interests. The results of that study 

showed a similar opinion of the Polish experts as these present results of this current pa-

per [101]. Our previous study contained the analogical research framework and question-

naire and is therefore comparable. 

The participants also reported that in QM, trust in the individual business partners 

along the entire value chain is of substantial importance. Transparent quality concepts 

and structures, which can be quickly adapted, if necessary, are an important criterion for 

trust-building cooperation [102]. 

The respondents further indicated that an FTA between the EU and the US is not 

expected to significantly change FSCs. However, changes in the customer–supplier 

0

2

4

6

8

10

12

14

0

1

2

3

4

5

6

7

winner neither loser I do not know

0
0.5
1
1.5
2
2.5
3
3.5
4
4.5

0

1

2

3

4

5

6

winner neither

loser I do not know

Figure 3. Winners and losers of the TTIP: (a) in the EU; (b) in the US; absolute values. Source: own calculation.

4.2.3. Results for SDG 9 and SDG 12—Industry, Innovation, Infrastructure, and
Responsible Production

This part of the study mainly refers to the (7) resilience of the FSCs and the (8)
customer–supplier relationship, each in the context of (9) the international quality standards
(Table 2). The survey results show that at the time of the survey (before the SARS-CoV-2
pandemic), the respondents reported that the state of the FSCs from the EU to the US and
vice versa was fundamentally stable and sustainably resilient.

Because international and private quality standards are classified as non-tariff barriers
to trade [8–11], survey respondents were asked about their experiences with complications
within the global FSC. The results indicate that there have been sporadic interruptions
in the FSC due to existing quality standards. The reported interruptions or extensions of
deliveries were mainly caused by incorrect certification documents for organic products.
Furthermore, the survey participants stated that FSCs could be interrupted if maximum
residue levels (MRL) of plant protection products, especially pesticides, are exceeded or
if plant protection products are used that are not approved in the destination country. In
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the EU, tolerance levels are an important concern, both for imports from the US to the EU
and for exports from EU countries to the US. For example, survey participants mentioned
EU-produced stone fruit (cherries, peaches, and nectarines), mainly cherries from Poland,
which are constantly monitored [99,100].

The opinion of Polish companies of the agri-food sector on global trade and the TTIP
was investigated by us through a separate study, where the main objective was to analyze
Poland’s trade position and its domestic political interests. The results of that study showed
a similar opinion of the Polish experts as these present results of this current paper [101].
Our previous study contained the analogical research framework and questionnaire and is
therefore comparable.

The participants also reported that in QM, trust in the individual business partners
along the entire value chain is of substantial importance. Transparent quality concepts
and structures, which can be quickly adapted, if necessary, are an important criterion for
trust-building cooperation [102].

The respondents further indicated that an FTA between the EU and the US is not
expected to significantly change FSCs. However, changes in the customer–supplier relation-
ship along the entire value chain were predicted (Figure 4). Most European respondents
expected the coordination process with US partners to not change much. Again, some
people were concerned that when the FTA is enforced, the coordination process with
business partners would increase from slightly to greatly; thus, an increased workload was
expected. By contrast, the US participants expected the coordination process along the FSC
to reduce slightly.
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Some participants indicated that cultural differences also play a role in business
relationships, due to which the supply chain has been disrupted. In this respect, the experts
described different approaches to negotiating in the business process. For instance, some
suppliers are “straight to the point”, but others expect small talk before the negotiations
begin. Thus, gaining knowledge of country-specific negotiation management is particularly
important for sustainable business success. Individuals in the US expected those in the
EU to have an excellent marketing concept for their products. According to the experts’
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self-assessment, some Eastern European countries have shown weaknesses in product
marketing and should establish a sustainable marketing strategy.

From the experts’ point of view, different philosophies, especially regarding food
regulations linked to quality standards, are the most important issues affecting why FSCs
are blocked. Thus, the respondents stated that the level of acceptance of the producing
and processing processes differs, for example, in the preventive use of antibiotics. At the
root of this discrepancy is the fundamentally different approach of the two partners to risk
management: the EU’s precautionary principle as opposed to the scientific approach of
the US. Further bottlenecks in the FSC are often product labels, e.g., genetically modified
materials (GMO), preservatives, artificial colors, and flavors.

With regard to the infrastructural aspect of cold chain management, this was con-
sidered unproblematic by the experts because interruptions affecting the cold chain were
rarely recorded.

For strengthening the FSCs in the long term and making global trade relations more
internationally coherent (e.g., more compatible, economical, reliable, and sustainable), survey
participants suggested the following options and special needs for export-oriented companies:

• Continually reduce trade barriers and other protectionist measures;
• Fund (from the government) the opening of new export markets, market monitoring,

and mentoring in the market entry phase and export promotion programs;
• Harmonize technical standards;
• Harmonize approval procedures along the global FSC;
• Simplify regulations (e.g., clear wording on the legal requirements of ingredients,

processes, declarations, and consumer guidelines);
• Defend the Agreement on the Application of Sanitary and Phytosanitary Measures

(SPS Agreement);
• Increase transparency, especially in the negotiation contents of FTAs;
• Agree to a memorandum of understanding at the intergovernmental level;
• Strengthen the establishment of international partnerships in the private and public

sectors (to promote private–public partnerships);
• Adopt strict, uniform consumer protection guidelines;
• Improve the links between academia and industry;
• Strengthen established international partnerships between industry and government;
• Receive additional governmental support for research and development;
• Provide a global platform for exchanging best practices and model projects; and
• Supporting capacity building and education.

The list presented contains no order of priority, as the importance of each need is equal.
The mentioned special requirements for sustainable global trade clearly indicated

the interdependencies and the relationship between the three selected components of the
agri-food sector—the food supply chain, agri-food quality standards, and global trade. We
observed that some of the requirements of the business experts were implemented in the
new EU trade strategy, which is important for the agri-food sector.

The EC’s 15-point action plan, launched in 2018, conceptually integrated some of the
issues and established a set of binding provisions and multilateral standards [14]. The plan
also generates more attention and commitments to sustainability in FTA negotiations [15].
In addition, an experts’ group on trade and sustainable development has been attempt-
ing to resolve the concerns and implement the 15-point action plan [103]. Particularly
remarkable is the EU’s willingness to strengthen innovations, setting up of partnerships
and cooperation with international organizations and the mutual setting of standards,
establishment of responsible business practices, increase in funding, and increase in trans-
parency and improving communication by involving civil society. Hence, the measures
align with the demands of the experts surveyed in this study. Thus, the EU is aware of the
problems experienced by business representatives.

Due to the SARS-CoV-2 pandemic and the objectives of the Green Deal [18,19], a public
consultation was conducted in 2020 to review trade policy. This process was followed by
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the presentation of the new EU trade strategy in February 2021 [104]. In the context of this
review, the topic “Enhancing resilience and sustainability of value chains” is of particular
importance for the agri-food sector. The primary objective is to promote sustainability stan-
dards across global value chains. Other EU priorities are to strengthen cooperation in Green
Deal-related activities, particularly biodiversity, sustainable food policy, environmental
protection, and the circular economy. [105] (pp. 15–18).

“The Commission will pioneer work on developing standards for sustainable growth and
shape international standards in line with the European Green Deal, while engaging with
its partners to develop and implement rules that are similarly ambitious” [105] (p. 17).

In addition, regulatory cooperation at the international level must be further strength-
ened, and international standards will be further developed with the cooperation of
standard-setting bodies [105] (pp. 19–20).

5. Conclusions

The purpose of this research was to understand the relationship and the complexity
of the defined three components of the agri-food sector, the food supply chain, agri-food
quality standards, and global trade regarding sustainability. We used an empirical survey,
which aimed to explore the opinions during the preparatory phase of the TTIP of EU and
US trade experts on the defined nine sustainability aspects (Table 2) examined on the basis
of the SDGs. The data available from the online survey allowed us to show and compare
the level of knowledge on the TTIP negotiations and the content of the TTIP agreement,
and the impact of an FTA (in this case, the TTIP) on bilateral trade between the EU and
the US by considering sustainability aspects. The comparison between the EU and US
participants was conducted to investigate the differences in attitudes and knowledge levels.
In addition, the following question arose: What expectations and requirements do trade
agreements set for trade operations of agri-food sectors? The results were similar to those
we expected, which were derived from our experience of three other studies conducted as
part of our research [101,106,107]. Notably, we found evidence for significant differences in
participants’ attitudes: the US participants were noticeably more positive than their EU
counterparts about the expectations of an FTA.

Additionally, the results framed the complexity of the relationship between global
FSCs, quality standards, and aspects of global trade in the agri-food sector. The outcomes
reveal a deep uncertainty, limited knowledge, and insufficient attention to this issue; a sense
of uncertainty was evident in global market intelligence.

The results show that the selected sustainability aspects play an immensely important
role for the three components under investigation. Successful global trade of agri-food prod-
ucts along the FSC can only be achieved by integrating elements of quality management
and considering sustainability.

The analysis is not exhaustive but reflects multiple factors that shape sustainability
measures, particularly in the areas of FSCs, quality standards, and global trade in agricul-
tural products and food. The limitation of this survey was that the sample of experts was
small. Eventually, survey respondents identified specific necessities and expressed precise
needs for sustainable trade in agri-food products.

The aspects of EU trade policy led us to the general conclusion that there is a strong
intention to further develop and strengthen the sustainability aspects examined in this
study. In sum, our findings reveal particularly important approaches for policymakers and
quality managers. However, discussions of education and capacity building are limited in
the EU institutions in this surveyed context, even though it being an SDG. In times of crisis,
it is crucial to employ well-trained specialists in the agri-food sector along the entire value
chain to guarantee the general high quality of food.

Moreover, this paper exemplified the EU’s free trade negotiations with the US with
regard to the agri-food sector. We observed that the EU’s approach to global trade in
agri-food products is currently facing some of its greatest challenges ever. This is not only
a result of the SARS-CoV-2 pandemic, but also of protectionism, and likewise the great
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demands for continued adaptation to global structural changes in global trade. However,
recent discussions among experts indicate that due to the new Biden administration, there
is currently a positive atmosphere and favorable business climate between the EU and the
US. This positive business climate could be used by policymakers to build new mutual
trust and relaunch transatlantic relations, as well as to agree on restarting negotiations of an
FTA. By collaborating closely, new and novel ideas could be developed, for example, in the
area of food safety in the biotechnology sector. Additionally, we perceive a trend towards
more FTAs between the EU and third countries and therefore a necessity for high-quality
standards to ensure food safety in global trade.

Finally, because of the attitude of market experts in the AHKs, we suggest that
further research should focus on sustainable FSCs regarding global trade and the agri-food
quality standards and their relations in the context of responsible acting. One possible
line of further research could be deepening the analysis of the types of EU trade partners.
In addition, comparisons of other EU free trade agreements with third countries could
provide further insights into the mechanisms of international trade activities with regard
to sustainability aspects. Overall, additional attention should be paid to agri-food quality
standards in national and international research and policy agendas.
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International Quality Standards Regarding Global Trade in Food and Agricultural Products: Analysis of the German Media.
Agriculture 2021, 11, 328. [CrossRef]

95. Fleming, T. Models of Lifelong Learning: An Overview. In The Oxford Handbook of Lifelong Learning, 2nd ed.; London, M., Ed.;
Oxford University Press: Oxford, UK, 2020. [CrossRef]

96. Quendler, E.; Lamb, M.J.; Driouech, N. Sustainable Education, Employability, and Job Prospects for Next Generations in the
Digital Era. In The Oxford Handbook of Lifelong Learning, 2nd ed.; London, M., Ed.; Oxford University Press: Oxford, UK, 2020.
[CrossRef]

97. Maclean, R.; Ordonez, V. Work, skills development for employability and education for sustainable development. Educ. Res.
Policy Prac. 2007, 6, 123–140. [CrossRef]

98. European Union. Eurostat Statistics Explained. Glossary: Enterprise size. Available online: https://ec.europa.eu/eurostat/
statistics-explained/index.php?title=Glossary:Enterprise_size (accessed on 7 March 2021).
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