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Abstract
This paper represents the practical implementation of some guidelines developed in the context of a published book entitled
“Product-Oriented Environmental Management System (POEMS). Improving Sustainability and Competitiveness in the AgriFood Chain with Innovative Environmental Management Tools”.
Nowadays, companies show growing interest in the most suitable instrument of environmental communication for the
characteristics of their products (and the related sector) could be. This aspect becomes particularly important in the agri-food
compartment where the products features are the result of the interaction among very different subsystems, from the farming to
the transformation and marketing processes. Over time, in this sector, a huge number of voluntary environmental labelling
schemes systems, used as instruments of environmental communication, have sprung up. Consequently it becomes extremely
difficult for the operators to choose the most suitable label for their needs.
In this context these guidelines were established with the aim of representing an innovative tool which, through the evaluation of
key aspects of the environmental impacts of a product, can support the Small and Medium sizes enterprises (SMEs) in their
choice of the most suitable environmental label for their own product; they can also enhance their communication strategies and
their visibility in the market.
The company chosen for carrying out the implementation of these guidelines belongs to the Sicilian pistachio industrial sector
and it is typical for its size and market within the Sicilian economic system. About 90% of the total Italian Pistachio area is
concentrated in a few territories of Eastern Sicily, mainly located in the province of Catania (Bronte and Adrano).

Keywords: Agri-food chain, Ecolabels, Environmental Product Declaration, Sicilian Pistachio
Sector

1. Introduction

Nowadays it has become clear that the purchase decisions taken by consumers for
satisfying their needs can have a strong impact on the environment. In particular the choice of
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more sustainable products, in other words products providing environmental, social, and
economic benefits while protecting public health and environment over their whole life cycle
(from the extraction of the raw materials until the final disposal), can certainly be decisive in
terms of impacts reduction.
At the same time, from the companies’ perspective, the consumers’ orientation toward
more eco- friendly products is a powerful incentive. Companies are, in fact, motivated to find
more sustainable ways of production for improving products’ performance throughout their life
cycle and to intensify efforts at environmental management level (Udo de Haes et al., 2010).
All that considered, it is important to give consumers the suitable tools for making correct
purchase choices such as, for example, accessible, understandable, relevant, and credible
information on the environmental quality and performance of the products. In this context, along
the decades, the European action lines within the Sustainable Production and Consumption
(SPC) strategy have been based on innovative tools able to develop the capability of producers
and consumers to make “sustainable” choices and to influence each other. These tools refer to
Life Cycle Assessment (LCA) which represents not only one of the fundamental methods for the
Integrated Product Policy (IPP) realization but also the main operative instrument of the Life
Cycle Thinking (LCT). Among these instruments, as also suggested by the Agenda 21, ecolabels can be considered as a mean for achieving this goal. In the last decades environmental
labels and declarations gained attention at international level as a means for implementing a
policy which can encourage producers to improving products’ environmental performances
(Clasadonte et al., 2013); at the same time, as reported by Hale (1996) and Wojnarowska (2014)
the implementation of eco-labelling tools could lead to a change in the consumer’s behavior
connected to an increased ecological awareness. This awareness could be stimulated by the fair
and reliable information regarding the product’s environmental performances along its life cycle
as an additional criterion to price and quality.
According to the ISO Standard 14020:2000 (ISO 14020, 2000), voluntary environmental
labels and declarations aim at “encouraging the supply and demand for those products and
services able to cause low damage to the environment so that it will stimulate a continuous
environmental improvement process managed by the market”. This standard identified three
types of environmental labels and declarations: Type I (ISO 14024, 1999), for example the EU
Ecolabel, the most widespread and well-known Type I label; Type II (ISO 14021, 1999), for
example the “Mobius Cycle”, related to the percentage of recycled material in a product; and
Type III (ISO 14025, 2006), for example the International EPD® system, the most widespread
and well-known Type III declaration; there is also another category, not regulated by ISO

standards, which has been defined as “environmental labels of Type IV”, for example the Forest
Stewardship Council (FSC), Dolphin Safe, and Fair-trade Global labels.
Nowadays there is a growing interest from the companies on which the most incisive
instrument of environmental communication suitable for the characteristics of their products
(and the related sector) could be. This aspect becomes particularly important in the agri-food
compartment where the products features are the result of the interaction among very different
subsystems, from the farming to the transformation and marketing processes. Over time, in this
sector a huge number of voluntary environmental labelling schemes systems used as instruments
of environmental communication sprung up. Consequently it becomes extremely difficult for the
operators to choose the more effective label suitable for their needs. Hence it follows the need to
realize some guidelines which, considering the peculiarities of the soil, the specificness of the
products, the characteristics of the supply chain, of the company operative context, and of the
final reference markets, can be of some help in giving the firm a way to choose the more
adequate environmental label for their agricultural and food products and which allow to bring
out its communication strategies and the visibility on the market.
The development of this paper arises just from these considerations and it represents the
practical implementation of some guidelines developed in the context of a published book
entitled

“Product-Oriented

Environmental

Management

System

(POEMS).

Improving

Sustainability and Competitiveness in the Agri-Food Chain with Innovative Environmental
Management Tools”.
In this case, the company chosen for carrying out the implementation of these guidelines
belongs to the Sicilian pistachio industrial sector and it is typical for its size and market within
the Sicilian economic system.
It is important to underline that about 90% of the total Italian Pistachio area is
concentrated in a few territories of Eastern Sicily, mainly located in the province of Catania
(Bronte and Adrano). Recently the production of the Sicilian pistachio has had a re-launching in
terms both of an increase in the number of companies, as well as an increase in the number of
companies involved in transformation, with an increasingly concentrated specialisation, of the
latter, besides the diffusion of associations between producers of semi-finished products.
Besides, the demand for pistachio nuts has undergone, moreover, a significant increase, pushing
many countries to invest in the production of this fruit and in its cultivation. The result is that the
Bronte pistachio , for its special qualities, has acquired the protected designation of origin (PDO)
“Green Pistachio of Bronte”, reserved only for the quality of pistachios that comply with the
conditions and the European community’s established requirements of the Council Regulation
(EC) No. 510/2006 (Council Regulation (EC) No. 510/2006) ,which has recognised it as PDO.

2. The production chain of the Bronte Pistachio and its characteristics

Pistachio, from the Greek word Pistàkion, is a plant that is found in the Mediterranean
area and its seeds are used for very different purposes: direct consumption or they are sought
after by confectioners or for flavouring cold cuts (Woodroof, 1967). Grown first by the ancient
Jews, who believed the fruit to be precious, the pistachio nut quickly spread to Eastern
populations as a plant with medicinal properties, a strong aphrodisiac and an antidote for
poisoning; around 77 BC its cultivation spread in Italy, in particular to Liguria, Apulia,
Campaniam, and Sicily.
Starting from 900 BC, the Arabs, who landed in Marsala (Sicily), began growing it
(Fabbri and Valenti, 1997; Insero, 2014). They found the soil more fertile and in particular on
the slopes of Mt. Etna, in the territory of Bronte where the plant grown in the lava ground was
constantly fertilised by volcanic ash, and gave origin to a special fruit for its taste and smell, of a
clearly superior quality (also from a functional point of view) to the rest of production
worldwide.
Pistachio nuts are known to have a high content of polyphenols, e.g. anthocyanins,
flavonols, proanthocyanidins, isoflavones etc., that are all potent antioxidants and that may have
protective effects against diseases related to free radical overproduction, such as cardiovascular
diseases and cancer (Bonina et al., 2000; Briamonte, 2005; Hou et al., 2004; Hu and Willett,
2002; Lo Giudice et al., 2011; Ros, 2009; Seeram et al., 2006; Tomaino et al., 2010; Zafra-Stone
et al., 2007; Wang and Stoner, 2008; Yang et al., 2009). Some studies had underlines that there
are some particular characteristics of Bronte pistachios, such as the presence of a number of
bioactive compounds never identified in pistachios until today; furthermore the peculiar
antioxidant power of pistachio skins has been clearly shown. There is much evidence that
polyphenolic antioxidants from fruits and vegetables play an important role in the prevention of
cancer, inflammatory activities and cardiovascular disease. In this context, introduction of
pistachios in daily diet may be of undoubted utility in the protection of human health and wellbeing. Other studies evidence that the beneficial effects of this food might be optimized by
consumption of the unpeeled nuts; on the other hand they suggest that pistachio skins, as a
significant by-product of pistachio industrial processing, could be successfully employed in
food, cosmetic and pharmaceutical industry (Bellomo et al., 2007; Gentile et al., 2007; Tomaino
et al., 2010).
Chemical studies on pistachio kernels mainly regarded the fatty acids and sterols content
(Arena et al., 2007; Okay, 2002; Venkatachalam and Sathe, 2006); other studies concern the

kernel pigments characterisation (Bellomo and Fallico, 2007; Giuffrida et al., 2006), the
resveratrol recovery in seeds (Gentile et al., 2007; Grippi et al., 2008; Tokusoglu et al., 2005)
and the presence of anacardic acids in the outer green shell (Saitta et al. 2009; Yalpani and
Tyman, 1983).
The typicalness of this production with unique characteristics in the world – not
incidentally “green-gold” is spoken of – has allowed the companies of transformation to
distribute their derived products to all markets, national and international. Nowadays, consumers
in the most advanced countries have increased their consumption of pistachio nuts, increasing
demand both for the fruit itself as well as its side products (Bellia et al., 1988).
The territory of Bronte is home to 80% of the land surfaces investing in pistachio nuts in
the province of Catania with 2,650 hectares of pistachio groves, of which 2,400 hectares of main
cultivation. In this town a decrease has been noted in comparison to 1995, equal to 150 hectares,
above all in the surface areas of the subsidiary companies (-37%) (Caruso and Motisi, 1996;
Caruso et al., 2003).
From the analysis of the provincial data it is evident that in Sicily the largest contribution
is given by the province of Catania which with 1,093 tonnes in the period 2002/2005, holds more
than 85% of regional production; even so it should be pointed out that there is a noticeable drop
in production, in comparison to the previous four year period during which more than 1,800
tonnes of pistachio nuts were produced, equal to 91% of the total for the Island. Today the quota
of sales of transformed pistachio nuts absorbs 60% of production and a good 4,000 hectares of
lava ground of the 25,000 hectares of the territory of Bronte are dedicated to pistachio groves
(Buffa et al., 2007). As far as the varieties produced are concerned, the Sicilian pistachio
cultivation is centred solely on the “Napoletana or Bianca”variety , which represents 96-98% of
the companies and their related production; it is the only cultivar widely utilized both in the
"natural" or in the regular plantations and Terebinth is the only rootstock (Barone et al., 1997),
Bianca tree can be defined of low-intermediate vigour. Growth habit is spreading; branching
habit is intermediate. The harvesting of the Bronte pistachio is biennial and is done in odd
numbered years, between the end of August and the beginning of September and every plant
produces from 10 to 30 kilograms of fruit.
The picking is done totally by hand directly from the trees, making the fruit simply fall
into a container carried on the picker’s shoulder or by shaking the branches of the trees to collect
the fruit on sheets spread at the feet of the trees or, in some cases , also by using an upside down
umbrella. After the fruit is harvested it is hulled, or rather separated from its hull, the leathery
wrapping which covers it, by a mechanical scrubbing and, afterwards , dried for 3-4 days in the
sun in large open spaces. In this way, the pistachio nut in its shell is obtained, locally called the

“Tignosella”, which is stored by the producers in dark dry places, awaiting to be sold. The
shelling, or rather the removal of the woody shell, is the next step; the cooperatives or local
tradesmen who buy the product deal with this operation (Leone, 1969).
The peeling, or rather the removal of the endocarp (thin layer of purpley-red coloured
skin which covers the fruit) is done by a highly technological process, after a brief steaming of
the fruit at high temperatures which causes the endocarp to detach itself from the fruit. By the
rubbing on the rollers of the peeling machine, at varied speeds, the detached film is removed.
Then, the pistachio nuts pass through a complex circuit of desiccation at low speeds and from
this to the electronic selectioning machine that eliminates possible nuts that are not dark green;
the dried product is, then, packaged in wrappings of various materials (La Russa et al., 2006; La
Russa et al., 2007).
Despite of the increase in demand, the production chain of pistachio nuts in Sicily does
not have a solid basis, given that the pistachio nut growers continue to keep production prices
high and sale prices are not very profitable; all this means low profit margins for the farming
companies.
In recent years, the institutions have given financial aid to the producing companies
(PAC, biological). The first step in this direction was made on 3rd November 2004 when 30
producers and businesspeople set up the “Safeguarding Consortium” also having the function to
exploit a product which has special features closely linked to the geographic area of origin and
that seems threatened by the importing of lower quality pistachio nuts (in March 2004 the
Ministry of Agricultural Policies and Forestry published a law that included the “the provisional
agreement of Protection on a national level for the designation of “the Green Pistachio of
Bronte”).
In particular, the Protected Designation of Origin (PDO) “the Green Pistachio of Bronte”
is reserved for the pistachio nut that complies with the conditions and requirements established
by the Council Regulation (EC) No. 510/2006; it deals with the “ product, shelled , unshelled or
peeled, of the botanical plant species “Pistacia vera”, cultivar “Napoletana”, also called
“Bianca” or “Nostrale”, grafted on “Pistacia terebinthus“ the Green Pistachio of Bronte”
PDO. In this context, every stage of the production process is monitored and documented, and
the cadastre lots where production takes place are registered in lists provided for the purpose, run
by the controlling structure and, in this way, the traceability of the product is guaranteed. In
particular, the registration in the list of producers implies the allocation of an identifying code by
which both the manager and the related pistachio grove can be identified (Production ruling
"Green Pistachio of Bronte” Protected Designation of Origin). All the people, physically or
legally, registered in the relative lists, are subjected to the “Green Pistachio of Bronte” PDO (in

Fig. 1 the logo is reported) which in order to be eligible for marketing must have, besides the
normal requites of quality, other special physical and organoleptic features: dark green colour of
the cotyledons, ratio of chlorophyll a/b between 1.3 and 1.5; strong aromatic taste, without any
hint of mould or strange flavours; humidity content between 4% and 6%; ratio of length/width of
the nut between 1.5 and 1.9; high content of monounsaturated fats in the fruit (Barone and Marra
2008).

Fig. 1. The logo of Protected Designation of Origin PDO

The production area falls in the territory of the towns of Bronte, Adrano , Biancavilla and
is characterised by land of volcanic origin and by a subtropical, semi-dry Mediterranean climate
with long, arid summers, rainfall concentrated in the autumn and winter periods and significant
temperature ranges between day and night. The ground comes from lava formations, having a
good fertility and neutral pH, which are suitable for the vegetative development of the pistachio
nut, as are the surrounding areas of a autochthonous nature (Barilaro, 2006).
The pedo-climatic peculiarity and the techniques of de-gemmation used in the area of
production, permit the natural rotation of the species to be emphasized, and to get advantages
from the plants’ protection (Barilaro, 2007; Pellegrino Faro, 2007). These pedo-climatic factors
give the fruit particular characteristics of quality (the dark green colour typical of the territory,
the elongated shape, aromatic flavour and high content in monounsaturated fatty acids of the
fruit) that identify the “Green Pistachio of Bronte” PDO from the other pistachio nuts that come
from other geographical areas (Maccarone, 2007). In particular the boundaries are identified in
the territory of Bronte, to the West along the River Simeto, Adrano and Biancavilla.

3. The implementation of the guidelines for environmental labels in agri-food SMEs

In order to test the implementation of the guidelines for environmental labels and
declarations in agri-food SMEs, a firm which operates in the pistachios chain was chosen as it
was considered representative of the Sicilian economic system. After a brief description of the

sector and the pilot firm, the path followed by the firm towards the choice of a voluntary
environmental labelling system which suited its peculiarities will be reported.
The company has drawn up the check lists reported the guidelines (Clasadonte et al.,
2013), with the aim of furthering its knowledge and the sensitivity of the organization to
environmental issues and of identifying the environmental impacts produced during the various
phases of the productive process. In the following box there is a brief description of the pilot
firm, subject of the study case.

Marullo s.p.a.
The Marullo trademark was born in 1960. The present state of this enterprise is the result
of experience and tradition which have been handed down from generation to generation
for over 50 years. Marullo have always marked dried fruit, in particular pistachios fruit. The
plant is located in Bronte, in East of Sicily and covers an area of about 10,000 m2, 3,000
m2 of which is covered. Today the farmhold is managed by the third generation and the
traditional methods adopted by the grandfather have been improved by new productive
systems which respect both the environment and the consumer. The Marullo is today a
modern
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customer needs.
The productive chain meets all the law requirements, respects all health and hygiene
standards including the internal control standards for food companies (HACCP) and the
recent standard relating to chain traceability; moreover it has quality voluntary certification
as international laws ISO 9000:2008. In these last years, thanks to the Marullo trademark,
the farmhold has consolidated the Sicilian market and it has been planning to expand
abroad, looking at the international market.
Products
 Crumbles
 Dried fruit
 Pistachio natural colored paste
 Pistachio natural pure paste
 Hazelnut clear pasta
 Pine clear pasta

Marullo factory has the following certifications:
 BRC (British Retail Consortium)
 Green Pistachio of Bronte Protected Designation of Origin (PDO)
 FS (International Food Standard)
 HALAL

The company has drawn up the check lists reported in the guidelines, “Starting
evaluation of the firm”, with the aim of furthering their knowledge and the sensitivity of the
organization to environmental issues and of identifying the environmental impacts produced
during the various phases of the productive process. In particular table 1 reports on the main
information collected by the firm.
As far as the environmental policy of the firm is concerned, from discussions with the
management, it emerged that Marullo should have an environmental policy coherent with ISO
14020 (2000) and the ISO 14063 (2010) set of standards which, in the literature, are the
reference international regulations. The foremost objectives of the company should be: to
encourage suppliers to adopt more sustainable farming production systems; to enrich the
knowledge of its consumers regarding eco-compatible reduction; to prevent and reduce
environmental impacts connected with the company productive cycle; to implement a system of
integrated medium-term management, to use high quality raw materials, internal audit to
measure environmental performance, continuous improvement in customer satisfaction, to
improve green marketing through consumers very sensitive to environmental issues, finally
training allows workers to learn the proper use of equipment, machinery and plant.
Regarding the environmental communication policy, the management has decided to
control periodically the procedures and the results of the company’s environmental performance
in accordance with the legally binding requisites; it has also decided to make all the necessary
improvements in order to reach the environmental aims described above, thus ensuring the
continuous improvement of the company at large, and to communicate its commitment to
consumers and stakeholders.

Table 1. Company check list process
Data
Name
Legal form

Answers
Marullo s.p.a.
Limited
Company

Data
Label
Distribution net

Answers
In accordance
with the law
- wholesalers
(other)

Sector
Site

Dried fruit
Bronte (CT),
Italy

Employees
R&S in QES

10
YES

Request for
certified products
Customers’
environmental
sensitivity
Steps of the
productive cycle
(internal)

YES

Main
environmental
impacts

YES

Types of packages
Difficulties to carry out the
legally binding standard in
the agri- food sector
LCA study
Voluntary certifications

Knowledge of voluntary
environmental labels
Renewable energy sources

- harvesting;
Steps of the productive cycle
- hulling;
(external)
- shelling
- pelling
- drying
process;
- packaging;
- storage ;
- distribution;
- material waste
packaging
- energy
consumption

- PP
- Carton
NO

NO
- BRC
- IFS
ISO 9000
PDO
- HALAL
Type I, II, III,
IV
YES- solar
panels
- First activity:
conventional

Moreover, to promote this policy, the management pointed out the appropriate financial,
human, technical and structural resources with a view to putting into practice programmes of
technological development within the company and monitoring the effectiveness of the
communication system set up. The management decided that the company strategy of
environmental communication had to include the identification and quantification of the
different environmental impacts connected with the different steps of the productive process;
moreover, from the analysis of the specially carried out market research, it emerged that the
reference target group for the company seemed to be mainly composed of the current endconsumers, who were more or less sensitive to environmental issues, distribution operators of
the pasta product and other consumers, including foreign ones, who would remain loyal to the
firm if it adopted proper environmental communication systems (Salomone et al., 2011;
Salomone et al., 2012).
The main company environmental impacts have been not pointed out, Through analyzing
the life cycle Analysis of the entire productive chain (from the farming to the final consumption

by the end-user and the disposal of the packages), and it is necessary to detect besides the high
energy and thermal consumption during the entire production process and to quantify the most
important indicators of the environmental performance detected during the company’s
environmental evaluation.
The information collected by the firm, subject of this case study, was integrated with the
decision support tables given in the Guidelines: it emerged that the voluntary labelling system
most in line with the organizational, environmental and economic characteristics of the company
was Type I “LCA Eco-labels (ISO 14024)”: these labels are generally voluntary, multi-criteria
based, third-party verified schemes that award a licence to use the scheme label/logo for specific
products or services that meet prescribed standards based on a life cycle assessment approach
including, for example, energy and water consumption, emissions, disposal, etc. The standards
and scheme criteria are usually developed through the involvement of stakeholders and awarded
after an independent process of verification.

4. Conclusions

The experience resulting from the application of the guidelines proposed to the firm has
shown how it is possible to choose the voluntary communication system, closer to the business
reality, by starting from the analysis of the company activities and of the expectations of the
management, the stakeholders and their environmental awareness. The guidelines take into
account the peculiarities of the soil, the specific quality of the products, the characteristics of the
supply chain and of the company operative context and the final reference markets. They are
derived from objective environmental assessments, so during the application phase they could
make the management more aware of a higher control of the productive processes and of a more
responsible management of all the company activities thus making sure production improves
continuously in terms of environmental performance.
Following the iterative procedural steps and making use of decision support instruments,
the organization has achieved the aim of giving to its distributors and consumers the necessary
information for a conscious choice of eco-compatible products; it has also given the relevant
information connected with the phases of the productive process, the product itself and the
performance in terms of environmental impact. By choosing the most suitable environmental
label, the pilot firm can improve its production chain drive within the limits of sustainability,
also because the success of any environmental label mostly depends on the level of consumer
awareness.

The firm has decided the environmental communication goals with own environmental
communication policy which an organization sets up as part of its environmental communication
strategy, such as helping organization framework for implementing its environmental
communication policy and for the setting of environmental communication objectives and
targets. The label could improve also the green marketing, instruments based on strategic
incentive and on competitiveness, which are extremely important for the firms which base their
communications on the strong and concrete improvement of their own environmental
performances and which try to meet the increasing sensitivity of the consumer to environmental
defence.
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