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Abstract. This paper aims to focus on the contribution of the approach by
segments of place-based organizations to planning and reporting social and
environmental performance along with economic and financial dimensions. The
literature review is about Nature-Based Solutions (NBS) and segment reporting.
In the context of scientific contributions regarding the NBS approach, an
important issue is to evaluate the impact of NBS about different social and
environmental challenges. Raymond et al. (2017) propose a framework to
identify how NBS can produce both synergies through ecosystem services and
co-benefits in a NBS view. Moreover, the paper analyses the logic underlying
the technique of segmentation in the “space”, the social performance of the
operating segments over “time” and the synergies between segments. In the case
examined (a Farm), we will demonstrate how the case manages to achieve
significant economy with the production of electric energy deriving from the
biogas obtained by fermentation of manure, therefore it does not incur the cost
of purchasing electricity and it doesn’t incur in the disposal costs of the manure,
but to translate them into raw material to produce electricity and also to sell the
energy in excess to its needs. Besides, the Farm generates benefits for the
environment inside and outside of it.

Keywords: Nature based solutions � Segment reporting � Environmental
impact � Farm analysis � Value added

1 Introduction

In the past, the debate had developed with fierce criticisms over the behavior of
transnational companies, which have given rise to and continue to perpetrate green-
washing behaviors without highlighting an effective change in production systems.
Systems that are not yet able to guarantee respect for the environment and its
improvement. In practice, instead, a marketing process oriented towards greenwashing
is developed, which is also accompanied by a “discreet” intervention strategy at the
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political level and also by international organizations to make it possible, however, to
make a greater profit for each company with the illusion that they implement them in
environmentally friendly projects [1].

Since some classic business economics authors analyzed farms, including Gian-
nessi [2] and Besta [3], the situation in which they operate has completely changed and
requires reflection on the company-environment relationship. For this reason, we try to
interpret NBS within a territorial context as well as it relating to farms, despite being a
theory applied to urban areas through the correlation with the NBS. In this context, the
role of accountability [4–9] is very important, because it is a process that allows all
companies to acquire legitimacy from the stakeholders who employ certain tools,
including segment reporting, which are outlined in this work.

Moreover, this paper has the objective of answering the research question: How to
write segment reporting by NBS perspective?

The research design involves the deductive [10] and inductive approach [11]. The
deductive approach is analyzing the literature review in two ways. The first step is the
presentation of Nature Based Solutions (NBS) to create a wider framework to construct
further analysis. The second step is considering the presentation of the theory of
segment reporting. The inductive approach regards implementation of segment
reporting using the research case of Fattoria della Piana (Italy).

The research case is very important, because it involves a vast area of the territory
and for this reason may be termed: a place-based organisation. The research case, that
is a farm, is based on internal and external NBS, as it can simultaneously relate cost
savings and the supply of production factors, because it will be demonstrated how bio-
gas allows for the direct production of electricity for self-consumption. In the case
examined, we will demonstrate how the case manages to achieve significant economy
with the production of electric energy deriving from the bio-gas obtained by fermen-
tation from animal excrement, therefore it does not incur the cost of purchasing
electricity and it does not incur disposal costs of the excrement of the animals rather to
use them as fuel to produce electricity and also to sell the energy in excess relevant to
its needs. Similarly, with waste-water that the firm refines by phytodepuration and uses
to irrigate the fields that produce animal feed. The circularity of the economy is put on
the net, creating differential economic, social and environmental advantages. In addi-
tion, the Farm generates benefits for the environment, creating a NBS both inside and
outside of it.

The paper is divided into the following sections: the first one concerns the literature
review relating to NBS; the second section regards segment reporting analysis; the third
section concerns the results of the case analysis and the forth section regards discussion
and conclusion.

2 Nature Based Solutions (NBS) as Framework to Pass
from Greenwashing to Green?

NBS is primarily designed for nature-based and eco-system solutions at an urban level
in order to create improvements in the harmony existing among: environment, space,
structures and human beings. It is a very wide framework to place our analysis in and
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which involves an interdisciplinary approach and in this paper we are going to use only
some areas of the this theory. To introduce NBS the definition framework indicates
that: “NBS explicitly address societal challenges. The solutions are not aimed at
addressing only environmental challenges or minimizing only environmental impacts,
although these may be part of what the NBS is targeting “produces societal benefits in a
fair and equitable way, in a manner that promotes transparency and broad participation”
[12].

Among the different themes and guidelines, that are proposed by Raymond et al.
2017, we focus our attention mainly on two areas. The first area concerns: “benefits and
co-benefits for human health and well-being” and the second area regards: “integrated
environmental performances; costs, trade-offs, benefits and co-benefits for biodiversity,
economy and community” [13]. The meaning of the first area is to create improvement
in the quality of life using relationships and co-creation opportunities to create an
emancipatory change. The meaning of the second area is that of developing the
emancipatory change that is necessary to activate the process in order to measure,
record and monitor the performances of project implementation. Especially for com-
panies this process is very important to avoid green-washing and to move to real
environmentally friendly change. These areas are divided into other more specific ones,
because the objective is to create projects that implement this general theory and to
develop indicators that will be able to monitor the level of application of the theory.
The first area involves deeper specific sub-areas, which allow for a better articulation
and possible, subsequent control of the qualitative and quantitative information that
may derive from them. Among the specific areas, we can highlight that one relating to
water management, which represents a fundamental resource for agricultural compa-
nies both as regards food and also regarding irrigation. The second specific area, of
special interest for this paper, is also attention to human health and quality of life
which, in the case of farms, extends to that of animals. The third specific area relates to
the management of the impact on the climate, which requires cutting-edge technologies
for the recycling of materials, the reuse of the same as also suggested by the integrated
and NBS. Moreover, NBS is primarily designed for nature-based and eco-system
solutions on the urban level. In this paper, on the other hand, we want to extend the
reflection that derives from NBS to the level of even rural territories. Actually, as
regards measurement and monitoring of the first NBS area, it is necessary to underline
the importance of organic production and breeding that respect both the size of the
spaces for animals and the rhythm and natural seasons that we will find in the research
case. This means that the criteria for using natural fertilizers and cultures are respected
in the production chain, even those used as food for animals follow the logic of the
biological circuit. The second area, which is related to integrated environmental per-
formances, requires the structuring of an information system [14], that is described in
the case analysed, to be able to quickly and reliably measure the external and internal
impact of the aspects related to cultures and breeding considering the costs and benefits
deriving from respect of the environment. Within this, the management of the agri-
cultural territory is particularly relevant, which is in close connection with the company
and therefore the protection of the same is important to make it usable with the same
effectiveness for future generations too. To reach this objective some more specific
drivers and models are required. We will involve the following drivers: reduce, reuse,
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recycle and recover [15, 16] and the segment reporting model that we are going to
analyze in the following paragraph.

3 Segment Reporting: An Integrated Perspective of Analysis
in “Space” and in “Time” of Financial and Social
Performance of the Companies

The operating segments are companies’ subsystems resulting from a process of seg-
mentation in “space” in correspondence with the different products, markets, groups of
customers, geographical areas, with similar characteristics. Segmentation in “space”
leads to the definition of the “map of the segments” and can be carried out according to
one of the abovementioned criteria or even a combination of them. The choice of the
segmentation criterion (or criteria) depends on the information needs of the manage-
ment which uses information on the performance of the segments to take decisions and
to evaluate the results of the segments and the company as a whole.

Segmentation in “space”, by geographical areas and/or by lines of business (LOB),
highlights if are there not good performing segments, or even that produce losses. Good
performance of the company may hide a bad competitive and/or economic performance
of one or more segments. Segmentation in “time”, moreover, allows the management
of companies to promptly perceive if some segments have an unfavorable financial
and/or economic trend, highlighting the need to improve the current trend through
targeted choices [17].

Reporting by segment is a source of analytical financial information very useful
both for strategic management and external financial disclosure of the companies.
Originally to satisfy the information needs of top management, interested in measuring
with high frequency (quarterly, monthly) the performance of the segments [18–23],
segment reporting has also become a very important part of external financial disclo-
sure [17, 24–27].

Since the international accounting standards (SFAS: 14 and 131; IAS 14 and 14-R;
IFRS 8) introduced segment reporting as a mandatory external financial disclosure tool
for listed companies, a rich research area has developed on this subject.

The IFRS 8 (Operating segment) has introduced the management approach
according to which external reporting by segment for the stakeholders must be based
on the same segmentation criteria used for the internal segment reporting addressed to
the top management. The underlying idea of this principle is: if a segmentation criterion
delivers significant information for management control, it will also be significant to
meet the information needs of stakeholders [17, 24, 28–34].

This paper highlights a very important function that can be performed by segment
reporting, not yet examined by the literature: measuring the social performance of each
segment of the company is very useful in understanding the drivers of the social
performance of the company as a whole. In this way, it is easy to find out if there are
segments with sub-optimal performance, not only from an economic perspective but
also from a social one. The same can be said for the environmental and social
dimension of their performance. Furthermore, disclosing the social performance of the
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segments allows stakeholders to know how much value the company produces and
distributes, with specific reference to each of their segments as well. Adopting a similar
approach, it is also possible to report and manage the company’s impact on the
environment, with high frequency (monthly, quarterly). In this paper, both from a
theoretical point of view and through a case study, these important functions of seg-
ment reporting are analysed. The research line suggested by this paper is to combine
the social and economic information by segment into an integrated segment reporting
[35]. To this end, a segment reporting scheme is proposed. This model is innovative
because it integrates two performance dimensions of the segments: both the economic
one, highlighted by the operating result of the distinct segments and the social one,
expressed by the added value produced by each of them and intended to satisfy the
interests of the stakeholders. The value added is assumed as a synthetic indicator of the
social performance of the companies and their segments because it shows the wealth
distributed to stakeholders (workers, financiers, public administration, shareholders).

The contribution of this paper is to highlight the relevance to measure the contri-
bution of each segment to overall company worth. By measuring the value added
created by each segment with high frequency (monthly, quarterly), the management
can be informed promptly if some segment does not contribute adequately to the total
value added of the company as a whole and set tailored choices to correct any unfa-
vourable trends. For this reason, we propose a reporting by segment scheme which
highlights not only the operating result but also the value added created by each
segment. This scheme is general and must be tailored by the companies to their specific
needs. This model is then applied to a case study in the agri-food sector. In other papers
we have presented general reporting schemes for segments that can be adopted by
companies operating in other sectors: transport and healthcare [36, 37].

Another contribution of this paper is to propose segment reporting to investigate the
synergies between segments and thus highlight the elements of internal synergy (i.e.
between segments) and of the ecosystem (between each segment and the environment)
that derive from the NBS model adopted in the case-study examined in this paper.

In the case study examined the synergies between the segments are evident: the
waste produced by some segments becomes raw material for other segments thus
creating a double economic advantage for the company: on the one hand, the costs of
waste disposal are eliminated (in both the dairy and the farmhouse) on the other, the
costs of purchasing raw materials and consumables of some segments are reduced since
they are obtained by recycling, converting and reusing waste materials from other
segments. There is also an NBS advantage that is achieved with other companies
(farms operating within the same ecosystem) from which the company under exami-
nation purchases manure to transform it into electricity through the biogas plant. In
addition to minimising their environmental impact, these transactions generate sig-
nificant reciprocal economic benefits. In particular, those that use manure and
wastewater from stables not only generate revenues by selling electric energy but also
do not pay waste disposal expenses. The company examined in this paper achieves the
advantage of obtaining raw materials at a very low cost, i.e. manure and wastewater
from the stables, which is needed to produce electricity using the biogas plant that
enters the national electricity grid, achieving substantial revenue flows (on average €2.1
million per year).
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Integrated segment reporting allows measurement of the added value of these
segments, that is, the wealth they produce, and which may be distributed to meet the
interests of stakeholders. Furthermore, when integrated segment reporting is prepared
by a company that implements an NBS model, it highlights the benefits that derive
from it in terms of costs and revenues for each distinct segment. Following the liter-
ature review, in the next section, we will examine the case study.

4 The Research Case of Fattoria della Piana: Methodology,
Mission and Governance

Methodology
This section presents a research case [38–40], the analysis of which is performed

through a qualitative approach [41]. The case was chosen because it is a “critical case”
[39]. In fact, it is of significant importance for the positive results that the company has
achieved to date in the concrete implementation of an NBS model. These results derive
from the transformation of agri-food and zootechnical production waste into resources
in an efficient and economical way. This process demonstrates the concrete possibility
of combining the reduction of the environmental impact of production activities, good
economic, social and environmental results. To this must also be added the satisfaction
of the stakeholders through the distribution of a substantial added value and the
adoption of NBS.

The research was conducted by adopting the participant observation method, a
variant of the case method, which leads the researcher to observe the reality by
interacting with the key players of the company. The results are also based on docu-
mentary analysis, used to collect, classify, measure and interpret information [42]. The
examined documents made it possible to give definition to the map of the segments and
to allocate costs and revenues to these centres and in this way to measure their gross
and net added value and operating result. Accounting and non-accounting information
was used, acquired directly from the managers. The latter also assessed the consistency
of the results of the segments reached through the allocation of costs and revenues to
these result centres. We are fully aware that general theories, valid for all companies,
cannot be inferred from cases [42, 43]. In fact, this study does not aim to build a
“theoretical case” [38] from which to derive a theory by means of a statistical gener-
alisation or mathematical modelling [39, 44, 45], but it has more limited objectives:
establishing a theoretical framework of reference for companies operating in this sector
who intend to carry out reporting by segment for management control and also external
communication needs and demonstrating the economic convenience of adopting an
NBS model in the agri-food and zootechnical fields. In fact, the segment report pre-
sented in this paper can also be adopted, with the necessary adjustments, by other
companies operating in the same fields of activity. By carrying out a similar activity
they face similar management problems, the adaptation of the report schemes by
segment presented in this paper to the needs of each company is minimal. For the
description of the case we use the mission, governance and accountability scheme
proposed by Matacena.
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Mission and Governance
For the description of the case we use the mission, governance and accountability
scheme [46]. Fattoria della Piana is a cooperative of agricultural products, established
in 1986, with registered offices in Candidoni (RC-Italy). The company’s mission is to
produce mainly dairy products with the aim of respecting the traditions of the Calabrian
territory with the combination of modern technologies to respect the environment,
giving life to the NBS aspects related to: Reduce; Reuse; Recycle1 [16].

It operates in the dairy sectors, collecting the milk produced by the members of the
cooperative and transforming it into dairy products that it distributes daily using fresh
products, its agritourism activity and energy and heat production chain through a
biogas plant and a photovoltaic plant. The cooperative created an efficient NBS model
by transforming the problems of the disposal of livestock rubbish and dairy processing
residues into resources to produce electricity and heat, through a biogas plant with a
power of 998 kW, in water that can be used to irrigate the fields in which food for farm
animals is grown, through a phytodepuration plant, in fertilizer to fertilize the fields in
which forage for animals grows.

The company has obtained ISO 14001 certification, which is issued to companies
that are able to control the effects of their production activities, minimizing the envi-
ronmental impact and won a lot of awards (fattoriadellapiana.it). The cooperative’s
governance considers the typical aspects of these companies, namely: mutuality,
democracy and solidarity, which are reflected in the active participation of employees
at various levels. After the brief analysis of mission and governance, we can consider
the different dimensions of NBS and add the segments that will be explained in the
following section.

5 The Case Study “Fattoria della Piana”: NBS
and Integrated Segment Reporting

In the case study examined, Fattoria della Piana, the segment with the highest turnover
in 2017 and 2018, is a “Dairy”, together with the segments of: “Electricity production
from biogas plant”, “Electricity production from a photovoltaic plant” and
“Farmhouse”.

The biogas plant collects the manure of the livestock farms in the area, especially
one located in an area adjacent to the farm examined in this case study, and the
discharges of the dairy processing (mostly whey) into two large fermentation tanks that

1 “Today ours is the largest farm in the province of Reggio Calabria and one of the largest in Southern
Italy. A reality that continues to grow, always respecting the environment and transforming what is
normally waste into a resource. Our organic fertilizer returns to the soil all the nutrients necessary to
obtain quality productions. We replicate natural cycles by generating more energy than is necessary
for the operation of the company, helping to reduce the environmental impact. We have a
photovoltaic system that powers the entire farm and allows you to cut costs. We have a biogas
production plant powered by different processing residues, which allows you to create biomethane.
Finally, there is our phytodepuration plant, the largest in Southern Italy. The electricity produced by
biomethane, equal to 998 kW/h, is fed into the national grid, covering the energy needs of 2,680
families.” (www.fattoriadellapiana.it).
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transform these waste materials into biogas. The biogas thus obtained is burned to
produce electricity which is sold to the national electricity company. The “Dairy” and
the “Farmhouse” segments are self-sufficient as regards electrical energy and heat need
thanks to the photovoltaic plant, built using solar panels applied onto the roofs of the
farm. The fermentation residue of the biogas plant is transformed into fertilizer which is
used to grow fodder. Biomasses (basically manure and sewage deriving from cattle
breeding and milk processing) pose the ecological and economic problems of their
disposal. The NBS model adopted by the company examined allows these problems to
be transformed into profit and cost-saving opportunities. On the one hand, there are
substantial cost savings since the companies participating in this NBS model do not pay
the following costs: disposal and treatment of manure, sewage and discharges from the
farm and dairy, since they are used as raw material for the biogas plant; water for
irrigation purposes, provided by the phytopurification of waste water and farm and
dairy drains; fertilizers, obtained as a residue from the fermentation of biomass in the
biogas production plant; electricity and heat of the dairy and the farmhouse, thanks to
the photovoltaic plant.

By reclassifying the accounting data, the following reporting by segment scheme
was developed. It is based on the value-added model, which highlight the gross and net
added value and the operating result of the different segments and which make syn-
ergies between segments deriving from the adoption of the NBS model evident
(Table 1).

The biogas production plant also generates an annual turnover of more than €2.1
million (26% in 2017 and 27% in 2018 of the total sales of the company) through the
transfer of electrical energy to the national electricity grid. In addition, the photovoltaic
system also feeds electricity into the national electricity grid, generating a turnover of
just over €120,000. While the dairy contributes a very high percentage to the corporate

Table 1. The reporting by segment scheme adopted in the case study

Revenues and
costs

Biogas plant Photovoltaic
plant

Dairy factory Farmhouse Total

2017 2018 2017 2018 2017 2018 2017 2018 2017 2018

Sales

Segment
sales/Total sales

26% 27% 2% 1% 70% 70% 3% 2% 100% 100%

Net value added
of the
segment/Sales of
the segment

16% 37% 26% 17% 12% 11% 61% 64%

Net value added
of the
segment/Total
net value added

29% 50% 3% 1% 58% 41% 10% 7% 100% 100%

Operating result
of the
segment/Sales of
the segment

15% 33% 26% 17% 4% 0% 10% −2%
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added value, only a low percentage of the revenues become operating profit. This
means that added value is mainly used for employee remuneration.

It is evident the relevance of this integrated segment reporting which highlights for
each segment the economic performance, in terms of operating result, and the social
performance, in terms value-added, provided for management (internal reporting by
segment) and for stakeholders (external reporting by segment).

6 Discussion and Conclusion

This paper has the objective of answering the research question: How to implement
integrated segment reporting using the NBS perspective? Following the initial imple-
mentation of integrated segment reporting in the “Fattoria della Piana” case, we can
find that the dimensions underlined regarding NBS find the case very interesting result
regarding the surrounding area in which the case is. This is shown by the certifications
that represent annual recognition of the activity of this farm. Concerning the different
dimensions of NBS: reduce, recycle and reuse, in the case analysed we found a very
interesting relationship among them. The implementation of segment reporting is
confirming the increase of the value added in each segment and the positive trend of
environmental behavior using the value added by segment (Table 2).

Table 2. Segment Reporting, NBS initial results from “Fattoria della Piana”

NBS indicators

Climate

mitigation and
adaptation

H

It produces energy by
burning non-polluting

biogas

H

It produces energy and
heat using the sun’s

rays

M-H

Heat and electricity
are of photovoltaic

origin

N

Integrated

environmental
performances

H

It produces energy by
burning non-polluting

biogas

H

It produces energy and
heat using the sun’s

rays

H

Heat and electricity
are of photovoltaic

origin

H

Green building uses
energy and heat from

photovoltaics

Costs, tradeoffs,

benefits and co-
benefits for

biodiversity,
economy and

community

H

They have already
recovered their

investment in biogas

H

They have already
recovered their

investment in
photovoltaics over a

few years

H

They have already
recovered their

investment in
photovoltaics over a

few years

H

They use energy and
heat from

photovoltaics

Public health

and well-being

H

It produces energy by
burning non-polluting

biogas
There are no polluting

emissions

H

It produces energy and
heat with the sun’s

rays
There are no polluting

emissions

H

Km 0
There are no polluting

emissions because
they are used to

produce energy and

heat through the
biogas plant

H

Km 0
They use energy and

heat from
photovoltaics

Reduce H

It is reducing waste

using it as fuel for
biogas

H

Because it is creating

new energy for the
other segments

N H

It is using products

and energy that are
produced by the farm

Reuse H N H

For production it is

using milk of the farm
and energy that is

produced by
photovoltaic

N

(continued)
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The combination of the drivers and dimension of NBS [16, 47] defined the qual-
itative approach and analysis of the case and we gave some explanations regarding how
the management of each area is developing. Moreover, it is interesting to add the
quantitative measurements by segment and we consider the added value determined by
them, that is important in order to give such information as accountability of the
economic implications of NBS behaviour of the farm. Therefore, to consider them in
terms of NBS, we can affirm, regarding the answer to the research question, that the
company is improving its environmental protection aspects through the segments and
therefore of climate mitigation and adaptation.

The first results are limited because more information is needed to deeply analyse
the environmental and social impact of “Fattoria della Piana”.
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