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Rerum cognoscere causas at valorem...

There are several strong and renowned commodity centres in Poland,
including those located in Krakéw, Poanasdynia, Radom and Olsztyn.
They show some diversification by their structures and speaggcational
conditions as well as local requirements. Such differeneeskmerved also
among foreign commodity science centres.

This book contains achievements in commaodity science presentbd by
various world scientific centres that demonstrate theirfspéc It gather the
most recent results of investigations and analyses timabeaan excellent
inspiration for creative scientific research as wellrees gource of practical
and theoretical knowledge. The monograph entitled "Achievements and
Challenges of Commodity Science in the Age of Globalizati®ohie of eight
books belonging to the series “Commodity Science in Researchractt€”.

The scientific analyses it contains enable true oriematin
contemporary trends not only theoretical and practical, but atwodlical in
some cases. Certainly, the central idea of the majoripyesiented papers is
striving for product and service quality, especially in the @irehighly
developed globalisation. Such care should be the main aim of all people
connected with this scientific discipline.

We are convinced that any reader professionally involved ifitgua
issues can find in this monograph a number of valuable topicseadhg it
became an intellectual adventure.

Andrzej Chochét
Jerzy Szakiel






AN EFFECT OF THE TREATMENT PROCESS
ON DRINKING WATER QUALITY IN CRACOW

Wactaw Adamczyk, Artur Jachimowski

Department of Technology and Ecology of Products,
Faculty of Commodity Science, Cracow University of Economics,
adamczyk@uek.krakow.pl, artur.jachimowski@uek.krakow.pl

Introduction

The appropriate water preparation before end-use for consunigtion
humans or industrial and household purposes is ensured by théreattent
processes. The present technological knowledge allows even gtattn
water to be purified. However economic aspects point outdaki water of
the best quality. When selecting technological systems the type of s@sstanc
to be removed from water. The most common contaminants being r@move
include (Kowal Swiderska-Bré 2003):

— substances causing turbidity and colour;

— substances of natural and anthropogenic origin;

— substances deteriorating water taste and odour;

— heavy metals and iron and manganese compounds;

— dissolved gases, e.g. hydrogen sulphide, carbon dioxide;
— minerals causing salinity and hardness;

— any microbes and pathogenic organisms.

To determine a water treatment method it is necessary & fast place
the amount of water to be taken in and its quality. In this caserwguality
assessment consists in determining the water physicochebactdriological
and biological parameters. The determination of water congosind
variability facilitates the designing an appropriate technobdgystem. The
selection of a technology enabling production of water that rieetlrinking
water requirements is the main condition. In recent yeardnitreasing
requirements of water intended for human consumption are observeds Th
connected with amending of domestic regulations resulting fronttession
of Poland to the European Union and adoption of the Community
requirements. These changes impose an increase of water etrteatm



technology efficiency both in newly established and exigbliagts (Kowal,
Swiderska-Bré 2003, Sozaski, Je-Walkowiak 1995).

The quality of water intended for human consumption is established
annexes to the ordinance of the Minister of Health of 29 March @a7U.
No. 61, item 417) and the ordinance of the Minister of Health &{2i2010
(Dz. U. No. 72, item 466 amending the above (Rozptz@nie Ministra
Zdrowia z dnia 29 Marca 2007, Rozpgiizenie Ministra Zdrowia z dnia 20
Kwietnia 2010). However, the provisions in force in the EU Men8iates
are established in the Directive 98/83/EC of the European Cooh@b
December 1998.

Water intended for drinking has an allowable physicochemical
composition and meets all bacteriological requirements setifottle above
ordinance if appropriate purification processes are used.

The aim of this paper id to determine an effect of wateattent
technology on its quality at 4 Water Treatment Plants of the Maligi/ater
Supply and Sewage Plant in Cracow. For this purpose an analysisatédel
physicochemical and bacteriological parameters of raw waf@retieeatment
and drinking water after treatment determined in the years 2@08.2 was
used.

Characteristics of water treatment processes in individulgplants

Drinking water for the Cracow agglomeration is produced atatemw
treatment plants and the largest one is the Raba Plamg iakwvater from the
Dobczyce Reservoir. The smallest and also the oldest dreeZ&/W Bielany.
The block diagram of water treatment technological proceasesater
treatment plants of Bielany, Dlubnia, Rudawa and Raba are pedsin
Figurel.

The Rudawa Water Treatment Plant is one of the first thra@spin
Poland where water treatment technology is based on coagulataaid
filtration. For preoxidation of organic compounds, sodium permanganate
(Carusol) is dosed in raw water before coagulation. At the catiguilstage
aluminium polychloride (PAX 16) is used. Then water is subjetierapid
mixing in 4 basins and slow mixing in 8 basins. From the slow mixing basins
water passes through a perforated concrete baffle to igedtiks where the
process of sedimentation from suspension occurs. Water free of sogspensi
flows to 12 rapid sand filters and then to 6 activated carbomsfilésfter
filtering water is disinfected with chlorine dioxide producedtloa basis of
25% sodium chlorite and 32% hydrochloric acid. The treated wateniped
into two drinking water cumulative wells and into distrilbuatipipelines. The
use of chlorine dioxide instead of chlorine prevents formatioohemical
compounds deteriorating the water organoleptic properties.
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The water treatment technology used at the ZUW Bielanyssdban
slow filtration, where slow sand filters are the basic wagstment facilities
on the first technological line. At the first stage watefiei$ into the special
basins, where is filtered through a 10 meter deep layer oflgrand sands,
leaving suspensions and other contaminants on the surface. Such
mechanically purified water is taken in once again to 100 welhs fwhich a
siphon system fed it to the pure water pumping station for cathmizand
disinfection with chlorine gas. Than water is pumped into the cipaliwater
supply network. In 2011 the chlorination unit at the Bielany plant wggyhi
modernized and chlorine gas used previously was replaceddiypbiacally
produced sodium hyperchlorite.

In turn, the water treatment process at the ZUW Raba is cauadirct
parallel in the two systems: Raba | and Raba Il. In thesfgstem water taken
in directly from the intake undergoes rapid mixing, where dependirigeon
degree of contamination can be subjected to coagulation;rmarcéntrifuge
chambers through a horizontal sedimentation tanks reaches ttiesazol
filters. Such purified water flows into the pure water reses to be
chlorinated and then is ready for consumption. The Raba thir@a modern
technological process producing water of better quality. Treetfacilities
(rapid mixing, centrifuge chambers and clarifiers) were replaby
accelerators. There are 4 accelerators working at the Rodgdant that
direct water directly on the filters. Then, the water underds#sfection and
afterwards is supplied through the water supply system.

The water treatment technology applied at the ZUW Diubnia, likeein t
case of the ZUW Rudawa consists in coagulation periodically eatiamith
the aluminium coagulant (PAX-16). The next process step is seditioent
based on the modern sediment sweeping out system. Further the wa
undergoes temporal adsorption in powdered activated carbon and filtration in
rapid sand filters, and disinfection with chlorine dioxide producedterirem
hydrochloric acid and sodium chlorite (www.mpwik.krakowaglcessed 25
February 2014http://www.sni.edu.pl/proj/wodadlakrak/zuw.htm accessed 25
February 2014ZUW Rudawa MPWIiK S.A. 2011).

Material and methods

The physicochemical and bacteriological analyses of raw anHimti
waters were made in the years 2008 — 2012. For chlorates, chimiles
aluminium the analysis covered the years 2007 — 2012. The resuliadeze
available by the Central Laboratory at the MPWIK S.A.dracow. The
surface water taken in and treated by 4 Krakow Water mesdt Plants
(ZUW). The water came from the rivers: Rudawa, Diubnia, Saaic
Dobczyce Reservoir. The water samples before treatmenet taken every
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month on a weekly basis, and after treatment every three Biagsd on the
obtained results the monthly averages were calculated trélen
Laboratorium MPWIK S.A. 2013). The selected indicators were mated

according to Register of test methods at the MPWIK S.A. iac@w

(Centralne Laboratorium MPWIK S.A. 2011).

For the selected indicators the basic statistical parasnsteh as the
mean, minimum and maximum values, standard deviation and vayiabili
coefficient were determined. In addition, the Person linear latioe
coefficient at the significance level ¢ 0.05 to evaluate the strength of
correlation between water physicochemical parameters.

Results

In this paper the relationship between drinking water and raerviar
the following water cleanliness (quality) indicators: pélkalinity and
chemical oxygen demand (permanganate index).

The highest pH values were found in waters coming from the Dobécz
Reservoir, where the mean value was 8.08 pH, and the resuitd frarn 7.81
to 8.52 pH, a the lowest ones - in Sanka , the mean was 7.91 pHghhsthi
pH, like for raw water, was characteristic of water treatetha ZUW Raba,
where the mean was 7.85 pH, and pH varied between 7.67 and 8.05@H. Th
lowest pH value was reported at the ZUW Bielany, whereran was 7.49
pH.

The strongest relationship (R=0.676) between pH for drinking veaigr
raw water was found at the ZUW Raba, slightly lower atAb®/ Rudawa
(R=0.594). The remaining water showed no pH correlation (Fig. 2).

The highest water alkalinity was found in water taken in from
the ZUW Dtubnia, where the mean was 5.1 mdw#®, and varied from 4.7
to 5.5 mmoldnt3. The lowest indicator was recorded in the River Raba — 2.2
mmoldnT3, and varied between 1.5 and 2.7 mhwoi®. Like in the case of
raw water, the highest general alkalinity was observédteat UW Diubnia of
the mean slightly lower — 4.9 mmai?, and changing between 4.1 and 5.2
mmol-dnT3. However,, the lowest values were found at the ZUW Raba — the
mean of 2.2 mmadinT 3. The indicator varied between 1.6 and 2.6 mdmol.

The strongest correlation between the alkalinity of dnigkvater and
raw water was characteristic of water from the ZUW R@b<0.869). The
lowest value was recorded at the ZUW Rudawa (R=0.820). Ther ved&ien
in from the ZUW Dtubnia showed no correlation for this indicé#sr0.167)
(Fig.3).
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Figure 2. Correlation between pH for drinking water and raw water
Source: own research based on the MPWIK data

The chemical oxygen demand (COD) calls also permanganate index
reached the highest value in raw water from the River Saviiere the mean
was 4.5 mginm®, and the results varied between 2.6 and 10.@mmgy while
the lowest values were determined in Diubnia with the mean of dimg

For drinking water the highest COD values were found at the
ZUW Bielany (1.3 mgdm?), varying between 0,7 and 3,1 mgr. The
lowest values were recorded at the ZUW Dtubnia (0.2imig), varying
from O to 0.8 mginT3.

The strongest correlation between COD for drinking watdrumtreated
water was characteristic of the ZUW Rudawa (R=0.540)otl¢r plants no
correlation for permanganate index was found (Fig. 4).
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Figure 3. Correlation between alkalinity of drinking water and raw
water

Source: own research based on the MPWiIK analyses

Chlorites (CIQ) and chlorates (CI§) were present in treated waters
in trace amounts. The highest concentrations occurred in waserkected
with chlorine dioxide, i.e. the Rudawa and Dtubnia plants (Fig. S-emd).

For ZUW the mean concentration of Gi@as 0.09 mgint3, while the results
varied from 0.04 to 0.18 . The mean concentration of Gl@n these
waters was 0.25 mgn® , and this indicator varied between 0.09 and 0.52
mgdn3. The mean concentration of chlorates at the ZUW Rudawa — 0.08
mgdn® and the results varied from 0.03 to 0.14-dang®. The chlorite
concentrations varied between 0.07 and 0.4@&lm¢g3 and the mean value
was 0.28 mgim. For the ZUW Raba and Bielany, the concentrations of both
indicators in most analyses were below 0.01dmg.
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Aluminium is present in treated waters in trace amounts {HigThe
highest concentration reached at the ZUW Dtubnia — the mé&a@@®mgdnt
3. The lowest- at the ZUW Bielany and Raba, the mean values &@03.01
mgdm3, respectively.
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Figure 7. Variations of aluminium concentration in water suppliel to
Cracow in the years 2007 — 2012

Source: own research based on the MPWiIK analyses
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The highest aluminium concentration was observed in drinkingrvaat
the ZUW Rudawa in August 2010, exceeding the permissible value of 0.2
mgdm3specified in the ordinance of the Minister of Health (Rozgrenie
Ministra Zdrowia z dnia 29 Marca 2007, Rozpmlzenie Ministra Zdrowia z
dnia 20 Kwietnia 2010). This concentration was 0.274Img. This indicator
was most noticeable in waters where aluminium salts werd atehe
coagulation stage. Both at the ZUW Rudawa andZUW Dtubnia these wa
aluminium polychloride (PAX 16).

Discussion

To reach the highest quality of drinking water the selectf@ppropriate
water treatment technology is of utmost importance. Thereseveral
processes used in water treatment employing physichémical and
biological methods. In practice their combinations are used.

The water filtration and chlorination stages are of gnegiortance for
removing microorganisms. Most bacteria are removed by sand filsethey
are adsorbed on the slime sand layer. Chemical agents adbedatet stage
cause coagulation of bacteria and organic substances duethatn be easily
removed mechanically. The presence of free chlorine in wkgans it from
faecal pathogens. After treatment and disinfection of wedataminated
microbiologically no presence of the following indicators was faarahy of
the plants: coli bacteriascherichia coliEnterococcus faecalislowever, the
occurrence oClostridium perfringensvas observed incidentally at amounts
1 cfu/100 ml in examined waters (Centralne Laboratorium MP®B/K 2013,
Jawetz 1991).

In turn the disinfection with chlorine dioxidgClO,) leads
to formation of chlorates and chlorines, and their high concentradiens
harmful to human health. The total permissible concentrationariitels and
chlorates in drinking water should be 0.7-dng® (Rozporadzenie Ministra
Zdrowia z dnia 29 Marca 2007, Rozpguizenie Ministra Zdrowia z dnia 20
Kwietnia 2010).
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Table 1. Selected quality indicators for waters before and after
treatment at Cracow Water Treatment Plants (ZUW)
in the years 2008 — 2012 — average monthly values

Drinking water Raw water

ZUwW Measure pH | Alkalinity COD | pH | Alkalinity COD
[mmol-dm?]|[mg-dm?] [mmol-dm?]|[mg-dm?]
Xmin | 7.31 3.4 0.0|7.85 3.7 1.8
Xmax. | 7.76 4.6 1.6|8.29 4.9 5.3
Rudawa X 7.54 4.0 0.6/ 8.04 4.2 2.9
s/SD | 0.14 0.29 0.45/0.11 0.31 0.85
Cv [%] | 1.27 7.10 70.18|1.33 7.25 29.44
n 60 59 28| 60 59 28
Xmin. | 7.67 1.6 0.0|7.81 1.5 1.3
Xmax. | 8.05 2.6 1.2]8.52 2.7 2.8
X 7.85 2.2 0.8]8.08 2.2 2.0

Raba
s/SD |0.08 0.22 0.36/0.14 0.23 0.33
Cv [%] [1.00 9.99 44.98/1.68 10.35 16.36
n 60 58 28| 60 58 28
Xmin. | 7.68 4.1 0.0/7.83 4.7 0.8
Xmax. | 7.96 5.2 0.8/8.14 5.5 3.7
Diubnia X 7.81 4.9 0.2|8.06 5.1 1.6
s/SD |0.06 0.15 0.26|0.05 0.16 0.57
Cv[%] |0.74 3.13| 155.87/0.66 3.18 36.53
n 60 58 28| 60 58 28
Xmin. | 7.38 3.3 0.7|7.68 1.8 2.6
Xmax. | 7.70 4.3 3.1/8.03 4.3 10.0
. X 7.49 3.8 1.3|7.91 3.8 4.5
Bielany

s/SD |0.07 0.19 0.48/0.08 0.39 2.01
Cv [%] | 0.88 4.89 36.56/1.03 10.16 44.51
n 60 59 28| 60 59 35

Source: own research based on the MPWIK analyses

Conclusions

1. The most important conclusion drawn from microbiological analysis o
drinking water is the efficiency of disinfection agent (cime gas) used
at the ZUW Bielany. Chlorine gas — contrary to chlorine dioxide esss |
durable and weaker and undergoes rapid decomposition.
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2. The filtration and chlorination stages are of great importaioce
microorganism removal. The newest water treatment technology is based
on coagulation and rapid filtration. At the ZUW Bielany a sfitration
was used. Thus the thesis that the quality of drinking water depmn
the treatment process used in a given plant has been confirmed.

3. No relationship between the amount of bacteria in drinkingmaaid raw
water was found.

4. The strongest correlation between the quality of treatedrvaaid raw
water was found for alkalinity, where the correlation coefficikR=0.869.
at the ZUW Raba. The lowest correlation was observedctHemical
oxygen demand.

5. At the ZUW Rudawa and ZUW Dtubnia aluminium polychloride (PAX
16) was used in the coagulation phase (in these waters thenialommi
concentrations were higher than those of other plants). The highest
aluminium concentration occurred in drinking water at the ZUW Radaw
in August 2010, exceeding 0.2 mgr® . i.e. the maximum permissible
value specified in the ordinance of the Minister of Health
(Rozporadzenie Ministra Zdrowia z dnia 29 Marca 2007,
Rozporadzenie Ministra Zdrowia z dnia 20 Kwietnia 2010). The
maximum concentration recorded was 0.274dm.
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Introduction

The starting point of this work takes place from the thetion that the
innovation management is moving from the paradigm of Closed atioov
into the paradigm of Open innovation (Chesbrough, H. 2003).

Starting from the second half of the nineties several works peoved
that the presence of innovative networks connecting varioupaes can
affect their behaviors and their outputs (Powell, W. W., et al. 19&8ker,

G., et al. 1997; Ahuja, G. 2000). In fact, as a consequence of thgeshaf
innovative processes inside the enterprises, it is possiklkeeta reversal of

the paradigm concerning how the enterprises spread their dagsvl
(Chesbrough, H. 2004). “The internet had opened up access to taleatanark
through out the world” (Huston, L., Sakkab, N., 2006). This implieayma
changes in the technology development process, especially focavieerns

the time to market. Before the Internet era, the commniaian of an
innovative product or service was a long and complex process (Robertson, T.
S., & Gatignon, H. 1998).

Through the spreading out of Internet, the reduction of the timeutket
variable has become one of the main strategic goals fonddl of enterprises,
as this reduction determines competitive advantages both irs tefm
competition and profitability (Arcese G., et al., 2013).

In the light of these assumptions, we found interesting to focus ou
research question on the analysis of the Open innovation diffuseoamaing
large firms, through some of the main researches that hawedbee in the
field. Therefore the final aim of the present work is to find outdahge firms
Open innovation adoption rate through an analysis of the Open innovation
state of art and some of the main literature case studies.
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State of art: diffusion of open innovation

Innovation is at the basis of the economic development (Lazonick, W
2002). As “The Economist” stated in 1999, the innovation has become the
“industrial religion” of the XX century (Arcese G., et al.,13). More
frequently governments consider the innovation one of the best appmwa
improve their gross domestic product (GDP) (OECD, 2007).

Technological development with its constitutional macro phases:
invention, innovation and diffusion, is strictly related to the cona#pt
economic development (Chiacchierini, E., 2012).

Starting from the second half of the nineties several works peoved
that the presence of innovative networks connecting variogspeises can
affect their behaviors and their outputs (Powell, W. W., et al. 18&6ker,
G., et al. 1997; Ahuja, G. 2000). It is well known that technological
developments as well as innovation are at the basis of guwefiable
business. Nowadays innovation is the responsibility of everyuéixecand it
starts with an accurate research for opportunities. In thails¢éies Drucker
argued that the most successful innovation, results only from sitigations.
Some of them come from the inside of a company or an industry (unexpected
occurrences, incongruities, process needs and industry and markets)hang
some other come from outside a company (demographic changes, changes in
perception and in new knowledge) (Drucker, P. F.,1998).

According to the Drucker’s vision of innovation there is a Qap
between the time by when a new knowledge comes up and the time by which
it will be turned into a usable technology. There is alsotemdbng time
before technology can get into the market (Drucker, P. F., 1828)the
advent of “internet had opened up access to talent marketgythout the
world” (Huston, L., Sakkab, N., 2006). This implied several chaimyeise
technology development process, especially for what concernsribetdi
market (Robertson, T. S., & Gatignon, H. 1998).

Traditionally, the research and development (R&D) done by fions t
develop new products/services were mainly done inside the ogr{idarch,
1991; Wyld & Maurin, 2009; Ahlstrom, 201Wyld, 2010;Lichtenthaler, U.
2011) This concept is named Closed innovation (e.g. Figure 1. Closed
innovation.) and “is a view that sagaccessful innovation requires control
(Chesbrough, H., 2004). Closed innovation can be seen in the meaning of
limited interactions of the organizations with the externalirenment
(Lichtenthaler, U. 2011).

22



e
TT—————— | Dovelopment

Boundary of the firm

O,_—/'O O O The Market

Figure 1. Closed innovation.
Source: Chesbrough, H., 2003.

The spreading out of Internet had increased the competition gimosg
and the barriers to entry that had been placed by the most poergdrprises
are meaningfully reduced. Therefore the time to market vartzdd become
one of the main strategic goals for all kinds of enterpriseshia reduction
determines competitive advantages both in terms of competitimh a
profitability (Arcese G., et al., 2013). To face such strong commpetarge
firms from different sectors, have built a double strategy.tl@& one hand
they started acquiring technologies from the outside environiiemice,
1986; von Hippel, 1988; Cassiman & Veugelers, 2006; Beamish & Lupton,
2009) and on the other one they started to externalize their ownotegh
knowledge (Grindley, P. C., & Teece, D. J. 19@%gssmann, O. 2006;
Lichtenthaler, U. 2011).

The strategy to externalize technological knowledge could be reterred
the idea that firms can exploit the largest possible number of innovatiéns tha
are not directly useful for their business models. Thesegmhave been
defined by Chesbrough as “False Negatives” (Chesbrough, H. 2004).
Therefore the organization of false negatives represents asttiegic way
to get profits from the technology transfer.

According to this scenario, there has been a shift in the inoavati
paradigm, concerning how the enterprises spread their knowledge
(Chesbrough, H. 2004). Following Chesbrough’ s theorization, the innovation
management is shifting from the paradigm of Closed innovation hr&o t
paradigm of Open innovation (e.g. Figure 2. Open innovation.) (Chesbrough,
H. 2003).
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Figure 2. Open innovation.
Source: Chesbrough, H., 2003.

The concept of “Open innovation” has been defined in several; ways
some of them have been synthetized in the table below (e.g. TaDjeend.
innovation definitions).

In broadening the theoretical developments on the Open innovation
analysis, the advantages deriving from inter-firms cooperatierecoming
more and more increasing.“... By using a firm’'s process pelispéc
(Gassmann, O., & Enkel, E., 2006), Gassmann and Enkel have idehtified t
base archetypes in the Open Innovation processes where each of them
represents a different strategy: théside-inprocess, th@nside-outand the
coupledprocess (Gassmann, O., & Enkel, E., 2006). From a recent study it
has come up that a growing number of companies is adopting gpuyetred
to maintain their knowledge at the outside. The choice of keeffiag
knowledge at the outside can be referred to the strategwiridedn the long
run, the know-how outside the borders of the organization (Lichtenthaler, U.,
& Lichtenthaler, E.,2009, Lichtenthaler, U.,2011) using the intersf
relationships as an extension of the basic knowledge (Grakt, R.Baden
Fuller, C. 2004, Lichtenthaler, U. 2011).

Actually, “Open innovation offers the prospect of lower costs for
innovation, faster times to market, and the chance to sharemibksthers”
(Chesbrough, H., 2013)Therefore, the activities geared towards the
acquisition and/or the exchange of technologies (from the outsideravith
the outside), allow the expansion of the basis of inside knowledgesising
shorter technological innovation cycles; this remarkably redeefirm’s
times to access to the market and the initial costs erels and development
(R&D). In this way it is possible to acquire directly the techn@sghat are
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Table 1. Open innovation definitions

Source

Definition

Chesbrough, H., 2003

“Open Innovation is a paradigm that assumesg
that firms can and should use external as wel
internal ideas, and internal and external pathg
market, as the firms look to advance their

technology”.

| as

to

Chesbrough, H. 2004

“Open innovation assumesittetial ideas ca
also be taken to market through exter
channels, outside a firm’'s current businesg

generate additional value”

nal

to

Huston ,L., Sakkab, N., 2004

“Leveraging one totheds (even
competitors’) innovation assets, products,

intellectual property and people”.

Chesbrough, H.,
Vanhaverbeke, W., & West, |
(Eds.). 2006

.of knowledge to accelerate in one’s own mark

“[...] the purposive use of inflows and outflow

and expand the use of internal knowledge in

external market, respectively”.

et,

Almirall, E., & Casadesus-
Masanell, R. 2010

“an open approach to innovation allows the fi
to discover combinations of product features
that would be hard to envision under

integration”.

m

Lichtenthaler, U. 2011

“Open innovation is defined as systematically]
performing knowledge exploration, retention,
and exploitation inside and outside and
organization’s boundaries throughout the

innovation process”.

Chesbrough, H., 2013

“Open innovation means that companies sho
make much greater use of external ideas and
technologies in their own business, while letti

their unused ideas be used by other compani

Source: own research.

d

—
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necessary for the development of the guidelines. As a omtfon of this,
Koschatzky sustains that the companies that do not cooperate and do not
exchange knowledge, in the long run will tend to reduce theis lbb&ginow-

how, diminishing in this way their ability to create relationgh other
companies, organizations and more in general with the extmaabnment

of the company (Koschatzky, K. 2001). Therefore it is possible to obgetve
cooperation with the exterior represents a fundamental pressuréne
companies in the perspectives of increasing their innovation itepaand
reduce their time to market (Enkel, E., 2009).

Narrative analysis of case studies

Usually the majority of the empirical evidences for what eons Open
innovation is based on cases of high tech industries (Gassmann,O., 2006)
Among the relations with the outside an interesting possibditgtuce the
time to market is represented by the acquisition procésthe startup
companies. As a confirmation of this, there are many high tech cossghat
constantly adopt the acquisition strategy as one of their wiaméwate. For
example Google can be broadened as a possible case of a company tha
operates in the high tech sector geared towards Open innopabiogsses.

This hypothesis is sustained following the acquisition policy iz been
carried out by Google that has involved more than 150 companidspstar
and other kinds of companies, so far. This strategy aimedlize @xternal
sources of innovation to implement internal knowledge has highlyilcoted

to the growth of Google.

Among the most significant examples of the application afttieory it
is possible to remark the acquisition of the startup Android mQ005
(Vogelstein, F. 2013). Since the beginning of the year 2005 Googledniatist
acquiring a series of companies in the mobile sector, this foraoBoogle
trend policies towards the mobile market (www.businessweek.ddmgjugh
this acquisition Google has succeeded in reducing remarkablynibeof
releasing this technology on the market. As an evidence ofhakdieen said
it could be remarked that Android Inc, has been acquired in 2005 aficst
version of Android software developer kit has been reteas2007 (Google,
2007) and only one year later the first smart phone has been coaiired
by HTC (Google, 2008).

This one and similar other cases, are an additional evidenhevof
Google exploits at the best the acquisition of technology and know-how from
the outside mixing them with the firm inside knowledge reaching ienalnbe
competitive advantages.

“In contrast to earlier models and “fully integrated innovdtdilse
AT&T (now Lucent) Bell Labs and IBM which conduct basic reskar
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through commercial products, open innovation celebrates success literie
Cisco, Intel and Microsoft, which succeed by leveraging thelvasearch of
others” (Chesbrough, 20034/est, J., & Gallagher, S. 2006Among some
historical examples of successful companies it is possibiedoProctor &
Gamble (Huston, L., Sakkab, N., 2006); IBM’s industry solution laboyat
(ISL) in Zurich (Gassmann, O., & Enkel, E. 2006); Linux (Henkel, J. 2006)
Eli Lilly (Schwartz, K. 6 Huff, B. 2010), and others.

To better understand the adoption process of the Open innovation
paradigm, we could analyze the viewpoint offered by the ProciGagable
(P&G) case study, as reported by Huston and Sakkab (2006). Aftetdirest
advent, in 2000, this company realized that they were investing money
but gained less and less payoff. At the same time, a growingperuai
important innovations were made by small and medium firms aed ey
individuals offering valid projects. Therefore it was nsegg to reinvent “the
company innovation business model’. P&G decided to move from an
innovative model based on internal R&D to a new one callezhfi€ct &
Development” (C&D). According to the C&D model half of the innovas
had been taken from internal business and the other half had been groduce
by external connections. Therefore C&D consists of finding good iithads
come up from a constant worldwide collaboration between both organizati
and individuals. These new ideas are put together and fetchedmpriove
and exploit internal capabilities. “[...] we created our connectdewtlop
innovation model. With a clear sense of consumer’s needs, we idenkify
promising ideas through out the world and apply our own R&D,
manufacturing, marketing and purchasing capabilities to theneabecbetter
and cheaper products, faster” (Huston ,L., Sakkab, N., 2006).

If we want this strategy to increase the company’s payoff, it is reegess
to know exactly what is needed or where to compete. Therefemnedtessary
to determine since the beginning the areas of business iatér@std on one’s
own business modeChesbrough, H. W., & Appleyard, M. M., 2007

In order to scout the best ideas P&G decided to operate on a double
strategic plan. On the one hand, P&G found three main environmentk: “[
top ten consumer needs; adjacencies, that is [...] new productaeptdhat
help to take advantage of existing brand equity”; [...] Technolggme
boards, is used to evaluate how technology acquisition moves in eae ar
might affect products in other categories” (Huston ,L., Sakkab, N., 2006). On
the other hand, P&G defined the “core networks” that are divided
“Proprietary networks” (Technology Entrepreneurs - Suppliang) “Open
networks” (NineSigma - InnoCentive — YouEncore — Yet2.com).

Once ideas have been selected is possible to move towardkeaible
and complex screening in order to evaluate the profitability casilfidity of
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each idea. “In the end, for every 100 ideas found on the outside, onlgase e
up in the market” (Huston ,L., Sakkab, N., 2006).

From the example so far considered as well as from the Google
(above mentioned) we can infer that new ideas can come up bothheom
external and the internal, but in order to get a profitable payaff a reduced
time to market it is necessary to have since the verybiegj a clear view of
the areas of business interests.

Although every reverse of paradigm creates intrinsicicdities in
adapting to the change, once the critical time space has beswmvthe
innovative process spreads out at a growing speed.

In a study, which has been carried out through a set of intexueav
sample of 12 companies, Chesbrough & Crowther have analyzed the Open
innovation practices adopted by firms working in mature sectasording
to their analysis, which has been carried out for 24 months, dlnésers have
discovered a certain number of determinant incentives todmte Open
innovation practices in the sectors with high production intensity, mot@
the results it has come up that the inbound activities are preddminan
(Chesbrough, H., & Crowther, A. K., 2006

In a further empirical analysis conducted by Enkel, Gassmadn a
Chesbrough (2008) it has come up that a sample of 107 (including smal
medium and large size) European companies that invest in i@p&aration
have to face risks and obstacles that prevent them riraking profit from
their initiatives. This study has proved that among the mostiomed risks
and obstacles it is possible to find: loss of knowledge (48 %k mxensive
costs of coordination (48%) loss of control and higher lefelomplexity
(41%). Moreover there are several internal barriers sschdifficulty in
finding the right partner (43%), unbalance between the Open Innovation
activities and everyday activities (36%) time and finanaaburces (Enkel,

E., et al. 2009).

The Garwood center for Corporate Innovation at University of @al,
Berkeley, in the USA and the Fraunhofer society in Germany, in 2043 ha
published a report about the adoption of the Open innovation modebin 12
large American and European companies, quoted at the stock exchiige,
their annual sales volume exceeding 250$ billion and with no lessl @0
employees (Chesbrough, H., & Brunswicker, S., 2013).

Among some of the meaningful results of the study carriedbgut
Chesbrough and Brunswicker, it is has come up that: the 78% of the
companies adopts Open innovation practices and that these osestameed
by the 71% of the top managers. No company would leave the support of the
Open Innovation; 82% of the sample reports that in comparison oatte
three years there has been an increase in the adoption of the Opeatiégmnov
processes, in the average, the sample of the so far considerpenaesn
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earmarks (reserve) 2$ billion in Open innovation activities amlita20
employees are nominated for this specific job. (Chesbrough, H., &
Brunswicker, S., 2013).

Conclusions

From the several studies analyzed in this work it is evident how lafter t
Internet advent the companies had been pushed to bring in chariges in
innovative strategies in order to maintain a high payoffcamdpetition rates.
For these reasons and with the support of the analysis done blgr@ingh
and Brunswicker (2013), it is possible to say that the adoptierofaDpen
innovation in large firms is constantly increasing. But this gnayaesn’t take
place without difficulties that are connected with theibesrin the changing
process. Therefore the evolution of technologies along witkeubkition of
the concept of innovation, characterize the co-partnershistrategic
elements. This co-partnership allows reaching a general economi
development based on competitiveness.

In order to build a broader and deeper research on the Open ipngvati
we think that would be worth: to monitor the Open innovation adopéitan r
both in large and small firms, through empirical analysisunderstand
benefits and limits of Open innovation through the literatureeves; in the
end, it would be interesting to study the incidence rate on pasfidson the
time to market originating from the strategies of acquisitibstartups done
by large firms.
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Introduction

Big sales volume of low-quality and adulterated alcoholic tzyes and
high health risk for consumers of such goods are the two mainrdacto
providing a strong necessity for development of an effectygtes for
identification and traceability of spirits on different stagé the product life
cycle: from producers to consumers. Scientists all ovewtnll use a wide
set of physicochemical analytical methods to solve the prabtEnorigin
determination, authenticity approval, revelation of adulterated amnuerfeit
spirits.

Analysis of volatile compounds with gas-liquid chromatography (also
with mass spectrometry) is used for determination the authgrdiiteria for
cognacs and brandies (Zayclekal, 2007), finding out distinction between
different spirits of vinicultural origin (Ledauphgt al, 2010), identifying the
spirit origin (concerning different types of raw agriculturaterials used in
spirit production) (Henrylet al, 2010), finding out correlation with the age
of the spirit and for solving other identification problems.

High performance liquid chromatography (HPLC) is used to détetm
the contents of specific sugars (Montetoal, 2005), phenolcarbonic acids
and furanic compounds (Mavlutova & Polozhishnikova, 2008) to identify the
age of cognacs and brandies. Capillary electrophoresis metlooes db
identify spirits on the basis of neutral sugars and some dtcamalysis
(Rovio et al, 2007), volatile nitrogenous compounds and ions analysis
(Shelehoveet al, 2012). One of the methods that holds much promise is
determination of spirits origin according to the contents oerbfit isotopes
of carbon and oxygen (Martit al, 1998).
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Spectrum analysis is widely used for identification and adtlter
revelation of spirits in many countries. A correlation betwd#soebance in
infrared range and classification of spirits into particulgrety has been
proved (Picquet al, 2006). It is also proved that identification of spirit origin
with luminescent methods is possible (Polaykov & Abramova, 2012).
UV/VIS-spectroscopy and method of principal components have beeroused t
develop mathematical models of wine classification (Maetial, 2006).

Many of the methods listed above require some complicated sample
preparation or are either not effective enough or too hard toous$eo
expensive to solve the problem of lot identification, so tteytde widely
used in production to make serial analysis. One of the most efficient rmethod
of adulteration and counterfeiting revelation and prevention istratjon of
specific parameters, determined by physicochemical methods fefedif
origin, in produced lots. This approach should guarantee thbiligfi@f the
identification results.

Material and methods

The objects of the research were 124 samples of spiritsliclltural
origin(cognacs, brandies, grappa) and 47 samples of vodkaafrpes were
originated from Russia, France, Armenia, Azerbaijan, Georg@dd¥a,
Uzbekistan, Ukraine. Determination of physicochemical pammetere
conducted without any sample preparation.

Conductivity was measured using conductometers “Anion 4150”
(Russia) and “ECTester 138(11)” (China). Meter errorfoth conductometers
was not more than 2 %. Measurement was conducted with automated
compensation of temperature change effect.

UV spectrums were registered using spectrophotometers “Shirdatzu
2450 (Japan) and “SF-2000” (Russia) on the wavelength segment [2D0;400
nm, the step was 1 nm. 0.1 mm cells were used for colored spirits and 10 mm
cells were used for colorless spirits. The comparisouatieal was distilled
water.

Results and discussion

The automated express technology of spirits lot identification gesvi
the registration of most typical and stable physicochemicenpeters
correlated with the composition of spirituous beverages andaleinging to
a particular producer and lot. Conductivity and UV absorbancedrapec
were chosen as such parameters.
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The main influence on the conductivity value in spirits is edusy the
ionic composition of water used in production to reach the needed strength of
spirit, that is why there are specific conductivity valugsefach producer. If
the water used for spirit production was not specially prepammtding to
the technical requirements (that is forbidden) the conductiguch spirits
will deviate from the usually measured average values (table 1).

The registration of ultraviolet absorbance spectrums in quaitz of
correct thickness and statistical treatment of the rederesults made it
possible to find out the informative spectrum areas (the arethe @pectral
curve on which it is reasonable to compare spectrums of diffegerits),
which are highly necessary for the efficient identification (t&2)le

The automated express technology of lot identification isdam
registration and following comparative analysis spectral cheriatics and
conductivity of identified and reference samples.

Table 1. Conductivity variation limits for genuine and adulterated

spirits
Type of spirit Ranges of conductivity variatigrg/cm
For genuine spirits For adulterated spirits
Cognacs, brandies [22-196] More than 196
grappa
Vodka [2-58] More than 58

Table 2. UV-spectrums wavelength areas characteristic

Spirit type 200-220 nm 220-230 nm  230-350 nm  350-400 hm
\wavelength
Spirits of Highest variation | Informative | Informative | Insignificant
vinicultural between parallel area area absorbance
origin sample values
measurements
Vodka Informative area | Informative | Insignificant | Insignificant
area absorbance| absorbance
values values

According to the proposed method (Belkinal, 2012), the selection of
compared spectral parameters is conducted within the infeeratas of the
UV-absorbance spectrum, besides that conductivity is measured and
compared in the same samples. So the authenticity of the sarppieed by
two methods: spectral and electrochemical. After conductingatmparison
analysis of identified and reference samples the sammpierisidered to be
authentic if it complies two criteria A and B, which have tb#owing
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reference values: 0.95, B <1.0 for colored spirits, B<0.1, A — not
controlled..

A u B values can be found using the following equations from the
spectrum parameters of the samples:

L(-D-o-p) | |Z - D)

A= =
\/271'21(3-1' - /T)z ' Z?=1(Di - 5)2

’ n-D

wherei...An — discrete wavelength values within the informative area, nm;

A — arithmetical mean of discrete wavelength values witiéninformative
area, nm;

Di...Dn —discrete values of UV absorbance of the subtractior¢the curve
which is a difference between spectral curves of identified efiedence
sample) on the informative area, AU.;

~ D — arithmetical mean of discrete values of UV absorbdnhe subtraction
curve on the informative area, AU

n— a number of discrete values of waveleagthin and absorbance Di...Dn
of the subtraction curve on the informative area.

At the same time the conductivity of identified and refeeesample
should fulfill this condition:

(1-0,0¥)+S <SS <(1+0,05E) -8,
where $- conductivity of reference samp|es/cm;

S« - conductivity of identified sampleS/cm;
E — conductivity meter measurement error, %.

The usage of two independent parameters makes it possiekectothe
identification reliability of 93,55 % for spirits of vinicultdrarigin and 95,75
% for vodkas.

Comparison tests conducted on different models of analyticgiragqut
showed a good reproducibility estimated as an error off8r%onductivity
measurement and 0,004 AU for UV-spectrum registration. The spadilit
conductivity values in samples of spirits during storageeabmmended
conditions for 12 month has been experimentally proven. The relative change
in conductivity was not more than 10 % and the sums of squasetliaés
between registered spectrums before and after storage wasormtthan
between parallel measurements.
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In order to minimize the data volume in the data analysis syisteas
proposed to approximate the experimental data of the UV absorbance
spectrums. On the basis of maximum reliability and minimumber of
model curves coefficients it was established that UV-spestroan be
approximated as a sum of 6 Gauss functions and a cubic polynomial function
(R? not less than 0,99999). Automated identification is carried oulgusi
specially developed software that is compatible with all neodehnalytical
equipment.

Conclusions

The technical result of the suggested method is a possibilitgn
unambiguous spirits identification, the reliable results of twhicake it
possible to find out whether the identified sample belongs totiydar lot
(particular producer) or not, besides that it makes possibléndo out
adulterated spirits . The advantages of the data analysssgse simplicity,
reproducibility, low cost, objectiveness, high accuracy -hak¢ advantages
stimulate the system to be adopted in analytical laboratories.

The original technology of mathematical data treatment magessible
to stare data in a compressed form which is necessary émtiedf use of
database memory and for ensuring the high working speed of the system
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Introduction

Nowadays, natural gas is a vital component of the world's emergy
and, in addition, is the world’s fastest growing fossil fuel. In,faatural gas
is the cleanest fossil fuel in terms of &€nissions, consequently it represents
the quickest way to reduce greenhouse gas emissions and liewitore
popular in the future as a consequence of environmental issues and concerns.
The European Union have stood out in a global context that has ragtsalw
been conscious of environmental issues, precisely becausepolicies for
the reduction of C® For the short term, as well known, the EU has
committed to cutting its emissions to 20% below 1990 levels, \ahedte
European Commission proposed that the EU set itself a targetiaefing
emissions to 40% below 1990 levels by 2030 and 60% by 2040. The ambitious
roadmap suggests that EU should cut its emissions to 80 - 95% by 2050
(European Commission, 2011). Next to an increasingly popular rectiurs
renewable energies, energy efficiency and savings, fudlsmg programs
could contribute a large part of the total mitigation potertial then, in this
case, probably natural gas will play an important role irchieg the
ambitious European environmental goals. It will acquire valulkeast within
the European context, as recently stated by Rainer Segdéeghcutive of
Wintershall (Germany's largest crude oil and natural gas prodilet is
natural gas i¢the climate-friendly energy source of the 21st cerit(vyebb,
2010). Natural gas production within the European Union, however, is rather
limited, and the main sites are restricted to the area efNbrth Sea,
historically rich in hydrocarbons. To be noted that the sixth World riajasa
producer, Norway (BP, 2013), though geographically in the area okEWest
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Europe, is not part of the European Union; its huge production iddrere
excluded from the total production count EU27 (EU28 aftery. 20d.3). The
current situation could change significantly over the next jears or
decades, if it will be decided to deploy the potential otameand challenged
technology, the fracking, which would make it possible to expioit-
conventional deposits. In Europe it is estimated the presence toflibé

cubic meters of shale gas (much higher than the tight ga#lidgh tcubic
meters and the coalbed methane, 2 trillion cubic metres), agaisillion
cubic metres of conventional gas present in the territorth@fEuropean
Union (IEA, 2012; European Commission, 2012). Although the estimates
must be verified and there is still considerable uncertamtye economically
recoverable resources foreseen, it is needless to streasytexploitation of
shale gas in Europe would change the productive framework bothrititgua
and geographically, at least partly offsetting the dectineonventional gas
production and avoiding an increase in the EU's dependence on gas imports.

The fact remains that, even the most optimistic scenario arariy the
International Energy Agency (IEA, 2012) European production of shale ga
could satisfy no more than 10% of the demand in the EU up to 2035 and that
the JRC's Unconventional Gas report (European Commission 2012) days tha
Europe will still have to import 60 per cent of its needs. Tleeef the
creation of an efficient interconnected market for natgaal based on a mix
of transport infrastructure, ranging from transnational pipelitted NG
vessels and regasification terminals, remains, in the opaifitimee authors,
the most effective response to the challenges of the Eurapteia®, from both
an environmental point of view as well as an economic point of view.

European Union: consumption, internal production and
importation of natural gas

The last annual report of the BP (BP, 2013) shows, for the European
Union, a natural gas production equal to 134.7 MTOE in the year 2012, in
sharp decline compared to the previous year (-5.5%), highlightiteglane
began, not surprisingly, in 2011, the year in which the global finkcrigs
has had the strongest impact on the real economy in Europe, resuléing
contraction in consumption exceeding 10%; the production of course followed
the negative trend, falling by more than 11%. Figure 1 illestrahe
consumption of EU27 of last years. In a fortnightly positive tremasrecent
losses leap out, the first following the financial crisis of 2@, the second,
as above shown, for the 2011-2012 biennium. The year 2012 has recorded a
consumption of approximately 400 MTOE, and this means that the domesti
production of the Union covered the 34% of its requirements. In addition, the
first quarter of 2013 highlighted a contraction of 0.7% of the &bmsmestic
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Product in the EU relative to the same period in 2012, but, atrietsae, a
slight increase of gas consumption (European Commission, 2013).
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Figure 1. Gross inland consumption of natural gas in EU-27, in
thousand terajoules (1995-2012).

Source: European Commission-Eurostat, 2013
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Figure 2. Primary production of natural gas in EU-27, in thousand
terajoules (2011-2012).

Source:European Commission- Eurostat, 2013
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As mentioned above, the main producing countries exploit thehrarts
deposits in the North Sea, and are therefore the United Kingddniha
Netherlands. The latter in particular, the first nation fopartance in the
Union, is the thirteenth producer on the world stage (BP 2018yrd-i2
clarifies the production volumes of the eight leading European actouérs,
by grouping the remaining production in a ninth column. It is edtitaly
among the major manufacturers, but also for relatively |spuantities, due
essentially to localized deposits in the Adriatic Seaerything brings us,
inevitably, to consider another crucial aspect of the Europeakety that is
the strategic, political and economic importance of natural gas imports.

Imports who have met in 2012 approximately 66% of the European
Union requirements, with an energy dependence which, moreover, in 15
Member States exceeds the 90% (European Commission - EL203@&)X An
effective framework of that situation, well diversifiadthin the European
Union, is provided by figure 3, which shows the balance of trade afahatu
gas amount to the 27 EU Countries. On the side of imports it carbasge
after the German locomotive, first in Europe in terms of econamy
population (and consequently very energy-intensive), in second place there is
Italy, a country that has long favoured, in its energy policy, the use of natural
gas. The main exporter, mainly to other EU countries, is thieeNands, by
virtue of their large production and the limited spatial aesnographic
significance, allowing modest domestic consumption. It isrésteng to
consider also the major trading partners and their streaangipeline and
LNG. The main exporter to the EU, to 118 MTOE, is Russia, whoseaSianc
and in the Caspian area deposits are connected to the areasopédh
consumption by several pipelines, while the second exporter igdypto
100 MTOE, which similarly uses largely the European pipeline né&tiem
sell its natural gas to most of the countries of the Uniorhnitd place, helped
by the proximity to the Mediterranean countries, is the wanid¥ producer,
Algeria, for over 47 MTOE. Despite the reduced distances, tine&nousand
kilometres, the fear of a certain inconstancy and politicahlnilgly in the
country, increased by the recent Arab spring, has so far preveateckation
of an extended network of offshore pipelines. Consequently, with the
exception of the shoifransmedgas pipeline which crosses the Tunisia to
Sicily, the transport is only by sea with the technique of LRQurth, fifth,
seventh and eighth place respectively are Qatar, Njgeiisidad & Tobago
and Egypt (approximately 38, 14, 3.3 and 2.9 MTOE), clearly too far apart to
use another form of transportation other than the LNG. Q#iauldsbe borne
in mind, is the world’s largest exporter of liquefied daixth place (5.8
MTOE via pipeline) is LybigGas in focus, 2013).
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Figure 3. Imports and exports of natural gas in EU-27, in thousand
terajoules (2011-2012).

Source:European Commission- Eurostat, 2013

Italy: consumption, internal production and importation
of natural gas

Natural gas is an energy source of crucial importancekayg &ctor of
the Italian economy. The most recent National Energy Balanagsiisto
dello Sviluppo Economico, 2093shows the data for the year 2012, year in
which the economic crisis has further exacerbated, resuling further
decline in GDP and consumption. Consequently, energy consumption also
decreased compared to an already weak 2011: -3.5%. Analyzingtéhe da
there is a total energy consumption of 177.8 MTOE, in which ragas
accounted for 61.4 MTOE, that is 34.5%, almost equal to the oil, dehpit
prevailing role in the transport of it. Renewable sourcage hguaranteed
37.9% of the national electricity production, and the thermoelettgc
remaining 62.1%. In the thermoelectric sector, natural gas providéd 20.
MTOE, accounting for 57.7%, a decline of almost 3% compared to 2011, tha
leaves intact the dominance of methane. It remains to anahyzk economic
sectors have consumed natural gas not directed to thermicelRetmoved
consumption and losses in the energy sector, almost 39.2 MTO&nrem
available: among these, 25.5 were used for civil uses, maindypmestic
heating; 12.3 have been used by industries; transport have usgdifaexd
the remainder was divided between agricultural use and nonyenseg
Domestic production in 2012 met only 11 .5% of gross domestic consmmptio
the main Italian deposits are located offshore in the Adrfagia and their
production has been reduced from decade to decade, to the point that they are
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considered in depletion. It is hypothesized the presence of additietahne
in other fields in the northern Adriatic, but its possible etation is not
allowed by local environmental legislation in force, thereforectlage no in-
depth and detailed studies that esteem the present quantitiegrognisssive
decline has not stopped: from the first data relating to 2013 it ex\@zb a
domestic output of 6.3 MTOE, which means that almost 90% of thardem
is covered by imports (Fiorini, Picchio & Sileo, 2014). With tapse of
gas demand after the crisis of 2008 also imports were down byantess
the same amount on all borders, except in 2013-14, when flows fromaRussi
have recovered and exceeded pre-crisis levels, while thébcwiotn of other
exporting countries has collapsed dramatically (see figuradgcbmpares the
data of February 2008, before the crisis, with those relatirglbruary 2014.)

2.5
Feb 2008 Feb 2014
2 B LNG
O Russia
1.5
O Libya
1 H Algeria
(pipeline)
05 B Northern
’ Europe
, H

Figure 4. Italian natural gas imports in MTOE (February 2008 and
2014). Northern Europe = Netherlands and Norway

Source: : personal elaboration by the authors t¢a Eiarini, Picchio and Sileo,
2014

Any decision regarding the supply of natural gas can not be seghara
by the demand trend, in sharp decline in recent years, not only because of the
economic crisis. In fact, the reasons that have contributedstdecline are,
on the one hand, the restructuring that took place in the industrial nteside
and services sectors, focused on saving policies and energy efficiency, on the
other hand, the increasing presence of competitors of methaneylpaltiin
electricity generation, where the significant contribution ehewables
energies has literally revolutionized the market. It follawat the main
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problem for Italy is not represented by the amount of gas negdssats
energy system, but it is the security of supply through diieason of
sources in order to change the current context of high dependence @wMosc
This basically means two things: pricing processes (lomy tentracts and
spot trading) and infrastructures, that are necessary notarritaly, but also
(and perhaps even more so) for the entire European Union.

Italy and the new strategic pipelines

The geographical position of Italy could be crucial to assuleading
role in a single European market for natural gas. Overlooking the
Mediterranean, Italy is close to the countries of North Afiicia of methane;
it's quite close to the Black Sea, the main gateway for the transpositiun of t
gas Caucasian; it's relatively close to Turkey, the magsgge of Iranian,
Azeri and Turkmen gas. This would allow Italy to become thim mateway
for most of the direct gas in Europe; not surprisingly, infdtse primary gas
runners identified by the European Commission, Italy is presehtée bf
them: North-South corridor in Western Europe, North-South Corridor in
Central and South-Eastern Europe and the Southern Corridor, to theaxclusi
only (and obviously) from the Baltic Interconnection Pldowever, there is
the need for large investments in infrastructure and heavyownris remain
on the actual future development of the market for natural gaishws
currently in decline, as mentioned above. In this regard jitésdsting to note
that in the context of the possible evolution of the national ergrgem,
analyzed by "National Agency for New Technologies, Energy and
Sustainable Economic Development" (ENEA) according to threerdift
scenarios with a time horizon of the year 2030 (ENEA, 2012), they ¢ead t
very different results. It passes from a first refereswenario or "Reference
Scenario”, where the demand for natural gas continues to groavau0%
increase in 2030 compared to 2010, helping to meet, with 75 MTOE, 40% of
the primary energy requirements, to a third scenario, “Roadroapa8o”
(which describes a development of the national energy systime iwith the
European policies for the reduction of £@missions by 80% in 2050
(European Commission, 2011) when consumption would be reduced by the
year 2030 to 50 MTOE, contributing to meet 31% of domestic energgtk
But there is another aspect to be noted, that is the nead-éduction in the
price of Italian gas, historically higher than the averfageopean price. On
the spot market, on average, in 2012 a MWh of gas cost €29 inalgalinst
a European average of €25: a differential of 13% (Cassa Diepdiestiti,
2013). All this leads us to the information provided by the Mipigor
Economic Development in the National Energy Strategy to 2013, where on
of the main goals isthe promotion of a competitive gas market, integrated
with Europe and with aligned prices , and with the opportunity to become the
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main hub in the southern belt of the continerfMinistero dello Sviluppo
Economico, 2019. The idea here expressed is therefore precisely that of
making Italy the reference market for natural gas fer whole Southern
Europe, and therefore the ability to resell the gas to much ditddenean
Europe: this would greatly increase the political and economight/of Italy
in the European chessboard. To reach the hub goal, in addition tarike t
European infrastructure investments, it's necessary to steentjte national
network and to increase the storage capacity. In addition,egssntial to
increase the capacity of Italian transposition of gas fsbroad. This can be
achieved basically in two ways: via pipeline, enhancing exigiijnglines and
realizing of new ones, or via LNG, building new terminals on thkah
coastline.

In the way of the pipelines, it is necessary to mentiondfratl theSouth
Stream(South Stream, 2014) to the absolute importance of the projectria
of investment, path length and capacity of transport: 63 billioncauleiters
per year, equivalent to almost 52 MTOE or 85% of the gas consummgitio
the whole of Italy throughout 2012. It will connect the Russianc&sian
and Caspian Sea fields to the North Eastern Italy. Téesgction will be 930
km offshore, across the entire Black Sea up to land in Varnaaiarg
territory; hence, proceeding on the mainland, it will cross &idg Serbia,
Hungary and Slovenia, until the arrival in Italy. The congioucof the
offshore section ofSouth Streanbegan December 7, 2012 from Anapa,
Russia, and is scheduled for completion and commissioning of theveotice
by the end of 2015. The financial effort will be extremely gigant, nearly
16 billion euros expected, but is expected to generate one billion Buros o
annual net revenues thanks to the remarkable extent.

Secondly, we findSALSI, Gasdotto Algeria Sardegna lItaljalgeria
Sardinia ltaly Pipeline) (Galsi, 2011). The project involvescdbrstruction
of an offshore pipeline from Annaba, the Algerian coast, toPBotte, in
Sardinia; the onshore route would continue on the Sardinian tertiten go
back and finish underwater in Tuscany. A total route of alrB0ét km,
including 600 km offshore, with a maximum depth reached in the southern
Mediterranean, 2885 m: the deepest pipeline ever built. The pipedinie
have a capacity close to 8 billion cubic meters per year, sapgaup to 20.
The compression of natural gas consumption is, however, callinguiaghion
the viability initially promised byGALSI| and in February 2013 there was a
further postponement of the final investment decision.

In third place we find th& AP, Trans Adriatic Pipelind TAP, 2014).
The project will connect the existing Turkish infrastructiamethe import of
natural gas from the Caspian, primarily from Azerbaijan aig ITThe pipeline
will pass through Greece and Albania to arrive, after a slgieince offshore
of 105 km, to Puglia. The entire route would be around 800 km, and would
bring Azeri gas to Europe through ltalian pipelines. The pragenobthing
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short of strategic and delays in the approval and finarmyrigabucco West
(the Turkey—Austria gas pipeline) make it even more intieges hubs-point
of view: with a limited investment, given the brevity of theck, Italy could
become the only gateway to Europe for the Azeri gas attfirsh Turkmen
gas and in a longer term, even Iran gas. Not to mention thabiti@ettion
of these new suppliers is expected to drive down the pricesntiyrcharged
by other traditional exporters. In addition, the creationTANAP, Trans
ANAtolic Pipelineand its junction witiT AP, near the border with Greece, will
ensure reliability and security of supply of Caspian naturaltgdtaly and
consequently to the whole Europe. The consortium for the constrottioa
TAP provides an initial capacity of 10 billion cubic meters per y&hich can
be increased up to 20. Feasibility studies started in 2005, tharfkading
from the European Union, which recogniZesP status "project of common
interest", which is crucial in the realization of the Southern i@arr The
completion of the work is expected around 2018, in conjunction with the first
flows throughTANAR

The direct competitor afFAP may bd Gl Poseidon(IGI Poseidon, 2013),
the planned gas pipeline between Greece and lItaly, that atsbensame
purposes of diversification and with the same region of finalirdein,
Puglia. ThePoseidonshould only connect existing infrastructure in Greece
and ltaly, with a long underwater pipeline about 200 km, from thelGre
lonian coast to Otranto, and with an expected capacity of 8 billidc c
meters per year, increasable over time up to 20. The construction iseelxpec
by the end of 2015, but one wonders if indeed the project will remeethe
light, given the very close and similBAP, now under constructioR.oseidon
has a planned investment much lower, about 500 million, but the lihk wi
TANAPand ownership of the onshore section in Greece and Albanidgive
a far higher security of supplgn interesting hypothesis would see the merger
of the two projects into one: the connectiorPokeidorat TAP on the Greek
territory, and a double pipe to Puglia, in addition to the bifurcatiarAéfto
Croatia.

Figure 6 summarizes effectively the strategic eastaunierof the new
pipelines.

Italy seems willing to undertake with strength the way of cangon of
new LNG terminals, which go to support Panigaglia and CavarZées.
completion of all structures should take place by 2018, and would
cumulatively increase import capacity theoretical 85 biltabic meters of
gas per year. 126% of total imports throughout 20IBe effective
implementation of all planned LNG terminals is strongly in dpbbth for
the reduction of consumption often cited, both in the geographicxsinpity
of some projects too, and because an increase in so remaakdlie to
absorb the new LNG would make regasifiers work only aitmaaf their
potential speed, with a significant economic impact. Thelfllity of LNG
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terminals is awesome and makes an important economic andjistgigon:
take advantage of price fluctuations on the spot markets. B$enee of
permanent bonds with a supplier allows to consult from timen to those
who practice the lowest price, almost with no geographicéislirgiven the
very low impact on the final price of the mileage to beenay ship. However,
this latter aspect makes the construction of LNG termiaal®uble-edged
sword: once almost zero the obstacle of distance between praddasarket
outlets, gas tankers would arrive directly in each importing cpuwithout
necessarily crossing Italy, which at this point would have thromeydts
geographical advantage and renounced the role of hub. The pigetine i
most economical way for short distances, and even up to 1500 km effshor
route involves a consideration less than the cost of transp@t C@ntrary

to the construction of LNG terminals, pipeline accenttledocus on Italian
advantageous geographic location, and therefore seems torbedtwational
way forward in a hub perspective. However, the rigidity of {tsrgn
contracts signed with suppliers is a major obstacle. Tdesmles of contracts
also usually provide for a clause “take—or—pay”: regardlésthen actual
withdrawal from the pipeline, the importing country must pay dgtermined
lump sum, equal to the price of a minimum amount of methane. The-“take
or—pay”, however, can be mitigated by the terms “make up” aady‘c
forward” allowing to retrieve the non-purchase of a period in subaeque
periods. The real problem with these long-term contracts isitiExing to
the price of petroleum products: the probable unforeseen flimiganh oil
prices are reflected in the prices of natural gas, addh bill of an importing
country is so dangerously related to the moods of global finandaouYi
changes in the indexing of supply contracts via pipeline, nat@aslsg
purchased, while remaining anchored to oil prices, would nofib&oen any
price decrease, due e.g. to the exploitation of shale gas, evmn fbrecasts
on future energy market and on the interactions of naturalrgh®ibcoal
remain somewhat risky (Asche, Oglend & Osmundsen, 2012). In the opinion
of the authors, a country with the ambition and geographical recgritsrto
become a gas hub for Southern Europe should leave only a supgignmelst

to LNG terminals, focusing on the strategic pipeline, but usirgnew
bargaining power (obtained under the strategic role acquiredyder ®o
change the "traditional” contract and suggest different types ofingle

Conclusions

The future of the European gas market remains undoubtedigrandd
not so easy to resolve. Net of uncertain situation in U&raumose evolution
could further modify the EU28 supply strategies, the theme ofjgsecurity
remains indissolubly linked to geopolitical and environmentagets (role of
gas, shale gas included (Weijermars et al, 2011) in stestégr climate
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change mitigation, environmental impact of regasification tplatc) and
economical ones, such as the impact of American shale gas oyy ene
commodity prices. The direct effect of prices on European gg®mnal
markets should remain rather moderate, in the case of theitakph of
European shale gas deposits due to relatively low volumes,gterh
production costs and to prices that are still largely defimétuki scope of long-
term contracts indexed on oil. Waiting for desirable restructyatigies of
the ltalian electricity network and, more generally, for a sivasuse of
renewable energies, the role of natural gas remains and will réonaihong
time still prevailing in Italian energy system. The needihternal energy
demand coverage, along with strategic geographical position, mffaht the
opportunity to become an energy hub in southern Europe and the
Mediterranean, assuming a crucial role in the supply of natasafay the
entire European Union, pending a European revolution of shale gatatytad
won't happen ever.

Figure 5. Southeast gas corridor: competing European and Russian
pipeline projects
Source:Center for Security Studies — ETH Zurich, 2008
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Introduction

In the convergence age, the educational world is lately ttgimyrrture
human resources for intelligence, skills and value creation through
convergence with the different lines of study. The concepbi¥ergence is
being used in many different fields as well as educationyfoergy of each
field. Now it is a time for development of class models thatiwgrove study
results to train human resources at the educational arena.sitieftihe class
models aims to improve problem-solving abilities on real life @nacquire
actively knowledge based on creative and personalifytt#lcharacteristics
of global talent is to have talented, creative and specillty they need the
power that can change organization and society, having respoyndibilit
society and humankind (Korea Science Creative Foundation, 2012ingxci
creativity research has limits that research focuseglynos the thought
ability of creativity factors, but now is a global trend isirigyto unite
cognitive, creativity and affective elements in equilibni (Gardner, 2006;
Urban, 1995; Csikzentmihalyi, 1996). Future education should be naotegt cen
of education, the crammed-packed education but the education, bringing out
personal qualities. Also there should be creative and persoinatite center
of the education that can search for students’ potential aseuitheir values
(The Ministry of Education, Science and Technology, 2009). Followiizg t
trend, we need applicable class models to the scene.

This study is a basic research of the convergence educatiorarmprog
development for creative and personality education in education program.
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In this study, before the program development, a basic reseadch ha
proceeded.

First, we studied a core competence of creativity and persooal
education.

Second, we drew main elements of a core competence on creatigity
personality in art field.

Third, we designed the program, applied a core competence of creativity
and personality in art class.

The concept of creative and personality education
The concept of creativity

The dictionary definition of creativity is the abilitie® think of
something new (Korea Standard Unabridged Dictionary 1999). Guilford
(1959) defines that creativity is a power to bring out new something
mysterious. Veron (1989) defines that creativity is human chiyathiat a
specialist produce something: new and unusual ideas, insight, invention
artistic products that accepted the value of scientific, sabéakcriptive or an
esthetic. Talyor (1988) defines that creativity is onpessonality traits; it is
a complicated mentality process to express creativity thinking and praglucti
thinking, it also is a passion, producing the attitude of tolerance, acleavem
and change and big belief. Torrance (1977) defines that creasvihe
process of Problem-Solving: first, the perception of difficettuies second,
making the idea for solving it third, conforming hypotheses antihges
hypotheses finally, delivering the effects.Weisberg (1988) defitiat
creativity is products valued positively in a view of resintart, science and
areas of performance. Csikszentmihalyi (1996) definesciteativity is to
arise from interaction of the system consisted of threeegitsnin an emphatic
meaning the interaction of people and their environment: thea@mposed of
culture including symbolical rules, people bring up new one at sycabarea
and experts who admit new one and confirm. Rogers (1962) defines tha
creativity is to appear the action predicting new resitlis produced process
in individual characteristics, affairs around the individuabgde, materials,
some circumstance of their life and so on. Boden (1993), Schmali®9&),
Maslow (1954) and Taylor (1959) divided creativity into extrawady
creativity and ordinary creativity, in the same vein, divided ititatpersonal
creativity and historical creativity by Boden, s smalltdetand capital
creativity Gardner by Gardner, peculiar and impossible ergatby
Schmalhoger (1998) self-realization and special talent cityaby Maslow.
Tayolr classify extraordinary and ordinary creativity bpmressive, creative,
intensive, innovative and occurrence.

52



The concept of personality

Freud caught personality in the way to satisfy individual ingtiacteeds
among realistic and moral brakes. Rodgers understood it as itesprof
realizing self-realization individual in the universe of uniquebjsctive
experience. Skinner is arguing that it is a learned coursetin through
process of some unique change. In a study on personality theory emeasyr
Pervin defined that it appears people’s unique reaction and dynlaanacter
in many situation.

Now OECD countries and many advanced countries insist that
personality education is more important than knowledge educatidmeaitti
is more important than personality and knowledge education.

CreativePersonality Education

Competitiveness committee of the U.S. suggested ‘Five Mindthéor
future’ on detailed creative personality mind: Disciplined mind, Syrthesi
mind, Creating mind, Respectful mind, and Ethical mind (Howard Ggrdne
2007). The partnership of the U.S. for 21st Century Skill suggést the
qualities that make for talent needed for the future idigeeand innovation
with core ability: Learning & Innovation ability, Life & areer ability,
Information, Media & Technology ability. Since 2006, the UK announced
government guidelines for creativity education and create@ti@eeand
Culture Education Advisory Board. Though CP (creative Partrmrshi
typical international creativity education project of i€, the class has been
progressed by artist, architect and professionals in a vaigdds. fFrance runs
Center for Teaching and Learning Support(Sellen), governmerntreativity
education program and through it, provides higher creativity education
resources to public education, also it is installed a netwoskigiwout France.

In 2008 new national curriculum, Japan emphasized experienced edtmation
build decision-making skills, problem-solving skill and persondiitylive
together. If a person’s creativity and personality isn’'t qoiegtd, it is hard to
grow up as a leader of a society (Moon, Yong lin, Cho, in, 2010: Gi®i,
jung, 2010: Cho, nan sim, 2004: An, Bum hee 2004: Park, Choon sung 2010:
Park, Young tea 2002). Two-zone of creativity and personality are connected
organically (Kim Young suk, 2012: Choi, me jung, 2010: Park choon sung,
2010). In art and science Barron (1972) suggests creative pésstmaligh
creativity cognitive and affective characteristic of tinggy, studying on
people’s characteristic, made creative achievements. &laments of
creativity are universally emphasized originality and usefsd but an
argument was also presented that ethicality problems shouldgieasized.
(Cropley, 2001; Martin & Stoner, 1996) creativity personality etioa
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emphasizes unique function role of creative education and pergonalit
education and it is an educational philosophy and education gtrateg
develop of creative human resource with good personality and magah@nt
through organic combination of two educations (Kim, hyung suk,2012). Cho,
nan sam (2004) presented creativity, self-directedness, tolem@ueeness,
flexible thinking, the understanding of other cultures and prolsieiwing
ability as the 21st century personality education’s soufgeBum hee (2004)
insisted that it is the progressive attitude includingl @ducation, aptitude
development, reasonable decision-making ability, creative gmebblving
ability and leadership. 21st century emphasizes group’s cegatiducts as a
results of communicate and social cooperation and need for pkigon
education to maintain harmonic relationship with society (Choi,jluhg,
2010: Cho, nan sim 2004: Park, choon sung, 2012).

A core capabilities of creativity and personality educatn in the
field of art

A study on creative education resources in the field of art

In the field of art, problem- solving abilities have todmphasized with
the strategy of creativity personality education on the developrog
education courses to improve creative, also thought ability havee
emphasized: idea creation, using new materials and diffusertgittkiough
convergent cognitive processes. Put a high value on environnvetbpi@ent
for creative, learning the following self-interest through vidtlial study as
well as cooperative learning (Zimmerman 2009). In the fieldrbfcreative
can be improved through discovering the problem and problem-solving
processes by recognizing problems and themes encountered in stddénts’
lives.

A study on personality education elements in the field of art

In art education, creative is an essential attribute fengody as well as
small groups of artists with artistic talents. The dabnitof personality
education will be limited in art class during individual stuaty well as
cooperative learning. We want to suggest a study and operatiogspron
education of creativity personality through an art education.
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Table 1. Creative education resources in the field of art

Extend of thought

Collect of thought

Problem-solving
ability

Curiosity/ Interest

Independence

Openness

Immersion

The ability to think new ideas and the diverse pectives
when observing things

The faculty to express something and create thgémath
no limits to thoughts and ideas

Capable of making creativity idea a visually ideeercising
or applying visual information

The capability of constructing and thinking totadlijferent
structures and forms, thinking out of box as thasteg
common thoughts and ideas

When coming with several concepts and expression
methods, a capable of making and expressing for &
broad view

The ability to understand emotionally, feel a wakd
accept art work

The tendency to evaluate and analysis the differevteen
appreciating another’s works.

The ability to find out a new problem and to presatution
point

When faced with some problem, the capability of tanto
the right decision and making the right decision

The tendencies or attitudes to ask questions apldrexthe
change and the phenomena in their surroundings aregv
subject

In individual work, the work is being carried ouithvother
work’s influences but it is the ability to make #&mesh
design with creative ideas

The faculty to accept other’s ideas and expressitimopen
mind and a different view

Feel confident and happy on finding more than one’s
capabilities when people finished the work with tig
concentration
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Table 2. Personality education elements in the field of art

Honest

Promise

Forgiveness

Responsibility

Consideration

Possession

Moral sensitivity

Moral judgment

Decision-making ability

Action and the power of
execution

To admit and report exactly without
manipulating a result of creative work
that | earned

Understand and perform the self role
regarding art activity

Understand the situation of me and other
people

Try to perform exactly my role

Understand what they are going through
and sympathize to others

Realize that there is a proprietary right in
invisible creative works ( the concept of
the work, ideas)

Think about the emotions and the
feelings of the people discriminated In
art activities

Understand that me and other’s position
are all important in art activities

Judge what is important among one’s
own interest and other people’s profit

Look for the impedimental elements, in
doing good deeds

The core capabilities in the field of art

In the field of art, the creative core capabilities

* In the field of art, the creative core capabilities mdted to creative

performance elements, creative communication elements andvereati

motivational elements.
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* As the creative cognitive elements, collect of thought artdnelx of
thought are a flexible thinking ability about the subject ofative
activities.

* As the creative performance elements, the problem-solvingyaisilé
performance ability to create the effective result on a given subjdw of
class.

* As a creative communication elements, personal and sociak iBkae
other cultures and other people’s thoughts and so on with independence
and openness

« Creative motivational elements are the ability to be able toecdrate in
their class with immersion, curiosity and interest in the arsclas

A core competence of the personality in the field of art

* A core competence of the personality in art is limited to peliépna
elements in the right of creative works, personality etemef ethical
thought, personality elements of performance ability and pergponali
elements of conversation.

e Personality elements in the right of creative works are Mhpnges
responsibility and possession about the result of creative warés
creative ideas in art class

« Personality elements of ethical thought are moral sensitivity moral
judgment and these elements can improve ethical thought on the subjects
and issues of art class.

« Personality elements of performance ability are decisiorirgadbility,
action and the power of execution to express the creative ideas

e Personality elements of conversation are promise, consideratibn a
forgiveness: these are the ability to resolve the contlicbugh
communication each other in group activities.

The convergence of science and art in the field of art. The
suggestion of the convergence class model

IDEO global company’s a founder Davide Kelly said that cragtig
much more extensive and common than what people feel that something is
artistic. We think that creativity is to create totalyw things, using
imagination. The creativity is developed everywhere thaettsea chance to
draw the new idea, the solution and the approach method. blsaadtsthat
everyone must have access to many resources which it can shimguof
creativity. This study wants to suggest the class modelsdnaiect between
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science and design to respond to the latest trends that tathgraanities and
cutting edge technology with economy and industry.

We will develop the convergence class models based on improving
creative problem-solving ability and building an upright charaaelive
together out of the art school curriculums that are hard tomecgence and
combination education between school system.

Honesty
Responsibility - Extend of thought
Possession - Collect of though

- Moral sensitivity
- Moral judgment

- Problem-
solving ability

The Core

Capabilities
of Art

- Decision-making
ability

- Action the power - Independence
of execution - Openness

- Promise - Immersion
- Consideration - Curiosity
- Forgiveness - Interest

Figure 1. The core capabilities of art

The development of the education models combined with science and ar

* Invention in culture into our daily lives, Motivation for desigmd
scientific invention, Connection design thinking with creative invention

* We can cultivate insightful people, as creating the acadeahie and the
industrial value, building up science, technology, knowledge, et
reason and sensitivity in art.

 The education for instilling design thinking and design mind was
implemented to improve problem-solving ability in our daily life.

This class as a activity of expression conflated what thagnéd in an
instructional unit of art and the technology home economics: thrabgh *
technological development and the future society’ and ‘technokogy
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invention’ in middle school '8 grader and could invent creative ideas,
applying the expression method of art and the invention of the technology
home economics harmoniously. It was composed of four steps andvitzedso

an intriguing activity that makes creative character with new material
conductivity thread, using principle of turning on a lamp and bglb based

on understanding about electrical network diagram that treepdd in the
technology home economics class.

The name of the Program “Making Smart Device”

- Invention in culture into our daily lives,
. Motivation for design and scientific invention,

The Gole of education ) ) o ) )
Connection design thinking with creative

invention

- Creativity : Problem-solving ability,limmersion,

) ) Curiosity, Interest
Creative - Personality . o )
- Personality : Responsibility, Possession,
education resources o ) B )
Decision-making ability, Action and the power of

execution

- To feel joy and interest about scientific and
creative elements appearing in our daily lives
through artistic expression.

- To improve the tendency or an attitude,

The gole of Creative - ] o i ]
exploring and raising a question a new subject

Personality
or change and phenomenon in our daily lives.
- In our daily lives, we can improve problem-
solving ability and integrated thought with the
invention through a scientific principle.
Evaluation - Creative - Personality education resources

Figure 2. Program
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‘Making Smart Device’, the evaluation of the class model and verifioati

We made descriptive problem into the text after the simulatiaching
of the subject class model from teachers for “MAKING SMAREVICE”
PROGRAM and listed it according to the frequency of majodaan the text
using Tag Cloud technique and then the words listed was visdadiad
marked handwriting sizes and thickness according to a font ane:theehcy
of each word. In Figure 5, we can see languages relate@tesnon scientific
and mechanical. We can gain educative results and positiveagual of the
program through high frequency of adjective like “Interesting” and
“aceepted”.

character Season |[Ill|(S n ew

Derive _completed

sewing
Work 'S c faclelg!uge!:ﬁitggg

rocess
= P drawmgdependlng

SF
electrical §: 8 B deas. ook
science "wurkaccepte
connent £l gﬁﬂ:ge;sknlsSchematlc
- e

Figure 3. Descriptive survey of teachers was expressed with tag cloud.
Source: http://www.wordle.net/

Conclusion and Proposal

In this study, we drew the core capabilities of creatiuitgt personality
for creative program development in art. It can be usé#udpreliminary data
to cultivate creativity and personality at the same t®i@ class that consist
of creative activities contents Based on art curriculum amather class
curriculum through this program. It can handle role as art edudatiadhe
capable person with creativity and personality that is needetthdofuture
society. Besides, it is contributed to realize art educatwdh unified
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intimately creativity and personality through the art cufdou in the
educational scene. And then it contributes to cultivate maatice talent
based with integrated thinking ability through the vision of dooaand
strategic planning.
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Introduction

The objective of Energy and environmental planning at municgval |
is to coordinate the actions aimed at reducing energy consungromoting
the production of energy from renewable sources and reducing caoxaredi
emissions into the atmosphere.

The instability of prices of the petroleum products and the sifteation
of the greenhouse effect caused by fossil fuels, are pushingtiietpwards
a new awareness and better knowledge of environment, in théiairet
what many define as a real " energy revolution ".

Renewable energy sources (RES), the main actors of thotutiewn,
represent a clear ethical, social and environmental opportuhitgir
unplanned use, on the contrary, may result in a risk, in terrdarnfge to
natural ecosystems and landscape.

Energy planning provides a functional set of actions aimethpoave
the sustainability of the overall system, starting fromctheracteristics of the
local context, both in terms of weak points and potential strong points.

The choice to focus on a sustainable energy policy, based agyener
saving and development of renewable energies, has many advantages
environmental benefits include the decrease fossil fuels usdgeh is
connected to the reduction of both greenhouse gases, responsitie for
greenhouse effect, and of air pollutants, which are p&atiguharmful to
human health; In addition, this desirable "green revolution" ceamrdae, on
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a local level, multiple, direct and tangible economic besefiuch as
decreased energy costs for local authorities, families anddssgis and new
business development opportunities related to green technoldgiesw
energy culture, therefore, may represent an important opportardiydress
the current economic crisis.

With a steadily increasing energy consumption level in Elésciand
territories, the European Commission launched in January 20@8ttagve
known as “The Covenant of Mayors” during second edition of the EU
Sustainable Energy Week. This initiative is aimed direatlthe Mayors of
the Member States. It encourages them to move to the feilithe fight
against climate change, by promoting energy and environmentahsisliy
at the local level.

The local authorities who choose independently and voluntardghere
to the Covenant of Mayors are committed to reduce by at B&#4t the
emissions of carbon dioxide (GOgenerated within their administrative
borders. This reduction will have to take place no later than 2020aenit
be calculated considering the emission levels of 1990 ifatatavailable or
a following the year starting from which the local authohni#ag certain energy
data).

In addition to the formal adhesion to the Covenant of Mayors, the
Municipality is committed to:-provide, within one year, their owWBAP-
Sustainable Energy Action Plan (Baseline Emission Invenrtégtion Plan),
which is a tool for the current environmental status andggresnsumption
analysis of the Municipality and a planning and coordination documetit of a
actions that the local authority will have to implement in order tceaehine
goal of reducing emissions; -submit, every two years, a reporthe
implementation and monitoring of the Action Plan (Monitoring Erpissi
Inventory, MEI ) ;-adapt city structures, in order to pursue #ctions
necessary to achieve the objective of emission reductiamege its activity
and involve citizens and businesses in the setup of local energy days;

-spread the message of the Covenant of Mayors, in particular by
encouraging other local authorities to join and contribute to thieatan of
events.

Climate change, energy consumption and cifié® energy issue is the
result of the sum of various problems, mainly connected to the fadotsi
fuels are rapidly depleting, while greenhouse gas emissioescoatinued to
increase and contributed to the intensification of the climatiatianis .

At the World Climate Conference held in Durban in December 2011, i
was recognized "that cities are the centres of economidcpbhind cultural
innovation and that they are the engines of their national economies a
manage important resources, investments and public infrastructures” &and tha
"local governments play a strategic role in tackling cler@hange because of
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their responsibility in the plans and regulations that mayaé@aptation and
mitigation”.

While analyzing the relationship between the cities and alimaange,
it is shown that neither the cities nor the urbanization for itsétf blame for
the emission of greenhouse gases. It is the way in which peapie inside
the city, the patterns of uneven growth they adopt, how they useyearaig
how buildings are heated and cooled that make cities major consafers
energy and responsible of pollution.

The emissions of cities may therefore vary greatly depenainghe
lifestyles, the spatial shape, the organization of public trahspa the
sources of energy supply.

There is a widespread awareness today that interventiored aimn
improve the energy efficiency of cities play a strategie iin policies to
mitigate and adapt to global climate change. This ierngisg in order to
achieve the objectives of the Kyoto Protocol and fulfil its Hergn
commitment to keep the global temperature growth under 2°Q=agreed
during the UN Conference on Climate Change of Cancun, in 2010).

That is why the urban environment provides great opportunitiedtcee
the contribution of countries to climate change. By rethinkirizan design,
architecture, transportation and planning, cities and urban landscape
contribute to the mitigation of climate change (e.g. throughasusile
transportation, clean energy, low power consumption) and carryithn w
adaptation actions.

The cities are among the main sources of emissions, a daage of
which is determined by the energy used for lighting, heating, coalig
transport services rather than the share used in irauattivities. It is
adequate to plan urban development in order to promote a lowelyenerg
consumption per capita, using means such as sustainable urban trandpor
energy-saving oriented accommodation. New technologies for energy
efficiency and renewable resources, such as solar or windr pamek
alternative fuels are important, because they offer indilsduand
organizations the opportunity to adopt more sustainable behaviourseA bet
integration of politics and governance is needed, providing for cwairdn at
the local, territorial and global level: a common and eféegbolicy is crucial.

The importance of establishing a knowledge framework of tha @e
determined by the multiplicity of factors that influence anédcifthe energy
consumption and emissions of carbon dioxide{\C€conomic structure and
intensity of economic activities (determined by the presencedansity of
industrial plants or services and business types), population, dgwhagr
density, features of the housing stock, use and developmentieraaisport,
public attitudes, climate, etc..
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The basic survey stands as the starting point of the constrymticess
of the SEAP. In relation to it the objectives and relatecbasthave been
defined and the monitoring system of the plan has been set.

The context: the Municipality of Sassari and its territorial yeities.
The guidelines of the Joint Research Centre (JRC) for émaation of SEAP
require the drafting of a general overview of the city asdeirritory, aimed
at providing a framework for the evaluation by the Covenahtayors staff.
The following paragraphs provide an overview and objective eltsmaf
knowledge of the characteristics of the territory of Sasthé general picture
of the area has been developed in close relationship with sontee of t
documents approved and adopted by the City of Sas3&e Municipal
Urban Plan (adopted on 26/07/201Z)he preliminary document for the
Municipal Environmental and Energy Plan (adopted on 9/11/20Thg
report on the resident population, CED Sassari (20The Social Balance
Sheet 2010, Municipality of Sassari (31/03/201Ike General Plan of Urban
Traffic (11/07/2008):The Strategic plan of the City of Sassari (28/06/2007).

The territory of the municipality of Sassari, the largegeims of size of
the whole island of Sardinia, is also among the largest mpahterms in Italy,
with an overall surface of 546.08 square kilometres. This 'eamtributes
to the heterogeneity of this territory, with different ché&ggstics regarding
the morphologic and natural aspects, the socio-economic, histarchal
cultural features but also the different types of urbamesatits that can be
found among the city and the nearby suburbs of Argentiera, Bancali,
Biancareddu, Campanedda, Caniga, Li Punti, Palmadula, San Giovanni,
Ottava, Sant’'Orsola and Tottubella. The resident population symio
130.658 inhabitants with a density of 239 inhabitants per square kilometr
(ISTAT 2010). Resident Population 130658 Area km2 546,08 Density
Inhab./km2 Altitude m over sea level 225. (table.1)

Generally speaking, the territory of Sassari is charaeg by a
Mediterranean climate, typical of most of Sardinia, whicldesned by a
period of surplus water as opposed to another, longer, stronger siedisdn,
characterized by high temperatures. An almost bi-seasonatelimfluenced
by the presence of two critical phases, one in winter due to low temperatures,
and a summer to the low amount of available precipitationsgktis, 1991).

The proximity of the sea scarcely affects the climatad, while the
influence of factors related to human activities is mageiicant, particularly
in the city centre and industrial areas, but also in thevatdtil areas that affect
large surfaces.

66



132.000 132.000
130.000 130.000

128.000 128.000
126.000 126.000
124.000 124.000
122.000 122.000
120.000 120.000
118.000— 118.000
2001 2002 2003 2004 2005 2006 2007 2008 2008 2010
Figure 1. Essential data and population trend of the Municipality
of Sassari —ISTAT data 31 December2010

Source: ISTAT.

The trend of average annual temperatures recorded from 1973 to 2011
allows us to make some significant considerations. The avéeagperature
is 16.2°C. The peak corresponds to the average value of 2003, 17.4°C, while
the lowest reading corresponds to 14.2°C in 1976. Over the years the trend of
the average minimum temperature is continuously decreasirg,tivbiie was
an increase in the average maximum. The average annual aunpdrad a
significant increase, although not linear, between 1992 and 2003, and then
settled in recent years to values more stable. Howevemthmkaverage has
increased by about 2°C since 1970.

The economic profile of the area has a central importance mgyene
policy: the manufacturing businesses are in fact at the sameenergy-
intensive subjects and potential partners for a policy of copsom
containment and enhancement of Renewable Energy Sources.

According to data from the Northern Sardinia Economic Obseryator
2010 in the territory of Sassari there were 10.967 operating coespauni of
13.840 registered businesses. Compared to 2009 the number increhgdd by
%. The sectors who recorded the highest number of compaeiagrasulture,
forestry and fishing (971), construction (1,705), hotels and restayr&its
and retailers (3,841). The tertiary sector counts 2,099 active odespa
Sassari , like many other Italian cities, has experimentedtrérel of
population growth in the suburbs and in the satellite municipglitieting as
an attraction centre.

The distribution of the population reflects itself on the entirban
system and on the local mobility. The building activities boomethguhe
last years calling for ever new areas for urban developmengemetating
uneven edification. The new urban areas that have resulted havelreigidt
the resident population in the municipality of Sassari : 72. i0thei so-called
"compact city", 18.31% in the "diffused urbanisation" and the neimzi
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8.99% in the outskirts, where scattered settlements prevai. ¢onsider the
great increase in size of the vehicle stock in recemsyn&assari (from 2005
to 2009 there was an increase of 4,201 units, as shown in the taivig, lzel
continuous increase of the car space demand is evident while, othéne
side, the space available for other uses, in particutmetfor the pedestrian
mobility, decreases.

As a result, Sassari's public transport suffers not only riditional
competition of the car, but also those resulting from the disparezdidential
settlements bordering the compact city its outskirts. Anotlitizatrelement
of the system is due to the fact that bus services soffer progressive
difficulty do move in the traffic due to congestion, especialbng the main
axes of city, and the lack of room reserved for public trangpaod lanes).
This involves, on the one hand , the increase of operating costs d@hd on
other hand a great difficulty in ensuring adequate levelewice, both in
terms of travel times, regularity and punctuality.

The city of Sassari and its vast area have a comprehenag@etwork,
characterized by a strong radial structure, with a singleeeohnected to
two important roads of regional/national importance: the northetroptre
SS131 “Carlo Felice” and the SS 291 to Alghero.

These two highways, which link up right at the north of the @tytre,
reaffirm the function of Sassari as a joint between theh{South and the
East/West directions. It is also within the area in wihehtwo routes actually
meet (the industrial district of Predda Niedda) that gelanumber of
businesses (manufacturing, wholesalers, retailers), some of teem
dynamic, have developed. From these two main roads the other teads s
towards different directions. The Predda Niedda district |dpweent
contributes to confirm further the role of this main artery.

The city of Sassari also hosts the most important raibeayections at
regional level and local/urban level. The rail networlkhwithe urban system
of Sassari performs two main functions: the national/regional coonsdbr
passengers and cargo with the Italian Peninsula and the othecities of
Sardinia like Cagliari, Oristano, Porto Torres(port) Maconand the
passenger connection between Sassari and Olbia Golfo Araddhe local
connections between Sassari, Porto Torres(town), Alghero, Sorso,a0dil
Nulvi. There is only one train station for both regional analldines; In
addition, intermodality is fostered by the proximity of the budaiab the
railway station. Consequently, an adequate organization of |mdalic
transport in urban scale could allow greater intermodaliticky combined
with policies to increase the use of public transport, could esthecreducing
emissions resulting from car traffic. The station is tnexhe old town, which
is closed to vehicular traffic, and to some traffic atbestsuch as the
University and in the law and socioeconomic disciplines deparsneome
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institutions of higher secondary education, several local govertnoifigces,
the hospital and other public services.

The current system of mobility of Sassari highlights theries for
action in the transport sector because of the significant inmpertaf it in
relation to energy saving and reduction of environmental impadtswbuld
be obtained through reorientation actions towards sustainability.

Apart being the capital of the province, Sassari is thengklargest city
of the island, both in size and importance; the distribution of'higher
functions" (political, economic, financial, administrative, noadli cultural)
between the two towns of Sassari and Cagliari has polarizetslémal's
territory in two areas of influence and gravitation. Thisvigy Sassari has a
large area of resident users who are attracted by the concentrfaservices
of medium-high importance.

In the past years the Municipality of Sassari has enabled policiesdo rai
the citizens’ awareness on their own energy profile and on the neetlite re
fuel consumption and emissions that relate to their aesyiat the same time
the Municipality has activated multi-level governance paths foatéas that
are not under its complete and direct competence. In addition to local
institutions, in the most central part of the city, we fine branch offices of
the Central Administration of the State (e.g. the court,dhection facilities,
the Court of Appeal, the Land Registry, the Revenue and Taepftice
police headquarters, the decentralized offices of the regidnaihistration
(eg, the office of the local authorities , the Health Seroifiees) and the
province (especially buildings hosting high schools). These apertemt
energy-consuming entities, which are not controlled by the municipal
administration.

The Plan and the Actions of the SEAP of Sassari

The Sustainable Energy Action Plan is the key document which define
the energy policies that the municipality of Sassari intemdartry out in order
to pursue the objectives of the Covenant of Mayors. This documefrpria
being considered as an instrument in its own right, interacts adli other
planning instruments adopted in recent years by the municipislitgi€ipal
Urban Plan, the Strategic plan, the Strategic plan of tlghbeuring towns,
the urban mobility plan, the Energy and Environment Plan).

Through the support of the methodology GOPP (Goal OrientedcProje
Planning) the Plan was built on a tree-like hierarchjoatbanized structure
of its goals, which allowed the identification of actions (bdtrect and
indirect) of the Plan, the objective of which is the reducin 2020 of CQ
emissions by 22.7%, compared to the values recorded in 2010. The
achievement of the stated objectives cannot take place, howétreut the

69



involvement of all actors of the territory directly respolesidf the greenhouse
gas emissions, i.e. citizens, businesses and organizatitmsffices in the
territory Sassari (University, Health Service, Militdfgrces, the large retalil
chains).

The feasibility and measurability of actions involving other ingtins
is based on a process of involvement and participation, whichn e @909
with the Local Agenda 21, which now allows them to collaboratedarao
achieve the objectives of energetic sustainability alioited level. Regarding
the general public, which is partly responsible of the objectdléevement,
the effort is articulated in two steps: a process of great@reness on the
sustainability issues, which has its origin in the genengraness of the
global risks of climate change and a significant, widespreadoagding
awareness-raising campaign by the city administration throughotia
Agenda 21 and regular communication campaigns carried out by the
environment offices of the municipality.

Methodology of the consumption data collection

The year 2010 was adopted as the index year for the Basatiissién
Inventory (BEI). The data contained in the BEI are the base achwhe
concrete actions to reduce the £gnissions into the atmosphere are based.

The IBE data collected were processed through the use of thee§iGO
software, which was officially recognized by the EU as digient tool to
develop IBEs under the Covenant of Mayors. ECOregion uses the LCA (Life
Cycle Assessment) emission factors that take into acdoeimthiole life cycle
of the energy carrier. This approach calculates not only thesems derived
from the final combustion, but also of all those emissions thajearerated
within the supply chain of fuels, such as emissions from the éxiptmi,
transport, and refining processes. It also includes emissidractha outside
the territory in which the fuel is used. Under this approach, thesems of
greenhouse gases from the use of biomass/ bio-fuels, as well aseésiaes r
to the use of certified green electricity are gredtantzero. In this case, other
greenhouse gases, different fromJ C€an play an important role. The local
authorities who decide to use the LCA approach can therefore &xpres
emissions as CQequivalents. However, if the methodology or tool is used
only calculate C@emissions, the emissions can be referred to as(Q@®O
metric tons).

Results and discussion: overall energy balance

The data of energy consumption of Sassari are charactbyizegrowing
trend since 1990. During the last years the trend was comastafitorn 2009
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there was a decline in consumption. The figure for 2010 was 1,883,938.95
MWh, decreased since the previous year. In recent yearshagreeen an
increase in consumption in the business sector, however, the ttesesgior
remains the most influential of the total consumption.
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Figure 2. Overall energy consumption per sector in the Municipality
of Sassari— years 1990 — 2010, autors’ elaboration with
ECOregion software

Source: own research.

Regarding the total emissions due to final energy consumption
(excluding the fuel consumption of major industries and largegdants for
energy production according to the criteria of the guidelines ECORdgi®n)
total figure of the territory in 2010 wé&64,581.37 tons of C® The trend is
coherent with the decreasing consumption, however, the declineeftre
years is proportionately more consistent than that of consumptiancainid
be attributed to increased awareness and commitment towardsduction
of emissions through the use of new technologies.

Per capita energy balancét the per capita level, based on the number
of the municipal area residents, the final energy consumption és tban the
national average. In 2010, in fact, the per capita figure of $assatent for
electrical, thermal and transport end-use amounted to 14.42 Mihbaced
to a national average of 26.3 MWh per capita.

Per capita emission balancas a result, the related G&missions per capita
determined by energy uses, equal to 5.09 tons (elaborated on anfingy
consumption of 137.5 MTOE in 2010 - source: ENEA) appear to be below the
national average of 8.2 tonnes (ISPRA, national emissions for 2(8@L 8
million/TCO,).
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Figure 3. Overall CO, emission by sector in Sassari — Years 1990 - 2010
with LCA factor autors’ elaboration with ECOregion
software

Source: own research.
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ECOregion software

Source: own research.

Geothermal

The emissions of the Municipality of Sassari. Vdithiew to reducing
CO, emissions in the territory of Sassari, energy consumption daigde
emissions of the municipal administration play a particulanyartant role.
The example that the body wants to set for the community haseah @ffits
credibility in the interactions with others. At the sarimaet energy costs
represent a significant item in the municipal budget and reddbemm in
times of restricted funds widens the spaces of action aidhenistration in
other fields. The estimation and evaluation of energy consumption municipal
entity is made very difficult by the fragmentary naturetred information
needed and sometimes total lack of objective data with whichalke a
precise analysis.

The main buildings belonging to the Municipality of Sassari are 185:
sports facilities; 5 kindergartens; 71 schools (nursery, prinrsagondary); 42
municipal offices; 6 judicial offices; 23 various purpose buildidgsemetery.

Data collectionFor the preparation of the City’s first greenhouse gas
emissions budget the staff had to collect all available dat@nefrgy
consumption attributable to the real estate properties ddimécipalities and
to the street lighting system; the municipal vehicles faesamption data had
to be considered as well. The most interesting data arentertiae ones
regarding the total electricity consumption of the municipatitadsified in
building consumption and street lighting consumption) and, whenaaiail
the data of the overall heating connected emission, differahtigtenergy
carrier.

Through the conversion factors used in ECORegion it is poseibiace
the emission of greenhouse gases starting from the energy consumption data.
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The total emissions of the Municipality of Sassari for year 2010 is
42943.35 tons of C£) divided as follows: vehicles account for 1% of the
emissions, street lighting 27%, public buildings 13%, public infuatires
31% and, finally, other forms of emission 28%.

Conclusions

The general strategy of the Sustainable Energy Action Platiheof
Municipality of Sassari fits into the broader strategianfework of the
European Union, of Italy and of Sardinia, whose guidelines and objeetige
endorsed by a specific programmatic commitment: the adhesion tee@v
of Mayors and the approval of SEAP by the City Council.

The goal is to lower the carbon intensity of Sassari’s economy through a
process aimed at modernising the energy production and consumption,
promote the availability of energy sources at local level disgdeminate,
through technological innovation, a rational use of resources. In tvder
achieve this, the City of Sassari wants to lead this amuisifproject through a
twofold commitment:

— setting an example to its citizens by promoting initiativeseal to reduce
their "carbon footprint." In a moment of economic hardship, the Ciy ha
chosen to plan actions that are characterized by a high cosit/batief
Such actions will allow the local administration to obtain sigaiit
results with cost that are compatible with the existingricial means and
the other instruments that can be activated. Many of the anttons
contained in the Action Plan go towards this direction.

— stimulating efficiency and the development of renewable erestigns
by private citizens. With this purpose a large effort wilpoginto raising
awareness towards the stakeholders operating in the areaingyails
available channels. Particular attention will be given totithieing and
education of new generations, in order to help them become aitiaens
of tomorrow.
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Introduction

Current rapid technological development and the ensuing increase in the
amount of consumer goods entails the use of more and more enerdy. Wor
consumption of various types of energy significantly contebto the growth
of environmental pollution, which forces the developed countries to
implement legal and economic regulations aimed at improvingfflogency
of energy production and use. The countries of Western Europe fheing
growing demand for all kinds of consumer goods, the production ohwhic
significantly increases the amount of energy used, graduallgnbég
introduce tools helping to achieve sustainable development in atgp®cts
of human life. Sustainable development can be defined as an atempt t
improve the quality of life while maintaining social equalliigdiversity and
wealth of natural resources (Brundtland, 1987). A very impoifeature of
sustainable development is its multidimensional and interdisaiyii
character. One dimension is the environmental aspect, in the srsadse of
the word. In the last decade it has contributed significantlygedaduction of
the harmful consequences of energy production, and determined thiehese
trends into novel energy technologies based on renewable esmiges.
Society is the second dimension essential for sustainabléogment. The
countries following the plan for sustainable development putapEophasis
on social justice, poverty reduction, and the formation of public eavess
towards greater responsibility in the consumption of non-renevesidayy
resources. Economics is the third very important factor tmtagnable
development, being an inherent binding element between society and
economy.

Sustainable development should not be perceived as a mere tool used
directly for the purposes of environmental protection, becausearige
extends far beyond issues related to ecology and nature cdiwmserva
However, sustainability is an important part of the concepgdas high
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awareness of the society in matters related to the patentd improvement
of the environment. The concept of sustainability is an impogi@ment in
the legislation of many European countries. Polish Constitutiah April
1997 pays special attention to environmental issues. ArticletideoPolish
Constitution classifies the principle of sustainable developras the most
important principle according to which the Polish stataud proceed. Article
74 of the Constitution requires the authorities to pursue polanssiring
ecological security of the current and future generations, anapfms the
activities of citizens for the sake of improving the environment.

Ambient air protection has become a primary goal for developed
countries, which began to implement on a large scale close monibdting
air in densely populated urban areas.

For the last ten years the European Union has put strong emphaisés
aspect of air quality and strategies for reducing air pollwtin PM2.5 and
PM10 particles. Already in 2006 the European Parliament adopégabd by
Holger Krahmer MEP on the improvement of air quality in Europe.réport
specifically refers to the pollution caused by suspended desbol
compounds) with particle size of 2.5 microns, which poses twegt threat
to human health. Regarding these especially harmful partibleg&€uropean
Parliament adopted the acceptable level of concentratiovV@t3Pbelow
25ug/m3 starting from 2010, with a further reduction as of 2015. The
European Parliament pointed out in 2006 that high concentration of suspended
particulate matter in urban areas resulted in the loss ofiBi@nyears of life
of European citizens each year. In other words, by 2006 55% of European
ecosystems felt the negative impact of polluted aicdtsequences included
acidification of forests, eutrophication and loss of biodiverSitg sources of
these problems are mainly nitrogen oxides, sulfur dioxide, ammonia, and
ozone (Bell and Treshow, 2004). The reduction in concentration of dust and
harmful chemicals in the air also requires efficient tootdlie assessment of
air quality based on stations monitoring air pollution. An extensate/ork
of monitoring stations/bases would indeed indicate areas of sxces
concentrations of dust suspended in the air thus allowing for rapid
implementation of procedures aimed at improving air qualithénterritory.
Biomonitoring of the environment based on biomarkers and bioindicators
seems to be most consistent with the objectives of susiaidaielopment.
Living organisms used for qualitative and quantitative assess of the
degree of pollution in the environment are important for tygrovement of
air quality in large areas where conventional environmental ororgt
becomes non-cost-effective. In the biomonitoring of air greatestshape
connected with plant bioindicators (Klos, 2009), however in bio-ingiat
assessment of pollution animal organisms and micro-organienadsa used
increasingly often.
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Characterisation of air pollutants

Malopolska Province (Malopolskie Voivodeship) can be clearliddiv
regarding the quality of air found in this part of Poland. This eoeaprises
the Tatra Mountains, at the foot of which plenty of tourists spéaed t
holidays attracted by purity and quality of air. On the other hangrtwence
includes the city of Krakow, which in turn does not enjoy good aiisaeden
considered one of the most polluted towns in Poland. The reasdrafas t
the high concentration of particulate matter emitted frodustrial sources,
transport and heating, further enhanced by adverse climaticloaad
conditions facilitating the spread of contamination. Therefordadrmptovince
of Malopolska eleven measuring stations are located, whosis taskonitor
air quality every day in terms of the content of suspendeities and harmful
chemical compounds.

All these factors have a detrimental impact not only on pdmielso
on the environment. They contribute to changes both in the abiotic amd bio
parts of ecosystems (Gorbea and Calatayud, 2012). The reshispbiysical
and chemical analysis of environmental samples do not fully deeftects
of toxic substances introduced into living organisms (TraczewXkhbl) as
well as do not provide sufficient information about the synecgier
antagonistic interrelationships between chemical compounds.nBtytiaal
as well as economic reasons it is also not possible to de&eathcomponents
of the water or soil. More information can be obtained by amgj\tke effect
of pollution on living organisms.

It is important and desirable that the vegetation in udsaas be as lush
as possible because it works very significantly for thprovement of air
quality in such places, especially when it grows along the bueigists. Trees
remove particulate matter, including heavy metals, thus pngifthe air.
Therefore, the state of health of trees and shrubs in diibegdsbe as good as
possible.

Consequently, it is important to monitor the content of partieutatter
in the air. Substances contained in such matter are extréaehful to the
environment, in particular to people breathing the air.

Particulate matter PM10 is a mixture of organic and inorgautistances
containing toxic substances such as polycyclic aromatic hydrocadrooag
others carcinogenic benzo(a)pyrene, heavy metals, and dioxinsrand.fll
is important that the allowed daily average concentration of PMdilpa
may not be exceeded more than 35 times a year.

PM10 suspended particulate matter: the allowed daily avesa®@
png/m3; the allowed annual average — 40 pg/m3.

PM2.5 particulate matter is a mixture of organic and indma
substances. It is emitted into the atmosphere as a primaryapbliesulting
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from anthropogenic and natural processes, as well as secondamargpl
resulting from changes of its precursors such as sulfur déipxitrogen
dioxide, ammonia, volatile organic compounds and stable organic
compounds. This dust is also a transboundary pollutant, which can be
transported a distance up to 2500 km. It can remain in the amaioy days

or even weeks, and sedimentation and precipitation doesmovedt from

the atmosphere.

PM2.5 suspended particulate matter: the allowed annual averafe
pg/ma3.

Directive 2008/50/EC of the European Parliament and of the @ainc
21 May 2008 on ambient air quality and cleaner air for Europe detsm
concentrations of particulate matter PM2.5 as target vanédimit values,
and introduces a separate index for urban areas (average expdgatr).
According to the Directive, the target annual average concentrdtii25
at the level of 25 mg/m3 is valid from 1 January 2010. The \aila#owable
annual average concentration of particulate matter is defineddastages.

In Stage 1 it is assumed that the level of 25 mg/m3 should be nitt but
margin of tolerance is to be gradually decreasing. Theatude margin will
vary in subsequent years to eventually achieve the valuggr@G. Since 2014,
the margins will be proportionally reduced by 5/7 mg/m3. A liraitie of 25
mg/m3 will be valid until the end of 2019, when Stage 1 will bmiteaited.

In Stage 2, which will begin on 1 January 2020, it is initiabgumed that the
limit value of annual average concentrations of PM2.5 should be 20 mg/m3.

Chlorophyll fluorescence imaging in pollution assessné

Chlorophyll fluorescence imaging demonstrates that the effigiefc
photosynthesis in the leaves is varied, especially when this alee subjected
to various types of stressful factors. It has many advasitaheh make this
technique a valuable tool in the study of plants. Chlorophyll floersse
imaging is a potential method to detect stresses before thiblevsymptoms
appear. This is especially important when the goal is towethe different
genotypes of plants in terms of their tolerance to environmentagestebhe
detection of such adverse factors at the earliest possitgle reduces the time
needed to make the selection. In addition, chlorophyll fluoresaeramgng
is a fast, non-destructive process in the assessment of diy.c0alorophylls
are unstable compounds. Their characteristic green colouserpee only in
living, undamaged tissues. The rate and nature of changesiogaluring
storage and processing of vegetable raw materials depends anpleedtire
and acidity of the environment (Oleksyn, 1989). Changes of chlorogglls
affected by various factors such as temperature, pH, oxygen, genpeeof
metals, enzymes (chlorophyllase, lipoxygenase), particulate rmatt¢he

80



living tissues chlorophylls occur in bonded forms, e.g. to proteins,
phospholipids, which results in the stability of the green coloartkBwiak,
2011). On the other hand, the destruction of the living plant tesdef the
chlorophyll structure by e.g. heating, dehydration, contact with salvent
enzymes, leads to the transformations of chlorophyll and colour chaiges.
exposure to light and oxygen accelerates the decomposition of chlorophyill.

Aim of the study

The aim of this study was an attempt to use green plants sircdke
American arborvitae (Thuja occidentalis) as a biomarker.résearch was
focused on attempting to apply thuja in the biomonitoring of tive@nment.

In this experiment we examined the total chlorophyll content in ased|
of thuja (American arborvitae - Thuja occidentalis) in Knakand in several
towns of the Malopolska Province (Malopolskie Voivodeship), in close
vicinity of the streets with heavy traffic as well as outside the uzbdrarea.
The studies were supposed to show significant difference inathtent of
chlorophyll in plants, depending on the conditions in which they githe.
decrease of photosynthetic efficiency in plants growing in urbaasais
associated with a reduction in the amount of photosynthetic pignme the
leaves. There are numerous works on the diminished content of chlorophyll a
and b in plants. The experiment was also supposed to proveethutness of
the fluorescence method for quantitative and qualitative asalg$i
chlorophyll in the green parts of plants. The obtained resutizredl us to
conclude that the needles of the trees growing in the viadisireets have
lower content of total chlorophyll in comparison with those growiniggarly
natural environment, which corresponds to the net intensity of phobesyst
Moreover, a decrease of chlorophyll content was observed ireseafittowns
where a mix of coal was used as heating fuel.

In this study chlorophyll fluorescence was determined by examini
samples from the places marked on the map of Krakow shown in FAgure
and the locations listed in Table 1. In the locations mentioned, saofples
plants (Arborvitae, Thuja occidentalis) were collected.

Sampling locations in the city of Krakow are presented on the map i
Figure 2.

Other places outside the city are listed in Table 1.
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Figure 1 American arborvitae (Thuja oécidentalis)'
source: the present study

Krakoéw

Figure 2. Map of Krakow and its vicinity with indicated sampling
locations

source: present study based on
http://krakow.gazeta.pl/krakow/51,44425,11044268lt2.12.2012
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Table 1. Sampling locations

Krakéw Matopolska Province
1. Dg¢bniki a- Jordanow - street
2. Swoszowice b- Rabka — town centre
3. Borek Fagcki c- Rabka - fields
4. Aleje Trzech Wieszczéw d- Mastomace
5. Rybitwy e- Wilkanowice
6. Przewoz f- Michatowice
7. ‘tuczanowice
8. Przylasek Rusiecki

source: present study

The experimental procedure involved extraction of chlorophyll from the
samples in acetone solution. For this purpose, the green parts e
were ground in a mortar. Acetone was added in portions (3iti§ a good
solvent for non-polar compounds, such as photosynthetic pigments, macludi
chlorophyll. Prior to analysis, samples were kept in a darkrooratfleast 3
hours, in order to open up light traps in chlorophyll. After a thorouigidigig
of plants, the obtained extract was filtered into beakerssaimples prepared
in this way were diluted 2 times with acetone. After didntithe pH of the
samples was measured, yielding results in the range pH 5.5 -apH then
samples were successively inserted into the spectrophotometetha
chlorophyll fluorescence emission spectra were measuredrarige of 500-
750 nm with excitation at 380 - 400 nm. Measurements were pedomtiee
same range for all samples. Chlorophyll fluorescence measueierthe
samples collected from the areas denoted by numbers 2, 6, 8 in Fghow
high intensity of chlorophyll fluorescence in the range of 650 - 72Qwinich
demonstrates that chlorophyll degradation resulting from enviro@ment
pollution for these samples is small. As a biomarker, chlorogtgdingly
reacts to air pollution with industrial dusts and dusts arisiogn fthe
combustion of solid fuels such as coal. Areas 2, 6, 8 areetbeabund the
administrative boundaries of Krakow and thus they are chamazteby a
lower density of dust in comparison with the city centre. Sasfsfbm the
areas denoted by numbers 1, 3, 5 in Figure 2 showed lower intensity of
chlorophyll fluorescence. The results revealed lower activity of chlorophyll
fluorescence emission due to greater air pollution in thesatibns. The
weakest activity of chlorophyll dye was observed forgamples taken from
the areas denoted by numbers 4 and 7 in Figure 2, characteribechighest
pollution. A clear decrease in the chlorophyll fluorescenceipcfior these
samples indicates a significant pollution with smog. Smogencity centre
and in the vicinity of the Sendzimir steelworks clearly ctwties to the
degradation of chlorophyll. The fluorescence intensity demg by an
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average of 150 units compared to fluorescence of the sampistamb from

areas with the least pollution. Fluorescence measuremeniteoihis city of

Krakow were conducted in seven locations which are summarizEabie 1.

The studies consisted likewise in collecting plants tha¢Weund at particular
locations and, after the preparation of the extract, measurepemismed

using a fluorometer.

Samples originating from the area indicated by the lettemt&@able 1
revealed the lowest intensity of fluorescence from chloropfiyié results
showed lower activity of chlorophyll fluorescence emission due tatgrair
pollution in the area. A summary of selected maximum values ofagtigh
fluorescence intensity readings for all studied areasosvis on the graph
(Figure 3). A clear decrease in the fluorescence activighlmirophyll of the
sample "a" indicates significant pollution with compounds origigatrom
fuel combustion since the sample was taken near a busy Smeag. in the
city centre (location "b") originating from the combustion oélfused for
home heating contributes significantly to the degradation of chloliaphie
studied samples, as shown in Figure 3. The fluorescence intdesigased
in the examined samples by up to 2000 units compared to fluorescemce f
samples collected in rural areas: c, d, e, f with the least pollution.

4500 -
— -Jordandw droga krajowa
4000 - :
Mastomigca

3500 1 | e==Michatowice

3000 4 |*** Oswiecim pola e \

Rabka hale > /
Rabka ul. Orkana ," ' \
2000 4 / :

Wilkanowice <7 /\’,._ *
1500 - b . -
—Krakéw 2,6 s d\—'l}x \

- -F‘ ':'é . ’// \\\ \'\'-,._‘.‘

Krakéw 8,1,5,7 g / b A
iy N Sy,
v Fd \ WP -,
500 | == Krakow 4 / N L
L p / M
[P ~—r TN ——-
04 : — : ' )
600 620 640 660 680 700 720 740
Figure 3. Examples of chlorophyll fluorescence spectra in thewstied
areas

source: present study

84



Summing up, it can be stated that the pilot studies highligat t
differences in the fluorescence response of samples, whichesidtifther
measurements of this type, as well as an extension diihets further areas
of the Malopolska Province and possibly also to the neighbouring provinces.

The next goal of the research will be the selection of esergplants
most sensitive to pollution. Such plants retain chlorophyll in wintaich is
impossible in the case of deciduous plants. The choice of gaofyplants is
dictated by the fact that the amount of chlorophyll remains appateiynat
the same level throughout the year, which makes them good bioindicators.

4000 - 3587
3500 - 3113 3252
3000 2803

2530
2500 - 2216

1817 1758

Figure 4. Summary of the maximum values of chlorophyll fluorescerc
for the studied areas

souce: present study

Conclusions

In summary, the present studies highlight the differenceshén t
fluorescence response of samples, which justifies furtherargs and
expansion of the scope of such determinations to further areas of Poland. The
results indicate that evergreens can be good bioindicators petioel when
dust pollution is greatest, i.e. between November and March.

At this stage, the present authors conducted a comparative aftudy
chlorophyll fluorescence intensities for rural and urban aresawel as for
samples collected from locations in close vicinity of town s$téBte results
have confirmed that the particular plant selected by the authoitsis study
is a good bioindicator.
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Introduction

In the context of increasing global awareness of allegedagubenic
climate change, the carbon footprint concept is now wideld bsth as a
marketing tool as well as to mobilize public sentiment.

There are several concepts for determination the impact of pifcaistor
on environment:

» CFP; Carbon Footprint of Product,

* CO2e; CQequivalent,

« EPD; Environmental Product Declaration,

* GHG; Green House Gas,

* GWP; Global Warming Potential,

* IPCC;Intergovernmental Panel on Climate Change,
» LCA,; Life Cycle Assessment,

« LCI; Life Cycle Inventory,

* LCIA, Life Cycle Impact Assessment,

* PCR; Product Category Rule,

» PEF; Product Environmental Footprint,

* PEFCR; Product Environmental Footprint Category Rule.

Lately, the most “fashionable” is CFP: Carbon Footprint of Produe
footwear industry is not exempted from efforts to evaluateaitdribution in
carbon dioxide (Cg@ production. The carbon footprint establishes a
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guantitative measurement of the environmental impact producedrtaynce
activities in terms of GHG emissions. The quantificatiorefironmental
repercussions is very useful for the footwear sector, inithaltows the
establishment of an objective value corresponding to the impactqady

the manufacture of a pair of shoes. The greenhouse gasefikelysio be
released during the shoes’ assembly are CO2, CH4, NO2, whosesaeas
related to energy consumption and fossil combustion. With regard dthidre

three greenhouse gases mentioned in the Kyoto Protocol (HFCs, &hd
SF6), their release into the atmosphere is not foreseen inve@ot
manufacturing since they are banned at an European level through the
Regulation 2006/842/EC [9], which prohibits the placing on the market
footwear containing such gases. As aforementioned, there are other gases not
considered in the Kyoto Protocol that are deemed to cause greenhouse effect,
such as tropospheric 30The footwear industry may contribute to the
formation of troposphere {by the use of organic solvent-based products
(mainly adhesives). This products lead to the release ditiéolOrganic
Compounds (VOCs), which are subject to form the troposphefeh@refore,

in order to build a comprehensive tool able to provide a carbon fobiatue

that best represents the footwear sector’'s reality, not wiily Kyoto
Protocol's greenhouse gasses be addressed but also thasgudsd in the
international Protocol that might be release in the manufacture of faotwe

Former studies developed by INESCOP show how the replacement of
some footwear components can improve the environmental perforraince
footwear. For example, the ECO-INNOVATION project ECOTPU
“Thermoplastic polyurethane (TPU) from renewable sources eapph
footwear” is based on the production of footwear components (stiffleness
and toe-puffs) from non-petroleum based resources. The use of these
components in footwear may avert up to 10 kg of CO2 emissionajpefp
shoe.

However, other environmental improvements non-reflected on the
carbon footprint are expected to be achieved in the prajebtas chemicals’
reduction, mainly chromium. At this point, it is important tohhight that
most of the leather used in the footwear industry is tannedudtin substance
(chromium 111), which poses a risk both for the environment and hinealth
when it oxidises to chromium VI. Previous studies carried ouNBSICOP
have led to the development of more environmentally friendly clworfiee
materials. In this regard, it is worth mentioning the LIFE4gubOXATAN
“Environmentally friendly Oxazolidine-Tanned Leather” as wedl the
ECOINNOVATION project TILEATHER “Eco-friendly Leather anned
with titanium”. The substitution of chromium-based leather fatHer tanned
either with titanium or oxazolidine would avoid the release ofgl6f
chromium per shoe pair.
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Regarding the Life Cycle Assessment of the footwear prochet t
following stages has been identified:

RAW FOOTWEAR

PRODUCTION FOOTWEAR
MATERIALS OF INPUT COMPONENTS ASSEMBLY Mf\?‘%ﬁgﬁ% L o o END OF LIFE
EXTRACTION / | wiaTeriaLs /| MANUFACTURE, AND FINISHING T SoToMER RUASE

And additionally:
(9) Transports between stages
(10) Production of energy necessary for each stage.

It was decided that, for leather production, the CO2Shoe project
considers raw hides and skins as a waste of the milk andndaatries. This
implies that agriculture and animal farming, as processdheolipstream
module, shall be excluded from the system boundaries of LCA statlies
leather and the system boundaries are to be considered siartthg
slaughterhouse The cases when animals are breaded or huntéeirfor t
leathers only are rare and insignificant (reptiles, fisnenerally, the
following diagram for Footwear Life Cycle Assessment has been adopted.

Generation Water
of energy supply
Inputs
System boundary ﬂ ﬂ
S —— |
FOOTWEAR FOOTWEAR
_| COMPONENTS | | ASSEMBLY & |
MANUFACTURE FINISHING I
RAW < PRgnucTION -Top part -Assembly | | DISTRIBUTION
MATERIALS [ FINPUT (| | -Lower part ~Finishing TO BUSINESS | — —
ACQUISITION MATERIALS _Other e B oheR USE PHASE END OF LIFE

-Leather
-Plastic
-Rubber

PACKAGING
MANUFACTURE

-Textile
-Metal

|
|
|
|
-Wood I
|
|
|
|
|

-Wool
—Cork -Primary
~Cardboard ~Secondary
-Paper -Tertiary
-Chemicals
-Other

ﬂ Outputs

Emissions (air, waste water, solid waste) Co-products

Figure 1. Chart flow of footwear life cycle taken into account
Source: own work

Despite the companies’ interest in knowing about and reducing their
environmental impact, most of them do not have the necessawyrces
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available to address these issues. In the EU, the footwaastin is mainly
comprised by small and medium sized companies that employ 10-20 workers
on average. Generally, these are family-owned companiesc¢kadacialists

in environmental issues on their staff. Therefore, the lack of humarrcesou

in European footwear companies make them face a situationahigce in
relation to the environmental impact of their activities. Tacklof knowledge

of environmental issues also extends to footwear companies based i
countries involved in the CO2SHOE project (Spain, Italy, Portugdl a
Poland). The footwear production in these four countries accourta.fé3%

of the total production in the EU. The countries that mostly contriiouiieis

figure are Italy and Spain, which produce ca. 40% and 20% respectively. The
table attached (Footwear production) shows the figures mreldtvthe
production and the number of companies in the countries involved in the
CO2SHOE project. The carbon footprint not only provides a quatitificaf

the environmental impact, but also allows the identification of thepects

that represent the highest impact in the production procespaif of shoes.

This way, footwear companies will be able to make the napess
modifications in order to manage to reduce the environmentakcingbahe
footwear they produce. Therefore, it is a means of raisingitheeaess about
ecodesign among footwear companies, taking environmental issues into
account from the product design stage. Given the need to foakeear
companies know about the environmental repercussions of theitiastithe
CO2SHOE project involves countries with a significant footweaduction
within the European Union. Nevertheless, this initiativél e later on
extended to the rest of the European area in order to makgtestonumber
possible of European footwear companies aware of the environmental
situation of the sector.

The aim of the carbon footprint calculation tool is not to compage t
values between footwear companies, but to prove that theylavdatag it
and consequently, are aware of the environmental impact produdbdiby
activities. This way, the reduction in this value will be poted through the
implementation of the mitigating measures that best suinédeels of the
footwear industry.

The CO2SHOE project will help meet the objectives of thesEU

Environmental Policy. What is more, it will contribute to the impletagon

of EU commitments under UNFCCC Kyoto Protocol, EU GHG emission
reduction commitments in 2020 under the Climate and Energy Paekage
well as those national schemes addressed to reduce GHGoasis3n the
other hand, recently, the EU commitment to implement the Kyaitmeéol

has been criticised by some Member States and representdtizasopean
entrepreneurs who claim that such a policy would threatemthpetitiveness

of European industry versus countries which do not introduce anyalsgis|
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related to CQissues. This concern has been voiced in particular against the
European directive 2003/87/EC, which will create a @Ibwance market
covering carbon-intensive industry and energy supply from 2005 onfeHhis
is particularly strong among footwear manufacturers, who are eapos
strong extra-EU competition. According to Quiron at al [7#howomputed
the loss in sales for three sets of import and export prastiaties, estimated
at the sector level, and compared it to the impact of a 1086imdJE
currencies against all other currencies, he concluded thkbwaaces are
grandfathered, and assuming a high allowance price (20 euros @£G02),
the competitiveness impact of the directive is, at worst, 20&tecimpact of
the 10% rise in exchange rates. Furthermore, if allowancesietiened and
the income recycled through a cut in social security conioibsit sales of
non-carbon intensive sectors increase. For two out of ourghte®f import
and export price elasticities, the overall impact is posiiiee, the loss in
carbon-intensive sectors is more than compensated by the increatber
sectors. The question is, what is actual impact of footwekusiry on CQ
generation and which sector we may allocate it to — carbon-imtemisnon-
carbon intensive? The first step to develop it is determinafi&mowledge
on Carbon Footprint among footwear manufacturers and generally their
knowledge on environmental related issues and wiliness to developfart
Carbon Footprint calculation.

Material and methods

Within the project it was decided to evaluate the followimgoepts: Life
Cycle Assessment (LCA) and Carbon Footprint of Product (CFP).

In purpose to select the most suitable and applicable methodolage
footwear sector the various available techniques has beeneathalys

Regarding the LCA assessment the following documents has been used:

ISO 14040 and ISO 14044. However both have several limitations. The
first describes the principles, does not describe the LCinigae in detail.
The latter specifies the requirements. In addition, there are recommendations
and options. Additionally there was used the Life Cycle thpeasessment
(ILCD) Handbook [10] which is based on the ISO LCA standards (14040 &
14044) and provides much more details (over 400 pages vs 60). Taeitefor
is a LCA general guidance for LCA at European level.

The CO2Shoe project used it as query tool when we had doubts to apply
ISO 14044 requirements.

Regarding the Carbon Footprint methodologies ISO/TS 14P613)
has been chosen. Actually it is not an Standard but a TechnicafiGgmn
(TS). It describes the principles, requirements and guiklifor the
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guantification and communication of the CFPs It is based on Intenahti
Standards on LCA (ISO 14040 & 14044) for quantification and on
environmental labels and declarations (ISO 14020 &14025) for
communication.

For calculations, the Simapro 8.0.2 software has been chosen.

Input data to develop a reliable tool for carbon footprint assessmasnt
obtained via questionnaire. The questionnaire was translatetanguages
of four participating countries. The questionnaire was ciredlaamong
entrepreneurs of four countries: Spain, Italy, Portugal and Palanéccount
roughly for 73% of total footwear production in EU (Table 1).

Table 1. Footwear production

Spain | Italy | Portugal] Poland Total in| Total
CO2Shoe| in EU
countries
Number  of| 2300 | 6 700, 1 150 5900, 16050 26 100
footwear
companies
Production 118 244 72 377 4717 6 424
(millions  of
pairs)
% production| 18 38 11 6 73 100
total EU
Source: estimations provided by IPS Krakéw (PolaldiESCOP (Spain),
CGS (ltaly), CTCP (Portugal).

The questionnaire included the questions related to suckisdasa
purchase raw materials (distance to the supplier prenpsee, quality, using
of recycled raw materials, recyclable raw materials, radeseof harmful
substances for human health and the environment etc.). Finallyvibeze
obtained questionnaires from 146 companies.

The Materials and methods section should provide sufficientl detai
allow the work to be reproduced. Methods already published should be
indicated by a reference: only relevant modifications should be described.
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FOOTWEAR CAREON FOOTPRINT
S[Elgge (LIFE12 ENV/ES/000315)
Coordinator Partners
Sl o @ | prto
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2 » centrotecnolégica
< =22 do calgado de portugal

“Questionnaire about the carbon footprint aimed at footwear factories”

Background information:

The European project "Footwear carbon footprint (CO2Shoe)", is partially funded by the European Union through
the LIFE+ programme. The project aims to develop a carbon footprint calculation tool for the footwear sector,
which allows the measurement of greenhouse gas emissions produced by each pair of shoes. The results to be
obtained will allow the identification of the production process stages that have the greatest environmental impact
so as to be able to minimise it.

The project is coordinated by the Footwear Technological Institute (INESCOP) and relies on the participation of
the European Confederation of the Footwear Industry (CEC) from Belgium, the Federation of Spanish Footwear
Industries (FICE) from Spain, and the research centres Instytut Przemystu Skérzanego, Oddziat w Krakowie (IFS),
from Poland, C.G.S. di Coluccia Michelle & C. s.a.s. (CGS), from Iltaly and Centro Tecnologico do Calcado de
Portugal (CTCP) from Portugal.

This questionnaire has been conceived as a tool to assess the companies’ current level of knowledge of the
carbon footprint of their products and the overall situation in this regard.

The answers to this questionnaire will be strictly confidentially processed for statistical purposes

THANKS FOR YOUR COLLABORATION

Figure 2. Questionnaire about the carbon footprint aimed at footwar
factories

Source: own work

Results and discussion (all own research)

Table 2. Percentage of companies according to their level of kntedge
of the environmental legislation affecting them

Very important 2.7 %
Fairly important 28.8 %
Important 514
Slightly important 13.0
Not at all important 4.1
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Table 3. Percentage of companies according to various environmaht
related issues

Yes | No
Percentage of companies which have a person in charge of
dealing with environmental issues. 39.60.3
Percentage of companies which know about Environmental
Management Systems 19.280.8
Percentage of companies according to whether they have
ever considered implementing an Environmental
Management System 15/884.2
Percentage of companies according to whether they know
any of the available computing tools intended for |the
identification and/or quantification of environmental
impacts. 6.2| 93.8
Percentage of companies according to whether they know
any database where information can be obtained in order to
guantify environmental impacts. 4,895.2
Percentage of companies according to whether they have
ever calculated the carbon footprint of any of their products.4 | 98.6
Percentage of companies according to whether they have
calculated their carbon footprint 0,799.3
Percentage of companies according to whether they know
any database where information can be obtained in orgder
to quantify environmental impacts. 4.85.2

Table 4. Percentage of companies according to their level of kntedge
of the environmental legislation affecting them.

Much 2.7
Plenty 17.1
A little bit 514
Very little 25.3
Not at all 3.4

Table 5. Percentage of companies according to their level of knkedge
of ‘Eco-design’.

Don't know 17.1
Much 2.7
Plenty 7.5
A little bit 24.0
Very little 24.0
Not at all 24.7
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Table 6. Percentage of companies according to the environmental
criteria they take into consideration when a new product

is designed.
Absence of hazardous substances 63.0
Durability 61.0
Easy repair, cleanliness in use 39(0
Use of environmentally-friendly materials 19.9
It is not possible to establish our own environmental criteria | 19.2
because the design is imposed by a third party
Recyclability of materials 13.0
Other environmental criteria 2.1

Table 7. Percentage of companies according to whether they cales
the environmental viability when they plan to make a change

in their production processes

Yes 21.2
No 78.1
Don't know 0.7

Table 8. Percentage of companies according to how they control treav

materials supplied by their suppliers

Analyses of hazardous substances in raw materials 21
Certificates of conformity of raw materials 4.8
visual inspection of materials 84.9
not at all 7.5

Table 9. Percentage of companies according to the aspects theyetahto

consideration when they purchase raw materials

Price 84.9
Quality 82.2
Absence of harmful substances for human health and the 33.6
environment

Distance to the suppliers premises 19,2
Recyclable raw materials 12.3
Recycled raw materials 2.7
Don’'t know 0.7
Raw materials obtained from renewables 0.7
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Table 10. Percentage of companies according to the environmental
impacts they think that are caused by footwear production

processes

waste 90.4
emissions 46.6
energy 36.3
Discharges 21.2
Noise 15.8
Don’t know 2.7
Others 2.7

Table 11. Percentage of companies according to the existing standards
they know for lifecycle analysis

None 92.5
ISO 14044 4.8
ISO 14040 4.8
Don’t know 1.4

Table 12. Percentage of companies according to the existing standards
they know carbon footprint calculation

none 93.2
GHG Protocol 55
ISO 14067 2.1
PAS 2050 1.4
Don’t know 1.4

The above mentioned results show that despite of importance the
footwear manufacturers assign to environmental issues (82.9% considers it at
least important), the most of producers are not interested istingats which
are to minimise their influence on environment. Moreover, the i@didas of
their concern about their influence on environment in the ligthtesf conduct
is not confirmed. For example, despite of above mentioned respect f
environmental issues, for majority of producers the most important
environmental aspects taken into account when designing aroewcpare
“absence of hazardous substances”, “durability”, “easy regaankness in
use” (respectively 63.0, 61.0 and 39.0%). Whereas only 19.9% of producers
take into consideration to “use of environmentally-friendly mals’. One
should mention, that declared wiliness to produces durable, deprived of
hazardous substances may be attributed rather to producers &ffastoid
consumer complaints and additional costs associated witloiedver, even
regarding these aspects, the producers do not control sthetlgontent of
hazardous substances as only 2.1% analyse hazardous substancel; and o
4.8% demand certificates of conformity of raw materials. Ttle ¢ wiliness
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to invest additional funds to reduce the effect on environmeteasly visible

in data provided in Table 7.). Percentage of companies accoodingether
they consider the environmental viability when they plan toev@a&hange in
their production processes), where the producers honestly confirmedlgha
21.2% of them takes into account the environmental viability, whgure
corresponds to the number of companies which take into considetfagion
“use of environmentally-friendly materials”. The practi¢adowledge on
methods for calculation/assessment of Life Cycle asaga@arbon footprint,
despite of awareness of environmental impacts (Table 10ad¢siqally non-
existent (Tables 11 and 12).

Conclusions

Footwear products, despite being considered as traditional and simple
goods are inconvenient object for assessment of their effestvdoronment.
It is due to the fact that in footwear manufacturing proce$sse fire used
various materials of different origin. It relates both todaegraphic issues as
well as a sort of material (natural leathers, artificialHeet, textiles). But the
main problem is that majority of footwear manufactureraaideel a need to
calculate their effect on environment. The main reasons tmde a fear of
revealing its company secrets and of increase of production tbstsnost
effective method to encourage the manufactures to improve their pr
ecological attitude is to use intermediate factors. For exampesonsumer
legislation which impose the obligation on producers to provide curabl
products gives an effect in efforts of producers to purchagenaterials of
high quality.
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Introduction

The pressure on water resources due to population growth, €levate
living standards and over-pumping of groundwater, primarily id and
semi-arid regions, has enhanced the search for alternativesdhidiwaine
and Redwood, 2010). Reuse of household wastewater consists of two major
streams, the one emerging from the toilet and the second oneindligies
influent disposal via different systesm such as the shamashing machines
and the others. The water portion from the toilet is consideredmibst
contaminant one while the other portion contains significant lower
contaminants. The shower, shower sink and the washing machines are
considered as the greywater (Al-Joyous, 2003; Jeffess@i., 1999). The
greywater is much easier to treat than the black watteailet and consists
of 50% to 70% of the total wastewater of the household. In aridesmic.isd
regions, with limited water resources that are slowly exkdughat water
plays an important role in the national water budget (Li e2@1.0; Yuet al.,

2010; Zenget al.,2013). It is therefore advisable to reuse the greywaiar)
for on yard irrigation or for the toilet flushing. It is recommaed to reuse GW
for on-yard irrigation under Subsurface Drip Irrigation (SBf)ornamental
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trees and crops or to use it with some disinfection for the toilets flushing (Al
Mashaqgbelet al.,2012; Fineyet al.,2009).

Figure 1. Greywater reuse on a private yard
Source: own photo.

A preliminary economic analysis shows GW use is worthwhileeiss
namely another options of implementing a reasonable cycleavgiy close
to the generation point (Christova-Balal., 1996). Actually it means that
the household owner can save a lot of money by constructing a G# reus
system on his yard. At the moment the Ministry of Healtiénstate of Israel
approved mainly reuse of GW in large scale water systwwimere the
inhabitants are staying for a short time such as sport ceagtsthe main
wastewater consist of greywater (Al-Hamaiedeh and Bino, )2008uvill
decrease the demand for high quality fresh water and will allow haxéen g
ornamental gardening adjacent to the house.

The complexity of GW reuse stems from the various defimitias given
in Table 1 (Diapert al., 2001; Erikssoret al., 2002; Trouan, 2007). As
indicated the definition is not quite clear, where in some dasdstchen sink
is included, or in other cases the dish washing machine is exclubed.
definition of GW is a site specific interpretation and viewsoime extent the
status of water in the discussed country and the attitude to water.
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Table 1. Definition of greywater in different states in the US

SOUTH-
DAKOTA
NEW-
MEXICO
UTAH

N
IDAHO

Greywater
excluding

CALIFORNIA
NEVADA
TEXASA
WASHINGTO
ARIZONA

Wastewater from
Toilet

Wastewater from
kitchen sink or ° (] (] ° . . °
dish washer

Wastewater from
closes that contains L ° ] °
or feces or urine
Wastewater that
contains hazardous ® o ® ®
or toxic consistent
Source: Trouan, 2007

Table 2. Economic assessment of installing a family treatment sgst
for greywater

System Component Cost of Component, Comments
UsS $
Treatment Facility 1,300 Sand filtration
Pump 350
Container 150
Piping and Accessories 325
Energy, Operation and 225 Considered here as
Contingency permanent expense
Total 2,350
Capital recovery Factor 0.106
Annual Cost* =250 2,350x0.106 250

* Based on Capital Recovery Factor of 0.106

The Ministry of Health of the State of Israel allows tease of GW in
the public sector, after a high level treatment. Curreriié/Ministry of Health
refuses to approve private scale projects of GW reuse.ulfimate solution
is therefore that non-controlled private systems are iedtad private houses,
thus turning the so called citizens into law violators. The rirager is the
high cost of waters and the way to save additional expensester. W on
a private property can be treated and reused in various way® @ al.,
2009). However, the main principle is to avoid any contact mithan being.
It means that SDI can mainly be applied for ornamental piantaAnother
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possibility is to apply the treated GW for toilet flushing, wslome
disinfection. A scheme of the system discussed is given in FRjufédis
simple layout system was further analyzed for economic usa®e kfonsiders
a human water cost of say 4.0 US dollars p%rofrhigh guality water, a

family size of five persons and annual disposalwfd@s say 0.1 rfica/day
which leads to annual of around 185 per family per year.

Grey water Reuse

Bathroom ‘Washing Dish Kitchen . Garden
. Bathroom . @ Toilet R
sink machine washer sink irrigation

l Black %’ater l

To grey water treatment facility Treatment

facility

Figure 2. The schematic greywater system taken into account
in this work

Source: own research

The purpose of this study is to examine the economics of reusé/pf G
subject to the family size, environmental conditions and tipertience on
water costs. The method of comparing was the Analytic HierdPcbgess
(AHP), developed by Saaty (2008) and further by Srdjevic and Medeir
(2008). The discussed system includes all the bathroom compamehtise
laundry machine.

Materials and Methods
General

The theoretical study is based on four GW use alternatiyesclaiming
GW for irrigation under SDI and toilet flushing after treatmentanstructed
wetlands; (i) treatment by an UltraFiltration (UF) mearte technology; (iii)
using GW for the garden irrigation under SDI using chemicalgréent
emitter clogging, and; (iv) GW reclamation for the toflashing only. Each
method is based on subsurface drip irrigation and on thik#ihg after using
a simple disinfection system (Figure 2).
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Modeling with AHP

The Analytic Hierarchy Process (AHP) method is a poweardidl flexible
multi-objective decision-making process that helps in settilogijies and is
making the best decision when both qualitative and quantitativetaspeed
to be considered. This approach prioritizes requirements quaediyasind
enhances analytical thinking. AHP is designed for subjectigiation of a
set of alternatives based on multiple criteria, and is ardaingan hierarchical
structure. At the top level the criteria are evaluatetarhe lower levels the
alternatives are estimated according to each criterioe. gurpose is to
provide a vector of weights expressing the relative impoetahthe elements,
helping people to cope with the intuitive, the rational and ta&anal, as well
as with risks and uncertainties in complex settings.

‘ Gray Water Use via AHP

Economic Efficient Water “Green in the Eyes” Cost of Operation Cost of Water
Consideration Use Maintenance Installation Quality
Alternative 1 Alternative 1 Alternative 1 Alternative 1 Alternative 1 Alternative 1

Contracted Contracted Contracted Contracted Contracted Contracted

Wetlands Wetlands ‘Wetlands Wetlands Wetlands Wetlands

Alternative 2 Alternative 2 Alternative 2 Alternative 2 Alternative 2 Alternative 2
Membrane Membrane Membrane Membrane Membrane Membrane
Technology Technology Technology Technology Technology Technology

Alternative 3 Alternative 3 Alternative 3 Alternative 3 Alternative 3 Alternative 3
Garden only Garden only Garden only Garden only Garden only Garden only

Alternative 4 Alternative 4 Alternative 4 Alternative 4 Alternative 4 Alternative 4
Toilet only Toilet only Toilet only Toilet only Toilet only Toilet only

Figure 3. Schematic description of AHP modeling
Source: own research

The decision-maker performs four steps. The first steppsminsists in
structuring the hierarchy of criteria and elements for evaluation, ssess
the input data for the problem. The second step weighting tokentering
into the alternatives and conducting pair-wise evaluation cosqgueri Ratio
scales are employed to represent judgments by the intedevelsfl to 9 and
their reciprocals. The comparisons are placed in a positbigroeal matrix
(aj=1/a;) and the comparisons are evaluated in terms of their cotdribuat
or effect on the elements in the immediately higher level. ®hatso the
ladder of values given to the variables. In the third stepking, statistical
methods are used to yield priorities (weights for critarid for elements. The
decision-maker assesses the pair-wise comparison mafriand similarly
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calculates the eigen-vector of the elements Kach eigen-vector is
normalized so that the sum of entries within it becomes 1hée last step

(evaluation, after recording the preference, the prioritigh®ktlements are
arranged by criteria into composite measures to arrivesat af ratings for

the elements (alternatives. Lower level priorities argiated by higher level

priorities until the bottom level is reached. At this stailee, composite

priorities (i.e. the overall relative weights of theeaftatives, where these
weights add up to one are calculated using the linear additive model.

Resualts
GreyWater Modeling with AHP

Six criteria were used in current AHP analysis: (i wateality as given
by BOD, TSS, Turbidity and fecal coliform content; (ii costtloé system

installation; (iii cost of maintenance of system; (iv havigigeen in the eyes”;
(v water saving, and; (vi return period on the investment (Table 3).

Table 3. Summary of results

Criteria Alternative 1: | Alternative 2: | Alternative 3: | Alternative 4:
Garden & | Membrane for| Loanonly |Toilet flushing
Toilet toilet &
Garden
BOD, mg/L Less than 20 Less than Responds|for  Not
TSS, mg/L Less than 30 Less than I Australian | monitored yet
Feacal coliform, Less than 14 Less than 1 Grey Water
x/100 ml Diversion
Turbidity, NTU Less than 5 Lessthan] Devices Low
Cost of purchasing 2,900 7,370 2,080 920
and installation, $
Cost of operation and 95 470 130 56
Maintenance, $/y
Contribution to Positive Positive Positive Positive
“green in the eyes”
Annual saving per 300 260 310 40
family, $/year
Return period, years 14 Around 15 Around 10 Norrefar
15 years

Source: own research

An AHP analysis was conducted for the four alternatives, esepted
above. A pair wise comparison was also conducted and the besatalgern
revealed that the system for both garden and toilets flushing ustlands
treatment was preferable. The pair-wise analysis, comsifdehe six
evaluation criteria allows finding the relative weights atle of the criteria
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(row 1-in table 4). The values given in Table 4 rows 2 tee%a well a result

of the separate pair-wise analysis (are not given hera).additional
sensitivity analysis was conducted for the different optionsna@8wes as
subsidization policy, water consumption quantity changes and waitér tar
increase were examined. Subsidization reduced system cost anaftime
investment return however, it did not change the principle results. ledreas
water consumption enlarges the potential saving in wat¢s eosl decrease
the time of investment return in all alternatives.

Table 4. The vector of priorities according to the criteria select

Criteria Water Cost of Cost of | “Greenin Water Return | Weighted
Quality |purchasing| operation | the eyes” | saving period | commutati
and and main- on,
installation| tenance percent

Alternative 1| 0.401 0.140 0.301 0.318 0.383 0.262 34
Alternative 2| 0.401 0.070 0.052 0.318 0.192 0.058 23
Alternative 3| 0134 0.280 0.182 0.318 0.383 0.591 30
Alternative 4| 0.064 0.509 0.465 0.045 0.042 0.089 13

Source: own research
Sensitivity analysis

The results were used to conduct a sensitivity analysisndisated it
gives rise to the issue of garden size, depending on the numbepté pe
the family and the water consumption (Figure 5. As indicatedaldeg size
and the possibility to reuse the GW on the yard are promising.

180 | = —
- 164
160

140
120

137—— |

124
104 ==

| ' 110 i
| g 84 91 i
{57 4
60 i o ) m it
el | -
40 47
32' I i
20
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Garden acreage, m?

Number of persons in family

Figure 5. Dependence of greywater reuse on the number of peopiehe
family and the garden size

Source: own research
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Conclusions

The multi-objective AHP method is an excellent and practiall for
project evaluation. It allows to take a sample of people with diffenginion
and from various disciplines and then to select the pild&eraroject
development. The size of the group is also a variable, althoegh ibe left
even to one subjective expert. It is essentially a protthow to select the
people and at what size sample.

Here the AHP method for evaluation GW reuse on the residential area is
presented. It gives rise to the option of GW reuse where the input data can be
changed easily and other possibilities can as well be pluggdttonomic
profitability was found in two systems only: a system that gsestructed
wetlands treatment for reusing the GW for both garden andstailed a
system that reuse the water for the garden only. WatHritanease has been
examined as well and while it makes the annual water costgysgrow, it
doesn’'t make the non-profitable systems become economically more
profitable. Potential membrane treatment might have an economiéitbene
mainly if GW will be reused for producing drinking waters.
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IS LITHIUM A STRATEGIC MINERAL?
A REVIEW
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Introduction

Lithium is a silvery white metal and it is found in natboth as hard rock
ore and as brine. The name lithium comes from the Greek wahbs’l
meaning stone. It is the lightest metal known which belongs t@litedi
metals and reacts in particular with oxygen. Lithium has qudati
characteristics, as a low thermal expansion coefficientaedmpounds have
a ratio of viscosity/temperature constant, which makes it eniguseveral
application. Table 1 compares the properties of lithium with ethok
magnesium aluminium and iron, considered for be applied for the sam
structural applications.

Table 1: Main properties of selected material

Fe Al Mn Li
Melting point °C 1,535 660 650 180
Boiling point °C 2,860 2,518 1,093 1,347
Density (g/crd) 7,87 2,70 1,74 0,53

Source: Kamienski et 4995

In the last years these peculiarities made lithium, togetitr its
compounds, as lithium carbonate, lithium hydroxide, lithium bromide, etc a
strategic metal for manufacturers particularly for theizabn of numerous
electric and electronic applications. Thanks to its chariatics is used in
different applications, as shown in figure 1

Extraction of lithium

Sources of lithium include several minerals containing Lithias,
SpodumeneLiAl (SiOs), with 6% of Lithium; Triphylite (Li, Na).POs (Fe,
Mn)3(PQy) — with 24 % of Lithium;Petalite LiAl(Si>Os)s with 2.7 — 3.7% of
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Lithium minerals

Brines

~! concentrate

> Lithium Bromide

Lithium mineral

Glass

Lubrificant

.| Lithium Hydroxide -

Batteries

I

Lithium Carbonate >

Batteries
Ceramics
Others

L

Air conditioning

\
!

Lithium Chloride Batteries

J > Pharmaceuticals

Chemicals

Polymers
Pharmaceuticals

Lithium metal

[
NG

Butillithium — —>

Figure 1. Summary of Lithium applications
Source: Adapted from Ebensperger et al 2005 anuatie 2012.

Lithium; Lepidolite (Li, Na, K)(SiOs)3(FOH) with 21.5% of Lithium;
AmblygoniteLiAl(PO.), Brine and sedimentary rocks. Spodumene with Brine
is the main sources of lithium the most common form of lithium in pegmatite
deposits. Brine originating from the Salar de Atacama in Qhitégh is the
world’s largest producer of lithium carbonate. Above the Lithaxtraction
from Spodumene and Brine are discussédthium extraction from
SpodumeneSpodumene is converted into carbonate. This process involves
alkaline fusion and carbonation or acid roasting, calcinationcabnation.
Conversion to carbonate involves purification (removal of potassand)
precipitation. The carbonate is then converted to the chloride héthdtion

of a chlorinating agent such as hydrogen chloride. The extragtiLithium
from its minerals involves two steps: First the convergibhithium into
Lithium chloride and then the electrolysis of Lithium chloridee Tonversion

of Lithium into Lithium chloride minerals occurs by acid treatmaethods
and fusion method (Kamienski et al, 1995, Haus 2010, Qun-xuan 2010).
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Acid treatment methodLithium is most commonly extracted from
spodumene, petalite and lepidolitee. The ore is heated to roughly 1100°C.
Then it is crushed and then mixadth sulphuric acidand heated to 250°C
and extracting it into water producing a lithium sulphateSQi) solution.
This is cooled, leached with water and then filtered to rersoiea (SiQ).
The filtrate thus obtained is treated with a calculated amouN&CO; to
precipitate aluminium and iron as carbonates, which are filtdtés then
treated with soda ash to form lithium carbonate. The carbonideriseacted
with hydrochloric acid (HCI) to convert it to thighium chlorideaccording to
the following reaction:

LioCGs (s) + 2HCI (aq)---> 2LiCl (aq) + ¥D (aq) + CQ (g)

After first step the electrolysis of molten pure and diyiditn chloride
potassium chloride (45% LiCl; 55% KCI) is the way to produteuin metal.
The purpose of adding potassium chloride is to decrease thagrgbint
from 614 °C to approximate 420 °C (Kamienski et al 1995, Kipouros 1998).

Fusion methodThe powdered silicate mineral is fused with Ca@ad
the fused mass is extracted with HCI and filtered. Theatdt contains
chlorides Li, Al, Ca, Na and K whereas silicon is removednasluble
residue. The filtrate is evaporated to dryness and the residue idexkinatt
pyridine in which only LiCl dissolves. Pyridine is distilledf @fhile LiCl is
left behind. The method discussed above may be summed up in therfgllow
flow-sheet

Lithium ore (spodumene
or lepidolite)

extract with HCl and
filtered

Insoluble j

SiO, Filtrate

l

Chloride of Li, Al,
Ca, Na, K

|

Evaporate and
exctract to prydine

| l

Soluble Insoluble
Licl (NacCl, KCI, CacCl,, AICly

Figure 2. Fusion method
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Electrolysis of Lithium chlorideThe mixture of dry lithium chloride
(55%) and potassium chloride (45%) is fused and electrolysed in an
electrolytic cell. Potassium chloride is added to increasedhductivity of
lithium chloride and to lower the fusion temperature. As a testil
electrolysis, the following reactions take place:

LiCl 1 Li+ CI-
At cathode: Li++ e— Li
At anode : 2CI-- 2e— Cl,

Chlorine gas, a valuable by product liberated at the anode leaves the cell
through the exit while molten lithium rises to the surface of tmed
electrolytes and collects in the cast iron enclosure surrogritie cathode.
The metal thus obtained is 99% pure and is preserved by keepirapjied
in paraffin wax.Extraction of lithium from Brinesto date, there are other
approaches to extract lithium. One method is from brines. Salt isrithe
most abundant lithium source available in world and it contamscre of
sodium, magnesium, potassium and lithium. These are generally, known as
salars. The process can be summarized in concentration oiatierethrough
an evaporation process. Then removal of magnesium by the additioreof |
milk occurs. This results in a solid-phase conversion reactioichveonverts
the calcium hydroxide into magnesium hydroxide. The magnesium hydroxide
is removed from the brine solution with a filtration procesa ater stage.
Calcium ions from the solid phase conversion reaction are reiaittezlbrine
solution. Removal of calcium through the addition of lithium carl®nat
follows. This produces another solid-phase conversion reactionoifnegrts
lithium carbonate into calcium carbonate. The calcium carbonatenisved
with a filtration process at a later stage. Extraction lilit from Spodumene
and other minerals, in contrast with salar brine sources, requires eawige
of hydrometallurgical processes (Bradley et al 2013). In figure tegorted
a summary of several lithium application

Market

For many years, the lithium compounds and minerals were used in the
production of ceramics, glass and aluminium. Rapid growth in lithiutarya
use has resulted in batteries gaining significant mataate, and rechargeable
lithium-ion and lithium-polymer batteries appear to have the ggeadeential
for growth as showed in table 2.
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Table 2. World market share is expressed as a percentage (%) of the
total global sales of lithium

End use 2007 2008 2009
Ceramics and glass 18% 31% 30%
Batteries 25% 23% 21%
Lubrificants 12% 10% 10%
Pharmaceutical 7% 7% 7%

Air conditioning 6% 5% 5%

Other 28% 21% 24%

World production in

. 25,400 25,400 18,000
metric tons

Source: Goonan, 2012

The lithium presents high capacity for energy storage, which is the main
reason of the increasing of its importance in the automotive sectaugply
of electric cars, in the production of lithium-ion batteries fablet, cell
phones, computers and other portable electronic devices. The global
production of lithium increased from 12,370 tonnes (65,850 t of lithium
carbonate equivalent (“LCE") in 2000 to 24,739t (131,689 t LCE) in 2011.
Overall lithium demand increased of 6.5% from 2000 to 2011. Fdsecas
between 2011 and 2025 are annual rate of 7% from existing market
applications (Kesler et al 2012).

World reserves of lithium

As shown in table 3 the worldwide lithium deposits are locatedinaC
Australia, Canada, whereas Congo (even if there are ritalaeaofficial data
because of the geo-political situation), Zimbabwe and Brazil hawarginal
position.

The data have been collected by different sources but there are
misalignments in the estimation of the “lithium total ressfvén references
there are often reported “reserves” and “reserve base’Sufeines Reserve
as “That part of the reserve base that could be economestigicted or
produced at the time of determination; whereas defines ReBapge“That
part of an identified resource that meets specified minimuysipdl and
chemical criteria related to current mining and production pestincluding
those for grade, quality, thickness, and depth” (USGS, 2014). Tigabff
statistics do not always clearly illustrate at which tgpeeserve the figures
belong, probably, because of both the difficulties in estimatingrres in
different Countries (e. g Russia, China, Congo, etc) and for gitrate
motivation. These could be the reasons of different estinsator world total
lithium resource, which ranges between 19 - 64 Mt, wheread vioid!
lithium reserve ranges between 4 and 39 Mt (USGS 2014, GrubezGt19l
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Table 3. World reserves of Lithium by years (tons)

1997 2000 2005 2012
Argentina 850,000 850,000 2,000,000 850,000
Australia 150,000 150,000 160,000 1,000,000
Brazil 1,000 1,000 190,000 46,000
Canada 180,000 180,000 180,000 n.a
Chile 1,300,000 3,000,000 3,000,000 7,500,000
Russia n.a n.a n.a n.a
United 340,000 38,000 38,000 38,00018!
States
Zimbabwe 23,000 23,000 23,000 23,000
China n.a n.a 640,000  7,500,00%
Congo n.a n.a n.a n.a

I8 estimated. - Elaboration of the authors based®8S 2014, Greiner 2001.

These estimation of Li, are sufficient to meet estimated glithaum
demand for the next century, as long as batteries are edcgsl discussed
above.

Main Countries producing Lithium
China

Within the territory of China, the mineral lithium is loedtat the Jiangsu
province where the industry Xingjuasion Ferrous Metal Corp Mingyaun
extract lithium carbonate. It is very difficult to assd®s Lithium resources
China because of the political regime in the country.

Australia

In the Australian territory there are two important mindasins. The
first one is located at the mining town of Greenbushes, in thé swmst of
Australia. The extraction of the minerals, where operateBalison Minerals
Pty, Ltd, covers the 60% of global demand for spodumene concentraté (whic
is the main mineral of lithium). The second one is located ireRstiorpe, in
the mine known as Mt Cattlin in Western Australia. Thelaxy Resources
Ltd has operated on this deposit from 2009 to 2013, when the mine was
officially closed.
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Canada

In Canada there are two main basins where operate two difiedestry.
In the province of Manitoba, at the TANCO minég Tantalum Mining Corp
produces spodumene concentrate. While in eastern Canada, in th@ Ontari
region there is a large deposit of pegmatite known with the ri@ige
Whopper mine" where operates thealan Ventures

Congo

The Democratic Republic of the Congo has significant potentiatesur
of lithium, but the main problem concerns the infrastructuretamgdlitically
unstable situation. The only source refers to thién"de Pegmatittésan
industry, which is in Katanga province, in the south of the country.

Zimbabwe

The only deposit of lithium in the Republic of Zimbabwe is lodatethe
south of the country at the Masvingo province in the region of Bikiia a
pegmatite deposit, from which the Bikita Mining industry, produceslipe
concentrated.

Brazil

In Brazil there are three small industry: the Arqueana Nbséind de
Metais Ltda, Companhia Brasileira de Lithium (CBL) and theiestac
Mineira de Pegmatitas. The first two extract the pegmatiterals from the
"Mina Cachoeira" located in the region of Minas Gerais, wittike latter
extract from deposits of Ceara. Both deposits reach 85,000 tonkiwimlit
(Jaskula 2011).

World consumption of lithium

The above chart shows the future trend of the consumptiorhfntit
(Polinares 2012). Whether the period from 2000 to 2010, the lithium
consumption was stable with an annual growth rate of 10%, in xhdeeade,
until 2020, the consumption will increase of 1% per annum, reaclgraydh
rate of 11% per year. This surge is a consequence of théhgdevwwand for
commodities incorporating lithium, particularly rechargeablésbeas widely
used in the consumer electronics industry and, more recentlyhein
automotive industry as well. The future scenario is chaiaeterby an
economic investment of about 1.6 billion € for electric-drive Mekito be
built by 2050, and this would cause high lithium demand with inevitable
impact on the lithium market (Santini 2009).

115



300,000
250,000
200,000
150,000 -

100,000

o O I

50,000 i
2000 2001 2002 2003 200-1 2005 2006 2007 2 8 2009 2010 2011 2012 2013 2014 2015 2016 2017
§ Rechargeable battenes Ceramics Glass-ceramics mGreases
u Glass u Metallurgical powders W Ajr treatment Pharmaceutical & chemicals
u Aluminium Polymer m Other

Figure 3. World consumption of lithium by end-use, 2000-2017
Fox Davis Capital, 2013

Results and discussion

Considering the trend for the near future to replace thernalte
combustion engine in cars and trucks with electric batteneesiémand for
lithium, as a component of batteries, should arise. Lithium showdnie
very strategic and considering the worldwide reservesycliag policy
planning for the increment of demand represented by automobgeieésthat
contain lithium, should become the best solution (Scrosati et al .Z0ia@)
recycling would not only recover lithium but would also recover dtieer
metals, including cobalt and nickel. The lithium recycling istsninfancy;
there is currently no recycling infrastructure worldwide. 2009 it was
calculated roughly 3,700 t of lithium, contained in scrap batteries
recycled (Goonan 2012). Considering the growth of automotive nydust
recycling of electric vehicle batteries could provide &sna percent of the
lithium requirement for new batteries even if not all typEbatteries can be
recycled (Miedema et al 2013). The recycling system aager&rom $1,100
to $ 2,200 for 1 t of batteries of any chemistry and size (incluiva! cells),
except automobile batteries (Goonan 2012). Significant subsidiestithre
required from manufacturers, agencies, and governments to support the
battery recycling programs. Available data are insufficterproject future
lithium demand with certainty. Specialised processes dedicatedyoling
plants closer to vehicle manufacturers are in programme tedtieed. The
main problem is related the financial investments requsetb implement
specialised waste disposal services. As the markéillisnsinfancy, the
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specific turnovers of these investments are uncertain afrcuttifo foreseen.
Any case for the future, recycling of Li-ion batteries is expe to be one of
the main sources of lithium supply (Dewulf et al 2010).

Conclusions

Lithium are becoming the batteries of the futures. Existingeptions
are speculative and largely assume a regular progressautarhobile sales
and an increasing share for electric vehicles. If the geaecalomy remains
constrained, then demand for lithium will growth in the near futtifee
lithium reserves are large enough to meet the arising dettmand in the short
term, but attention should be paid to long term. An attentive meareageof
this resource entails an efficient recycling managemdmo@se, the current
global economic situation does not help in the realization of thepzdf
new financing recycling projects, or new plants for the pradaaif lithium
will not be built, a period of high volatility in the pricd&tated by the alleged
scarcity and preciousness of the resource take placearideeof lithium, in
fact, could reach $ 6,000 per tons. Who would make it better wouldebe t
costs of the European continent that has no resources or reserves stifficient
manage such a large increase in demand, setting up a gesgistoattieneck.
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Introductory aspects

Considering the actual context we live in, migration represe@of the
main issues our society faces. Thus, in an extremely intercexnectld,
highly characterised by a pronounced globalisation, migratiemesof the
most important phenomenon being on the main interest agenda of policy
makers, scholars, or researchers. In what concerns thedasdtegories, their
interest areas are extremely diverse being connected deithography,
history, geography, sociology, psychology, politics, economy etc. Even in
these areas, more narrow niches are addressed. For exangase iof the
latter, according to Dustmann & Preston (2006), there is a wittge raf
studies focused on migration’s impact on the economy, one of the main
directions for research - also with a vast tradition in tiea a being mainly
targeted towards the relationship between migration and the latemket
(Kancs 2011; Kindler & Szulecka 2013; Pemberton & Scullion 2013). In
general, economists tend to approach immigrants mainly as lavoer(Pajo
2008; Bodvarsson & Van der Berg 2009), probably because of thangstr
impact on the labour market in the country of destination (Shapira).2010
However, they can also manifest an extremely developed entrepatspiit
in the country of destination, mainly expressed through businessistart
various areas, according to Arjona (2004) citedaise@nu, Petrescu & Zgur
(2011) the most frequent ones being the ‘sale of ethnic productd, retai
construction, intensive agriculture, high intensity personabices, and
hospitality and food’. For example, according to Kitching, Smallb&ne
Athayde, ‘in the United Kingdom, the businesses are concentrated in
competitive, low-value-added ethnic niche sectors, such asncptéoiod
retailing, and textiles. However, in more recent times nemdfrén targeted
niches arose such as business and professional services, muaits,thed
software’ (2009, pp 692-693).
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Immigrant entrepreneurship faces different approaches inpinefis
scientific literature, commonly ‘the terms of immigrant eptemeurship,
ethnic entrepreneurship, and minority entrepreneurship being used
interchangeably’ (Basu 2006, p 582). However, there are a sefies
differences between them. For example, immigrant entrepreaeershe
immigrants who start a business in the country of destination. riino
entrepreneurs are the ones that are part of a minority grougsitmphey do
not belong to the majority; they are not necessary immigrantsgtimes
women being included in such a category. Ethnic entrepreneuittseanaes
that belong to an ethnic group with a common culture, history, language, etc
(Chaganti & Greene 2002 cited in Basu 2006). Furthermore, timelytte
develop an ethnic economy based on their close interaction and alssiron
interaction with suppliers and consumers (Miera 2008). ‘Thus, ancethn
entrepreneur may or may not be an immigrant but it is liteelyelong to a
minority community’ (Basu 2006, p 582). Research in the area of moigisat
influence on supply is in an incipient phase; the specific stiehterature
offers a quite narrow range of scientific papers in thia,aree vast majority
of them being focused on the analysis of the migration-supplyorethip in
connection with the labour market (Linton 2002; Bodvarsson, Van depn B
& Lewer 2008), or the housing market (Jones, Leishman & Waf#0g,
Pemberton 2009). In what concerns the relationship between migeatib
the supply of goods, Bodvarsson & Van der Berg (2009) consider tisat it
almost never approached in the literature. However, consideriag th
migration-supply/demand relationship in connection with the comreedit
market, Hercowitz & Yashiv (2002) propose an open-economy based model
that incorporates differentiated inputs of immigrants onaheur market and
on the goods market. They focus on the short term effects of the dynamics of
immigration, with the aim of studying the macroeconomic effettaassive
immigration to Israel in the 1990s on the employment rates ofesatThe
reduced form of the model — consisting of two equations for native
employment and the relative price of domestic goods — is estimiiding
negative effects of immigration on native employment a giar arrival. The
delay in the effect is attributed to a positive impact afigration on the
excess demand for goods and, thus, on the demand for labour earlier on.’
(Hercowitz & Yashiv 2002) Different from the previously mentid@ithors,
the relationships between migration and demand/supply are eddlys ach
(2007) with focus on prices, and not in relation with the labouketatach
examines the ‘behaviour of prices following the unexpected hoialarge
number of immigrants from the former Soviet Union to Israghgustore-
level price data on 915 consumer price index products. The study graaws
the increase in aggregate demand prompted by the arrivaleoF$it
immigration significantly reduced prices during 1990’ (2007, p 548).
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Considering the previously stated information, in this paperimeaa
providing a different approach to immigrant entrepreneurship outlithiag
impact migration has on the supply of food commodities in the oot
destination in the context of immigrants developing business bas#te on
production of ethnic food products. In our specific case, bakery prodacts w
chosen mainly because they are part of the alimentary eutfuthe vast
majority of nations around the worlda&anu, Petrescu & Voica 2009) and
they are one the basic food products, almost indispensable yn dieil
(Saseanu 2005). Furthermore, they, as all the food products, represeat ‘m
than a nourishment means; they are a key element in exprassicgture of
a nation’ (Penaloza 1994, p 42). We based the paper mainly on elnesear
carried out among Turkish immigrants in Bucharest Romania ownactioé
enterprises in the bakery industry. In this sense, besidéstithéuctory and
the conclusive aspects, we structured the paper into twotpbatrtsutline the
main methodological aspects and the main findings of the cautedsearch.

Research methodology

In this paper we outline the results of a qualitative exploya&search
carried out between 2011 and 2014 among Turkish immigrants who own
active enterprises in the bakery industry in Bucharest, Ronaawisamong
representative figures of the Turkish business community inaR@mand of
the Romanian bakery industry. The fundamental aim of the réseas to
highlight the main model of influence migration has on the suppbakery
products on the Bucharest market, with focus on the businesses owned by the
Turkish immigrants. We have chosen for investigation the Shrki
entrepreneurs as, with a very developed entrepreneurial gpeit, are
occupying an important position on the Romanian business environment.
Along with the Chinese immigrants, they are probably thetmepresentative
community of immigrant entrepreneurs in Romania. Also, they therdrst
investors and foreign business men that started and developeddsesi in
Romania after 1989, and ever since the early 1990s Turkish entrepgen
played an important role in the transition process from a disetlato a
market economy in the post-communist period. Part of these hypotireses
which we based our choice for the investigation group, wasfalsd in the
study accomplished by Constantin, Goschin &dbgin (2008). Immediately
after the fall of the communist regime, Romania represeatedttractive
investment environment for Turkish people, mainly due to itmyghical
position, to the proximity to Turkey, and to the very close fribiplbetween
the two countries. Turkish entrepreneurs in Romania arewahorganized
in associations. In 2011, in Romania there were approximately 12,800
enterprises hold by Turkish people, out of which 6,000-6,500 weree activ
mainly focused in Bucharest; out of them, around two-five per went
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active in the bakery industry. Starting from 1993, in Romanige tiseactive

the Turkish Businessmen Association (private NGO, apolitiedireon-profit
association), with approximately 150 members. However, as es&erpr
representativeness, the number of members rises at approyitdiehs one
entrepreneur may have three, four, or even 10 enterprises. Iralgeher
members of the association are representative figureg aiutkish business
environment in Romania, the enrolled enterprises contributing with
approximately 70-80 per cent to the turnover accomplished by uHesh
investors in Romania. Member and vice-president of the Europstandtion

of the Turkish Businessmen Associations, the Turkish Businessmen
Association in Romania aims to develop the Romanian-Turkish lilater
relationships, mainly in the economic, cultural, and social aréhe
association helps and supports its members in their relationgthipthve
Romanian authorities. In the same time, it is considered bRdmeanian
authorities as an important liaison factor with the Turkish rass
environment. (TIAD 2011)

For the proper development of the research, we have ideritieeidtal
number of the active enterprises in the bakery industry holthdy urkish
entrepreneurs in Bucharest in 2011, respectively 64. For thpippriate
identification, we have conducted a series of informal discussionthis
subject with representative persons from the Turkish commur8ycharest,
persons actively involved in the bakery industry in Romania, aiigliin
Bucharest, and persons hired in the public administration in Ronmania
charge with enterprise monitoring.

In order to establish and to select the participants teeearch we used
the snowball and the purposive sampling techniques; a senieasuins for
these choices refer to the fact that data could not be gatieerdee entire
investigated population, to the fact that statistical infezemwas not an
essential condition, to the fact that the members of the Shufkusiness
community in Romania were difficult to identify, or to the fdwdttthe carried
out research was an exploratory one.

In order to get the necessary information from the particip@anthe
research, we used the unstructured and the semi-structureceiwwvterii both
cases the interviews were formal and in the case ofsémei-structured
interviews, an interview guide was used. As the resdartfe investigated
area is in an incipient phase, the initial version ofitfierview guide was
improved after debating it with important representatives of Tihekish
business environment in Romania and of the Romanian academic
environment. Although we used an interview guide, the number of question
addressed or the order in which they were addressed varigeineéral, from
one interviewee to another, in accordance with the intergiemay of
development. The research sample was composed of 3 repressniétihe
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Turkish business community in Romania, 18 Turkish immigrant eetneprs
active in the bakery industry and 2 representatives of theaRiam bakery
industry. The participants to the research were purposely clvasea on
contrast and variety criteria, in order to provide a more cexngind
comprehensive perspective on the subject. Considering confideattans,
their identity is not revealed. The interviews were fecéace type and they
last, in average, for 36 minutes each. They took place, in @errthe
interviewee's office, and the number of persons involved in tleeviatv
varied from one interviewee to another, in general, the typemducted
interview being of one-to-one. However, there were also gnsatn which
the presence of another person - especially translatorsnagassary. During
the interviews we took notes; based on them and using the indagpiveach,
the analysis of information presented in the following pathe paper was
elaborated. Considering the qualitative character of thenmdsewe do not
aim to expand the obtained results. More precisely, the outlinatisrese
specific to the respondents that took part in the research.

Main findings of the research

The interviewed entrepreneurs were mainly man, aged bet8deand
62 that immigrated in Romania in all the years after theffthe communist
regime until periods closer to the one when the research waedcaut. In
general, the vast majority of the entrepreneurs apprdctate the main
purpose for migrating to Romania was related to business starenpfew
interviewees migrated in Romania in order to find a job; however, afi@gswa
they started a business in the bakery industry, or in other tbrand
subsequent in the bakery industry.

The businesses in Romania, in the bakery industry, were developed s
1995 until 2010. Since the fall of the communist regime, the bakdosiry
was of interest for the Turkish immigrants that wanteihtest in Romania.
This industry was chosen for business start-up by the more engeie
entrepreneurs as, in general, they possessed vast knowledge about th
industry’s specific features. In general, they started thenéssiin periods
closer to the fall of the communist regime, shortly afteir inemigration in
Romania, and at the moment when the research was carried outeldey
medium or big enterprises. There were also cases among thaeintsl
Turkish entrepreneurs of more experienced persons for whom they bake
industry has a vast tradition in their family, that ownedirmsses in this
industry in Turkey and that ‘continued’ them in Romania. Also, therlgake
industry was chosen by the entrepreneurs as this has a sigriifipantance
also in Turkey, bread being an important part of the Turkishrayashic
culture.
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| had a lot of experience in this field, as since | was litheve been
working with my father in his bakery ... [moment of thinking andrd Bgnile
appeared on interviewee's face] Actually, | have continued the family
tradition. In 1995, | have decided to migrate to Romania with the mainfaim
developing my business with bakery products.

In Turkey, bread is very important. It is part of our culture.e[th
interviewee becomes very serious] One may have nothing to ettt pation
his/her table, but the bread is unacceptable to miss.

The younger entrepreneurs did not have any proficiency in the bakery
field before starting their business. In general, they only gssssl vast
entrepreneurship knowledge and about the bakery market and thegrigad v
developed entrepreneurial skills and competences, becomingnvaoytant
players on the market associated to the Turkish business watynin
Romania, as remarked by their representatives. The young enwerme
migrated to Romania in order to start a business in the oahkdustry,
considered to be very attractive and auspicious for investimetitis sense,
one of the main set of hypothesis their business was based wadétethe
unsatisfied demand for Turkish bakery products on the Buchardgtrfram
the part of the Turkish immigrants and to the high levalookptance of these
products by the Romanians, as resulted from various market sstilngig
carried out. Also, they were prepared to produce in the sameRbmanian
bakery products.

Romanians consume a lot of bread and other bakery products. Mainly of
Romanian nature, but they are open also towards other products wiib ethn
specific. [smiling] This is the market | searched for.

Irrespective of their age, in general, the interviewed prereurs started
their business alone, or with another member of their famgysgecified by
the representatives of the Turkish business community in Romamiasi
people are very connected with their family and friends; pag of their
culture. However, there were also situations when the busirsessstarted in
collaboration with another person of Turkish nationality that wasatative.

In general, the business model started and developed by théewtav
entrepreneurs was based on the existence of a bakery and of a series of stores
where the products were sold to final consumers. However, theecahser
entrepreneurs that produced bakery products that were sold to idizteng
they did not sell directly to the final consumer.

The vast majority of the interviewed entrepreneurs producedsaldd
both Turkish and Romanian bakery products. However, driven by the desire
of a higher profit, there were also entrepreneurs tlwtymed and sold only
Romanian bakery products. Turkish immigrants’ community in Romania,
implicitly in Bucharest is relatively limited; in Romanidiete are around
15,000 Turkish immigrants. Considering this, it can be assesdditheha is
not a very developed ethnic market in Romania, specific to Jrki
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immigrants. Thus, a business targeted only towards clientstfr@murkish
community by producing and offering only Turkish bakery products, is not
very profitable. In this sense, even the entrepreneurs thdiiged and sold
Turkish bakery products did this in a smaller proportion in corsparwith
Romanian bakery products. The very developed entrepreneuriaasgithe
business intuition specific to persons of Turkish nationalion@with a high
degree of flexibility and adaptability to market conditions, deigeoh the
Turkish entrepreneurs active in the bakery industry in Buchapestart
businesses mainly addressed to Romanian customers, but also tehTurki
customers.

In general, Romanians prefer and consume Romanian bakery products.
| cannot produce and sell only Turkish bakery products. [momenteoics]
This way, | will not sell as much products as | need to get the expected profit.
One has to adapt to the Romanian market and to offer products mainly for
Romanians, and especially products they demand.

I have in my plant ovens of small and medium capacity in order to
diversify the assortment. | have to meet also the defoabmanian bakery
products.

We work for Romanians. We produce for them. [slight laugh]

We produce a wide range of products, both Turkish and Romanian, for
both Turkish immigrants and Romanians. Also, there are a lot of Romanians
that consume Turkish bakery products. However, as the main demand on the
market is for Romanian bakery products, mainly from the part of Romanians,
we produce these products. Although, we hope that more and more Romanians
will become more familiarized with the Turkish bakery productsaalhgvant
to consume them more.

As consumers, Romanians were very open-minded to our Turkish bakery
products. [satisfaction could be read on the interviewee's faosg Ithink,
historically there is quite a mutual effect between RomaniansTarkish
people ... there is a connection between the two nations. In this gerse,
was not a rejection between the two nations and implicithhefptroducts.
Romanians did not reject our Turkish bakery products. On the contrary
Romanians showed an attraction towards Turkish bakery products, especially
considering the cultural familiarity between nations.

Also, their very developed entrepreneurial spirit helped them
overcome a series of problems they faced during the econosii ¢mithis
sense, some of the interviewed entrepreneurs adapted tleeiobffroducts
and produced and sold different products to all types of cliexgardless their
income.

During the crisis we had to adapt and to offer products for evesybod
We also reduced some prices in order to have bakery products acedssibl
everyone.
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The clients targeted by the interviewed entrepreneurspessens of any
nationality, especially Romanians - which buy both Romanian amkish
bakery products - and Turkish immigrants. They were also the thaes
frequently bought the bakery products. Furthermore, in case of the Romanian
buyers, Turkish entrepreneurs considered that there wased for their
‘education’, for their better information regarding the Turkishkery
products; this aspect was considered by the representatities Rbmanian
bakery industry. There were also entrepreneurs, among the éwtedyi that
addressed only to Romanians, as they produced and sold only Romanian
bakery products, as mentioned before.

The production of Turkish bakery products - even if they arttle lit
different from the ones in Turkey, being adapted to the Romanigkema
implied, among other aspect, the existence of various relatgmstiih
Turkish providers of ingredients. Thus, one of the countries pnevide
ingredients was Turkey. Bulgaria and Italy were also predetby the
interviewed entrepreneurs. However, the main providers of irggresdcame
from Bucharest, or from other Romanian regions, such as Prahova County.

In order to produce Turkish bakery products we need some special
ingredients that we can find only in Turkey. Otherwise, the produwbtis
produced as it should; even if we follow the recipe, if we don't hiaee
necessary Turkish ingredients, it doesn’t have the same tastethi¢less, the
product is not the same as in Turkey ... ingredients have an important
contribution, but mainly the problem is related to the adaptationhto t
Romanian market. The Turkish bakery product from Romania is not 100 per
cent the Turkish bakery product from Turkey. It is a little bit diffier

In the same context, respectively of producing Turkish bakeguats,
along with the specific ingredients, specific workforce a0 required.
Thus, in general, the employees in the studied enterprises masrgy
Romanians and Turkish immigrants. The latter were employed ymizin|
their knowledge about the fabrication process of Turkish bakery pgsyduc
especially about the particularities of the recipe, or for tbetfet they were
part of the entrepreneurs’ family or friends. However, theesb&iTurkish
immigrants in the total number of employees in the studi¢ergnses was
quite low, compared to the one of Romanians. One of the main seassn
the high cost of Turkish labour, compared to Romanian labour, Thudssh
immigrants were required for employment only in ‘extreme’ comal, for
example when they were needed to develop a series of aciivifiessible to
accomplish by employees of another nationality.

In our enterprise with over 250 employees, are both Romanian and
Turkish employees. [moment of thinking] But, more than 95 perotdnem
are Romanians.
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We hired both Romanians and Turkish immigrants. We needed Turkish
employees that know the particularities of the Turkish bakedugts recipes
and their preparation methods.

A Turkish worker costs an enterprise at least EUR 1,000 pathm
Turkish immigrants are very expensive labour. An enterprise caiffootl to
employ many persons of Turkish nationality...unless it is very autitIn
Turkey, salaries are higher than in Romania, and it is very hard to moavi
a person of Turkish nationality to migrate and work in Romania...How can
one convince him? Romania is another country, with harder conditions,
especially for foreigners. We do not have the tendency to hire pesfons
Turkish nationality, unless it is extremely necessary.

Adopting an acculturation strategy of integration, in geneitad
entrepreneurs were actively involved in different assariati and
organizations specific to the Romanian bakery industry. Also, the
representatives of the mentioned industry encourage the invahveat
Turkish entrepreneurs. In the same frame, entrepreneurs wsoe a
collaborating with other entrepreneurs active in the bakelystry, regardless
their nationality, but mainly of Turkish nationality. However, therere also
cases of entrepreneurs that collaborate only with Romanieapegteurs. The
cooperation between Turkish and Romanian entrepreneurs was somehow
supported also by the Turkish Businessman Association in Romania.ddom
the interviewed Turkish entrepreneurs cooperated with Romanian
entrepreneurs active in the bakery industry in order to dpvaixed recipes
for producing new types of products (with mixed specific, Turkish-
Romanian), in order to enlarge the available assortment, anttitipptio
modify the supply structure. Also, there were entrepreneursctivgterate
with other Turkish immigrants, in order to improve the productspes
Furthermore, even the entrepreneurs that did not collabordteRaihanian
entrepreneurs for developing new products, would like to act iliti@stion.

At the moment, we do not cooperate with any other entreprenéheme
of Romanian nor Turkish nationality. [moment of thinking] But, in the future,
it might represent a trend. | am interested in futurelatmrations with
Romanian entrepreneurs active in the bakery industry, in ordautech new
products.

We are always interested in finding out the consumers needs. We eve
collaborate with different Romanian enterprises in order to develop new
products.

If one comes to Romania, he has to collaborate with Romanians...of
course, if he wants to develop a profitable business. [smilg]i¥the market
you act on.
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Concluding remarks

The interviewed entrepreneurs developed their businesses inehedia
after immigration, alone or along with another member of tfaenily, or
another person of Turkish nationality from outside the family.grb&ciency
and expertise in the bakery area represented an advantageldésr
entrepreneurs, while the younger ones, mainly based their gisindgbeir
entrepreneurial knowledge and skills and on their knowledge about the
Romanian bakery market. The outlined business models were baseel on t
existence of a production plant for bakery products, on their
commercialization to resellers and also to individual clidmtsugh their own
retail stores. The produced and sold bakery products were bothamitarfran
and Turkish character, in general, the first ones havingntjerity share in
production. The inexistence of an ethnic market because of thenquitev
number of Turkish immigrants in Romania, implicitly in Buchar&=sd, the
Turkish entrepreneurs with a very developed entrepreneysiat and
motivated by a substantial income, to reorient their businesséy & which
the main targeted clients were Romanians. The targetentscley the
interviewed Turkish immigrants were all persons of altionalities, but
mainly Romanians - that purchased both Romanian and Turkish bakery
products - and Turkish immigrants. Furthermore, in case of the ftama
clients, the interviewed Turkish entrepreneurs aimed to ragareness
regarding the Turkish bakery products among them, to nurture thei
knowledge and appetite for Turkish bakery products; in this andapportant
role play the representatives of the Romanian bakery indusirya proper
production of the bakery products, especially of those with Tudkiahacter,
the interviewed entrepreneurs had their suppliers of raw rasténi Turkey,
Bulgaria, or lItaly; however, in general, the main suppliersewkom
Romania, especially from Bucharest. Also, along with the sacgs
ingredients, labour represented another important variable $oiceessful
business model. In general, the employees of the interviewespesrieurs
were of Turkish nationality or Romanians; the first ones wamployed
mainly because they possess special knowledge and expertige tiadou
production process of the Turkish bakery products.

The outlined business models developed by the Turkish entrepreneurs
had a great influence on the supply of bakery products in Besthanainly
through its diversification, by the introduction of new products, with Thrkis
character. Also, in general, the interviewed entrepreneasecated with the
other entrepreneurs active in the bakery industry in Romiargapective of
their nationality, but mainly with Romanians and Turkish entrepmsne
Among the main directions of collaboration with the other Turkish
entrepreneurs, the collaboration in the area of bakery produdise rec
improvement, was aimed. In case of the cooperation with thea®am
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entrepreneurs, among other aspects, the development of new neiped e
order to produce new types of products (with mixed character,ishurk
Romanian) was aimed. Also, even the interviewed Turkish entreprehatrs t
did not cooperate with Romanian entrepreneurs in order to develop new
products were opened to future collaborations in this direction. This ey, t
assortment will develop more, implicitly the supply will b@ne diverse,
emphasising the influence model of migration on the supply of yaker
products in Bucharest. Thus, as a final conclusion, it can be assleased
irrespective of the existence of collaboration between teevieived Turkish
entrepreneurs and the other entrepreneurs active in theylbakeistry in
Bucharest, the investigated immigrant entrepreneurs conulibtstethe
diversification of the supply specific to this market. lmaply, migration
marked the supply of commodities on the bakery market in Bucharest.
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Introduction

The Oriental Academy was founded in 1754 on the basis ahperial
Order by empress Maria Theresa. The Academy's initial punpaseto
enhance Austria's position in the Balkans and the Near East by improving the
nation's trade and cultural relations. The curriculum emphasizedtadr
languages such as Persian, Arabic and Turkish as well iisgbciciences
and general sciences in order to educate diplomats and metdhak898 the
commercial education was added to the offered courses. (US Embassy, 2004,
p. 3)

In addition field trips were organized to trading companiespies and
mines, especially to complete the commodities museum with praziaptess.
(US Embassy, 2004, p. 13). In the 1930's education was enlarged with trade
geography, product technology and industrial engineering science. (US
Embassy, 2004, p. 14)

During the Second World War in September 1942 the Consular Academy
moved to the site of the University for World Trade, and theriizy
equipment, the storage and the collections of scientific studgriaa were
transferred to the Commodities Collection of the Institute of Technology

History of the Viennese Commodities Collection

The emergence of the well-known Viennese Commodities Colieatio
the Technical Museum Vienna dates back to the Vienna Internlationa
Exhibition in 1873. Numerous samples and raw materials from then¥ie
International Exhibition and later objects from the Orieialseum (k. k.
Orientalisches Museum) were largely unknown on the European rahtkeat
time, and thus had a high commercial value.
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The collection of the Commercial Museum (k. k. Osterreattés
Handelsmuseum) was continuously enlarged with valuable exhilits as
carpets, silken clothes as well as metal and ceramieswdn 1922 the
collection was transferred to the University of Inteioradl Trade and
Commerce. From the beginning of the 20th century to 1971, this cofiecti
was enlarged to include 30,000 objects and was the largesttioollet its
kind all over Europe.

Often they originated from colonized countries in Africa &%k at a
time when the Habsburg monarchy did not have any colonies.

An especially noted and notable event was the 1892 acquisitidre of t
famous Japanese collection of Heinrich von Siebold. (Handelsmuseum, 1900,
p. 127). The arts-and-crafts-related collections of the Comahéviziseum
later were transferred to the Museum of Applied Arts (MuseaurKfinst und
Industrie, today’s Museum fir Angewandte Kunst), (Handelsmuseum, 1919,
p. 10f) to the k. k. Natural History Museum (its collection isdealiby today’s
Worldmuseum, former Ethnological Museum, Voélkerkundemuseum), &s wel
as to the Technical Museum Vienna (Technisches Museum Wiimjstry
for Trade, 1924).

Today, these 'Siebold collection'-parts owned by them form the sfock
the Asian collections of both the Worldmuseum and the Museum of Applied
Arts.

The Establishment

In 1753 Chancellor Prince Wenzel Anton Kaunitz proposed the setting
up of the establishment of an Ecole des Langes Orientalasoess Maria
Theresa. Today the academy is the oldest in the worldépapation for posts
and careers in international relations. Empress Maria Téguessonally
approved the first eight candidates. (Pfusterschmid, 2008, p. 10).

"The Imperial and Royal Academy of Oriental Languages", founded on
1 January 1754 was incorporated into the University of Vienna asrexe
of the Philosophenstube of the University on Backerstral3e iirsheistrict.
Since 1785 the Oriental Academy leased the Jakoberhof for timanea
century. In the first period, the curriculum was of a gramnemodal,
additionally with "noble” components of education, horse-riding, fencing,
dancing, music lessons, etc. The preparatory training and theofetiee
subjects were raised and law and political studies incormbrate the
curriculum. (Pfusterschmid, 2008, p. 11-12).

After 80 years the Academy had progressed the reform of 1838 whe
the entry requirement was the entire curriculum of a granstianol. The
Academy now replaced a university education for those seekiagearcas
ministry officials or in the diplomatic corps. Until the end of the 19ttty
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the Oriental Academy produced outstanding educated Orient&8igtsllent

documents and valuable writings and dictionaries were cadlleated

translated which today preserved in the Austrian State Agshiwd at the
University of Vienna. (Pfusterschmid, 2008, p. 13-14).

With the increasing industrialization of Europe and economic expansio
overseas, interest in the training of the consular camgsod diplomats in
commercial subjects grew. Contemporary the demand for a knoavigidg
Oriental languages diminished in favour of Serbo-Croat or i&us3 his
tendency was underscored by the rise of English, which was amaipt
subject at that time. With the help of the Japanese tegatiVienna, attempts
were made to teach Japanese, but in the end Chinese was taught.
(Pfusterschmid, 2008, p. 16-17).

New locations

At the beginning, the Academy did not have its own building but moved
around different places in the university quarter. The growthiemtmber of
pupils and therefore the search for classrooms for extended coasseslved
by the merger with the institution 'Theresianum' in 1883. There thdémy
was housed in the new built Academy Wing. (Pfusterschmid, 2008, p. 17).

The increasing demands of a training institute for the consuddr
diplomatic corps lead to a reorganization of the curriculum.

In 1838 the disciplines taught were oriental languages, juridicdl
political studies, French and Italian language and literatucelelkh Greek,
freehand drawing, calligraphy and horse riding. The focus isttliées was
divided in juridical-political instructions and in language studigtarkenfels,
1839, p. 38-41)

From the Oriental Academy to the k. k. Consular Academy

It was not long, that the location in the Theresianum was ffifi¢tisaot
for the increasing demands of a training institute for the wansand
diplomatic corps. At the end of the 19th century the requiremerd of
reorganisation of the curriculum increased. Oriental langusmgtstheir
previous pre-eminent position and the programme of the studies aabight
the economic interests of the Monarchy. The Common Foreign Miriste
Austria-Hungary, Count Goluchowski, held a speech before the Hungarian
Delegations on 20 November 1897 in which he stated “the 20th cemitlry
be for Europe a century of existential struggle in the comialesphere and
therefore consular functionaries will acquire an increasguifisance in
ensuring the interests of the Monarchy”. Therefore a commidgiegioped a
new curriculum, that comprised a department to Oriental stadia second
one for the rest of the world. (Pfusterschmid, 2008, p. 18)
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Figure 1. The Favorita — summer residence of Empress Maria Thesé,
Vienna.

Source: Gryffindor, public domain, http://de.wikigia.org/wiki/Datei:Neue_
Favorita Vienna_Sept. 2006_006.jpg, accessed 1tHei14

The director of the Academy, Michael Freiherr Pidoll von Quintehpa
developed a fundamental reorientation of the training programme:

1. The preparation for practical service by maintaining thdemwéc level of
a university,

2. The central role of economics, while retaining the disciplirod
jurisprudence, history and politics, with a corresponding reduction in
language instruction;

3. The promotion of the independent work from students; and
4. The achieving an equilibrium between the courses.

In addition, he attached great importance to analytical a&silithd to the
concrete. The Academy became an international leader in itsdigddp the
small number of students, the educational facilities in the malding and
avail itself of professors from the University of Vienna, arfidhe leading
universities in the world at that time. (Pfusterschmid, 2008, p. 19)
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Figure 2. The building in Boltzmanngasse 16, Vienna, today: Embassy
of the United States.

Source: Bwag, Commons, http://de.wikipedia.org/idkitei:US-
Botschaft Wien.JPG, accessed 11 March 2014.

The new location of the k. k. Consular-Academy at Boltzmanngasse 16
in the 9th district of Vienna, was constructed from 1902 to 1904hby t
architect Ludwig Baumann. (US Embassy, 2004, p. 7). The new building
housed up to 50 students. It also had seven lecture thea@esnation halls,
a library, a commodities museum, a billiard room, a skittleyala reading
room and a music room. (Pfusterschmid, 2008, p. 20) The new students were
equipped with clothing, shoes, underwear and bed linen, as weitrathe
necessary text books, teaching materials and stationeryteiRftramid, 2008,
p. 20). The studies at the Consular Academy lasted five yEhesdaily
routine for the students started at 7:00 am, lectures fromt8:18:00 and
from 15:10 to 18:00. Additional recreation activities such as dancinge hor
riding and hunting were offered. (US Embassy, 2004, p. 9).

After the First World War, plans were made to close dowrCibresular
Academy, but the Council of Ministers decided the continuation under the
State Authority for Foreign Affairs. In 1921 the length of shedies was cut
to two years. In 1926 the Oriental section was integrated into\Vdstern
section for budgetary reasons. The Academies professors ameigatere
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experienced specialists who had proven their expertise inellde Hf public
service or national economics. The Consular Academy enjoyathational
reputation and many countries founded similar institutes on bédiseo
Academies studies. (US Embassy, 2004, p. 11)

The lectures and facilities

Figure 3. Class hour in French language at the k. k. Consular-Academy
Vienna 1904.

Photo: Unknown, Osterreichische NationalbibliothBkdarchiv L39762—C.

In 1935 the name changed to the "International Institute for ¢Xoétid
National Economy". The studies included national economics, history of
dogmatic theology, trade policy, trade geography, product technology,
industrial engineering science, civil and criminal law, in&ional law, and
press and propaganda issues. Most students attended lecturepimdgernce
and political science at the university. (US Embassy, 2004, p. 15)

Scientific material was regularly exchanged between thes@an
Academy and other institutions abroad, like the American Auogdef
Politics and Social Science in Philadelphia or with the brtdtiternational de
Cooperation Intellectuelle in Paris. Publications were exchargedghout
the world. (US Embassy, 2004, p. 11)
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Figure 4. The Library at the k. k. Consular-Academy, Vienna 1904.

Photo: A. Huber, Vienna 1904, Osterreichisches Hatsf- und Staatsarchiv, AT-
OeStA_HHStA SB_AKA_Biicher_145, p. 13.

In the 1930s the Academy organised many field trips for the gtutten
visit trading companies, transportation and communication fasiliti
industrial enterprices, factories, coalmines and publishersodaproduct
samples were ordered, also from other countries and continentsnpiete
the commercial collection. (US Embassy, 2004, p. 13)

The Commercial Museum at the Consular Academy was situatad i
large hall, endowed with ceiling-high display cases alongvtikeand display
cases in the middle of the hall for direct revision. A largeount of the
artefacts were preserved in glass cylinders. (Huber, 1904).

We are with conviction, that these classes, shown on the old phatogra
above, are the same classes situated in the Commoditikext®al at the
Technical Museum Vienna. There are three variable sizggas$es: large
glasses with high of 26 to 29 cm and diameter of 7,5 to 8,5 cm; middiseg
with high of 14 to 23 cm and diameter of 6 to 9 cm; small glasses with high 8
to 13 cm and diameter of 4 to 6 cm. The glass cylinders shownfiiltheing
photo are similar to the smallest cylinders.
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Figure 5. The Commodities Collection at the k. k. Consular-Academ
Vienna 1904.

Photo: A. Huber, Vienna, Osterreichisches Hausf; Hiod Staatsarchiv, AT-
OeStA_HHStA _SB_AKA_Bicher_145, p. 12.

Figure 6. Samples of textile fibres.
Photo: S. Gruber, Vienna 2014.
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Most of the objects and boxes with samples of commodities ladkels
with the imprint 'K. u. K. Konsular-Akademie', shown on the photo above.
The name of the objects and in the majority of cases the mamafiasctare
written on the labels, additionally the inventory number. The relevartbe of
code, consisting of three numbers and one letter (A, B, C orudjdentified
at the moment. On the basis of these labels and/or of the redsgyosd on
the objects the affiliation of commodities to the collectionh&f Consular
Academy can be determined.
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Figure 7. Sample of china clay, Karlsbader Kaolin Gesellscliia Sodau.
KA-Inv.-Nr. 416/35.

Photo: S. Gruber, Vienna 2014.

End of the Consular Academy and the new beginning

In 1938, after Hitler's troops crossed the Austrian border, theefatuhe
academy was unclear. The length of the studies was thaee ged focused
on three categories: Foreign Service, economic and trade sstadi
journalism. By adding two semesters of national economy or juriglicdles
at the university, the doctorate could be obtained, or post-geadtiatents
could receive their diploma after one year's time. (US Embassy, 2004, p. 17)

In December 1940, 56 rooms were rent by the local SS Air Command to
be occupied by medical cadets of the Air Force who stayed until 1942. In the
last year of the Consular Academy nineteen languages were, iaugdition
to National and International Law, Ethnology, National Economy, &rad
Studies of Product Technology, Commercial Geography, HistorypDgty
and Consular Science and Principles of Political Economy. (UBaEsy,
2004, p. 19)

The Academy building was affiliated with the University oeNna in
1942, and the academy itself, with the collections of scientific shadgrials,
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moved to the site of the University for World Trade. Thealip with an

inventory of 10,000 books moved to the Viennese Reichs-Archives. (US
Embassy, 2004, p. 23). Finally in 1946, the large building on Boltzmanngasse
was sold to the USA by the Republic of Austria. (Pfusterschmid, 2008, p. 29)

The Austrian Parliament decided to finance the reconstrucfiagheo
Consular wing of the Theresianum that had been destroyed in théAfes
completion of the building the Foreign Minister Dr. Bruno Kreisigned the
document establishing the new Diplomatic Academy on 1 June 196#rsthe
Director Professor Dr. Ernst Florian Winter added subjsath as cultural
policy, game theory and UN conference simulation to the curriculum.
(Pfusterschmid, 2008, p. 30f)

Today the Diplomatic Academy of Vienna is a training ingbtut
offering postgraduate courses for university and college gresluzt all
disciplines partially in accordance with the University \Génna. It was
separated from the Austrian Foreign Ministry in 1996 and has been a
independent public institution ever since. (Diplomatic Academy, 2014)

Conclusions

In the current research-project the two existing inventory-bobkhe k.
k. Consular-Academy were digitalised and completely revieBaded on
these informations the database of the collection shall get cietiple

Towards digitizing the inventory-books, one aim of the project is to find
out, in which case the collection was used in the courses farnuigtic
students. Additionally, the structure of the collection wiltdeonstructed and
the meaning of the code, written on the labels, should be resolved.

Acknowledgments

The results of our research are supported by funds of ther@astische
Nationalbank (Anniversary Fund, project number: 15587).

References

Diplomatic Academy: https://www.da-vienna.ac.atessed 14. April 2014

Embassy of the United States (Ed.), 2a8itory of the Consular-Academy at
Boltzmanngasse 1&ienna 2004.

Handelsmuseum in Wien (Ed.), 19T%s Handelsmuseum in Widbarstellung
seiner Grindung und Entwicklung 1874 — 1908en 1919.

140



Huber, A., 1904Album of the k. k. Consular Acadersterreichisches Haus-, Hof-
und Staatsarchiv, AT-OeStA HHStA SB_AKA Biicher_145.

K. k. Osterreichisches Handelsmuseum (Ed.), 1B@8,k. k. dsterreichische
Handels-Museum. 1875 — 190Qien 1900.

Ministry for Trade and Transport, 1924etter 19 February 1924Archiv of
Worldmuseum, Korr.-Nr. 78 (Praes 19.11.1924/Nr59/M)

Osterreichische Nationalbibliothek, Picture libr&u9762—C

Pfusterschmid-Hardtenstein, H., 2088Short History of the Diplomatic Academy
of Vienna, Training for international careers sinté54 Vienna 2008, p. 10.

Starkenfels, W. E. v., 1838je kaiserlich-konigliche Akademie zu Wien, ihre
Griindung, Fortbildung und gegenwartige Einrichtuligien 1839.

141



142



RECYCLING OF GLASS POLYESTER WASTE

Mariola Jastrzebska

Gdynia Maritime University
m.jastrzebska@wpit.am.gdynia.pl

Introduction

In recent years there has been an increase in the use of cemposit
products, particularly in the automotive, construction and manchestries.
Frost & Sullivan expects that the marine composites markeigmw to
200,000 tonnes in 2018 year (Jacob 2013). Composites like glass reinforced
polyester have many advantages in the manufacturing of tieciaaboat.
Composites enable 30-40% reduction in overall weight of boat imasbrio
metal. Glass reinforced polymers accounted for more than 80%eoélbv
maritime composites demand while unsaturated polyester and eststls
dominated among polymers. Despite the many advantages that comguesites
not recyclable. These materials cannot be heated and shapedhence
polyester has cross-linked and cured, and they are termed thermoset.

In Europe, approximately 1 Mt of composites are manufactured each
year. According to the European Composites Industry Association, @04 ki
tonnes of glass reinforced polymers waste are expecg&d s(Jacobs 2011).
The following options are potentially available for glagafarced waste, in
decreasing order of preference: waste minimization, reussyclirgg,
incineration with energy recovery and landfill or incineratrathout energy
recovery. The hierarchy of waste management routes appeagivd
preference to material recycling.

EU directive, 199/31/EC, prohibits the landfilling of materialhamnore
than 10% organic content. Potential techniques that could be foruglass
reinforced polyester waste include mechanical breakdowmé#heecycling
as well as chemical recycling. The main concern is non-regsabke glass
thermosetting waste and it has been described in the lier&tQunliffe,
Williams 2003; Conroy, Halliwell, Reynolds 2006; Pickering 208@ng,
Boom, Iron, Van Heerden, Kuiper, De Wit 2012). Recycling of polyme
composites is an even more recent work generated in ocarrerth
significant microwave pyrolysis, co-processing in a cement tngduwsnd
material recycling.
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Microwave pyrolysis glass reinforced plastics from wind turbine blades
was the subject of project LIFEO7 ENV/S/000904, which took piace
Sweden and Poland (Akesson, Foltynowicz, Christeen, Skrifvars 20163). T
project was the result of a partnership between Stena Md&alUnivesrity
of Bards, Stena Sp. z 0.0. and Gisip AB. Pyrolysis is a proghese an
organic materials is heated in the absence of oxygen. Irrdfexipthe waste
was heated using microwaves what is more easily controllsing
microwave pyrolysis to recycle glass reinforced polymezams that gas, oil
and glass fibres are recovered. 1 kg of shredded wind turbines lpiemtkices
of 0.13 kg gas, 0.17 kg oil and 0.7 recovered glass fibres. Theralsts
aromatic components such as styrene, toluene, naphthalene andalai a ¢
energy content of 36 MJ/kg, so could be used as a good fuel omaatawal
in the chemical industry. Recovered glass fibres can be usea a
reinforcement or as a construction material in road congtructi landfill
covering. The pilot-scale pyrolysis apparatus with 60 kW ofromave
power, using three 20 kW magnetrons plus a 20 kW electricalresdeen
constructed. The capacity was estimated at 100-150 kg/h in continous f
Disadvantage of this method is technically complicated equipnixygen
must not leak into reactor, while the pyrolysis gases mustalobut (Project
LIFE Layman’s report 2011). The commercial viability of thegess in
Poland, however, remains to be proven. In our history polish entrepsene
have bad experience with pyrolysis. Until 2007, installationse vpepular,
where produce in processes of pyrolysis from thermoplasticmaky
component slashed fuels (KTS-F). This component was added to mdtor fue
in Jasto Rafinery and was partially exempt form excise duty. Afterxbieye
of the concession in 2007 almost all installations suspended processing.

Co-processingis both material and energy recycling and it is the use of
glass reinforced polyester waste in the cement industrg, @gstitute for
fossil fuels and natural resources. The glass polyeststewnay be used as
alternative fuel in the cement industry. In 2010 years 1 min tarineaste to
replace standards fuel such coal, oil and gas (non-renevwaBleljsh cement
plant. Waste as alternative fuels enable cement manufactoreontrol
production costs and improve environmental performance. The energy
equivalent of 25 Mt of coal is required annually to serviee demand for
cement in Europe. In Cemex company plants in Poland 80 per ceheiof
energy requirements with alternative fuel such a rubber,admreal, waste
paper. Using glass reinforced polyester waste will have raamyonmental
benefits: reducing the use of fossil fuels and decreasingsiemss of
greenhouse gases by replacing coal with waste. Of coursengcessary
monitoring restricted substances like sulphur, chloride. Theltaes
emissions during the incineration of waste are controlled foegiioh human
health and the environmental. Alternative fuels may contimful elements,
such as Hg, Cd and TI, that are heavily restricted; in segiens levels of

144



these elements must not exceed, more than 0.5 ppm. Other elemenés such
As, Cr, Sn, Sbh, Pb, Zn and Ni, may only be permissible in the rangetof 10
100’s of ppm. The disadvantage this method is that waste musalysed to
prevent illegal emission and changes in the process parameker
complication arising from the use of glass reinforced polyegiste fuels is
considerable variation that can occur in the composition of fuel l&tthes
makes it difficult to define a method for monitoring di#fat samples using
one type of reference material. The benefits of using glassgpetyeaste as
alternative fuels provides a solution to some of societgste problems. The
use of waste for production of cement does not influence thepinduct.
The organic compound (resin) generates energy will be burnedhand t
inorganic compound is transferred into material for cement produeiiidoe
reinforcement in cement. We must remember that using i@stet “core
business” of cement plants but good quality of the final product.higie
investment is needed for magazine and feed system of waste. If waste wil
coarser than coal than combustion of it takes more time. tmigrain of
glass reinforced waste is less than 30 mm. Happily glassgpetyeaste have
less moisture than coal so decreased exhaust gas volume. Needseot
plants of waste as alternative fuels regarding contradtisiges are high
quality, steady quality level, low prices, long term congag@ist-in time
deliveries. Disadvantage is periodic production of leisuneats from glass
reinforced polyester. On the contrary for producer of wasezls are low
quality, flexible quality levels, high prices, short, flexiblernhs, steady
deliveries. Detailed economic analyses has to be done, ebpedisi of
shredding. Benefits using of glass reinforced polyester vimstement are:
large market and varied products, encapsulates waste sofaaferture
generations and can handle varied waste of filler/resin/filixe But some
risks exist like cement degradation due to alkaline atacglass fibres and
possibility of leaving voids over time, supply too low amount oftevder
certain markets and need to certify waste before use.

Glass fibres in the waste contain a silica (55wt.%), cal@anide (22
wt.%) and significant levels of sodium, potassium and magne$itirareas
the high content of calcium in waste is an advantage in cehightlevels of
sodium, potassium and magnesium can have harmful effects on the mneducti
process and cement quality. Potassium and sodium are alkalis @ardént,
high alkali levels can, in the presence of moisture gsesto reactions with
certain types of aggregates to produce a gel which expandsingeso
cracking in concretes and mortars. Where there is suffisi#gphate present
in the clinker, the alkalis are normally present as stégghaligher levels of
alkali sulphates in cements affect the reactivity of ggmenhus leading to
possible setting problems (Chinyama 2011). By using composite waste in co-
processing a significant reduction of &€nission about 0.9 kg GG-eq/kg
composite of the cement manufacturing process can be obtained.
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Material recycling which involves grounding of glass reinforced
polyester waste to a recyclate that can be used as a n&xamavith
reinforcing properties in composite part and in other products treat ne
reinforcement. It can also be used as filler. Thermoset cotep@s compare
with thermoplastic composites are less likely to be reeal/due to the nature
of materials and the difficulties regarding to reuse of th@&tass fibre
reinforced polyester partly lose their properties during agimjregrinding.
The advantages of material recycling are:

* most readily available process

* most cost effective to start up and run

* some proven use in composite industry

e can be considered more friendly to the environment
* no chemicals

* no high temperatures

* low energy requirements.

Although the finer grade particles can be used to replace fdkding to
some modest performance improvement, the challenge still retoafirs
sufficient markets for the range of mechanically recyclgdhdes.
Improvement of mechanical properties has been obtained by using composite
waste in base resin systems, concrete and thermoplastics mopthestic
matrix for waste has benefits such as low risk of advdrsmical reactions
with recycled material, large market and varied products mostly tioresa
and process improvements are demonstrated in Europe. Researtiomase
the adding composite waste to thermoplastic matrix shows some reduction of
tensile strength and poor surface appearance what influence ogt.nfdr&
better effect was achieved after using recycled grades in cement.

Cement made with recycled composite waste has already gmsed
in the literature (Tittarelli, Moriconi 2010; Asokan, Osmanijc® 2010;
Ribeiro, Meixedo, Fiuza, Dinis, Meira Castro, Silva, Costardter, Alvim
2011; Correia, Almeida, Figueira 2011). The possibility of re-usiagsg
reinforced polyester waste in cement was investigateditgrelli and co-
workers. Mortar mixture with cement to sand ratio 1:3 and waimeat of
0.5 were manufactured by replacing the 10%, 15% and 20% of aggregates
volume with glass polyester waste. The results show thatdakte caused a
strong reduction in compressive strength (up to 25%) and in 8esumength.
The reduction in mechanical performance was due to the fathéhstrength
of the polyester particles and the interface between wasteement is lower
than those of natural sand or calcareous (Tittarelli, Moriz6fD). Recently
experiments conducted by Asokan et al. (Asokan, Osmani, Price 2@40) s
that the replacing the fine aggregate by glass fibre refopolymers waste
power (with substitution rate of 5% and 15%) may lead to consildera
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improvements in concrete performance for both mechanical (coriyeress
strength, tensile splitting strength) and durability (shrinkagjéal surface
absorption and water absorption) properties. However, a previous study
conducted by the same authors (Asokan, Osmani, Price 2009) foaind t
similar replacement procedures were not so successfulhé&mnicent study
reported by Correia et all (Correia, Almeida, Figueira 20hbwed that a
substitution of sand by glass fibre reinforced polymer led ttoveer
water/cement ratio and lower water absorption by immersiofter A
replacement the tensile splitting strength and modulus of @tgstiere only
marginally affected (2.7 and 3%) but the compressive strengtérestifa
noticeable loss (19.4%). The influence of two different gleaseforced
polymer waste weight content (4% and 8%) in polyester basedrmartae
investigated by Riberio et all (Ribeiro, Meixedo, Fiuza, Dinisejri#l Castro,
Silva, Costa, Ferreira, Alvim 2011). Compressive and flexurahgths of
waste admixed polyester mortars increase with regard to unethdifbrtars.
The study showed the possibility to using glass reinforcastamo polymer
mortars as potential construction materials.

Recently study conducted by Asmatulu et al. (Asmatulu, Twomey,

Overcash 2013) show that the composite products appear to havedlette
if they are recycled or reused as composite structures ithate composite
constituents (e.g. fibre, filler, reinforcement, etc.). The dgdass polyester
waste in building materials industries is becoming incnghgiimportant so
the purpose of the presented work has been the adding of gldescezin
polyester waste as a filler to polyester composites \ilitasThe research
examined the change in the composites characteristics suctersstyd
flexural strength and compressive strength.

Material and methods

The waste of glass fibre reinforced cold-cured polyestemiates was
ground in a shredder manufactured by Kubala Sp. z 0.0. The westeqadd
be reduced in size smaller than 7 mm. The recyclate wastarenof cured
polyester resin particles (20%) and glass fibre (80%). Esgkcommonly
used for reinforcement in laminates and is based on an aluimiea-|
borosilicate composition. Glass fibres used are 10-20 um in dianTdte
drawbacks of glass fibres are their low modulus, self-abramnge poor
adhesion to resin.

The materials used for the composites with glass reinforceggiet
waste were:

— unsaturated ortophthalic polyester resin Polimal 109-32 K — manuddctur
by “Organika —Sarzyna” S.A. (Poland)

— initiator (methyl ethyl ketone peroxide)
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— accelerator (cobalt naphthenate)
— silica grains size 0-0,6 mm

The components in the composites used in this research are presented in
Table 1. For polyester resin, the curing reaction proceedsabial
polymerization. Initiator in amount of 0.01 wt.% and accelerator in amajunt
1 wt.% have been used to catalyse the process.

Table 1. The components in the composites [wt.%]

The glass reinforced The silica| Polyester
polyester waste resin
0 80 20
10 70 20
12 68 20
15 65 20

Source: own research.

The compositions were mixed with the initiator and accele&dt@f°C
in our laboratory. Specimens of 40x40x160 mm were made.

The physicochemical (density) and mechanical (compressiveggire
and flexuralstrength) properties were measured. The mechanical properties
of the composites were determined by using a Universal Testauine
EDB-60 according to the PN-EN 12372:2007 and PN-EN 1926:2007
standards. In the flexural test, the gauge length was 100 mm.

Results and discussion

In Figure 1 the density of the polyester composites with g&astorced
polyester waste is presented. The addition of waste t@thpasites resulted
in an decrease in the density in comparison to the samplesulvitvaste.
Silica are more dense than waste.

The flexural strengths and the compressive strengths of the ctespos
with different amount of glass reinforced polyester wastegaven in Figure
2 and Figure 3.

The addition of waste to the composites resulted in a redugtion i
compressive and flexural strengths. It can be affected by presence ofyporosi
and microstructural defects (voids or clusters) in compositfis glass
reinforced polyester waste. The addition of 10 wt.% wasteomposites
decreases the compressive strength (by 70%) and the flestaagth (by
70%). When the amount of waste was increased to 15 wt.%, the congressi
strength of composites decreased by up to 75% and the flexural strength — by
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Figure 1. Density of composites with different amount of glass
reinforced polyester waste

Source: own research.
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Figure 2. Compressive strengths of composites with different@ount of
glass reinforced polyester waste

Source: own research.
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Figure 3. Compressive strengths of composites with differentr@unt of
glass reinforced polyester waste

Source: own research.

up to 60% compared to the properties of the sample without wasyesteol
resin was used to bond silica and waste. We expected that gtabsdibre
reinforced polyester to improve strength of composites buetleet was
opposite. Silica are in form of “flour” but waste particles &rger so there is
no bond between waste and the polyester used. Large particiestef are
likely to reduce the strength of composites. The surfacegi@dsspossess
siloxane and silanol groups. Probably some macromolecules ofsfmlye
segments (polyol) were chemically bonded with —OH groups silicacleart
Hydrophilic inorganic silica require modification to hydrophobic to poten
the miscibility and interaction between hydrophobic organic polypktses.
Moreover strong interaction between the silica particleseases viscosity,
which is not desirable in polyester composite processing. Iresiagiiudies
using of dolomite dust instead of silica in composites with waste better
mechanical properties (Jastoska, Jurczak 2007). The compressive strength
of polyester composites with dolomite dust has been found to increase 20%
with addition of 10 wt.% glass reinforced polyester wagtddition of
recyclate allows also reducing production cost as a resldiveir weight of
materials and make easy to transport ready products.

The end-of-life option for glass reinforced polyester coritpssis
increasing issue and landfill is becoming unacceptable methods sté wa
disposal. Producers need to take responsibility for manufadtunesycle
glass reinforced polyester waste. The simplest methodteriadaecycling,
however the recycling process damages individual fibre and inegtive
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mechanical performance. Furthermore, investigation into safgbects in
grinding glass polyester waste must be taken into consimle®r example
the risk of fine dust particles causing respirator probjefgnding requires
energy input, which cost will be compensated by legislation fbidding the
landfill of glass reinforced polyester waste. The cost haduck of markets
were the main barriers to implantation of glass reinforcdgepter waste
recycling operations but the new legislation was the mawveditiowards
recycling.

Conclusions

Glass reinforced polyester waste can be applied asraofillgin building
materials, where mechanical properties are not main regemte such as
fence posts and plastics lumber. At a higher waste amount,gaeveeeffects
of waste are observed because a high amount of waste can createtimnest
to obtaining high crosslinking density, thus leading to lower stre&gicific
used of composites with glass reinforced polyester wastecavatertops,
noise absorption material, wall/floor coverings, parking curbs,tagi®n
barricades, temporary traffic barriers, insulation materiatl ayarden
ornaments.

When starting up a glass polyester waste recycling businesmlzer of
aspects need to be considered like finding a satisfactoketrfar materials
with waste. The recycling company achieves benefit when cagechagate
fee for the waste, which is only just lower than the dispdsaige levied by
the landfill operator. The starting of recycling company vélbittractive when
waste management legislation in Poland put more pressure orryntus
address the option available for dealing with glass reinfigpoéyester waste.
Waste management is becoming increasingly important witienglass
reinforced polyester, especially with the continual impletgon of EU
directives concerning waste management.

References

Asmatulu E., Twomey J., Overcash M., 2013, Recyatiffiber-reinforced
composites and direct structural composite recgaimncept, Journal of Composite
Materials, 0(0), 1-16.

Asokan P., Osmani M., Price A.D.F., 2009, Asses#iegecycling potential of
glass fibre reinforced plastics waste in concretk @ment composites, Journal of
Cleaner Production, 17, 821-829.

Asokan P., Osmani M., Price A.D.F., 2010, Improvated the mechanical
properties of glass reinforced plastic waste poviiled concrete, Construction and
Building Materials, 24 (4) 448-460.

151



Akesson D., Foltynowicz Z., Christeen J., Skrifviats 2013, Products obtained
from decomposition of glass fibre-reinforced conif@ssusing microwave
pyrolysis, Polimery, 58 (7-8), 582-586.

Chinyama M.P.M., 2011, Alternative fuels in cemeranufacturing, Publishing
Intechopen: http://cdn.intechopen.com/pdfs-wm/17p8f3 accessed 26 March 2014

Conroy A., Halliwell S., Reynolds T., 2006, Compesgiecycling in the construction
industry, Composites: Part A 37, 1216-1222.

Correia J.R., Almeida N. M., Figueira J. R., 20R&cycling of FRP composites:
reusing fine GFRP waste in concrete mixtures, JwhCleaner Production, 19,
1745-1753.

Cunliffe A.M., Williams P.T., 2003, Characterisatiof products from the recycling
of glass fibre reinforced polyester waste by pysidyFuel 82, 2223-2230.

Jacob A., 2011, Composites can be recycled, Reiafbplastics, May/June, 45-46.

Jacob A., 2013, US composites market on the umf&eied plastics, may/June,
37-39.

Jastrezbska M., Jurczak W., 2007, Environment-friendlyyding of marine craft
made from glass-reinforced polyester, Polish JdwhBEnvironmental Studies, 16
(3C), 26-28.

Project LIFE Layman'’s report, 2011, Recycling ofsteaglass fibre reinforced
plastic with microwave pyrolysis, LIFEO7 ENV/S/0@R8 Publishing
StenametallWeb:
http://corporate.stenametall.com/PageFiles/167 43P0 20LIFE%20Laymans%C
2%B4s%20report.pdf, accessed 26 March 2014.

Pickering S.J., 2006, Recycling technologies feritioset composite materials-
current status, Composites; Part A 37, 1206-1215.

Ribeiro M.C.S., Meixedo J.P., Fiuza A., Dinis M.Megira Castro A.C., Silva
F.J.G., Costa C., Ferreira F., Alvim M.R., 2011 ,ddanical behaviour analysis of
polyester polymer mortars modified with recycledREFwaste materials,
Engineering and Technology 75, 365-371.

Tittarelli F., Moriconi G., 2010, Use of GRP indrtiat by- products in cement based
composites, Cement & Concrete Composites, 32, 289-2

Yang Y., Boom R., Iron B., Van Heerden D.-J., Kuipe, De Wit H., 2012,
Recycling of composite materials, Chemical Engimeeand Processing, 51, 53-68.

152



COMPETITIVE ADVANTAGE OF THE GOODS

Vladimir Kiselev, Yulija Syaglova, Larisa Pljushcheva

Plekhanov Russian University of Economics. Russia
kisselev.vm@gmail.com

Introduction

The growth of the commodity item in trade offer of modern retail
companies that emerged in the last decade before the econmmisiperiod
(2008-2012.) is accompanied by mild differences in their consumer pegperti
(Kiselev, 2008). This has led to increased competition between mamefac
and suppliers of goods in the last link of the chain of goods mowverag¢the
point of sale. Not having at their disposal an effectivehoettto ensure
competitive advantage for their products by non-price methods, predarmbr
suppliers of goods seek to increase trade by price drop. The comseaqiie
this widespread phenomenon (both in Russia and abroad) is the dettiee of
economic efficiency of the participants as the sphere of comymoditilation
in general and retailers in particular.

Of course, this aggravate the effects of the economis caisd enters the
retail industry in the cycle of systemic crisis. The esazphe current and
future economic nightmare should be Shumpeterov's "storm of innovation”
(Shumpeter, 1991), in production and in the distribution of goods.

Another consequence of the same phenomenon of the crisis is he decl
of loyalty to the places of sales and brand image. The usedifional
commodity and technological tools to address these negateetstfoesn't
bring desired results to the participants of the sphere ahoality circulation.

These circumstances have led us to the necessety and itgasibil
developing a conceptual approach that will effectively infleeon the
customers' attention to a specific product brand on the r&talesrooms,
through effective visualization the point of sale.

In our study, we relied on known fundamental researches of DA Aaker,
N.N. Borden, L. Bucklin, A.S.C. Ehrenberg, R.F. Lauterborn, A. Rives tTrou
E.H. Weber, etc.

In the series of commodity production, marketing paradigm emenged fi
as a distribution logistics (1902), combining efficient methods for goods
distant markets (Litman, 1902).
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Much later, Professor Neil Borden (1964) developed this concept to
understand that effective marketing activity producers nedtiedgh
different, but the same tactical tools (Borden, 1964).

However, the economic markets, should increasingly based not on
material flows and on the management of consumer perceptions of fstoduc
Thus, in the depths of the first marketing paradigm was boomdgaradigm.
Prominent American professor Theodore Levit (1988) pointed othisn
connection that the producer of commodities to increase salegeraff
should direct their efforts not to compel consumers to desirgdads, but
forced himself to produce what consumers want (Levit, 1988).

In the context of this article, we note that the core of these efforts should
be long-term and multifaceted relationship between the prodaicdrhe rest
of the goods movement for providers, sellers, buyers, consumers, by afea
which will be realized and attained mutually beneficial ®whtrade. The
most attractive conception for producers who want to ssimtilar
relationships, is the concept of «4C», proposed by Professor Rebert
Lauterborn (1990): Customer value, Customer cost, Convenience,
Communication (Lauterborn, 1990). These four components producers should
consider at the stage of design of the goods. Fundamental work Robert
Lauterborn led to the formalization of the third, post-econgraiadigm of
marketing - relationship.

For a long time, this concept is not recognized as a new paradigm
marketing, but as one of its focus of the second paradigm.sBoofean H.
Gordon (1998) developed a second set of measures tacticaltimgrke
paradigm «4C» to «11C»: customer (buyer); categories (cgjegor
capabilities (features); cost, profitability and value (cqsbfitability and
value); control of the contact to cash process (monitoring of gsese
associated with the receipt of funds to the company from custime
collaboration and integration (cooperation and integration witromests);
customization (the production of goods for individual orders);
communications (communication with customers); interaction and
positioning ( interact with customers and positioning); custoneasorement
(buyers to assess the profitability of the company); custoarer (customer
care); chain of relationships (chain relationships) (Gordon, 1998).Ilaw/$
from the essence of the above instrument list, it is asingly the focus of
attention is oriented producers to consumers.

Elliott Ettenberg (2001) in his "Neoeconomics" formulates thaenaf
the third paradigm (posteconomic) cut a long list of instrumprdposed by
Professor lan H. Gordon to brief mnemonic formula «4R»: relatipnshi
relevancy, retrenchment and rewards (Ettenberg, 2001). Thestaaiants of
the tactical complex, he suggested the following: building relationshigs (w
clients), the importance of customers to the company, reducing uaphefit
for the company customers and encouraging beneficial.
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Genesis of post-economic prerequisites of relationship marketing
paradigm began to emerge in the late twentieth centurysponse to the
emerging while the growth of commodity production and the crisgootls
movement.

Interaction between participants of sales channels is theipatiine
advantage. Professor Peter Drucker called this economidigraranetwork
society" (1991), due to the rapid expansion of trade networks (Drud&t).
Networking paradigm is characterized by the formation ofnpaships,
industrial companies, strategic alliances, inter-firm networks.

Formation of post-economic paradigm is accompanied by significant
sales growth in the number of studies in the field of relatiomshipagement,
which come to the fore, such non-economic categories suchusis t
commitment to the relationship, communication, value. This createxiva
understanding of competitive advantages of trade offers - through the
formation of intangible assets such as brands (value of madks in the
minds of consumers), positioning (brand a special place in the minte of t
target consumer audience), the creation of value (not good) to censstc.

Advocate for the formation of these intangible assets wate Miack
Trout, co-developed with colleagues Al Ries and Steve Rivkin corafept
product positioning in the minds of consumers. According to this cortbept,
commercial offer should be accepted by consumers, so thatiiegeto them
a unique. In addition, consumers should differentiate trade offertfie other
by themselves (Ries & Rivkin, 1985). Jack Trout etc. formdlste first
principle of commodity production, "... It's better to be the first in theetsly

mind than on the market! ...".

It is fair to note that the concept of positioning, executed anperative
of the new economy, was first proposed by advertising coryphaeusrRoss
Reeves (1960) as the concept of «<USP» (Unique Selling Propddrant),
aimed at maximum consideration of the psychology of perception tréate of
the target audience of consumers (Reeves, 1960).

Heuristic paradigm of relationships is an ongoing process of fgieuti
and creating new values, together with our customers, and theadwepon
and distribution of the benefits of this activity between sepplinteraction.
It involves understanding, focus management attention and ongoing joint
activities suppliers and selected customers for mutual @@went and use of
values through interdependence and adaptation of organizations.

To a great extent on the formation of the third paradigmarketing are
inspired by resource dependence theory (vertical integratsupply chains),
developed by Professor Louis P. Bucklin(Bucklin, 1966), and netwey
(penetrating cooperation as the primary way of organizingoetabetween
the participants of networks), described by Professor JabdiSheth (Sheth,
1988).
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A third paradigm of marketing involves direct participatistomer in
the value chain. It erases the boundaries between buyers and poduce
suppliers. It will organize a new company, changes the systestatif
incentives and seeks to transform all aspects of the Computiyiies to
more closely link its business processes with customeofed3or Paul
Temporal (2001), published their joint work on the subject vividlyireed a
paradigm of marketing "novel with the buyer," and valued thegioaship
between suppliers, vendors, customers and consumers - the world famous
phrase «Je t'aime! (Fr.) " (Temporal, 2001).

Paradigm of the relationship can be defined as the process of identifying
and satisfying customer needs better than the competition intordehieve
organization's goals. Producers create new value for cug@amerecognizes
the key role of consumers in determining the value that they want.

Thus, the value is created with the consumers, and not for. thevas
assumed that the definition of self determination and providence oflhis v
because they are considered "goods" Producers, in line witlustaelss
strategy, and focusing on customers, build and coordinate their $sisine
processes, communication, technology and training to provide thetlatue
consumers are willing to receive. They seek to build a abfaielationships
between the company and its partners in the supply chain, includingessipp
intermediaries in the distribution channel.

The paradigm of the relationship found acceptance among schalhrs
practitioners in many countries and continents, including North Asmeri
Europe, Australia and Asia. Its scope is wide, includes a naiuge of related
industries sales, including distribution channels, marketing reseacch, et

Based on the foregoing, we conclude that to date has all thetiobje
conditions for a trade channels to really scale to apply théouetand
principles of partnership between sellers and buyers / consumers.

Development of network theory of trade channels and customer
relationships has led to the fact that their length wasfgigntly increased,
spreading to the entire global market. Product offering increases
exponentially, reaching into one shopping complex of hundreds of thousands
of commodity items.

At the end of XX century, there was a tendency of lessctafée
marketing communications. It reflects changes in societygriwing role of
information, the massive impact on society of the media, theaserin the
consumption of consumer experience they purchase goods, the ridimd cos
communications.

Began to appear throughout the new modern format retail (shopping
centers), which received marketing communications opportunitiesighr
specific determinants of the physical environment of the goods. Hbnore
American professor Kotler, Philip (1973), one of the first idesttione of the
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attributes of goods atmosphere of the place of sale (Kb8&B). Later, Philip
Kotler brilliantly predict - in communications with custoreeat point of sale
should focus on customer experience by selling proposition (Kotler, 1984).

So formulated, new (the fourth) paradigm marketing, called The
Experience Economy. Name of the new marketing paradigm latexr gav
American consultants Pine Il, B. Joseph & Gilmor, James IHe(RiGilmor,
1999). They predicted the evolutionary growth of the economic proposals
from the physical attributes - to impressions: "... when aopeis buying
experience, it pays for the unforgettable moments of higliegpared by the
company, ie for their own feelings and emotions ... ". The markee \at
trading offer increases several times.

Thus, producers, suppliers and retailers need to focus on théeexper
that accompanies using of their products. The focus of empédcaiomics
has become not only consumers, but also the behavior and emotianak stat
the time of using of the goods. That's what today should be concemmad ab
the producers, whose products are currently in demand, or do nat find
decidedly lost.

The last ten years the Russian economy as a whole has e\ayeig.r
Grew up living standards. During this period, the real incomesgbopulation
increased by half, one-third decrease in the number of people wiinas
below the subsistence minimum. Achieved macroeconomic stability
characterized by a decrease in the rate of inflation, gyabfl the national
currency, the federal budget surplus and income growth of the budget system
of the Russian Federation. Russia has, according to internatkpegts® one
out of four of the world's most dynamic economies (BRIC). In tern&Dd?,
calculated at purchasing power parity, ahead of Russia, aeritight"”, as
Italy and France, and among the seven largest economies irotite Whe
accumulated foreign investment in Russia over the past tenhyasugrown
to more than 7 times. Improving living standards, promote the dawelut
of "human capital”", stated by the Russian Government as atypriwhich
gives a high and sustainable economic growth of the state.

Overcoming the economic crisis well for the Russian consumekeina
also implies a qualitative transformation of the markeg el of the country,
the foundation of which will be the introduction and dissemination of
scientific and technological achievements. With a favorable seowf
innovation processes can form a new (innovative) model of economic
development areas of the consumer market, which is a consedfethes
transition to the dominance of items such as: information andhomication
technologies, the development of high-tech industries, the enuergef
market innovation and intellectual property, the growing roléhefhuman
factor - as in respect of trade supply and consumption.
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Innovations that provide competitive advantages of macro-and
microeconomics, have a strong impact on the functioning of tieale to its
greater transparency, the establishment of the integraticegs, control over
the consumer market, to uniformity of norms and rules of suppty a
standardization requirements of the structure, the growthfoogign
investment . Innovations "pumped up" a new energy trading sphere of
subjects, form a competitive innovative unique selling proposgiomtually
beneficial relationship based on technological innovation.

Currently, there is a steady increase in the competitiveobshe
economy of the home countries of multinational corporations (MNCs) -
Leaders of innovative technologies in their industries and secidre
conseguence of this phenomenon is the decline in the economic performance
of the participants as the sphere of commodity circulationnergd and the
retail trade, in particular in those countries, including Russihere
innovation is not developed or nonexistent. This is especially tragic tiee
high importance at the present time the retail industry t&DE of Russia
(~19%)

Another consequence of the same phenomenon is the decline of loyalty
to the places of sale and trade-marks, which show no innovatioruséhaf
traditional marketing tools to eliminate these negativieces not bring
participants sphere of commodity circulation desired resudseRrchers
explain the decline in performance, such as advertising, incydart the
growing number of advertising messages that emerged in thevéagears,
the lack of a mechanism for managing advertising of productarireted
market segments, both in quantitative and qualitative tereduced the
credibility of Russian buyers to funds direct marketing, ieng cost of
production and distribution of traditional channels of advertisingsamges,
while their significant glut.

These circumstances have led us to the necessity and feasthidiy on
the nature of changes in consumer behavior and the developneesebbf
innovative communication tools that can effectively influence theviehat
points of sale. To do this, examine the reasons for the loss@éedly of the
existing marketing tools and allocate it the elements of dtientng the
emotional perception of the goods sent on the salesrooms as a new value.

Russian consumer market during the crisis in 2009 with thefiseymt
drop in the level of consumer activity and turnover (-5.5% in thesnof
commodities) and the slow progress of these factors in titrentu2010
(forecast +4%). To rise to the former high level Russadnnot only
Shumpeterov's "storm of innovation™" and innovative tsunami in trexenly
(and not so much) commercial type, and how much of the process of
organizational types.
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On the phases of the economic crisis and depression are priéesdars
the transition to the new technological principles of the developmnt
innovation. This, in turn, requires large investments in not only apithet
fleet of existing facilities, but also the formation of nevarkets, such as
markets for innovation. Protracted global economic recovery, whateda
until the beginning of the new millennium, has confirmed the tzat the
potential for economic development of the fifth technologicalesydtas run
its course. It is time the sixth technological structurejlevimnovative
breakthrough and application of advanced technologies, the emerging new
Kondratiev's cycle. It's necessery to invest russian foreighange reserves
in the new basic innovations, of the present sixth technologidaf,an the
knowledge economy of the future, in its infrastructure and social pregram

In order to identify hundreds of such products, manufacturers and
retailers need to create an image based on a unique setotbres and
experiences, through which goods reach the consumer. The econoisic cris
calls for sales of goods not in material form, and brought &meations that
bring pleasure to the consumers, the legend.

To do this is not enough traditional channels of marketing
communications, of which the main source of information (90%) at&lis
images. Another 8% of all information necessary for an acldémnel. The
remaining three human senses: touch, smell, and taste account for oofly 2%
all the information received. In the efficiency of the 2%tlo¢ data is
forecasted success full interaction with consumers at pointef sal

Innovative task of promoting sales of goods can be sent to tiredles
effect on the emergence of human emotions through effects ongtuesarf
taste sensation?

Our study aims to examine the impact of the taste channefiafiam on
the trade offer to the point of sale to generate buyers emotional feelings. This
is part of the scientific school "multisensory marketing oamications at
point of sale." Previously, it was found possible to influence human lmehavi
through the influence of his senses by olfactory marketing comations
(Kiselev, 2008).

Material and methods

In this study, the hypothesis was put on the possibility of adpistie
consumer a sense of value through the use of trade offer hanaet
marketing communications taste buds man.

To achieve this goal the method Hall-Test. In this case, the disoussi
perceived value to consumer snacks with different taste=ets bitter, sour
and salty. It was assumed that when exposed to different types of parsicipant
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in the discussion of taste, their emotional mood will change, whiitihead
to change and consumer behavior.

Results and discussion

Realizing the impact of such tools in the future will affeetlers of
consumer solutions for the benefit of both sides of the buy /Tddl result
will be an increase in the degree of involvement of the consimrttez process
of purchase, as well as increase customer value and thevpdreaiue of the
product.

In discussing the value of trade in groups offers sweet caralys; jelly
with a sharp sour taste, salty taste - roasted peanuts \jthigar - bitter
almonds. In addition to the four groups were treated to snadksafghis,
another group of consumers has been allocated as a control. Mevhtigs
group discussed the value of the trade offer in a neutral seiiingut any
taste influences.

Each group also offered to discuss trade offers different plgpbaeng
the discussion, participants were treated to refreshmentsaffeo determine
the type of emotional states parties were fixed in their tumestires
discussed their sense of value of trade offers. Thesmdgeelvere both
guantitative and qualitative. Quantitative assessment ofp#récipants
exhibited in a suitable price range for them, perceived attithe of
refreshments snacks and quality - by describing arise whemgesnack
options discussed emotional selling proposition.

The data obtained in this experiment were subjected to isttealysis
and correlation analysis.

Summarizing the data on the effect of taste to create emabistates of
consumers, we can conclude about the correctness of such theories.

Thus, under the influence of a sweet taste in the discuskitie value
of trade offer for 51% of the respondents have formed positigi@ns, in
this case - 13% of this kind of emotion manifested in the extrgB¥, of
apparent negative emotions, in 26% of the emotional statechwasged.
Quantitative assessment of the value of the respondents tradsuctfietaste
test was +50% + +75% compared to the control group.

Sour taste less actively excites extreme positive emotigig of the
study population, 14% of respondents appeared negative emotiomsstthe
remained neutral emotional states. Quantitative assessntbatvalue of the
respondents trade offer such taste test was +20% + +600% @zhipahe
control group.

Bitter taste caused 34% of the positive emotions, 16% - the negative, the
others brought a taste neutral, calm emotional state. Quamtitetessment
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of the value of the respondents trade offer such taste &sst28% + +570%
compared to the control group.

Salty taste is 48% of the panelists positive emotions, ancetlggositive
development of interest in 9% of respondents, negative emotioasdraved
19% of the participants, including 3% of respondents, felt the eatrem
negative emotional state, and the remaining respondents maintained a neutral
emotional state. Quantitative assessment of the value mdspendents trade
offer such taste test was -3% + +90% compared to the control group.

Conclusions

Our studies suggest that the hypothesis of the possible asehasnel
marketing communications human taste buds. With their help it is possible to
adjust the emotional mood of the consumer, and the consumer akesise
selling proposition.

For us, it seems obvious the fact that the taste and ftdvassociation
handling emotions is little unexplored phenomenon, and still are numerous
studies and experiments for the development of a complete, workthgds,
which would allow companies to more effectively identify anditjmos
themselves in the market.

However, as is evident by the fact that the sellers afymts that succeed
in establishing innovative methods of communication with customeisrat
of sale by the taste of messages will have a strong competitive agvanth
thus greatly increase the loyalty of their customers.
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Introduction

Fishery activities represent an important segment of Croatanomy
since they are mostly export oriented. Gallegati et al (20id Mégnes and
Etienne (2011) analysed advanced forms of whole sale fish tr@dihgugh
several whole sale fish markets initiated to work in @agaonfunctioning of
the wholesale market for fish is a consequence of problethdish trading
in Croatia. Since Croatian GDP shows negative or slightly pesitends,
improvement in any segment of economy has to be taken with particula
attention. Fish trade in Croatia needs significant improvem&htss, one of
the aims of this paper is to describe the marine resoerchsinge network in
Croatia.Since Fishery sector is above average in termspmfrtamport
balance, it is necessary to explore the actual importancetodvade. Thus,
this paper evaluated the assumption that Italy is a significant Croatiarema
fishery products trading partner.

Trade of unobservable goods may be limited due to the problem of
information asymmetry. Marine fishery products in this caséngparticular
exposed to such a problem. Firstly, marine fishery resourcgsedshable
goods dramatically affected by fishing and storage conditiorn8éy, as
this is an export oriented industry, the lack of information alpraduct
origins and producer may deter final consumers from buying suaideoki
products. This may cause an absence of trade. Certificate®Bsreometimes
used to reduce information asymmetry problems (OECD, 2011).

Short overview of databases used to obtain data on fishery sactor
trade balance with Italy is presented in the following sectCaches and
production of sea fish in Croatia is analysed in the third sedtrade balance
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between with Italy and fishing fleet are presented in theticand the fifth
section respectively. The paper concludes with analysisifrfiarket and
final discussion.

Materials and Methods

In order to obtain an insight into fishery sector in Croasieveral
databases were overviewed.

The main used data source is Croatian Bureau of StatisticS) (@ich
annually publishes Statistical Yearbookwith basic data onrfeshesgularly
collected by Directorate of Fisheries of Croatian MinisifyAgriculture.
Traffic of Seaport is occasional publication of the same institutiagohwas
used to analyse the density of fish ships traffic. FinallySGBso publish
annual data on export and import at 4-digit custom tariff whiah used to
study the trade balance of fishery products between Croatialtalyd
EUROSTAT data were used to compare total catches of ItalyCxoatia.
Croatian financial agency FINA dataset was used to obtainimsigit in the
size of fishery and fish processing business sector. Remaintagwas
collected from National Strategic Plan for Marine Develeptof Fisheries
of the Republic of Croatia and Marine fishery act (NN 81/13).

Catches and Production of Sea Fish in Croatia

In this section we analyse structure and volume of fish and witiene
commercial catches. The presentation is based on CBS anO&IR data
on fisheries. Lokar and Mason (2006) analyse Croatian fishiigrse less
recent period.

The importance and share of marine fishery catches and production i
Croatia can be seen in Table 1. Total fishery production in 204l&yigly
lower than 52 million Euro where majority of these amounts bsldog
finfish. Production of freshwater and diadromous fishes is less titnne,
which can be neglected when compared to marine fishery produatioe si
freshwater and diadromous fishes take less than 500 kg, both in 2011 and
2012.

Value and volume of all subcategories of fish production hasased:
in 2012 compared to 2011. Since value per tonne has decreased atsm one
conclude that a fall in value was sharper than a fall in volume.

Since freshwater and diadromous fish takes small portioptal fish
catches in Croatia the remaining analysis focuses on masheryf catches
and production.
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Table 1. Value and volume of fish production in Croatia

Value in Euro Tonne Euro/Tonne
2011 2012 2011 2012 2011 2012

Total fishery
products
Finfish and
invertebrates
Freshwater and
diadromous fisheg
Crustaceans and
molluscs

Finfish 70.477.729 43.159.525 68.026 | 60.540 1.036 713
Source: EUROSTAT

80.968.877 51.650.680 69.701 | 62.349 | 1.162 828

80.937.771 51.631.903 69.701 | 62.349 | 1.162 828

9.445 3.701 0,4 0,39 23.612 | 9.489

10.460.041 8.472.378| 1.635 1.782 6.398 4.754

Catch and production of sea fish and other marine species énf@esn
Table 2 and Figure 1. It needs to be mentioned that thareddatal evidence
about unregistered marine fish catch in Croatia is rathge.l@overnment
subsidies on fuel for fishing boats significantly affected those numbers.

Table 2. Catches and Production of Sea Fish, Crustaceans, Oysters and
other Molluscs and Shellfishin Croatia (in Tonnes)

Total fish Pelagic fish Oysters,

catch and ] | other
Year - Other fish | Crustaceang

production Total Of that, molluscs

in Tonnes ota Pilchard and shellfish
2008 60.187 46.399 21.194 9.331 461 3.996
2009 66.619 53.659 28.815 9.137 529 3.294
2010 63.252 50.303 26.749 9.298 543 3.108
2011 77.759 66.618 46.051 9.026 505 1.610
2012 69.748 58.687 43,527 8.894 487 1.680

Source: CBS, Statistical Yearbook, 2013:277

Catch structure is presented in Table 3where it can be lsatim 2012
pelagic fish participates with more that 84% in total volurhdish catch.
Species which dominates, as in pelagic fish catch, so infistatatch, is
Pilchard with 62,4% in total fish catch and production. The remgioatch
mostly belongs to demersal fish. Share of crustaceans ircébtal volume is
less than 1% during the whole period.
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Figure 1. Catch and Production of Sea Fish in Croatia
Source: Croatian Bureau of Statistics, Statistizdrbook, 2013

Table 3. Structure of total fish catch

Oysers,
Year Pelagic fish Other fish Crustaceans other mollusc
and shellfish
2008 77,1% 15,5% 0,8% 6,6%
2009 80,5% 13,7% 0,8% 4,9%
2010 79,5% 14,7% 0,9% 4,9%
2011 85,7% 11,6% 0,6% 2,1%
2012 84,1% 12,8% 0,7% 2,4%
Source: Croatian Bureau of Statistics, Statistiedrbook, 2013
Table 4. Chain indices of fish catch
Total fish Oysters,
Year catch and | Pelagic fish Other fish Crustaceansther mollusg
production and shellfish
2009/2008 11% 16% -2% 15% -18%
2010/2009 -5% -6% 2% 3% -6%
2011/2010 23% 32% -3% -7% -48%
2012/2011 -10% -12% -1% -4% 4%

Source: Croatian Bureau of Statistics, Statistizdrbook, 2013

Time trends in fish catch and production can be seen in Table 4 which

contains annual relative changes in catch volume. It can beddkiat total

catch volume increased almost by quarter in 2011 compared to 20%0. Thi
increase owes to a vast increase in pelagic fish cagdi 1 by 32% compared

to 2010, while catch or production of other marine organisms renegigive

166




indices in 2011 compared to 2010. In 2012 compared to 2011, all fish catch
categories register negative trends, except oysters and rottleiscs and
shellfishwhich can be explained by an increase in mariculture.

Value of purchased through first sale is presented in Talbata on
value followtrends detected by analysis of catch volume, sovtiaé of
purchased fish decreased in 2012 compared to 2011. Data included i& Table
show the values in HRK since Croatia has only recenthepbihe European
Union.

Table 5. Value of Purchased and Sold Fishing (includes river fi$h

Veur Fish, fresh or cooled Crustaceaqﬁ\fgr?ég;ztgg), other water
000 HRK % 000 HRK %

2008 379.914 97,16 11.089 2,84

2009 328.711 97,13 9.698 2,87

2010 277.278 99,55 1.240 0,45

2011 311.689 98,77 3.874 1,23

2012 302.029 99,06 2.874 0,94

Source: Croatian Bureau of Statistics, Statistidrbook, 2013:279

Subsequently fishery product trade between Italy and Croatiealgsed
and in light of the recent Croatian accession to the EU.Tabterpares the
EU, Italian and Croatian volume of catch in Mediterranean wigeriod
2008-2012. These values contain only the caches within Mediterranean, so
that they refer mostly to southeuropean countries. It can bddhat Italy
participates in almost half of the EU catch in Mediterran®@émile in 2008
Croatian catch is around 10% of the EU catch, in 2011 it represents one sixth
of the EU catch. Even in the northern and middle Adriatic seai@nasttare
in total catches is 30% (UNDP, 2012:21).

Table 6. Catches in Mediterranean in Tonnes live weight

GEOITIME 2008 2009 2010 2011 2012
European Uniony s 457 456.105 429.094 404.204
(27 countries)
Croatia 49.011 55.365 52.397 70.534 63.599
Italy 221.652 239.564 228.211 210.591 195.839

Source: EUROSTAT
It can be noticed in Table 6 that Italian catch in 2012 was&stiarger

than Croatian catch. However, it can be seen in Figure 2 thati@raatch
demonstrates continuous growth and Italian catch demonstrates costinuou
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fall. Such trends can partly be a reason for a signifidaht éxport from
Croatia to ltaly. Since Italian catches shrink, a shor@igdomestic fish
supply in ltaly is compensated by import.

350 000
300 000
250 000
200 000 -
150 000
100 000
50 000
0

Croatia

Italy

Tonnes live weight

P——

2003 2004 2005 2006 2007 2008 2009 2010 2011 2012

Figure 2. Catches in Mediterranean in Tonnes live weight
Source: EUROSTAT

When aquaculture is compared ratios are slightly different. Vielam
fish production from aquaculture in Italy is almost 10 timegdathan in
Croatia. In fact,mariculture in Croatia is far from sufficily developed.
There are large capacities for mariculturedevelopmengaCroatian Adriatic
coast. However, due to incompatibility with tourism activitiesl alue to
negative environmental impacts, mariculture sector remains/edjasmall.

Table 7. Producion from aquaculture excluding hatcheries and
nurseries in tonnes live weight

Year 2008 2009 2010 2011 2012
Croatia 16.387 16.329 15.686 17.189 13.921
Italy 157.865 162.325 153.626 164.127 -

Source: EUROSTAT

Marine Vessels and Fishing Craft

Important aspects of the EU common fishery policy are membeagjuot
in terms of fish fleet capacity which affects the catclun@ and value.Table
8 provides data on the size of Croatian fishing fleet and tools.

Contrary to the trends in catch and production of sea fishrehds in
fishing fleet indicate that the number of vessels has isetegecently, as well
as total size of vessels measured in gross tonnage (G@h vsha measure
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unit for the overall size of a ship which is grounded in the Intenmeait
Convention on Tonnage Measurement of Ships (1969).

The EU Common Fishery policy certainly affected the trendsaatizn
fishing fleet since it size is taken into account in deieation of national
quotas. The data on fishing tools indicate that single ante tgjtinets
dominate by number.

In order to obtain closer insight into the level of equipmerdss vessels,
the average size of vessels in GT, and average numbehiorg nets per
vessels is presented in Table 9. The equipment ingerisiessels seems rather

Table 8. Marine Vessels and Fishing Craft

Ships Tfotal sizle Fishing nets by typ§ Drift Single and
Number | ° Vgﬁ—se | Trawl nets Purs:t:elne nets | triple gillnets*
2008 488 28.984 1.910 892 1.118 17.752.600
2009| 445 31.236 1.850 841 1.011] 17.630.200
2010 477 32.643 1.254 709 803 15.330.000
2011| 420 32.300 1.254 842 756 12.028
2012| 424 32.922 1.130 836 750 7.015

Source: Croatian Bureau of Statistics, Traffic eaforts, 2011; *From 2011
Gillnets were presented in numbers, while till 2@ti€y were measured
in metres

stable. An average vessel is equipped by 3 trawl nets, 2 geire nets, 2

drift nets and 17 gillnets. A slight increase in averagselesze in terms of

GT is noticed in 2012 compared to 2011. Such a trend is not surprising
knowing that Croatian fishing ships are rather small comparate EU
averages.

Table 9. Average size of vessel in GT, average number of nets by vessel

Ships Total size Fishing nets by type Drift Single and
of vassels, i . )
Number GT Trawl nets Purs:t:elne nets | triple gillnets*
2008| 59 4 2 2 36378 59
2009 70 4 2 2 39618 70
2010| 68 3 1 2 32138 68
2011| 77 3 2 2 29 77
2012 78 3 2 2 17 78

Source: Croatian Bureau of Statistics, Traffic edforts, 2011
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Arrivals of fishing ships by ports are also analysed. Adogrtb CBS
(Traffic in Seaports 2006-2010, 2011:49) in 2010, out of the total quantities
of goods in the international traffic (8 321 thousand tonnes) loadé#uke
seaports of the RH, the most of them departed towards ports of Italy §52,4%

The following table presents traffic in arrivals of fispiships in Adriatic
statistical ports where. Fishing shipsinclude fish catching iahgpfocessing
vessels, while a statistical port is composed of one or pus, controlled
by a single port authority.

Table 10. Arrival of fishing ships in statistical ports

Year 2006 2007 2008 2009 2010
Number of vessels 619 496 951 1011 1069
Thousand of GT 85 68 74 86 98

Average size of vessel

- 137 137 78 85 92
in GT
S_hare of North Adriatic 65 76 80 71 71
(in number of vessels)
Share of North Adriatic 75 82 64 55 64

(in thousands of GT)
Source: NBS, Traffic of Seaports 2006-2010, 2011

There is an increasing trend in fish ship arrivals, both in nuraber
vessels and GT. The most of arrivals happen in statisticed pbnorthern
Adriatic (Counties: Istria, PrimorjeiGorskiKotar, and Likarf). Previously,
this share was even larger in terms of GT till 2008 when the trendsedver

From comparison of arrived fishing vessel size in GT in Takie the
vessels in Croatian fishing fleet in Table 8 it can be ndtizg significantly
larger fishing vessels arrive to the statistical ptrés) vessels contained in
Croatian fishing fleet.

Trade Balance between Croatia and Italy

Fishing is a recognised exporting sector in Croatia where tharedad
to export expensive fishery products and to import cheap ones. Sinoé one
the aims of this paper is to obtain an insight into relation betWeeatia and
Italy within fishery sector, the data on quantity and valueanious fishery
products are presented in Tablell. More fish products are exgoote
Croatia to Italy than imported from Italy to Croatia, with gtten of fresh
fillets.
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Table 11. The classification of products is based on custom tariével 4.

2010 2011 2012

Export/
Product

Import | Toppes | 200 Tonnes | 200 Tonnes | 000 eurd

euro euro

Export 288 419 423 568 286 427
Live fish

Import 25 1.489 36 1.684 31 1.515
Freshor | Export | 10189 | 20.165 11.70] 25652 10.224  23.026
chilled | mport 144 711 188 548 166 494

Export 529 440 1.855 1.625 1.392 1.30P
Frozen

Import 76 293 86 290 33 168

Export 21 68 18 58 40 172
Fish fillets

Import 41 178 60 301 56 317
Dried/ Export 6.172 13.763 5.909 12.847 2.152 5.467
salted | |mport 36 145 24 90 33 166
Crusta- | Export 61 930 68 1.123 60 999
ceans | |mport 86 602 127 985 117 923

Export 534 1.765 564 2.444 634 2.516
Molluscs

Import 267 836 206 724 179 609

Source: Croatian Beau of Statistics

Fish Market

In terms NACE classification of activities, the main ecoroagtivities
related to marine fishing are contained in classes: 03.1fingn&shing),
03.21 (marine aquaculture) and 10.20 (processing and preserviigh,of
crustaceans and molluscs), 46.38 (wholesale of other food, includimg fi
crustaceans and molluscs) and 47.23 (retail sale of fish, crastaead
molluscs in specialized stores). In 2013, there were 18, 10, 3, 18 and
registered firms in mentioned classes respectively, accotdidgtabase of
FINA (Financial Agency), a leading Croatian company for financial
mediation. Those are firms which are obliged to submit annualci@an
statement to FINA and which main activity is one of the ligtledve. These
data exclude fishing cooperatives and crafts. All mention fi{@sin total)
are small ones except one medium-size firm.

Thus, fish processing sector is relatively small in @ag&H, 2013b:15).
Traditionally, most of industry was based on canning (RH, wherel smal
pelagic fish was used as a raw material. In recent periogg ehaalted fish

171



and frozen fish production has been increasing. Most of the demeesalls
catch is distributed to the final consumers as fresh (RH, 203ghhat is, it
is not used for processing.

There are 18 fishing cooperatives approved by Directorate luérgs of
Croatian Ministry of Agriculture with total number of 443 nisars where
some of the fisheries signal the capacities to become prodiganizations
(RH, 2013b:8).

Since the wholesale market places are established witbutliés in
Croatia (the largest whole sale fish market in Rijeldaldankrupted), the trade
channels of the marine fishery products are rather heteragen&or
example, a significant share of the catches has been geltlydito the
restaurants.

Thus, as we previously, mentioned. Most of the small pefesfiigs used
as input for the fish processing industry or as a feed for tibemersal
catches are directed to the restaurants and markespfacethe final
consumption as fresh, or they are exported after the first sale.

Bush (2004) anylised the importance of fish trading networks. We
mention here the main players of marine fish distribution netwo€koatia.
Beside professional fishermenthere exists a category afmall-scale
fishermerin Croatia which is not in line with the EU legislationdahus it is
going to be abolished. Fishermen are usually organized into fisherm
cooperatives (RH, 2010) whose basic activity by NCA is fisharg
aquaculture. Their aims are: common and organized access taatket,
sustainable fishing, and production planning and adjustment tondema
Members of fishing cooperativeshave to sell 80% of theirhc#tcough
cooperatives. First sale can be done to registered buyerg-oshbuyers are
legal or physical personswho are registered at the regidiiest buyers (RH,
2013a).0ther players who determine price and other tradingtcosdare
processing companies, exporters, supermarkets, wholesale mhbideesail
chains, fish market-places and final consumers.

The first contact of fish with mainland happens on a landing itz is
a part of port area, or exceptionally other place outsigmufareas, used to
unload fish and other marine organisms or other products reséiting
commercial marine fishing. Next, the fish is directed to buyitdssselected
objects in line with relevant food regulation serving fortffish and other
marine resources fish sale to the first retail or wiadéeBuyer.The is a lack of
necessary infrastructure which significantly determinesketaconditions,
such as fishing ports, buyoff stations and whole sale marketslackeof
storage and cooling capacities limit the capacities of rfisée to adjust to
demand. On the side of demand, lack of information is evident, so that one of
the aims of National strategy plan for development of fishefitree Republic
of Croatia is improvement in transparency of the market for fish (RH, 2013b)
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which would improve fishermen market position (DG Maritime Afand
Fisheries, 2013)

Consumption of fish in Croatia is rather low taking into considsra
that that Croatia is a country with very long coast. Lack ot tsusne of the
reasons for such a low level of consumption. The importance of consume
trust for fishery sector is discussed in Pieniak et al (2007).

Results and discussion

We find that pelagic fish dominates in total fish catch inafia which
share demonstrated a dramatic increase in 2011. Crustacearsthand
invertebrates participate with less than 1% of total §edé value in 2012.
More fish products are exported from Croatia to Italy than inegdrom Italy
to Croatia. Average size of Croatian fishing fleet vessetuch lower than
the average fishing vessel size arriving to Croatian pdttaket trade is
underdeveloped since whole sale markets do not function. Croatian fis
processing industry consists of small firms, while the fisleerare organized
into fishing cooperatives through which they sell most of their catch.

Conclusions

Croatian fish market is underdeveloped and lItaly is importardati@ro
fish trading partner. Small capacities of Croatian fishilegt as well as
domination of small firms if fishery sector indicate that creatioadtfitional
value is needed along the fish market trade network. Good functiohing
whole sale fish markets, additional storage and cooling cagmas well as
additional information provision about quality through certificatian assure
creation of additional value along the chain.
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Introduction. Formation of Commaodity Science

The opening and formation of above mentioned department happened
during the period of the development of commodity production, which
promoted the extension of trade relations, trade informatiohaexe, the
development of the methods of goods research, accumulation of irnformat
about the properties of the investigated commodity science tebjéhe
investigated objects of the department were rare and gppodducts for
pharmaceutical use, plant and animal origin. The departmentityctiv
investigative results were of the information-descriptiverabter that is why
this period in the history of commodity research was called descriptive as th
first (early XVI century and to the early XVIII century).

The investigations at this stage were aimed at the rdseairc
pharmaceutical products properties, the purpose and methods ofstmgs: u
At this stage the basis of scientific commodity scienu its essence were
created, the areas of research were outlined which defined objectt sulgje
task of commodity science as the scientific knowledge about goods.

Replacement of craft management for industrial production ttokt
place at this stage, increase in trade volumes of Meatieain States required
the scientific information about goods and trade in particukaoutaproduct
characteristics, commodity value of commodity science objedthaus of
its estimation and formation in the process of production. Thesetard
trends of scientific research have been already pradtidedhnical sciences
in particular, in engineering sciences technologies.

This situation encouraged commadity exploration works to impikéme
the technological methods of research in the commodity sphkig.whs
achieved because of the commodity production extension, using advanced
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technological approaches and methods of investigation from thedlegical
sphere into the commaodity sphere. This period was usually calletadity
and technological (early XVIII to the middle XX century) in thistory of
commodity science.

The second stage of development — commodity science-
technological

At the second stage, the subject of investigation of wide range otobjec
is being extended: raw materials, semi finished productshadet and
commodity research tools are being improved; processing anchiesigon
of the experiments results are being made. Commaodity scieendgdked by
the information base, computer technology, etc. At this stage, oegrdstand
laboratories considerably increase the volumes of researetwahaterials
and finished goods features while preparing to the solving of proléms
quality products.

The third stage. Commodity science in market conditions.

The third period of commodity science development in Ukraine is
connected with the origin and development of capitalism (approxinfabety
the 20s of XX century).

Characteristic features of this stage were: the subsedeegiopment of
commodity science, the opening of new commercial educational
establishments, increasing the training of specialists fdetravolving and
development of international ties of specialists - commodity réxpe
formation of international societies of scientists - commodignee.

The event of international significance took place in 1978 in Austr
Vienna. The International society — of commodity science and temnol
IGWT was organized and open there. Since that time and up totpegsen
two years in the countries of — IGWT members the internatiforams,
devoted to the development of commodity science, are being held.

Regular XVIIf" IGWT Symposium was held in Rome (ltaly) in
September 2012. The topic of Symposium was «Technology and Innovation
for a Sustainable Future: a Commodity Science Perspective». Theignélys
topics and trends of Symposiums, that were held during thellagears
testifies to the fact that IGWT, national divisions, namgkyainian Society
of Commodity Science and Technology use global approaches, incidbat t
current commodity science. The modern stage of commodity science
development is of globalization character.
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The current stage of commodity science development
— globalization

The objects of commodity science at this stage should bethmadity
categories of knowledge that surrounds the human environment, which
compose the human living conditions and sustainable development.

The globalization of commodity science objects relates th Ibiog
unusual expansion and strengthening the role of the subject.

The problem of quantitative provision of market and differect@'s of
goods consumption is practically solved.

Consumers of different categories are first of interested in the
quality of commodity science quantitative objectd)ich is defined in
terms the subject study.

This provision is confirmed by global approaches chosen and didcusse
at the XVIIIMIGWT Symposium in Rome. Among them:

— Commodity science, technology and chemistry.

— Product quality, safety and traceability and coresuimformation.
— Consumer information and protection.

— Business ethics and corporate social responsibility

— Quality management.

— Environmental management tools.

— Natural resources exploitation.

— Research and development.

— Energy, waste management and sustainability.
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Introduction

The significant development of IT enabled the employment of
algorithmic trading (thereafter AT) allowing market operatoreave remote
access to a variety of trading venues not needing to be physicalnpraT
involves the use of computer software operating on the basis pakameters
in order to optimize trade execution through the reduction of buly-sel
decisions impacts (Chlistalla 2010). Investment firms hairtclients can
automatically generate orders to trading platforms in regpémsmarket
changing due to relevant information identified through their key paeasiet
Over the last years, the use of these algorithms for ttagistforward order
execution tasks’ has increased. High frequency trading (ther&) is AT
subcategory, and it is characterized by the ability to givecetb a large
amount of orders at very high speed, with a ‘round-trip’ of theui@n time
input on the order of milliseconds. The aim is to benefit from etdiduidity
imbalances or small pricing inefficiencies. HFT suscestical aspects are
therefore related to the ability to dramatically redudeney and taking
advantage from small temporal differences in price datarnviae®n. Fast
market access by some participants entails intermediaidsts reduction
(Biais & Foucault, 2014), though it is source of adverse setecEirms
provided with HFT technology are able to adopt the best tradiatggir as
they can have access to market data slightly before the otheket
participants (Capgemini, 2014).

In 2011, the International Organization of Securities Commissions
(thereafter IOSCO) report highlighted HFT contribution to intiovaand
improvement of market efficiency . However, the report emphasihe
presence of the negative effects that technological developmagtsave on
market quality, such as excessive volatility of the processelck of
transparency. European Security and Market Authority (therdz®&A) has
issued guidelines that provide for disclosure requirements fibr lharket

179



participants and trading platforms. There are needed poliaywa@mions to
regulate latency time reduction services offered to mgeicipants in order
to ensure fair access to markets, orderly conduct of tradwegefficient

execution of orders, market integrity and investor protedbianabove all
ensure the robustness and speed of operations of supervisors caitigkte

negative effects, (Caivano et al. 2012). In redefining Miffidnework, EU

Commission intends to require operators who use HFT technalogye a
certain threshold to comply with specific requirements suchoasls risk
management and capital requirements.

m Trader Productivity
2% m Reduced market
impact
m Execution consistency|

Commission rates

12%
m Speed
7% E Anonymity
Price improvement
10%

Customisation

Ease of use

Internal crossing

Match pre-trade
estimate

Figure 1. Reasons for using algorithms in trading
Source: Algorithmic Trading Survey, 2013

High Frequency Trading Characteristics

HFT algorithms are based on a third-generation intelligent laljie to
evaluate information about market variation and based on whatthledf
trading strategy. Specifically, these algos consider madtatatquired in real
time as input and as output trading decisions automaticattgd by entering,
editing or deleting a large number of orders placed per unihefdn different
trading venues (Kirilenko et al.2010; Gai et al. 2012). They ase
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characterized by the production of high volumes of transactionsodogyt
profit margins per transaction.

Sudden changes in placed orders are used to adapt stratemet ev
minor changes in the market (Hasbrouck & Saar 2012). This athdiiyes
from specific operational and technological characteristicserddpnal
characteristics are (Fabozzi et al. 2009, SEC 2010 ):

e Usage of sophisticated and high speed computer programs to purse a
number of different strategies, generating, rotting and exchanging orders;

e Usage of individual data feeds from exchanges as well bscated
servers in order to minimize network latency;

* Maintenance of very short timeframes for establishing aspaidating
positions;

* High daily portfolio turnover and a large number of order subonsdihat
are cancelled compared to executed trades;

¢ Maintenance of overnight positions;
< Enter into short-term position and end the trading day flat.

— These operating characteristics are due to the use of specific

technologies that consist of (Capgemini, 2014):

* Replacement of copper cables with optical fibers to reduce iatmm
transmission speed

< Bandwidth that allows you to transfer up to 10 gigabits of detagcond

« Field Programmable Gate Arrays (FPGAS), integrated t#&cthat
implement complex logical figures to reduce latency

e Multi-core process, which consists in different processonmking on a
single computer component and performing different tasks at the sa
time

* Co-located servers. Market participants and data vendole&sa racks
and place servers close to market platforms to reduce thieg@distance
between trading servers and exchange servers. (Physicahcdista
reduction can also be achieved by central proximity hosting sysiéch
differs from the co-location because spaces are provided byp#ritds).

Investments in technologies to reduce latency is the main leaitriers
for firms interested in doing business using HFT. Other ralewasts are
those for constantly updating algorithms. The system must béoabterpret
market orientations and to review strategies on theslmsthanges in the
correlation among different factors such as price, intertest gand any events
that can significantly influence the market. Moreover, algoritehwst utility
period requires permanent upgrade procedures. When HFT is usedmglsec
easily decipherable by competitors, causing loss of compettsgefor the
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company that had originated it. Finally, updating algos allows the monitoring
and the correction of any errors or improprieties that might spoil theeima

Method of detection of HFT in markets

Currently, there are three categories of HFT firms: indegeinfirms,
broker-dealers and hedge funds (Capgemini, 2014). However xitésnely
difficult to identify those who resort to use HFT among altkeaparticipants
(I0SCO, 2011). Only a few countries developed strategiedl tptat HFTS
from other low speed algorithmic trading (Caivano et al., 2012)m&sd
current levels of HFT deployment is provided by the private sector.

Among the approaches currently used to identify high frequendgrgra
(thereafter HFTY) it possible to distinguish:

Direct Method: HFTr are identified by information provided Ine t
operators themselves who carry out proprietary high speeddradhis
method does not identify traders who do not use HFT primarily.

Indirect Method: HFTr identification is based on the presaispecific
operational criteria (e.g. low inventory at the end of the aay Mariation in
inventory positions). However, depending on the criteria, therdikely to
keep out some HFTr.

Strategic Method: HFT strategies are identified through thiysiaaf a
large amount of data in order to pick up entry, modification andetlation
flows of orders. This can lead to strategic approach disaatyemtelated to
the large amount of resources needed to carry out the collectibanalysis
of data. Moreover, the present inability in identifying all Hp@ssibly
strategies could lead to the erroneous inclusion of oper&arsld not use
high speed systems, and vice versa.

HFT Strategies

High speed trading consist in technical tools usable inda vange of
strategies. Very often, HFTr do not implement new trading giegdut they
implement strategies that have already been distributed inmiudxet
employing fast computer technology (Angel & McCabe 2013; Biais &
Foucault 2014). This is the case of “market making strategy involves
continuously posting passive orders on both sides of the order boadein o
to offer liquidity to other market participants and earningsipread” (I0SCO
definition). Market making is useful as it aims to reducédsiki spread prices.
Increasing competition among market makers enables offedngpetitive
prices. Operators who can act quickly have great advantagesother
participants. Fast traders are able to capture more oppatuaitd to profit
before the spread is too much reduced (Foucault, Kadan & Kandel. 2013)
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HFTr due to their operating speed can place their proposia¢ dbp of the
column of order (front-running), discouraging traditional market earmko
participate in the market and threatening to create tempadliapyidity
phenomena. This ‘predatory’ behavior has the predictable consegoén
market participants confidence erosion (Bhupathi 2010). Anotletegyr is
statistical arbitrage. Statistical arbitrage aimgriake profit of short-term
price movements. Rather than to respect the historical pgrimeds, traders
simultaneously buy and sell securities for which the tempanayement of
prices is due to technical reasons. It might seem that dhdity of this
strategy is based on the ability to discover mathematalationships of
market prices, but success is not necessarily due to thiopeant of a good
model. This is actually determined by the ability to perform thghdst
number of transactions in terms of timing and cost efficiestatistical
arbitrage strategies involve many risks

Model risk: it is related to computer models defaults. It may happén th
an operative damage can influence other HFTr behavior. BecalsetdBs-
market operations, defaults can negatively impact the entire marke

Liquidity risk: it is involved when statistical arbitragéragegies are
implemented on low liquidity stocks where violent price fluctuatiomay
hinder the closing of positions at a loss.

Operational risk: the opening of a large number of transadtend/es
a general operational risk that can spread its effectsctienee market
conditions or in case of malfunctioning of systems running.

HFT Effects

Theoretical and empirical contributions on HFT impacts on the financial
markets provide manifold results. The high dynamics of HFTailen
difficulties in isolating the effects that tightly dependsrategies in which
they are employed.

Main benefits of HFT use

Market efficiency is expressed by price capacity to reffast and
accurately market information. This is known as the ‘newsctiaa
mechanism. Markets need to respond quickly to news, and forgason,
market participants devote significant resources to infoom&ollecting and
analyzing processes. HFT make price updating in short-term bpmssi
improving market through all available information incorpanatiSpeed has
a key role in incorporation phase (Angel & McCabe 2013). In, fenet
capacity to quickly process information relevant for the markdilegalFTr
to return to the market the necessary information for equilibnuice
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formation, helping to speed up the entire adjustment procassr(Birilenko

& Brogaard 2012). While the increased access to information proni@es
formation of the price, on the other hand the fear of offer devatudtie to
distort price formation can induce market participants &ikenuse of dark
pools - electronic trading venues that do not display public quotesoitks
(Rose, 2010). Another aspect for which the use of HFT can generate
ambiguous effects is liquidity. Some studies show that stestdgi which
there is the use of HFT help to add liquidity to the maftendershott, Jones
& Menkveld 2011). HFTr search liquidity capacity is greateant other
operators, since expanding the capacity to store informatidnreducing
reaction times allows operators to take advantage of tradipgriopities
before they vanish from the market (Biais Foucault & Moinas 2013).

Main disadvantages of HFT use

High speed trading benefits deriving should not overshadow risks tha
occur to market efficiency and integrity. Because of it$italib negotiate
positions held for periods of time lasting only a few minutes, HFTaffact
price fluctuations and volatility in the short term (Chakrabarty &iCd14).

HFT effect on liquidity is ambiguous. Liquidity provided by HFTr
involves the overestimation of the effective one. This phenomenarkas
‘ghost liquidity’ is due to the characteristic of disappegrat times when
market conditions are more turbulent (van Kervel 2012). This cppemaif
HFTr place an order on different platforms to increase setlramces. If the
order is executed on a trading venue, ‘twins’ orders will be imaelgi
deleted from all other platforms on which they are present. Caiwes
result in a reduction of liquidity. High speed allows traders to send thdsisa
of orders in stock exchange, and then delete it immediately.siraiggy is
called quote stuffing (Egginton et al. 2014). Defective HRh @&ct in
unexpected ways and lead to chain reactions that affect naylielity in
very short time frame (IOSCO 2011). For example they can igmpl
downturns, as it happened in Flash Crash of May 2010 (Menkveld & Yueshen
2013), (Figure 2).

Both in normal times and in market stress times, HFTr are not willing to

accumulate large positions and the attempt to rebalance thitiopeduring

stress times it determines a subtraction of liquidity to riteeket and it
increases volatility. Another negative externality generddy HFTr is
adverse selection. HFT operations are based on a superior inforsystem

which generates high costs (Jovanovic & Menkveld 2012). For tasomne
traders could be pushed to prefer dark pools to avoid theggigatare caught

by HFTr. Displacement of traders in dark pools affects pdiseovery
process. Arguments opposed to those previously exposed argue that the
operating speed of HFTr would quick integrate market pricEgnmation
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fostering price discovery. However, this can affect efficyent decision-
making mechanisms of the market participants, (Biais et al. 2013).

DOW 9,869.62

¥ 998.50/9.2% 10,000

10AM 12PM 2PM

Figure 2. The Dow Jones Industrial Average, May 6th, 2010

Source: http://money.cnn.com/2010/10/01/markets/SEET C_flash_crash/,
accessed April 2014

HFT and manipulation

Some HFT strategies can generate trading manipulations. The U.S
Securities and Exchange Commission (SEC) highlighted the adoption of
momentum ignition strategies which consist in buy/sell orglebsission to
lead to artificial price changes. In this way HFTr cancefhtly change their
position, either selling at inflated price or buying at extrert@lyprices. This
practice undermines the ability to make predictions based oomuis flow
(Biais & Foucault 2014). Another manipulative strategy congispdacing a
large number of orders in the market (quote stuffing). Quoteirgjufhay
affect slow traders market access. Instead, ‘smoking’ prowdasenient
order submissions that will be then modified by placing le@srédble terms
before slow traders attracted in the transaction carzeeatirder changed
characteristics.

In case of ‘spoofing’ HFTr objective is to get the best buyirige. To
pursue this aim, HFTr will submit sell orders in order to incatber investors
to believe that phase of decline started. Subsequently, high spdex twill
cancel orders before they are executed and they will enter dayspwhich
were previously affected by the pressure exerted on the sugel{Gaivano
et al. 2012).

‘Wash sales’ procedures are fictitious sales designed tdatera greater
trading activity than it is actually carried out in orderincrease interest of
specific trading stocks. This practice has resulted ingigrices making
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appear the market more liquid than it is in reality and a&irgy pressure on
the stock price (Angel & McCabe 2013).

Increased risk for market stability occurs furthermore whefrl H
strategies are combined with ‘controversial tools’ (Bhupa@iO2. Flash
orders allow investors to have preview information on trade ordansather
market participants. This involves creating two-tier keérand improper
disclosure of information(Rose 2010). ‘Naked access’ referketgtactice
put in place by market makers and broker dealers that enaliledidms to
have direct access to their exchange servers usingMiagket Participant
Identifier (MPID) (Chakabatry et al., 2014). Naked access allivaders to
have direct access to the market without going through theaate-thecking
systems to reduce latency.

Policy Issues

Recent changes in global market have lead European legislataure en
its proper functioning. In this broad view, HFT is one of the niggne. In
October 2011, EU Commission adopted a new Market Abuse Regulation
(MAR), where there are specified HFT strategies thatiked to constitute
a market abuse (COM (2011) 651). Instead, Markets in Financiaiimsnts
Directive (MIiFID) (first draft in 2004 and revised in 2007) nee#@hancial
intermediaries and investors requirements to conduct investreentes
throughout the Community, providing for European regulatory framework
harmonization. According to the Directive, each member Stats ensure
that investment firms execute orders to achieve the bestsrdsultheir
clients. In addition, companies are required to comply custanmsractions.
The directive has been revised several times in order t@mea that the
financial system remains as safe as possible. Today aegeslation drafting
is in progress. Reforms will develop strict transparetacly.ensure that dark
trading of shares and other equity instruments which undermine effarie
fair price formation will no longer be allowed]. MiFID Il wi[l. ensure that
legislation will keep peace with technological developments (EY
Commission Memo 14/15). Specific controls will be introduced to the AT
activities. In addition, firms that provide direct electromiccess will be
required for the adoption of risk control systems to prevent pescthat can
result in disorderly markets or market abuse.

Policy Responses
The possibility that HFT can produce negative externalitiespasked

debate on possible policies to minimize these effects. Tlwviohg measures
highlight disadvantages and risks associated with their adoption.
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Mandatory Notification of Algorithm: the aim is to mitigaseftware
malfunction risks. HFT organizations must notify authoritbaracteristics
of algos and systems for risk management used. However, rdaifica
requirement has disadvantages in terms of costs associatdd wi
communication of information because the high pace of change dbe to
need to constantly adapt to changing market conditions.

Circuit Breaks: there are interruption of trading mechasishiey are
used to facilitate the management of momentary orders imtwdahat can
cause sudden price movements (Poirer 2012). Pausing markes eagood
way to allow market participants to recalibrate theatsties and to reset their
own algorithms parameters (IOSCO 2011). Risk associated veitbhsh of
this tool is to slow down price discovery mechanisms. If nadee aware of
the threshold that triggers the interruption, they will begialihg activity
gradually approaching the threshold. This behavior will speed ephbid
achievement. It is therefore necessary to proceed by workitingocareful
modulation.

Tick Size : A tick is the minimum level of price change that ot can
cause and it depends on instrument characteristics. In liethtne is not an
universally acknowledge method for determining optimal pride tiOSCO
2011). Tick size reduction may encourage retail investorié exreases
competition, moreover it reduces spreads and it contractsngramists.
However, when ticks are very small they are a great iiveefdr HFT firms
to submit orders that will be canceled before execution.

Minimum Order Exposure Time: this tool prevents cancellabén
submitted orders for a minimum period of time. This instrumemis aio
mitigate quote stuffing and ghost liquidity effects (Jone$320Minimum
exposure time in order books can be differentiated on the badiseof
characteristics of the contingent market. An indirect éfféthis tool consists
in reducing information flow that comes to trading platformisatTreduces
risks of technological problems related to co-managemenemsgsthat
receive and process such data. Risk associated with the iioposit
minimum exposure time is an adverse effect on price formaftianatket
participants are able to react to sudden events only afestanctime span,
that will impact relative price ability to incorporate new infation.

Order to Trade Ratio: It imposes a maximum limit to ordémsssions
and executions.

Periodic Auctions: Periodic auctions are characterizeddy titne and
duration randomness. If this tool is scattered in trading phasgsctn
mitigate HFT competitive advantage in terms of speed. Negetfect of this
measure could consist in discouraging supply of liquidity to the market.

Controls to trading: The establishment of pre and post-trade mimimu
requirements of market participants and the control of pre and pdstgrof
their activities ensure platforms orderly functioning. ESMA &kso proposed
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the introduction of controls to prohibit unauthorized accestheotrading
systems, imposing filters on prices and quantities (ESMA 2012).

HFT & Ethics

Finance could not exist without ethics. Delegating own asset
management requires trust. There are numerous ethical istates to HFT
usage. Are HFTr imposing an unacceptable risk to the markeif?Tisisage
giving a fair advantage to its users or is it affecting rizg@rket participation?

Is it right to impose limits on technology such as minimum ordgposure
time? Who is responsible for negative effects production?

In finance many ethical issue have been addressed by thetlegisia
by the companies through self-regulation (Boatright 2014). Codes of ¢onduc
conditions financial institutions governance processes intervemargas not
governed by rules and obligations imposed by regulators and swpgrvis
authorities. UNESCO defined ‘good governance’ decision making and
decisions implementation processes developed in accordance iglith e
parameters listed below (Figure 3), (Sheng 2009).

Consensus Accountable
oriented
Participatory Transparent
GOOD
GOVERNANCE
Follows the Responsive
rule of law
Effective and Eqil::::‘:::v‘:'d
Efficient

Figure 3. Characteristics of Good Governance
Source: UNESCO 2009

Ambiguity of market output production increases problems of dthica
behavior in finance. High level of uncertainty hinders perceptiaf cause
and effect relationship between the adoption of a specific tend results
produced in training environment, (Davis, Kumiega & Van Vliet 2013). HFT
amplifies this problem due to rapid adoption of the trading sgiege
Universality of good governance principles allow them to beiegpd HFT
firms and they can be used in corporate strategies in ardeek ethical goals
of fair behavior.
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Accountability: HFT technologies and strategies require coetbaction
of traders, computer engineers and quantitative analysts. Croggiisy is
HFT strategy core. These three functional areas traditoraspond to
different ethical principles that lead them to analyzeksrirom their
professional perspective and from there deduce their prioréle.stt is
necessary to develop a single ethical conscience thaéss#dr company
policy based on contact points of various ethical codes. Compatemnadl
authority has to check compliance with these principles amdugt be
accountable to the public.

Transparency: Firms should periodically produce reliable and clea
reports in order to inform stakeholders about their perfornsafdeey must
ensure a regular update on the state of the art of their procedurestibnaddi
companies should keep detailed records of information about késiares,
system properties, testing methodologies to enable competentitiesghior
carry out their monitoring role (ESMA 2012).

Responsiveness: Prompt reaction to stakeholders needs is eakay f
of good governance. High speed trading takes place automatically i
milliseconds time frames. That does not allow real-timeections. However,
algos are implicit ethical agents (Moor 2006), which can be progesirio
act in accordance with ethical principles (Anderson & Anderson,)2007
Companies are then able to correct the system on the basisraéttieal
policy, of a constant monitoring of the interaction between therayatel the
market, and the collection of information relating to the neesfdsheir
stakeholders.

Equitable and Inclusive: the main criticism leveled aga##st firms is
that they take unfair advantage because not all marketipartis can support
investments to develop algorithms. This advantage is ltkdlyad to a ‘crisis
of participation’ (Angel et al., 2013). Initiative of companiés IMarketcetera
can solve this problem. Marketcetera is an open source pdgeoted to
democratizing access to high frequency trading (www.marlestterg).
HFT firms should ensure support to similar initiatives to Gbuate to
guarantee fair market access and to increased soaiatagailting spreading
technology knowledge.

Effective and Efficient: Shareholders profit maximizatisrcompanies
main objective. In order to avoid that risks linked to this pémsecution could
provoke negative effects to the market, HFT firms must adopt tesstensy
ESMA suggest that system of testing has to include performance
simulations/back testing or offline-testing within a tradingtform testing
environment. By adapting testing methodology to the adopted HFT #steg
companies would not only ensures the real efficiency of thersysut also
they would be able to verify its compliance with regulatory framework.
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Follows the rules of law: Boundaries of financial organizatiactions
are well defined by regulatory framework and supervisory auib®ri
disposals. However, firms should not restrict themselves to camepl they
should adopt a pro active behavior. Companies have to voluntary adopt
guidelines and best practices. They have to implement nedestis and to
impede unethical behaviors of other market participants, (erguption,
financing of non-ethically correct companies/activities ).

Participatory: Firms must ensure compliance with sharetwldgints,
encouraging their participation to decision meeting where thryegercise
their voting rights. Shareholders have to contribute in marketegies
development. They have also to monitor that strategies arenmapted in
accordance with diligence and prudence principles. Companiest m
contribute to the spread of a smart and prudent risk mamedeculture
among internal (employees) and external (shareholders) stakeholders

Consensus oriented: HFT can collect and analyze flurryidaavery
short time. That characteristic enables those algos torpedibective long-
term forecasts and thereby protect stakeholder interests andrateojmea
sustainable perspective.

Conclusions

HFT technological and operational characteristics mak#fficult to
identified it in the market. However, its effects areicesble and they can
affect market proper functioning. According to Kearns is ipiessto
distinguish between passive HFT and aggressive HFT (Kiolenlal. 2010).
The presence of passive HFT in the market ensures allcipartis
contributing to efficient price formation and increased ligyiditthe market.
Aggressive HFTr adopt predatory behaviours that manipulate tearke
eroding market participants trust.

Strategies and automated trading systems should plan thdingtra
decisions process basing it on fairness, prudence and diligeimcgples.
These principles are the basis of good governance. Adoption of quality
management systems able to guarantee the fulfillment ofghestrands of
good governance must become the real competitive advantage of HFT firms.
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Introduction

Ripened cheese is generally produced in large blocks, and tivben
optimum degree of maturity is achieved, it is portioned and padkiage
"consumer units". Metabolic, enzymatic, microbiological and playsic
changes continue to take place in packaged cheese, and thiyimtetimse
processes is determined by the applied packaging method. Packéiting
unsuitable barrier properties, including permeability to a@tewvapor, gases
and light, can lead to drying of the cheese surface, oxidatiocheese
ingredients such as fat, and the development of undesirabldloraymostly
yeast, molds and bacteria. The above processes can be intengifieldged
cheeses that have a relatively long shelf life. For thasae, packaging
materials and packaging methods applied to cheese and otlyeprdaiucts
should be carefully selected.

Vacuum packaging and modified atmosphere packaging are popular
packaging methods where excess air (oxygen) is pumped out andeudrad
gas or a mixture of neutral gases is introduced to the packagimgvent and
delay microbiological and chemical changes in cheese. Ripenedeshee
excluding mold-ripened cheeses, are usually packaged under modified
atmosphere containing various quantities of carbon dioxide,)(@@d
nitrogen (N). The bacteriostatic and bactericidal properties of suchapg@i
are generally attributed to GOThe proportions of carbon dioxide in every
gas mixture should be defined individually for every type oeshebased on
its specific attributes such as water activity, pH, microlecies and
abundance.

Gas absorbers and emitters can be placed inside cheese pgdkagi
produce a new generation of active packaging. Active packagiegacts
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with the packaged product or the atmosphere inside packaging to prolong the
product's shelf life. The atmosphere inside packaging is mosttietly
modified by oxygen and carbon dioxide absorbers and emitters in the form of
sachets or substances embedded directly into the packaging material.

The objective of this study was to evaluate the effect of gas composition
in modified atmosphere packaging with and without oxygen absorbers on the
shelf life of ripened cheese.

Materials and Methods

The experimental material comprised Dutch-type (Gouda) ripened
cheese supplied by three dairy plants. In the laboratory oféparbnent of
Dairy Science and Quality Management, the products wermipedt (150 g
+ 20 g) and packaged in PA//PA/IPE/PE-EVA bags with the dgpaic450
cm?® and thickness of 70 um. Cheese samples were packaged inlthadu
C300 single-chamber machine with the use of four different methoéds
active packaging (the air atmosphere was modified by placisachet of
ATCO FT 210 oxygen absorber inside the packaging) (AP), Il — neatdifi
atmosphere packaging (40% €@nd 60% M) (MAP), Il — modified
atmosphere packaging with an oxygen absorber (MAP + absorberiy Bdr—
(control). Packaged cheese portions were stored at itiqgetature of 6 +
0.5°C for 90 days. Samples of fresh cheese and cheese stored for 30, 60, 90
days were analyzed.

Gas composition inside the packaging of fresh and stored cheese was
analyzed in the PBI-Dansensor CheckMate3 gas analyzer. Samhfftesh
and stored cheese were analyzed to determine plate countifoofitbhcteria
on VRBL medium (Merck) according to standard PN-93/A-86034/08, yeast
and mold counts on YGC selective medium (Merck) according talatd
PN-ISO 6611:2007. A sensory evaluation was performed by the gnadati
method based on a six-point grading scale (1P6)1EO 4121:1998; PN-ISO
6658:1998) Five sensory attributes were evaluated: color, eye fasmati
consistency, aroma and taste, based the specification of qualtiytas for
Gouda cheese defined by standard PN-68/A-86230 and IDF Standard
99C:1997. Coded cheese samples were evaluated by a teara ekferts
trained in sensory analysis. The analyses were performedeanRhich-type
ripened cheeses.

Results and Discussion

The results of the analyses revealed variations in gas coiopasgide
cheese packaging, subject to the applied packaging method eagkdime
(Table 1). In control samples stored for 24 hours, oxygen contergadecr
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to 17.90% on average, and carbon dioxide content increased to 5.68%. Aft
30, 60 and 90 days of storage, the oxygen content of control packaging
decreased from 2.67% to trace amounts, and the carbon dioxide content
decreased to 22.70%, 21.58% and 19.20%, respectively. The observed
changes in gas composition resulted from microbiological and enezymat
processes in cheese stored in atmospheric air. In packaginooanexygen
absorbers, oxygen was removed completely, angdd@tent increased from
0.37% after 24 hours of storage to 1.51% after 30 days of storage, and
decreased to 1.14% after 90 days of storage. Cheese was paokage
atmosphere composed predominantly of nitrogei. (N

Table 1. Gas composition inside packaging of Dutch-type ripened
cheeses packaged with the use of different methods and chill
stored for 90 days.

1 day || 30 days || 60 days || 90 days

Packaging

0,
method gas content [%]

02 CO. N2 Oz CO. N2 Oz CO. N2 Oz CO. N2

18.67| 4.70| 76.63 2.84 2512 7200 0.21 2400 7%.79 .04 2120 [78.76

Control  ™1790( 565| 7644 506 16.05 7849 0.02 1655 8443 0.02 17.75 B2.23
17.13| 6.60| 76.29 00§ 26.83 7341 0.07 2420 7%.73 (.01 20.80 [9.19

- 17.90| 5.65 | 76.45| 2.67 | 22.70| 74.63| 0.10 | 21.58 | 78.32| 0.02 | 19.92| 80.06
X s +0.77 | £0.95| #0.18 || +2.51 | +5.74 | +3.64 || +0.10 | +4.36 | +4.43 || +0.02 | +1.89 | +1.89

0.12 0.37] 9953 0.0 0.1 99.40 0.00 0.70 9930 Q.00 .85 9.15
AP 0.10 | 0.10| 99.8¢/ 0.00 2.5 97.47 0.00 1p7 9§03 (.00 p.17 7.83

0.13 | 0.63| 99.24 0.0 1.9 98.10 0.00 147 9§53 (.00 40 9.60

- 0.12 | 0.37 | 99.51| 0.00 | 1.51 | 98.49| 0.00 | 1.38 | 98.62| 0.00 | 1.14 | 98.86
X s +0.02 | £0.27 | #0.28 || +0.00 | #1.26 | #1.26 | +0.00 | +0.64 | +0.64 || +0.00 | £0.92 | +0.92

0.28 | 32.20| 67.54 120 3534 63.46 059 3427 6%.14 .65 29.10 [70.25
MAP 0.27 | 33.80| 659§ 0.03 2890 7107 0.04 2930 70.66 .02 2820 [71.78

0.26 | 35.40| 64.34 009 3590 6405 0.08 3137 68.55 .02 29.63 [70.35

- 0.27 | 33.80| 65.93| 0.43 | 33.38| 66.19| 0.24 | 31.65| 68.11| 0.23 | 28.98 | 70.79
X s +0.01 | £1.60 | #1.59 || +0.67 | £3.89 | #+4.23 || +0.31 | +2.50 | +2.79 || +0.36 | +0.72 | +0.86

0.00 | 31.02] 689 o00d 2790 72fo0 000 2486 7§14 ¢.00 f9.40 [0.60
MAP 0.00 | 31.08| 6894 0.0 2814 7186 000 2670 7330 (.00 20.16 [79.84

+absorber
0.00 | 30.80[ 69.2¢ 0.0 29.78 70.p2 0.00 2516 74.84 .00 9.04 B0.96

Wy 0.00 | 30.97| 69.03| 0.00 | 28.61| 71.39| 0.00 | 25.57| 74.43| 0.00 | 19.53| 80.47
X s +0.00 | #0.12 | #0.12 | +0.00 | +0.84 | +0.84 || +0.00 | +0.81 | +0.81 || +0.00 | +0.47 | +0.47

Source: own research

In modified atmosphere packaging (40% Cfd 60% M), the actual
carbon dioxide content was lower than the expeciutent, and it was
determined at 33.80% on average. Carbon dioxidddeemained fairly stable
until storage day 60. After 90 days of storage,déwdon dioxide content of
packaging decreased insignificantly to 28.98% @raye (Table 1).
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The presence of oxygen was not determined in MAP with and without
oxygen absorbers throughout the entire period of storage. The carbon dioxide
content of packaging decreased gradually from 30.97% after 1 day of storage
to 19.53% after 90 days of storage. The observed changes in CO
concentrations are difficult to explain. They cannot be attribute the
dissolution of carbon dioxide in the product, because &®els were
significantly higher than in MAP without oxygen absorbers. Eperted drop
in the carbon dioxide content of MAP containing oxygen absorbers ceuld b
explained by the reaction between Cahd iron hydroxide formed during
oxygen absorption.

Table 2. Microbiological evaluation of Dutch-type ripened cheeses
packaged with the use of different methods and chill stored
for 90 days (yeast, mold and coliform bacterial counts and
the average yeast, mold and coliform counts are expressed
in terms of log CFU).

) T3l’39e| of | sZﬁZTe Control AP MAP MAP + absorber
microbiological
contamination 0 30 60 90 30 60 90 30 60 9 3 6D 90
448 | 585 520 63§ 3502 4cp 4Jo 3hs 3tz 451 §14 p2a |s64
Y
ﬁg;tciﬁfgqts 426 | 628 6200 604 500 528 544 4bs 42 515 385 hoo (472
354 | 566 | 6.40] 558 343 382 345 3.b4 283 366 441 P42 |4.88
X ts 423 || 6.01 | 6.15| 6.11 | 455 | 4.84 | 519 | 4.22 | 420 | 477 | 476 | 481 | 5.27
llog Cf‘u/g] +0.40 || 20.26 | +0.52| £0.33|[ £0.72 | +0.65 | +1.02|( 20.45| +0.73| 20.61|| £0.53 | £0.75 | £0.40
408 || 536 420 524 290 350 348 3)5 326 dJeo 460 hes [3.90
"’['l‘;'s gf‘ﬂjg]‘s 341 || 554 | 530 55] 478 480 546 3bpo 4loo 426 312 Bes 511
320 || 500 558 43f 258 32p 240 3p3 2015 Je0 396 P62 |3.87
X ts 373 || 536 | 5.30 | 5.24| 431 | 436 | 479 |[ 3.57 | 3.60 | 3.94 | 4.22 | 4.27 | 4.68
llog Cf‘u/g] +0.38 || 20.22 | £0.60 | 0.52[ +0.97 | +0.68 | +1.25|( +0.34| £0.76 | 20.71|| +0.61 | £0.50 | +0.58
Coliform 090 | 420 357 35 272 34b 24 3p2 1joo J7s 369 B.os |a64
bacterial counts|| 0.90 || 2.63 | 1.00] 409 236 100 245 =201 oloo 474 398 Bi12 |497
[log cfu/g] 238 || 241 228 219 308 100 344 3b4 3Joo 18 397 B.o4 473
X +s 1.93 || 375 | 3.11| 3.66( 2.81 | 3.02 | 3.30 || 3.46 | 253 | 2.62 | 3.90 | 3.08 | 4.80
llog Cf‘u/g] +0.70 || 20.80 | +1.05 | 0.79|[ £0.29 | +1.17 | +0.36/( 20.72| +1.25| 20.27|| £0.13| £0.03 | £0.14

Source: own research

The observed changes in the gas composition of packaging were

correlated with changes in the abundance of cheese microfyest; molds

and coliform bacteria (Table 2). The greatest increasesaist yell counts was
noted in control samples. The average size of yeast populattweased from

4.23 log cfu/g before packaging to 6.01, 6.15 and 6.11 log cfu/g afté030,
and 90 days of storage, respectively. In active packagingicmgiaxygen
absorbers, a somewhat lower increase in yeast counts wasdepariging

from 4.55 log cfu/g after 30 days to 5.19 log cfu/g after 90 day®iHg. In
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MAP, yeast counts remained stable (relative to fresh sajnphei storage
day 60 and were determined at 4.77 log cfu/g on average after 90 days.

In cheese samples packaged under modified atmosphere with oxygen
absorbers, a minor increase in yeast counts can be explainedfagtttieat
yeasts are facultative anaerobes that can grow without oxygerobserved
increase in yeast abundance in the above samples can alsdoéealtto the
drop in carbon dioxide levels in MAP with oxygen absorbers. Oxygen
absorbers are recommended for use with MAP to maintain anaerobic
conditions inside packaging.

Similarly to yeast, the lowest abundance of molds (relatveamples
packaged with the use of other methods) was determined in $dAiples.

The average mold counts in cheese packaged under modified atmaespteere
somewhat lower than in fresh samples after 30 and 60 daysagjestamd only
insignificantly higher after 90 days of storage (TableT2)e highest mold
counts were determined in control samples where they remainkgdstalvle
throughout the period of storage.

The use of oxygen absorbers in MAP had an adverse effect on shange
in mold abundance. Mold counts in cheese samples packaged under modified
atmosphere with oxygen absorbers were higher than in MAP withoutroxyge
absorbers and comparable with mold concentrations in active packaging with
oxygen absorbers. The above findings could be attributed to a decrease in the
carbon dioxide content of MAP with oxygen absorbers (Table 2).

The average size of coliform bacterial populations in frelshese
samples was determined at 1.93 log cfu/g. In control sample$orooli
bacterial counts reached 3.75, 3.11 and 3.66 log cfu/g after 30, 60 diags
of storage, respectively. Somewhat greater variations iralb@dance of
coliform bacteria were observed in cheese packaged withsteof other
methods. No significant correlations were reported between timelabce of
coliform bacteria, packaging method and storage time.

A sensory evaluation revealed that the analyzed sampleatofhB/pe
cheese were characterized by satisfactory quality throughewxperiment.
In fresh cheese samples, the evaluated sensory attriboresl 2£13 to 5
points on a six-point grading scale, and no significant vanatiwere
observed throughout the entire period of storage (Table 3). Tieorge
analysis did not reveal any correlations between packagirtgoth€gas
composition inside packaging) and the sensory attributes of theireech
cheeses. The sensory attributes of samples packaged with thediffererfit
methods scored a similar number of points on the grading staide(3).
Control samples scored a lower number of points for taste ane dénamthe
remaining samples. The above results can be attributeddgaslemmposition
inside packaging because air promotes the growth of undesiralvteflana
and chemical changes that lower cheese quality.
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Table 3. Sensory evaluation of Dutch-type ripened cheese packagedhwit
the use of different methods and chill stored for 90 days.

Weight Fresh Control AP MAP MAP + absorber
coefficient Sensory sample
W. attribute
w 0 30 | 60| 90] 30| 60| 9off 30 60 o9 3 SO
400 | 400| 467 304 400 467 543 4po 4[33 400 400 k67 [5.00
COLOR 500 | 550] 550 56 550 550 580 550 5[50 §60 550 b.50 |5.60
0.15 400 | 450| 450 40 40p 40p 4§0 4po 433 433 400 k33 [4.33
- 433 || 467 | 489 | 420 450 | 472 | 5.14|[ 450 | 472 | 4.64|f 450 | 4.83 | 4.98
X ts +0.58 |[+0.76 | +0.54 | +1.31 +0.87 | +0.75| £0.57|| +0.87| +0.68 | 0.84][ +0.87 | 0.60 | +0.64
4.00 || 400| 433 461 400 433 4§z 4po 433 4oo 400 k33 [4.33
EYE
FORMATION || 440 || 425| 425 44d 425 425 440 4ps aps 433 425 hos5 |460
0.15 400 || 4.00] 400 400 400 400 440 4B0 400 450 430 W00 |4.50
- 413 |[ 408 | 419 | 436 408 | 419 | 424 418 419 4.28( 418 419 | 4.48
X ts +0.23 || 20.14 | 20.17 | +0.34/ £0.14 | 20.17 | +0.21[ £0.16 | 20.17 | 20.25| +0.16 | 0.17| +0.14
5.00 || 5.00] 467 46l 500 467 5§0 5p0 5[33 900 500 P00 |4.67
CONSISTENC "4 60 | 413] 500 sof 43p 4sp sfo apo ars d20 475 prs |s.20
0.25 2.00 || 450 500 500 450 500 540 4po 4jso 480  4.00 WK.80 [4.90
- 453 || 454 | 489 | 489 463 | 472 5.00][ 450 | 4.96 | 5.00( 458 | 4.85 | 4.02
X ts +0.50 || £0.44 | 20.19 | +0.19/| £0.33 | 20.25 | +0.00|[ £0.50 | 20.32| £0.20|| +0.52 | £0.13| £0.27
500 || 550 467 433 550 500 543 550 5[33 433 550 F.33 [4.33
AROMA 5.00 || 4.75| 4.50| 4.0 4.7 450 440 45 425 460 .75 K50 |4.60
0.20 500 || 450] 400 3.70] 490 500 440 450 4[30 450 450 W30 |4.30
- 5.00 |[ 492 | 439 | 401 505 483 | 474 492 463 481 4902 a71| 421
X ts +0.00 |[+0.52 | £0.35 | 0.32 +0.40 | +0.29| +0.51|| £0.52| +0.61 | +0.45|[ +0.52 | +0.55 | +0.17
2.00 || 5.00] 4.00] 3.6J 500 438 4J7 5p0 467 483 500 W33 |4.33
TASTE 360 || 350] 3.50] 3.49 350 376 440 35 4jo0 440 400 W75 |4.60
0.25 480 || 380 330 304 430 400 343 4po 3Jo3 4oo 400 h20 [4.25
- 413 || 410 | 360 | 336 427 | 403 | 4.00[ 4.25| 420 | 441 433 | 443 | 430
Xzs +0.61 || 20.79 | 20.36 | +0.34/| £0.75| 20.29 | +0.17|[ £0.66 | 20.41 | 20.42| +0.58 | +0.29| +0.18
_ OVERALL
z=1 SCORE 443 || 446| 436| 413y 45) 440 4fi 4p7 455 465 451 62 |463

Source: own research

The shelf life of portioned Gouda cheese supplied by domestic da
plants was most effectively prolonged by modified atmosphere giacka
containing 40% C®and 60% M Active packaging with oxygen absorbers
also slowed down the proliferation of the analyzed microorganisutgo a
lesser degree than MAP without oxygen absorbers. A similaeaserin
microbial growth rates was observed in MAP with oxygen absorbées.
analyzed cheeses were supplied by three dairy plants, and theittarlin
attributes that are crucial for the selection of the optatiaosphere inside
packaging. Despite those differences, the analyzed samplpendesi
similarly to increased carbon dioxide levels in packaging.réhelts of this
study confirm the well-known fact that carbon dioxide is the rafisttive
antimicrobial agent for modifying the gas atmosphere inside food packaging

Our results corroborate the findings of other authors who stegj¢hat
the shelf life of portioned cheese is most effectively proldnigg carbon
dioxide (Garabal et al. 2010, Trobetas et al. 2008, Gammarialo 2209b,
Temiz et al. 2010). The results of other studies investigaktiageffect of
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modified atmosphere packaging on the quality of portioned cheesatandic
that the composition of gases inside the packaging should beedelect
individually for every cheese type in view of the product'dityu@Rodrigez-
Aguilera et al. 2011b, Oyugi and Buys 2007, Mexis, Chouliara and
Kontominas 2010).

The effectiveness of modified atmosphere packaging, i.e. pagkag
where air is replaced with a gas mixture of known composition bbas
extensively researched, and research results have been enfemin
industrial practice. By contrast, very few studies haderessed new-
generation packaging, including active packaging with gas abscabers
emitters (Mexis, Chouliara and Kontominas 2011, Oyugi and Buys 2007).
the nearest future, active packaging containing oxygen absortzecagon
dioxide emitters will offer a viable alternative to moddi atmosphere
packaging for cheese.

Conclusions

1. The sensory and microbiological attributes of cheese weost m
effectively preserved in modified atmosphere packaging contaditi$g
CO./60% N throughout the entire period of storage.

2. Oxygen absorbers induced adverse changes in gas composition inside
packaging, which lowered the sensory and microbiological quality o
cheese.
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Introduction

The production and use of biofuels have dramatically expandediasthe
decade. Global production of biofuels has been constantly grovéadilst
over the last decade from 16 billion liters in 2000 to more thanbilldén
liters in 2011. Today, biofuels provide around 3% of total roaaksort fuel
globally (on an energy basis) and considerably higher shareslEsved in
certain countries (Brazil 2009 - 23%) (IEA 2012).

US, Brazil, and the EU dominate the sector, contributing with 44n2i7, a
17% of the global production, and 44, 23, and 23% of global consumption,
respectively (on an energy basis) (US EIA, 2011; Witcovet dl. 2013). In
2012 EC total biofuels incorporation rate in transport sectorofivds/%. Its
consumption in transport has constantly grown, from 1,096 Mtoe in 2001 to
14,4 Mtoe in 2012. Between 2011 and 2012 this growth has slowed down,
with a rate of +5,3% (EurObserv'ER, 2013).

European legislation is one of the most advanced with regard to
environmental protection in many areas (Kelemen, 2010). THeE&dopted
programs to boost a wider use of biofuels. One of the main gtalésiuce
carbon emissions by replacing fossil fuels with low carbon fuelthe
transport sector (Com 2010/547/EC). This paper has traced dhdiew of
the EC policies concerning biofuels. In the first Directive aiuzls in 2003,
the link between biofuels consumption and its sustainable productiasit
not explicit. In 2006, the EC announces ambitious targets for 2020 and, in
2009, enhances RE&hd new FQD, introducing sustainability criteria, targets
for GHG savings and certification schemes for biofuels (@Vikc J. at al.
2013).

With the RED, the EC expressed the need to take into account the
potential environmental effects related to the production ofubls and
ILUC, which today is a debated topic due to the uncertainty dficutty of
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assessing the effects on a global scale (Gawel and Ludwig, ZDHi%).
controversial issue has created a political deadlock, wharepean policy
makers are required to regulate over a theme without aitilefi scientific
evidence (Di Lucia L. at al. 2012).

A General Overview on 1st and 2nd Biofuels Generations

On a global level, there are four generations of biofuels inhativo of
them play an important role to decrease the dependency on fetsil The
EC is constantly looking for innovations and new technologies to awverc
this dependency and has interest in producing new types of fuelpfaots
and organic waste (Kamm B, Gruber PR; 2006). Biofuels have a pofential
sustainability and economic growth of industrialized countries. itlesess,
many of the biofuels that are currently being supplied baea criticized for
their adverse impacts on the natural environment, food securitjarschdse
(FAO 2008; FAO et al. 2011)

First generation of biofuels, crop based, consists of bioethandiebés,
biogas and plant oil and are made from sugar, starch, and vegeilable
extracted using conventional established technology which is fouardlahe
crops (Halvik et al. 2011).

Biodiesel, oxygenated fuel, is used in diesel vehicles gdacmment for
diesel and produced by the transesterification of the vegetbler animal
fat feedstock (animal fats, vegetable oils, soy, rapesa&opha, mahua,
mustard, flax, sunflower, palm oil, hemp, field pennycress), andhieimost
common in Europe. Bioethanol is used in petrol engines as a replacement f
gasoline and derived from sugar or starch through fermentatwaimeait, corn,
sugar beets, sugar cane, molasses. Biogas is produced througbbianaer
digestion.

This generation of fuels, with almost 50 billion liters produced annually,
is blended with fossil fuels and used in existing infrastruct(iesk et al.
2009) Skepticism on first generation is the increase in food paocesland
use, due to production increase of these fuels (Barnabe et al. 2013).

Second Generation of biofuels: non-food biomass, biomass from crops
residues, other non-food energy crops, wood/forestry residues, iwdgtry
waste (Bringezu at al. 2009). Second generation biofuels, \ahécproduced
from biomass material, derived from living, or recentlyrliyiorganisms:
these plants or plant-based materials, called lignocellulisimass, are
energy sources, and can either be used directly via combtstigmoduce
heat, or indirectly after converting it to various formsbadfuels. Thermal,
chemical, and biochemical classified methods are used for convefsion
biomass to biofuels (Naik at al. 2009).
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Biofuels in the European sustainability strategy

Until 2003, there was no common biofuels policy governance in the EU.
Biofuels represented, in fact, only a slight part of the fueld us&ransport.
Furthermore, their production had been promoted only in some European
Member States (Di Lucia R., 2013).

The first European official document in which the theme of bisfuel
production was introduced dates back to the 1998 European Patliame
Resolution, in which a reference was made to increase Eohagket share
to 2% in 5 years (EBTP 2011).

With the adoption of Directive 2003/30/EC "on the promotion of the use
of biofuels or other renewable fuels for transport”, the fitgbgean targets
for their production related to the transport sector werabbshed. This
Directive set a generic biofuels consumption target for ttigeeEuropean
region (Linares P. and Perez-Arriaga 1.J., 2013), to contributehen t
achievement of the ambitious targets for GHG reduction in #esport
sector. The goals were to mitigate climate change, inereasurity and
diversity of energy supply and create opportunities for a sl rural
development (Di Lucia L. and L. Nilsson, 2007). The Directive requir
Member States to set a target for the use of bioarglther renewable fuels,
and two reference values were given: a 2% share by 2005 and ashai®o
by 2010.

In 2006, with the Communication "An EU Strategy for Biofuels" it
basis for a European policy on biofuels were formalized, follolmedhe
adoption in 2009 of two important Directives which are relatedidfuéls
production with special regard to the transport sector: Diree@d09/28/EC,
known as RED, and Directive 2009/30/EC.

RED aimed to reduce GHG emissions and energy consumption, promote
security inenergy supply and regional sustainable development, and set a
series of measures as energy savings, increased enécggnejf and usage
of renewable energy sources. In particular, it mentioned araseia the use
of renewable sources in the transport sector. Following the recomnossdat
of the COM(2006) n.848 “Renewable Energy Road Map”, the EC endorsed
targets for renewable sources: a mandatory 20% share ofyefrerg
renewable sources in overall Community energy consumption, and a 10%
share of renewable energies in transport consumption by 2020.

According to RED, biofuels production should be sustainable; in fac
there are different groups of “sustainability criteria’oirder to consider the
environmental impact of crops production, taking into account thadtrof
land usage conversion and its impact on total GHG emissionsGHG@
savings should be at least 35%, 50% from 2017 and 60% from 2018 (Dir.
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2009/28/EC), based on the Life Cycle methodology (Holma et Al. 2013;
Offergeld 2012).

The 2009/30/EC Directive (FQD), that emended the 98/70/EC Diegcti
established minimum specifications for petrol and diesel foelsealth and
environmental reasons. The aim is to reduce the fuel life G}dB emissions
through the decarbonization of transport fuel, responsible of 20b& @HG
emissions in the EC.

In 2010, the total share of biofuels in transport was at 4.45%, tingile
share of renewable energy in transport was 4.70%. In 2010 the biofuel
production was concentrated in five Member States (Germany, FldKce
Italy and Spain) that represented more than 70% of the Europdael®io
market, both in production and consumption. The target of 5.75% det in t
Directive 2003/30/EC was not reached, but it has been abolisittedhe
adoption of RED (Ecofys et Al. 2012).
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Figure 1. Planned (blue) versus estimated (red) trend in EU biuels
Source: Com 2013/175/EC “Renewable energy progegsst 2013”

As can be noted in Figure 1, even if the target of 5.75% stéiefuels
for 2010 has been removed, previsions made by the European Commission
are not positive regarding the ability of Europe to achieve 242@ts (Com
2013/175/EC).

Both in RED and FQD, important target for biofuels production have
been introduced; furthermore important requirements regardngetessity
to ensure an effective reduction of GHG compared to fossihfuat been set.
Nowadays several problems related to these calculationsbleavepointed
out by the scientific community, due to data lack and the esdie of
methodology (Cherubini and Strgmman 2011).
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Indirect Land-Use change

As mentioned in the Joint Research Center of the European Commission

report, the indirect land-use change occurs when the demandspaciic

land use induces a change on other lands. Biofuels produced fromlarabl

take space to produce something else. It occurs when bioenepgydisplace
other crops causing the conversion of cropland, somewherglaceesome
portion of the displaced crops (Hertel et al. 2010). Impact on uaedhas
increasing concerns over potential conflicts for food suppdied land
protection (Searchinger et al. 2008).

Furthermore, there is a general scientific uncertaintgtedl| to the
calculation of the indirect effects of biofuels production, not aalgated to
GHG emissions, but also concerning global issues like priabditst food
security and loss of biodiversity (Panichelli and Gnansounou 200&. T
uncertainty is underlined in the RED, with the necessity to dpvel
methodology to minimize GHG generation due to Indirect Land Use Change:
"The main indirect effects of ILUC are on biodiversity, Glé@issions and
other environmental, social and economic factors; changes in lagatu
commodity prices; and demand-induced yield increases.” (Dehale26t.1).

In terms of environmental effects, it causes the conversidropical
land or rain forest to agriculture. This means that tbeshiergy system may
require many years before enough emission reductions areeccréat
compensate the emissions caused by ILUC (a carbon debt) (8garcdt al.
2008. Indirect impacts on the greenhouse gases balance of biditmlgh
land use changes are predicted to be between 30 and 103 gCO2edield bi
(Cornelissen and Dehue 2009). Biofuels together with bioproducts iegprov
and provides new income and creates opportunities in rural &faiksat al.
2009; Havlik 2011)This is debatable since as biofuels demand is inelastic,
and an increased demand coungbact on certain manufacturers of food, and
products who rely on the same raw materials.

Integrating ILUC in the European biofuels policy

Both the considered Directives (RED and FQD) underline thatdidsofu
production should be sustainable and a number of sustainability caitesat
in order to reduce negative side-effects. However, an impogtantent to
consider is that the increase in demand for agricultural predlchg with
that of first-generation biofuels will lead to the increaseultivated land in
the world. For this reason, the Directives required to sulmi010 a report
on the impact of biofuels on ILUC emissions of greenhouse gdg¢is.
Communication 810 "on indirect land-use change related to biofuels and
bioliquids", the EU Commission presented the main results of severalsstudie
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commissioned on ILUC and the analysis carried out worldwide abeut t
subject. The analysis of these results emphasized that ILUC isiarpéeon
that is impossible to directly observe and measure, and therefpueaas
modeling.

The presented results are based on several studies bystiteté for
Prospective Technological Studies of the EC's Joint Rese@etire;
International Food Policy Research Institute (IFPRI); DG Bnéhg Institute
for Environment and Sustainability of the EC's Joint Rese@gsitre (Com
2010/811/EC).

With the aim to optimally incorporate ILUC within the Europeanqgli
Community Institutions carried out two consultations analysinéereint
policy options in response to ILUC. In 2009, a pre-consultation wasdarrie
out by the EC in which eight policy options were presentesgveral groups
of stakeholders. In 2010, the second public consultation was conduitted, w
145 respondents. As with the previous consultation, respondents can be
divided into two groups: industry, farmers 'associations and @scseintries
judged insufficient scientific basis to take account of ILUC; NGOs aeeva f
industry groups have pushed for other sectors' introduction of ILWJC i
European policies (Di Lucia et al. 2012; European Commission 20g@0nP
& Harvey 2010). The common objective of these consultations, withretiftfe
stakeholder groups, was to provide support for the developmenttofiya s
with highest scientific reliability on ILUC and biofuels (C&@10/811/EC).

On these basis, the European Commission published in November 2011 the
Impact Assessment on ILUC related to biofuels and bio-liquidss
document is based on the need to define new European strategieiiels bio
Both RED and FQD describe methodologies to determine GHG saving
considering the emissions associated with direct land-use chbugéhe
methodology for the calculation of ILUC is not specified.

The Impact Assessment is based primarily on the studyPiRIlfslobal
trade and environmental impact study of the EU biof(leddorde, 2011). It
also considers the results of public consultations with stakelsoipteups;
technical consultations organized by the JRC, and the Mertdtes Slational
Renewable Energy Action Plans for 2020. The general obgedi the
document is to Minimize the impact of indirect land-use change on
greenhouse gas emissions of biofuels, within the wider policy iwkegof the
targets that by 2020 at least 10% of transport fuels are renlewaaid that
greenhouse gas intensity in road transport fuels is reduced by atdeéas
compared to 2010

As can be seen in Figure 2, the overall GHG emissions baldnce o
biofuels estimated consumption, compared to fossil fuels, coyddditve in
2020. It means that even considering the ILUC emissions, bigftagsiction
will reduce emissions compared to the actual scenario.
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Figure 2. Emissions balance of biofuels in 2020, including estimated
indirect land-use change emissions, compared to the emissions of
fossil fuels not extracted

Source: EC SWD(2012) 343 “IMPACT ASSESSMENT acconyreg the
document COM(2012) 595"

Due to the uncertainty in calculating ILUC, five policy iops are
presented to minimize its impact. These options offers diftetevels of
intervention in relation to the mitigation of ILUC effedism just monitoring
scientific developments for the estimation of its emissions ¢ upcbrporate
the estimated value of ILUC in the existing methodologies &beutating
GHG emissions from biofuels.

The EC, analyzing different assumptions, concluded that the use of
option to minimize the impact of ILUC, by limiting to 5% the usk
conventional biofuels to reach RED targets in combination widme
elements of other options and incentives for advanced biofuelsg Weuhe
best way to minimize the estimated emissions. The main reasons are:

— the elimination of additional risk associated with ILUC up to 2020;
— the maintenance of existing investments by industry;

— the assessment of biofuels sustainability remains linked h® t
measurement of direct emissions;

— incentives that will be offered and the four times countternon-land-
using biofuels will considerably increase the use of advaba#dels
(European Commission, 2012)
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European proposal for biofuels policy

Following the publication of the Impact Assessment on ILUC, the
European Commission in November 2012 issued a formal proposal for the
consideration of the ILUC feed crops for biofuels. The proposalisteria
the introduction of several amendments to the RED and FQam(C
2012/595/EC). The aim is to limit the use of conventional biofuetsease
the GHG emissions performance requirements and support the diggamina
of advanced (low ILUC) biofuels.

The main novelty of the proposal to amend the FQD is to seasit60%
of GHG emissions savings for the biofuels installationrsgadperation after
July 2014.

With respect to RED, the main proposed changes are:

— share content of biofuels produced from cereal and other siznatrops,
sugars and oil crops to be no more of 5% of final consumptionesfyg
in transport in 2020;

— end of public subsidies for biofuels produced from food cropso#met
biofuels after 2020, unless a clear evidenceubltantial GHG savings;

— increasing incentives for advanced biofuels; after 2020 incarjtige for
advanced biofuels with low ILUC impact;

— a quadrupling of credits for second-generation biofuels and réewa
liquid and gaseous fuels of non-biological origin (Annex IX Part A);

— in 2017, a policy review regarding the scientific evidences atif |
(European Commission, 2012; Euractive, 2012)

Conclusions

"First generation of biofuels produced from agricultural fesdstould
be progressively replaced in the future by advanced biofuels pbdare
lignocellulosic biomass, waste material or other non-foodisieek.” (OECD-
FAO 2012). The technology used to produce first generation biofueéy
economical and, as World Bank declares, the cost of second-gemerat
(cellulosic) ethanol can be two to three times as higih@surrent price of
gasoline on an energy equivalent basis. "The economic potentiatr@ark
second generation likely to be limited due to the amount of tedldthat can
be produced at affordable costs with available land, as welleasasts of
production relative to liquid fossil fuels." (World Bank 2010). European
Union should only reach 8.6% of transport fuel by 2022. (OECD-FAO 2012).
In fact, due to technological issues, economical production of second
generation biofuels is not yet achieved. In addition, the introduofithe 5%
limit for the production of first generation biofuels, would det@e the
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necessity to replace them with second generation and, up to 2040natw
be economically suitable as identified in cost-benefit relatemlysis (IEA
2011).

Second-generation biofuels, which are typically more expensive t
produce, also do not pose problems related to increased food ptilcey do
not come from food crops such as those from waste and residues, atd clima
impact is less if compared to conventional and first gemmgraBut unless
action is taken now, they are not likely to be available in siggificant
amounts in 2020.

Moreover, in 2010 only 1.4% of biofuels are produced from wastes,
residues, non-food cellulosic material, and lignocellulosicenedt (double
counting according to Functional Article 21.2 of RED) (Ecofys 2012).

The recent consultations (2012) with the stakeholders made after the
analysis of several studies has led the European Commisdiomialate a
European proposal to control the potential negative effectsW IlGiven
the uncertainty on the topic, the proposed policy option has baerdiss
limit the use of first-generation biofuels; this is mgidue to the difficulty of
modeling crop-specific factors for ILUC, because of the laifferences in
the impacts of each feedstock (Johnson, FX, Pacini, H., Smee)1R2).
Other countries, such as U.S., has decided to introduce the Hdii& in the
calculation of the environmental effects of biofuels productiopahticular,
the California Low Carbon Fuels Standard (LCFS) has inserted ufpook
tables" for the most relevant fuels, that already inclug#-dpecific ILUC
factors (CARB 2010). In this sense, the U.S. has implemented a policy
encourage the use of feedstock less land-reliant (Witcaivat. 2013). In
Europe, the issue of ILUC related emissions has thereforgeslahoving
from a risk-indifferent approach in 2003 to a risk-taking approaitin tve
RED (Di Lucia at al. 2012). The proposal made in 2012 which wou&hdm
the RED and FQD aims for a preventive approach. The piegeproach
does not ensure that all of the negative effects of ILUG@aden into account,
but aims to reduce the possibility of adverse effects (Di Lucia 204P).

After more than a year from the publication of the propasedform the
RED and FQD the European Parliament has not yet approved raly fi
document.

The main reason concerns the difficulty to replace esteration
biofuels. Another reason to consider is the strong opposition from the
European bioethanol and biodiesel industry, which has made enormous
investments on first generation production plants. According to Wgofue
producers, this proposal cannot be adopted for several reasons: thiécscien
uncertainty concerning the calculation models ILUC; a negatipact on
employment, industrialization of regions and farming; an incredseld
dependency of Europe; a reduction of investments for advanced bjofuel
because the research is largely funded with the revenuesatgehey first
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generation biofuels (EurObserv’'ER 2013). Furthermore, accordinidpe
European Biodiesel Board (EBB), the importance covered by first generation
biofuels in reducing the dependency on imported fuel from thircitces
should be considered. Because of these reasons the EBB argwaasy tbap

for conventional biofuels should not be lower than 7% (EBB 2013).

This paper has summarized the main issues on the introductibd ©f |
considerations in the European legislation. To this day the debatbdpesti
and object of several studies carried out to clarify thensific uncertainty
related to biofuels production and consumption.
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Introduction

Milk and dairy products are considered to be the most completackdla
and nutritious foods used by humans since the dawn of the centcaudge
itis produced as a food source for a neonate, milk is aion#ily wholesome
product, i.e., not only contains all the necessary nutrients butim®itan
such quantities that are sufficient in the first period aefmmals life. Milk
protein is a nutritious protein of high biological value, corgaill the essential
amino acids in quantitative ratio corresponding human needs. Atathe
time milk proteins have a high absorption and are easilystlije. Milk is
also a rich source of B vitamins (especially riboflavin ad@)Band vitamin
D. It contains a number of minerals, including easily absorbed calcium.

However the traditional view of the role of milk has beeratly
expanded in recent years. It is no longer just the nutritionaisteibse of
infants, a source of nutrients for the healthy growth ofdcéii and
nourishment of adult humans. It have recently been used as a funfimhal
due to its physiological impact in promoting human health. Alongi&de
major proteins (casein and whey), milk contains biologicaltfiva
compounds, which have biochemical functions and plays significkenimter
alia in human metabolism. These bioactive components are edheally
present in milk, such as conjugated linoleic acid, or are edems large
amounts through protein hydrolysis by the digestive or microbial erszjane
produce bioactive peptides. These compounds are formed inside
gastrointestinal tract. Both have demonstrated benefits tarmim@alth and
well being (Park and Haenlein 2013; Alhaj and Kanekanian 2014).

Milk production and consumption

the

Approximately 150 million households worldwide are engaged in milk
production. In recent decades, developing countries have significantly
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increased their production and hence share in global dairy production. The
most of the expansion in milk production has been in South Asia, vehich

main driver of milk production growth in the developing world. Milk
production in Africa due to adverse climatic conditions and pov@gsowing

more slowly than in other developing regions. Unfortunately, trosvr is
mostly the result of an increase in numbers of producing asiratiier than

a rise in productivity per head (Milk production).

Table 1. Cows milk production (million tons)

Country | 2004 | 2005/ 2006 200y 2008 2009 2010 2011 2p12
lyear
USA 775| 80,3| 825 842 86,2 859 875 890 909
India 37,3| 39,8| 41,1 444 470 47,8 549 535 54,0
China 229 | 27,8| 32,3 3564 359 355 36,0 369 37,8
Brazil 242 | 25,4| 26,2l 26,14 284 30,0 30,7 321 32,3
Russian | 31,9 | 30,9 31,2l 31,9 321 32,3 316 314 31,6
Federatio
n
Germany | 28,2 | 28,5| 28,00 284 28y 292 296 30,3 305
France 244 | 249| 24,21 24,4 236 22/7 233 24,4 240
New 15,0 | 14,6| 15,2 15,6 15,2 15,7 17,0 17,9 20,1
Zealand
Turkey 96 | 10,0 10,9 11,3 11,83 116 12{4 13,8 16,0
UK 146 | 145| 14,3 140 13,y 132 141 138 18,9
Poland 11,8/ 11,9 12,0 1240 1214 124 12,3 12,4 12,7
World 528, | 544, | 560, | 572, | 583, | 586, | 597, | 607, | 620,

0 1 1 6 1 2 1 4 4

Source: own ellaboration based on: World milk preicbn, FAOSTAT

Since the early eighties, the world production of cow's milladibe
grows. In the last three decades, it has increased by mordQ@b@in 2012,
it reached more than 620 million tons. Also in the majority of coemiri the
top ten producers of milk it is observed the stable growth trent @
countries such as Russian Federation, Germany, France, UK and Bua
cow's milk production remained at a constant level. In the Earopmion
countries it is most likely due to the existence of the milk quota.

The top ten producing countries accounted for more than 55% of the
world cow’s milk production. For many years USA has been thedbogev's
milk producer in the world, producing nearly 91 million tons in 2012 (14.6%
of world production). India is the second largest cow's milk progducer
accounting for almost 9% of world production and producing 54amitbns
in 2012 (World milk production). For seven years in third place theen
China, with production at the level of nearly 38 million tons in 2012.
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Of the ten largest milk producing countries, New Zealand amkeYu
have shown the largest percentage growth from 2011 to 2012 at 12.1% and
15.8%, respectively (World milk production). However, observihg t
situation in the longer term, over the last 10 years it Temkey and China
that have shown the largest percentage increase in production. tastont
quantitatively the largest increase was recorded in India and Chinendgte
spectacular production growth was noted in China, where in 2080 th
production of cow's milk was 8.6 and in 2007 grew up to 35.6 million tons
(FAOSTAT). The countries with the highest milk surplusedNee Zealand,
the United States of America, Germany, France, Austratidraland. On the
conrary China, Italy, the Russian Federation, Mexico, Algamth Indonesia
have the highest milk deficits (Milk production).

It is estimated that more than 6 billion people on the globe consume
milk and milk products, the majority live in developing countries. Asaare
expect the per capita consumption of milk and milk products is higher
developed countries. However the gap is narrowing as the milk cptisnm
in developing countries has increased almost twofold sinceatg 1960s.
Growing demand for milk and milk products is particularly obsgmeighly
populated countries such as China, Indonesia and Viet Nam. jtéstex that
in South Asia, the consumption of milk and milk products imitlease by
125% by the year 2030. Unfortunately the consumption of milk has grown
more slowly than that of other livestock products (Milk and milk progucts

Some of the developing countries have a long tradition of milk
production, and milk and its products have an important role in the dietr O
countries have established significant dairy production onlyntigceChina
(Milk production). Nevertheless in general milk provides only 3% of dietary
energy supply, 6 — 7% of dietary protein supply and about 6 - 8% taf\ie
fat supply in Asia and Africa, compared with 8 — 9% in Europe arehfdla;
19% in Europe; 11 — 14% in Europe, Oceania and the Americas, respectiv
High milk consumption (> 150 kg/capita/year) is in: Argentinamnénia,
Australia, Costa Rica, Europe, lIsrael, Kyrgyzstan, North Araeaad
Pakistan, while low milk consumption (< 30 kg/capita/yeampied in: China,
Ethiopia, most of Central Africa and most of East and Sosthesia (Milk
and milk products).

Milk health promoting components
Lactose
Lactose is the main milk sugar. It is the carbon and ersengrce for the

human body, and an important nutrient. In the presence of lactase ehagme
a positive effect on the bioavailability of minerals, tfacilitates intestinal
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absorption of calcium, magnesium and phosphorus and the better use of
vitamin D. It is also the only source of galactose, ingredieqtired for
growth and development of the central nervous system. In infamds
neonates galactose is important in stimulating insulin Beorebecause it
interacts with glucose. While in patients with diabetes doesamase the
level of glucose in the blood, so it can be a good source of carbads/drat
protein. Moreover, lactose as a major carbon source is aegees the
development of microorganisms that are part of the normal keldtera of

the colon. In the digestive tract lactose is easily condetdelactic acid
stimulating indigenous intestinal flora and thereby maintairirggnormal
functions of the Gl tract (Crisa 2013, Kiobukowski and Kozikowski 2008,
Nadolna et al. 2001).

Carbohydrates other than lactose include glucose, galactose,
oligosaccharides, glycopeptides, glycoproteins, and small amoaints
nucleotide sugars. Oligosaccharides included in the milk hawéfisant
antigenic properties, and are valuable because they affect thepiaeel of
intestinal microflora (Crisa 2013).

Proteins

Milk is also a good source of protein, which is a basic building
component of our body. According to nutritionists milk is a "niatmilly
dense" product, that is, it has a lot of nutrients relatitké amount of energy
delivered (Gawcki 2003, Ktobukowski and Kozikowski 2008)lilk proteins
contain approximately 95% of nitrogen. The remaining part is called non
protein nitrogen or non-protein nitrogen compounds. These are mainly
peptides, urea, free amino acids, creatine, creatinine, uric ragidramonia
(Jaworski and Kuncewicz 2008).

Milk proteins revealed the presence of 19 amino acids, including al
exogenous and therefore milk is a wholesome source of proteinh wh
perfectly covers the daily requirement of the human body foedsential
amino acids. The high content of the lysine in the protein &, mdmplete
all the less valuable protein products of plant origin (Klobukovesid
Kozikowski 2008).

High biological value of milk proteins is also due to theighhi
digestability and bioavailability (assimilability). True dagibility coefficient
is as high as 97%, while for soy or peas it amounts to 91% and 89%,
respectively. Protein efficiency ratio (PER) of milk3sl. For comparison,
these indicators for beef, soy and wheat are 2.9, 2.1 and 1.5,tnexdpec
(Ktobukowski and Kozikowski 2008).

In the construction of proteins can be distinguished two maisgshée
unstable micellar phase composed of casein proteins bondethevitielp of

216



particles of calcium phosphates and small amounts of magnesidiams
potassium and citrate, and soluble phase composed of whey proteomnsy a
which the largest share ha$actoglobulin andi-lactalbumin. Casein proteins

in cow's milk are in the range 2.3-2.6%, which constitute 76-86&tedtotal

milk protein by weight, and the whey proteins around 17-22%. Casein
micelles scatter light and give milk its opaque, matte evbdlor (Jaworski
and Kuncewicz 2008, Jurczak 2005, Swaisgood 2003).

Casein is a high-value protein. Its biological value is ctosthe meat
and greatly exceeds the value of the proteins of cereals emuinés
(Ktobukowski and Kozikowski 2008). It is the most useful as a building
material for the synthesis of hemoglobin and plasma proteinsgka2003).

Milk whey proteins contain more exogenous amino acids than casein. The
are a good source of lysine, threonine, isoleucine, tryptopharaéind.vlhe
most valuable protein isi-lactalbumin that has the largest amount of
tryptophan of all milk proteins (Ktobukowski and Kozikowski 2008).

Bioactive peptides

Enzymatic hydrolysis of milk proteins can lead to the reledg®otein
fragments having specific biological activity. They can atihgpertensive,
antibacterial, antioxidant, opioid, increased resistance, functiomisg
immunomodulators or affect the ability to bind and transport theraig)eas
well as inhibit blood platelet aggregation process. Theggrfents are known
as bioactive peptides and are produced during digestion in the intestines or in
the technological processing of milk (milk fermentation and shee
maturation). Enzymes such as digestive, naturally occurring ik, mi
coagulants and microbial enzymes, especially those from diilwesbr lactic
acid starter bacteria, usually generate these bioactivpaords. Several
milk-derived peptides have shown multifunctional properties, andifgpe
peptide sequences have two or more distinct physiologicaltesivl hanks
to its multifunctionality, milk peptides are considered to be highly sigmifica
components of milk in the promotion of healthy nutrition and are ustégkin
pharmaceuticals and compounds of functional food. It should be added that
the milk proteins show the highest potential biological &gtiand are the
richest source of bioactive peptides (Dziuba, Iwaniak and DA0B8&, Park
2009, Ziajka, Kowalik and tobacz 2008).

Biologically active peptides released from caseins and whetgips
contain from 2 to 20 amino acids per molecule on average. Most are made up
of two or three amino acids but there are also those, whichind2f. Beta
casein composed of 209 amino acids contains up to 70 fragments
corresponding to various bioactive peptides. Also, alpha and kappga, case
whey proteins and lactoferrin are the source of many bioactivedpept
performing numerous health promoting functions (Dziuba, Iwaniak and
Dziuba 2008, Park 2009).
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Different processing techniques are available for fractionaisolation
purification of such components from colostrum, milk and cheese whey, also
on the industrial scale. Biomining and marketing of dairy-eéefrifunctional
ingredients has emerged as a new lucrative business secttiref dairy
industry and specialized bioindustries. A few milk protein and gepéised
products as well as growth factors have already been comneadias
components of both dairy and nondairy food and even pharmaceuticals. Thus
the dairy industry has achieved a leading role in the develomhiemictional
foods (Korhonen 2009).

Lipids

The content of fat in cow's milk is from 2.8% even up to 5.9%
(Ktobukowski and Kozikowski 2008). The main components of milk fat ar
the triacyloglycerols, which are esters of glycerol anty facids. Over 450
different fatty acids are present in milk fat, but onlylatreely small number
affect the nutritional value of the fat. Fatty acids moduiaid metabolism
and other physiological systems that influence risk fadtora& number of
chronic diseases. The effects on health can be beneficiabronful,
depending on the specific fatty acids and the mix of fatty atidsaturated
fatty acids are believed to have positive implicationshimman health by
reducing the risk of cardiovascular disease and they mayrethice the
incidence of some cancers, asthma, diabetes and a number of otlissrtond
(Woods et al. 2005).

Noteworthy is also the fact that milk fat shows the higlegstibility
expressed by both speed and absorption coefficient at the level98RR7
High digestibility results from its structure and compositiGood dispersion
of fat causes that small fatty globules can be absorbed wNbkout prior
hydrolysis in the gastrointestinal tract (Ktobukowski and Kozikov26K8).
Besides ruminant milk fat is characterized by the presencehaft and
medium chain fatty acids produced by de novo synthesis of fatty lom
dietary digestive products, acetate and butyrate (Woods2&tQ8). As water-
soluble these acids are absorbed in the intestinal wall witlesyhthesis,
transported to the liver and directly metabolized. Short and mettiam fatty
acids also promote the functions of the human digestive systamumber
of positive ways. They stimulate the development of lactic bacie the
digestive tract and inhibit the growth of putrefactive bdat fungi and molds
(Ktobukowski and Kozikowski 2008).

Short chain fatty acids accounts for approximately 11% ofatail fatty
acids present in bovine milk. Generally, the fat in 65-70% cesisaturated
fatty acids and the most important from the quantitative y®mwt are
palmitic (43%), myristic (17%) and stearic acid (16%). Monoturs#ed fatty
acids represent about 25-30% of the total fatty acids.dbngnant is oleic
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acid. The share of polyunsaturated fatty acids does not exceean@dthe
main representatives are linoleic and linolenic acid. Thelpng to the
essential fatty acids and account for about 1,6% and 0,7% by veditie

total fatty acids (Ktobukowski and Kozikowski 2008, Lindmark Mamsso
2008). The longer chain fatty acids (C18) and approximately 50%ed16

fatty acids strongly reflect the cow’s diet as they araiobd directly from

the fodder. Due to this fact their content can be modiffied to send
(Woods et al. 2005). In milk fat there are also natural trans-fatty adnish w
account for about 2-8%. Vaccenic acid is the main one andntent is about
45-60% of all trans fatty acids in milk. It is an intermeeliproduct in the
biohydrogenation of linolenic acid C18:3 cis-9_12_15 and linoleic C18:2 cis
9 12 and it is the precursor in the synthesis of the main CLAugated
linoleic acid) isomer, i.e. rumenic acid C18:2 cis-9-trans-htk Bt al. 2007,
Tsiplakou, Kominakis and Zervas 2008, Woods et al. 2005). CLA (this name
includes a collective term to describe all positional ararggric isomers of
linoleic acid containing conjugated double bonds, that is two doublesbond
separated by a single bond), in particular isomer of rumenic atidse
volume may be as high as 73-95% of the total amount of CLA, has
anticarcinogenic, antidiabetic, antiatherogenic effect, Hebs obesity and
coronary disease, reduces the signs of arteriosclerosisjngisoves the
immune system (immunomodulatory functions) and protects against
osteoporosis. Results of numerous studies on CLA suggesits t@ttent in

milk depends largely on diet offered to animals and individual charderis

of ruminant (Contarini, Pelizzola and Povolo 2009, Jensen 2002, Lock and
Bauman 2004, Korhonen 2009, Meluchova et al. 2008, Tsiplakou,
Mountzouris and Zervas 2006). Seasonal variations are veryedankth
values during the summer period often up to three to four tinggehthan
winter values (Parodi 1997).

Although 97-98% of lipids are triacyloglycrols, small amountdioand
monoacyloglycerols, free cholesterol and cholesterol esteesfdtty acids,
and phospholipids are also present in milk.

Phospholipids in bovine milk account for 0.2—1.0 g/100 g of total lipids,
where they are associated with the milk fat globule memb&pteéngomyelin
represents about one third of total milk phospholipids; and itsti@riin
content depend on season and the cows' stage of lactation (Parodih@e¥)
is considerable evidence that phospholipides, especially sphintjormsee
beneficial health effects, such as regulation of the inflaimpaeactions,
chemopreventive and chemotherapeutic activity on some types adrcdin
also inhibits absorption of the cholesterol (Contarini and Povolo 2013).

Sterols constitute minor fraction of total milk lipids attgeir main
component is cholesterol. Its content in cow's milk is only about 3000
g of fat, i.e. about 10 mg/100 ml of milk (Park et al. 2007).
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Vitamins

Vitamins A, B6, B12, C, D, K, E, thiamine, niacin, biotin, riboflavin,
folates, and pantothenic acid are all present in milk. Antbegat-soluble
vitamins milk is a good source of vitamins A and D. Howevsgirtcontent
is subject to seasonal fluctuations. As evidenced by thedasducted in the
U.S. two cups of cow’s milk per day appears sufficient to taairhealthy
vitamin D and iron stores for most children. During the wintertimamiiteD
supplementation was needed particularly among children with dakker
pigmentation (Maguire et al. 2013). Milk is also an excelmirce of B
vitamins, not only because of their high content but also because gddtde
bioavailability. One liter of milk covers 100% of the dafgquirement for
vitamin B2 and B12, and 30% of the folic acid. (Ktobukowski and Kozikdwsk
2008).

Minerals

Milk is the good source of many minerals necessary for proper

functioning of human organism. Mineral elements occur in milk agamc

ions and salts, as well as part of organic molecules, suphoteins, fats,
carbohydrates and nucleic acids (Zamberlin et al. 2012). Thekbesn
elements are calcium, phosphorus and potassium. Moreover milk also
contains magnesium, sodium, chlorine, iron, copper, zinc, iodine, sulfur,
cobalt, fluorine, selenium, manganese, molybdenum, chromium and other
trace elements (Gaucheron 2005, Jaworski and Kuncewicz 2008, Zamberlin
et al. 2012).

Calcium is one of the most important nutrients delivered by amtkits
products. Milk has the highest content of calcium fromtadlfood products
(Ktobukowski and Kozikowski 2008). The RDA (Recommended Dietary
Allowances) for calcium is difficult to reach without consamimilk and
dairy products (Zamberlin et al. 2012). Calcium has a beneditéedt on bone
mineralization, as well as the condition of teeth. Calciusnahso been shown
to be beneficial in reducing cholesterol absorption, and in @éng body
weight and blood pressure (Park 2009). Together with phosphorus,
magnesium, sulfur, fluorine, is the building block of bones, teeth, asid
hair (Kltobukowski and Kozikowski 2008). Moreover calcium, magnesium
and potassium in the human body have a role of deacidifying ageats
factors that shift the acid-base balance towards alkdliaéng the right
amount of milk and its products, we are able to ensure the bodlys da
requirement for calcium in 100%, and for potassium, chlorinenesgagm and
zinc, and sodium in 75%, 35%, 30% and 25%, respectively (Ktobukowski and
Kozikowski 2008). Man assimilates up to 80% of calcium from'samilk,
while for comparison with soya milk only 13%. If trying to replace glass
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of milk by other foods one should eat two loaves of bread, a fewcpors,
a pound of broccoli, cabbage or carrots (Czy piecie mleka...., Nadbhla
2001).

Some minerals, such as zinc, magnesium, iron, copper, manganese and
molybdenum are required by enzymes as cofactors, other (inan copper,
iodine, cobalt) are responsible for maintaining the proper composition o
tissues and body fluids, formation of hemoglobin, or regulation of atayl
system in the body. Important role in water-electrolyte balaarog in
maintaining acid-base balance have sodium, potassium and chlorine.
Selenium, manganese, molybdenum and chromium affect the functmhing
various organs (Ktobukowski and Kozikowski 2008).

Conclusions

In recent years, in media goes a heated debate about the ohpalit
on human health. Both opponents and supporters present their arguments
outlining more or less serious and credible arguments. Althoughrsaedve
reactions to some of the components in milk and dairy producte@oded,
it is not possible to unambiguously conclude that they are unhgatiiycts.
Allergies and undesirable reactions are experienced by d sewbr of
society. As it was demonstrated in this article milk cimsta wide variety of
chemical compounds, which reveal biological activity, biochemicaltime
and plays significant role in human nutrition, health and well bdihgs the
benefits of consuming milk and its products far outweigh negative hesith ri
linked to dairy products. This is supported by, among others, ctiysta
growing popularity of dairy functional products in the world.
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Introduction

Recently, in the variety of education disciplines, Design Methodology is
acting as a tool for creative thinking line and is takingiena based on Design
Methodology. The Methodology in design is one of the tools forirsplv
problems and should be given different way of presentation by @ditgon
through many kinds of the methodology that can be various tools. It i
exploited as a tool in design education programs and then can angates
through interaction to draw the creative problem solving abikity: this
reason this study has a system of programming to progressveffdesign
classes by applying Design Methodology in art class and scigass
convergence education program. In this regard science, “8d¢geooncerned
knowledge and design is mainly concerned acts”. Science obseaieg by
keeping objective neutrality on purpose but design takes functidiaisitor
having special purpose. Science is sequential, systematic famelddelearly
and only limited by order but design doesn’t care those. A sidegproach
is concise and clear but design solution is under the contrivltuifion,
thinking convention, learning process from another person and their own
subjectification. The result in science is generalized thabput particular
phenomenon. Design, on the other hand, seeks for creative andcspecifi
solution based on generalized theory. Schematized this relatioisship
below. (2003. Yeon Ung Im)
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g Science . Practical -
Information Generalized

about specific theory, model Particular

Solution

Concrete Abstract thought Concrete thought

Figure 1.The thought learning process of design and science (200¥e
ung Im)
Source: Yeon Ung Im. 2003. A Study on the Desigrtihddology

In this study fragmentary solution that another knowledge theddy fie
have is used in the way to carry out a design convergencesopj@pplying
design methodology in design process education program. First, aesigg
methodology chose applicable process and then designed to applgdselect
process to the program. Second, simulation teaching is held forensictatbol
students with design program. Finally, program was verifiedugh post —
evaluation after program application.

Design methodology concept and method of study
Design concept and Process as a design methodology

Design study methodology is study method to use problem solving
method by introducing the way of scientific and systematic approatiods
system engineering technique (overall industrial —engineeringothalstem
that apply of many technology in overall and systematic topreeand solve
complex problems). Design process can be said a theory on desitgnprob
solving processes among many design method fields. Design methodology is
supposed through specific concepts adjustment sometimes, found concrete
concepts and one of definite process through new concepts approach (Choi,
2010). Design phenomenon is assembled design problems premises; the
problem is described in concise interrogative sentence:thike solve the
problems by surveying the relationship between two and two or more
variables which have formed matters and particularly thkagables consist
of conceptual systems. Therefore, the starting point of the problem-saving i
to grasp concepts about that (W00,1996). It is necessary to intrprheess
concept for creative thinking process based on design problemesorl hat
design thinking processes also induce step-by-step thought aide en
structural approaches and solutions about design problems. (Sedsprs
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2005) can’t systematize uniformly thinking process formed at an individual's
inner.

In other words, it is necessary to make the creative negudbntent by
deducting the reasonable sequence and departmentalizing theiteepplo
steps to gain the end result. Dewey (1910) present problemrmgphdcesses
model after considering astringency and dispersibility in his Bblokv to
think’ through the five-step process : The occurrence of difficllefinition
of difficulty, Occurrence of a suggested explanation or possdblgion, The
rational of an idea, Corroboration an idea and formulationckzr (1955)
present more quoted problem-solving process in the modern etfaefiting
the problem, Analyzing the problem, Developing alternative solytions
Deciding on best solution, Conveying decision into effectiveoadn his
book “The Practice of Management”. Jones (1969) said that desigvior
involves three stages of analysis, synthesize and eialzat one of the most
simple and common among the many points of view about design behavior.
In that stages Jones (1969) said that the analysis stagetdp to divide the
problem into the details, synthesize stage is a step to @aii¢en also, it is
to consider with new method for divided problem into the details amd th
evaluation stage is to narrow the choice down by doing produced design; it is
to test that outcome by actually carrying out new arraegeéenT his theory is
a theory in the early and middle 1960s and first theory of dgsapess that
is classified into the total four. Asimo (1964) divided degigocess into the
total six steps. Analysis of problem situation, Synthesis lotiea, Decision
and evaluation is to choose the solution that can solve the almirw
constraints and available resources. Frist, A Optimizatiorrstieles selected
solutions. Second, A Revision stage tries out the solution on sittgion.
Finally, An Implementation stage performs the solution. Arc{i964)
presents in an article “systematic method for designéns® steps:
Programming, Data collection, Analysis, Development, Commubitati
Finkelstein (1983) presents five steps design process: Infiormgdthering
organization, Formulating of value model, Generation of candidaigndes
Analysis of candidate design, Decision. Lately Bruce Hanin@elta Martin
(2013). presents five steps: the element exploration, plan, posipogititice
stage of the design project, the search integration logiblesttment stage,
the concept development, prototype manufacture stage, the goods esspons
observation stage and the design quality conformance test stgign Easks
can't do in a way, but various ways can be applied in a process.
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Table 1. Design process as a problem-solving process of designers

Dewey Drucker Jones Asimow Archer
(1910) (1955) (1980) (1964) (1963-64)
-Occurrence
Problem  of difficulty | -Defining -Analysis of
compre-  -Definition | the problem -Divergence problem | oJram-
hension | of difficulty | -Analyzing situation ming
the problem
-Occurrence
ofa
Synthesize =~ suggested | -Developin .. -Data
yof the explanation alternagveg -Transformat -Synthesis of collection
solution or possible | solutions ion salution -Analysis
solution
-The rational
ideas
-Decision
-Corrobora- | -Deciding on and
SvElEer tionofan | best solution evaluation = -Develope-
of the idea and -Conveying | -Convergenc -Optimiza- ment
solution formulation decision into e tion -Communi-
ofa effective -Revision cation
concluding action -Implementa
belief tion

Bruce
Finkelstein Haggl?;on,
(1983) Martin
(2013)
the element
exploration,
-Information plan,
gathering postposition,
organization justice
-Formulating - the search
of value integration
logic
model C
establish-
ment
Concept,
-Generation development
of candidate €T
designs prototype
production
interactive
experiment
and
evaluation,
-Analysis of improvement
candidate =~ Production
design goods
-Decision =~ fésponses
observation,
design
quality
conformance

Source: Searched for Yeon Ung Im. 2003. ‘A StudytenDesign Methodology’
and Bella Martin 2013. ‘A unchangeable law of dasigethodology’

All words like transformation, synthesizing solution, suggestidn
candidate designs that previously scholars used express thevkiah some

solution is being synthesized.

Finally, all words like concentration, evaluation, development ditegi
and so on show evaluation stage to distinguish whether some solattbes i
best solution or not, judging by how much the identified problems sadved
in the first step. Like this show, we can know that these psesehave
generally converged into three stages: Understanding problerineSizing

solution and Evaluation Solution.
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Figure 2. Theoretical design process

Source: A researcher modified Yeon Ung Im. 200%tédy on the Design
Methodology

Mind mapping as a design methodology
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Figure 3. Mind mapping case
Source: http://www.mindmapinspiration.com/

Mind mapping is a way to arrange visually when handling subjects or
problems that have many uncertain elements to better understand. Mi
mapping is thinking visually technique to develop ideas or contemizse
relationship between some problem and the relevant informatiorclisann
This method is a nonlinear way to draw thought in the head andatioldé¢o
do combine, interpretation, delivery, memory, recycling and so carttsthe
idea. Mind mapping is a powerful tool to helping effect of asdmei by
enhancing memory. Because people rarely think straightforwasadat easy
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to make a simple pattern by separating complex problems one hyithne
Mind mapping shows our brains as it is when accepting a esngpbblem.
According to completing the map, we can have opportunity that avizen
and identify hypothesis, join or cut linking points, consider altereatiluring
defining data as a meaningful subject and a pattern.

Creative toolkits as a design methodology

Creative toolkits have been saved physical elements for cmmee in
use when expressing something visually, making a model onpglayreative
game also, design teams and management teams use this \gajn to
information and inspiration. Creative toolkits are made g@ackage to use
conveniently elements of the participative and productive desgghod. As
using that, if it is induced for attendants to express their titaugre creative,
it will be expressed thought, feelings, desires and emotiongtatifficult
to come out with traditional study methods through a physicatbbjéso
creative toolkits can express an creative innovation atde&ihe stimulus
constructive for Team building. Ingredients for creative tésltepend on the
type of active on purpose of design teams.

For example, kits for making a model freely, Velcro model wiscéin
adhesive textile, product name of the Velcro Company use many kinds of
three-dimensional models, buttons and ingredients of abstract mbobél w
can easily be reattached. The interface kit can arrangglyfrdesign
ingredients, using papers or cards which design features Hrexpeessed;
website and use of apparatus can interaction by rights. Thgedighelp
participants can draw pictures in various ways with varlonds of papers,
cards, markers, pencils, pens and so on. And then it leadsywialel
participatory design activities, using synthetically a fevalbof kinds of the
list before. Advantage of creative toolkits is the portahilihoreover, the
storage is easy and it is comfortable to take out for use and to put thikgs bac
when moving in various locations. It is particularly useful to ithe
participatory design study in various locations such as a housefusedif
working space and so on.

Education frame through Design methodology application

It was divided into three stages: Problem comprehension ,stage
Synthesize of the solution stage and Evaluation of the solutiontstagely
appropriate methodology at each design process stages for desigtiozduc
Design process was applied by these stages. As shown in Figures®, w
design process stages were divided into five stages, Mind ngggpcreative
tool, brainstorming methodology applied to Problem comprehension stage a
Synthesize of the solution stage are an applicable methodology tillfdetail
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stages in application stage. This methodology can be used samhsecial
system subjects as well as design class in an applicable methodology

*  Brainstorming
visualization

* Mind map,
* brainstorming
visualization

* Creative toolkits
*  Brainstorming

visualization

Figure 4. Education program application through design methodology
application

Processes and targets of design education program study
Design education processes and targets

In this paper methodology of educational programs was configured, using
design process of the brain storming mind mapping and verificatien wa

executed through strips after the education of TOSRA(Testien& Related
Attitude) and tag cloud. Research procedure and the subject are as below.
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Table 2. Research process and the subject

Education Program Evaluation

23-24. Oct. 2013, Two hours

each time

1. Nov. 2013, About 20 min.

- Practice on 45 middle school

o students, Yeabong Middle
Program application on forty
School
five middle school students
- Practice on 4 teachers,

Yeabong Middle School

- Science class application Science attitude and interest
case through design test through design process
methodology application application “TOSRA” and “Tag

- Mind Mapping, Brainstorming = cloud”

Research result

In this Paper, we applied design process of Design Methodatogy
middle school science class and found that causing interestthgcientific
attitude of science were changed positively, also applyingdicaiming and
mind mapping, design toolkits as a creativity problem-solving todhat
class.

A survey was conducted with dividing into students and teachers.
Teachers were asked to do write-out answer about studeritstest
Examination about students’ scientific attitudes analyzed howestt@nd
attitudes in class instruction applying design process turn autghrselected
guestions in TOSRA(Test of Science Related Attitude).

Overall data analysis is as follows.

First, investigated attitudes of students as a observer theughy of
teachers who had a class.Second, after class, take a sumegiately to
check actual interest and attention about science for studlkot®ok a class
after picking up the items related to interest among thmsitsurveyed of
TOSRA(Test of Science Related Attitude).

Figure 7 below show that emotional assessments took effect thiaough
and cloud, using a descriptive survey about four teachers feelivigshaving
the second class. In that survey, can see that positive vikeduh’, ‘feel’,
‘excellent’, ‘understanding’ and so on was shown.
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Figure 6. The change of scientific attitudes after applying desigorocess

Figure 8. show that the test results after class were adana chart to
find out for scientific attitudes of students who took a designgaoclass. As
you see in Figure 8, after class, “The attitudes towardtftienvestigation”
research was shown averaging 3.2 points and “Pleasure of science class” was
shown averaging 3.5 points. “Interest of science as a hobby’Rewkptive
attitudes about science” earns high marks with 4.2points and dt&gaich.
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But the “Initiative of science” earns somewhat low mark3.agoints. In this,
accept easily for science through design process applyinggsapn. It could
be proved that a hobby, interest, attention and receptive aftitadcepting
easily for science was highly shown through a lot of applicatdasit the
program in the future.

A proposal

The research was pumping up students’ interest in class, applyigg des
process in middle school class. In science class, this program eetsvefto
search for the knowledge and to change the attitude to sciesbewn in the
interest and the attitude to science class through “Mind mappi@giative
toolkits”, and “Brainstorming” as a design methodology. Quantitative
evaluation and emotional evaluation was implemented to the tsafethe
students, and then the result of that was confirmed positiVély. recent
design creative problem-solving methods are the education to ienprov
creative ability. Besides, we can verify that it carapplied and extended as
a problem-solving method in every sphere benefiting new thingsaititl
companies and so on.

But the ex post facto assessment was taken after the folaa short
period time and it was difficult to compare because a pnedirngievaluation
was not done. Based on the opinion of teachers who had a clasByeffess
was able to be confirmed. Effectiveness certainly needstested, using the
program to other class through applying design process as a fgiletudy
based on the research, applying the preliminary evaluatiothanelx post
facto assessment over a period of time. Also, in design methodologyjst nee
to search for what is effective problem-solving methodologiedgiired to
search. Through this study, we are able to prove that desidroco&igy is
effective to develop the self directed learning capabditgd new problem-
solving ability out of the crammed-packed education of the durren
educational world.
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Introduction

As environmental problems became a global concern, one of challenge
of contemporary economy is to improve relations between an dategd
its environment. An increasing demand for goods caused the develagiment
industrial manufacturing methods.

Enterprises that use business practices consistent withirsise
development appear to be more attractive and reliable to cerstoifhe
implementation of the concept of sustainable development apesécievel,
thus the tools of Integrated Product Policy, favours environmerdafly
products and services. Modern society is more and more ofteestdd in
environmental protection. There is increasing awareness okgt:for pro-
environmental activities both on micro- and macro-environmental Sdake.
trend forced enterprises to follow strategies realizthg fundamental
concepts of sustainable development.

This paper is of theoretical and empirical character. Tiisé $ection
contains an analysis of the gathered Integrated Product Ridiey This
consisted in gathering and analysing policy-related data whighasizing
the indication of goals and tools enabling to use them in eisespmvhile
considering the care for the environment. Among these tools sp#eiaion
was paid to environmental management systems, product life ayalgsis
and environmental labelling.

In the second section of this paper the results of the study on
implementation of the presented tools are presented. Thetatjuali
examination was aimed at the determination of the degree otatpmh of
the Integrated Product Policy tools in enterprises. The tettad used was
based on a questionnaire distributed among some randomly chosen
enterprises. The gained data were used also to verify Hie study
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hypothesis, i.e. there is a low level of the use of the Integrated PRaolicy
in enterprises.

The goal of this study is justified by the necessity for peanaand
efficient implementation of ecological prerequisites into gmises policy.
This results among other things from the National Environm@&diady and
Integrated Product Policy promoted by the European Union.

The concept of Integrated Product Policy

The concept of Integrated Product Policy is an initiative of the Eunopea
Commission and the EU member states. This is an elementajader
European community processes within the framework of the Lisboragstrat
targeted at creating the most competitive and dynamic ecoimoting world
based on knowledg&{rategia wdraania... 2005).

The implementation of Integrated Product Policy has not been regulat
by European law provisions with any regulation or directive, howee
undertaken  based on Communication from the European Commission
referring to the Decision of the European Council and of theopeam
Parliament No. 1600/2002/WE (Fuksa, Cissisa 2010). An improvement in
efficiency of natural resources and better raw material @stieamanagement
are adopted as the main objectives of IPP.

Integrated Product Policy is based on activities oriented towaels
stimulation of continuous product improvement for environmental piotect
during the its whole life cycle, that should reduce a shift ofrenmental
responsibility from one product life cycle stage to anotheis fieans that
activities related to environmental impact of a productewice should be
undertaken at such life cycle stage when this is the mosteffexstive
(Komunikat Komisji..2003). Therefore, the concept of Integrated Product
Policy should favour the realization of preventive actions by (Lorek 2008):

— developing LCA methodology and extending the range of application,
— implementation of EMAS,

— setting environmental guidelines for designing new products,

— developing environmental labelling.

In Communication from the European Commission for the European
Council and the European Parliament the significance of products for
ecological policy is emphasized, and since the products launched on the
market have the heaviest environmental impact, Intedyfateduct Policy lies
an emphasis to product environmental performance. An enterprise due t
improvement in environmental management systems being ore dPP
tools, will use a product-oriented management. Proper implementaition
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product-oriented environmental management should indicate (Matuszak-
Flejszman 2010):

founding a common denominator between organisation’s pro-
environmental activities and the market,

enriching environmental studies by market analyses and analf/ses o
involves parties expectations,

direct integration of environmental requirements with product
development system,

knowledge creation.
The European Council specified that within the scope of more

responsible natural resource management the European Unignatete
Product Policy should be implemented in collaboration with entegnighile
assigning them the following tasks:

offering ecological agreements,

encouraging the national standardisation bodies to consider eablogi
items,

educational, training and other activities increasing emplayegeness
on thinking in the categories of life cycle and environmeptatection
information tools,

supporting the Community efforts to create life cycle databases,
supporting implementation of ecological design and LCA,

including the IPP approach to enterprise’s R&D programs,

using EMS, while using products,

using environmental criteria when purchasing at an enterprise
supporting the development and application for European eco-label,
proceeding in accordance with environmental requirements,

education and training /informing customers and suppliers about an
approach based on thinking in life cycle categories,

participation in pilot projects,
reporting IPP  implementation, while considering company’'s
environmental reports,

information exchange on IPP implementation with other enterpaises
participants.

However, since the achievement of Integrated Product Padicyt i

complex task, it requires commitment and cooperation not only esmeyrs

but also other entities such as scientific and researchutitsts, public
administrations, consumer organisations, ecological organisatiods, E
institutions (the European Commission and the European Environmental
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Agency). Consumers is another important group; their conscioos pr
environmental attitude should oblige manufacturers to activitiesed at
reducing environmental impact during the whole life cycle of prtedand
services. The cooperation of all market participants should flea
achievement of sustainable consumption and sustainable produatidargta
as well as improvement of enterprise’s environmental results.

Presentation of empirical data
Conceptual framework for this study

The main aim of this study was to verify the level of impdatation and
assessment of the Integrated Product Policy tools. The abtagselts
allowed to derive conclusions on company’s commitment in achie¥Rg |
assumptions. The study was carried out in the form of questiersuavey on
sample N counting 163 enterprises based on 26 questions and &phiogr
guestions. The questions were focused on:

— environmental management systems,
— product life cycle analysis,
— environmental labelling,
— financial preferences.
For data analysis the Excel worksheet was used.

The most numerous respondent group (41%)was composed of physical
persons performing business activity, the next group was tnfiddility
companies (28%), and 14% was represented by private compaiedyl
joint stock companies, and cooperatives and state owned compani#s by 3
each.

The firmographic questions include also the duration of marketrmese
48.5% of respondents operated for more than 10 years and 28.2%sftrdn
5 years. 15.3% of companies declared the market presence f&0 yé¢ars.
The smallest number of respondents (6,8%) pointed out below 1 year.

The question about the number of persons employed by the company
indicated that 50.3% of companies employed between 1 and 10 peogle, 19.6
from 11 to 50 people, 18.4% above 250 people, and11% from 51 to 250
people.

The most numerous respondent group (32.5%) operated on the local
market, while the next group(26%) on the domestic market, 24.9% on the
international market, and 16.6% on the regional market.
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To the question about foreign capital share 80.4% of all companies
declared no foreign capital, 7.9% of them indicated the siiate50%, while
in 11.7% of companies the share of foreign capital exceeded 50%.

Environmental Management Systems

The implementation of environmental management systems is ¢ime of
tools for achieving pro-environmental company management. The ngcessa
condition for proper functioning of an environmental management system
its integration with an organisation’s general managemergraysthis must
be correlated with general objectives, priorities and proesdapplicable in
the organisation. This refers not only to environmental policy sthatild be
an integral part of organisation’s general policy, but also attmes,
procedures, processes and means. If this is not the case, soméscoraiic
arise because in many cases the environmental protectiontigeset
without considering organisation’s economical goals will turn autbé¢
contradictory to them (Lisowska-Mieszkowska 2007).

According to the definition of the Technical Committee /80 207
“environmental management are those aspects of general management
function related to preparation,, implementation and realisation of
organisational unit environmental policy and goals”

It follows from the survey that the vast majority ofpesdents (84%)
has no environmental management systems implemented. Among
respondents who have implemented environmental management systems
(16%) most of them (75%) declare the implementation of ISO 14004.isTh
surely one of best known systems derived directly from thedatd. The
second common system indicated by the respondents (18%) conamisted i
adopting the rules of cleaner production. 4% of respondents iedicter
environmental management programs. The smallest number of cespani
under investigation has EMAS (3%) implemented.

When analysing questionnaires for direct benefits gainedr afte
implementation of an environmental management system or pr@&yt#nof
enterprises pointed out advantages resulting from reduction ofesvast
requiring storage. Slightly smaller group (23%) benefits freduced water
and energy consumption and 22% in reduced costs of waste recovery and
management. 18% of companies profits by economic use of the envirpnment
while 5% by reduced pollutant emissions and 5% by other type advantages.

The survey included also indirect benefits resulting fropiémentation
of environmental management systems. Most of respondents (28%) iddicate
an improvement in company’s image and 23%an increase of company’s
competitive position by improving quality of products and servicegh®ji
smaller group of enterprises (17 %) benefits by fulfillingstomer’'s
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requirements and expectations. Similar percentage of companids fywfi
higher operational efficiency by improving work organisation. 14% of
respondents indicate an increased access to new customeegtaedspthat
undoubtedly brings better financial results to the company. 2&emopanies
benefit other indirect profits.

The presented results indicate that the implementationvafommental
management systems is backed at first place by econamasains directly
related to company’s competitive position on the market.

As regards to the question about problems related to implenoentdti
EMSs 31% of respondents considered the supervision over processes
connected with significant environmental aspects as the biggest problem. For
19 % of companies the problem applied both to identification of
environmental aspects and system documentation. The next 6% and 5%
thought that the problem was related to detailing environmerjedtokes and
tasks, and monitoring and measurements, respectively. For 3% onhdesnts
only the system documentation was a problem.

Almost half of respondents having implemented EMSs belong teelimit
liability companies, 34% to joint stock companies. 17% to iddals
performing business activity. This indicates a relationship the size of
company where systems were implemented. The largest compahigtibe
chance of system implementation. Small entities such as ctigpsrar
personal firms are mainly companies employing one or seyemaple,
contrary to joint stock or limited liability companies, theg aounted among
medium-size and large companies. This is confirmed by answetiset
guestion about company size. Almost 3 of 4 companies having EMS
implemented employ more than 250 people. Large entities arecabbksat
additional costs related to EMS implementation. The larger nurobe
employees, more often EMS implementation. It should be emphasided tha
EMSs are investments that are rarely made during initedsyef company’s
operation. Merely 8% of respondents indicated EMS implementatibimwi
first 5 years of operation on the market. Most companies hakM$
implemented made such investment within 10 years. This iedi¢hat the
development of environmental management systems takes placeitmly
later investments. The companies with short period of actiwe unable to
perform activities related to adaptation and implementation of EMS. Another
issue is unawareness and complete lack of interest in endrmahaffairs
among companies. Environmental Management Systems are impement
primarily by manufacturing companies. Heavy and light industries a
producers and manufacturers of goods. Heavy industry is a selet@dre
among other things to production of machinery and semi-finishedlupts
and employing a lot of people. The persons responsible for company’s
development appreciate advantages of systems supporting envirdnmenta
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management. Having an EMS is a kind of ennoblement and inditasibiie
company takes care of the environment. The systems are inmpézhia
above half of companies operating on international markets. No distinc
relationships with the level of foreign capital share are visible

It should be noted that 75% of companies having EMS consistént w
ISO 14001 have also LCA system implemented, based on the saryedbmi
standards. It can be concluded that these companies operate en mor
comprehensive manner in the area of reducing their adverse ensiaim
impact.

Among respondents having no environmental systems implemented,
32% of them consider limited financial resources as the stsorigerier,
while 27% of such companies believe in lack of benefits of EMS
implementation in the company. For 13% of respondents no environmental
management systems were implemented because the process of
implementation was too complicated, while for 12% of them tivere other
reasons. 7% of respondents do not implement any system due to ficult
with fulfilling requirements of particular EMS and because tiohe-
implementation. Only in 2% of companies the barrier refulis employee’s
resistance.

LCA

Current knowledge enables us to conclude that each product has its
specific environmental impact and Product Life Cycle is longl a
complicated. This includes among other things the extracti@awofaterials,
product designing, assembling components of whole product, marketing,
distribution, use, waste generation, waste collection, repair¢cliegyand
neutralisation. Thus it is necessary to strive for minimizngironmental
impact of productsStrategia wdraania...2005).

LCA (Life Cycle Assessm@nthat is ecological life cycle assessment is
an environmental management technique. It belongs to tools enabling
identification and assessment of potential environmental ingpaicallowing
methods of environmental quality improvement to be establishedgllskiv
Kulczycka, Goralczyk 2007).

The results of survey carried out indicate a low lewél LCA
implementation reaching 8% only among all companies under igaésti.
50% of them are limited liability companies. Most of them ojgeom the
market for above 10 years (64%). According to questionnaires theregee lar
companies (63%) employing above 250 people and performing activity i
manufacturing sector (53%) and international market-atnhowever
without any foreign capital share.
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The next question dealt with the way how LCA is used, namely whethe
this system has been implemented in compliance with the stbigfa14040.
ISO 14040 describes basic rules and indicators related to h@wever
without detailed description of ecological life cycle assesgmmethod. 67%
of companies confirmed that they have LCA system implememisatding
to this ISO standard.

The next question took up the problem of benefits brought by LCA
implementation in the company. Among all variants provided ¢deaing
material and energy consumption was most popular option (33%putds
be noted that this is both ecological and economic advantage. Reducing
amounts of materials/ raw materials used and lesser ecerggumption
unload the environment as well as company’s budget. The second significant
advantage resulting from LCA implementation according to respisdethe
possibility of developing and designing the production and service pescess
(28%). It is worthy to mention that none of companies that detlie use of
LCA did not choose the answer that there were no benefits ak#hef this
tool. All respondents using LCA indicate also achieving the planned.goal
Thus, it is possible to conclude that LCA implementation in the coynjza
effective and justified, as the use of this tool leads to aehient of planned
goals and numerous profits.

In the next question the entrepreneurs were asked if theyrsee
competitive advantages in companies using LCA. Half of resptsder or
see a competitive advantage of such companies. However, this Iyot ful
consistent with the survey results. Only 8% o0f163 companies under
examination declared the use of LCA. This may indicatessaanviction of
these entrepreneurs that since they take advantagemgfL@A, so other
companies also use this tool. 33% of respondents rather do notyee a
competitive advantage of companies that use LCA, and 17% have no opinion
of this matter.

Lack of relevant knowledge about this tool is considerechasrtain
reason of lack of LCA (35,5%). Lack of education and ecologicalewess
is the principal reason of disinclination and resistandenflementation of
such solutions. Companies fear of additional costs, lack of collaboration with
employees or lack of support from other units having experiendhiof
subject, thus being able to facilitate the implementationhisf tool. The
conviction that there are no clear advantages of the use of LTB8%) may
follow from poor knowledge of the tool itself. 13% of respondents clhan t
at present there is a too little interest in products aaisfy the LCA
requirements. In this case the problem of low ecological awaseappears
once again, but no with respect to customers not to entrepreneurs.
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Among enterprises participating in the survey declaringisieeof LCA,
the most numerous group (50%) consisted of limited liability compaAlso
joint stock companies form a significant group (25%).

Above 58% of respondents with LCA implemented have been operated
on the marked for more than 10 years and employ from 51to 250 pelogle.
LCA having companies is connected with production (41%) and openrates
the international market (67%).

In addition, up to 75%o0f enterprises with LCA have an environmental
management system implemented, and 42% gain privileges from
manufacturing environmentally-friendly products.

Environmental labelling

The 1SO 14020 standard defines environmental labelling as:afan cl
which indicates the environmental aspects of the product or servicedahat
take the form of a statement, symbol or graphic on a label, in grigduature,
in technical bulletins, in advertising or in publicity, among ottiéngs”
(Etykiety i deklaracje..2003).

The ISO 14000 series of international standards identifies three
environmental labelling typeStrategia wdraania...2005):

— | type eco-labelling consists in distinguishing and promoting products
and its varieties that have less adverse environmental irthgac other
products within the same category. This is connected with é phaity
program that awards a licence which authorise to the use obemental
labels on products indicating overall prefer ability of a prodvittin a
specified product category.

— |l type eco-labelling— applies to environmental self-declaration claims
made by the manufacturer or other interested parties, if thgy
declare some special features of product, for example retatedyicling.

— |l type eco-labelling s connected with providing an environmental
declaration, i.e. quantified environmental data of a product based on
product life cycle assessment conducted in compliance with the ISO
14040 group of standards.

Environmental labelling is considered as a competition instruneat
specified segment of commodity market. Its application is raod more
often tied with competition mechanisms and is used by producers as @ marke
expansion tool.

The questionnaires set to enterprises contained also quesiiates to
environmental labelling. Based on the gathered data it can be noted that there
is poor knowledge about environmental labels within individual lioks
business. In practice environmental labels are present inaaket sectors,
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however 43% of respondents stated that no environmental ladesised in

their businesses, and 17% did not know whether such labels weretpresen
40% of respondents knew that environmental labels were pragéetrilines

of business.

The survey indicates a very low level of environmental ladugel
implementation in enterprises. Up to 77% of enterprises undexysdeclares
that they do not use environmental labelling. The fact that only 88%
entrepreneurs use environmental labelling may indicate that despadigh
potential eco-labelling is a relatively poorly known tool.

Among respondents declaring the use of environmental labelling for
marking products in their enterprises: 55% use Il type envieotahlabels
and declarations, 28% Il environmental labels and declarations, while 17% |
type environmental labels and declarations.

It follows from the survey that company’s legal status hasfieateon
the use of environmental labelling by an enterprise. Both anespgpndents
who use environmental labelling for marking products in their prisers, and
who do not use it, physical persons performing business actiewaibrThe
same relationship applies also to duration of company’s operatictne
market, employment, market sector on which the company iseaatid
foreign capital share in the company. The respondents who use envitahme
labelling for product marking in their enterprises are didigemarily into
such sectors as production, services and trade.

The use of different environmental labelling types for prodoatking
by enterprises is connected to some extent with LCA implementayithese
companies. The vast majority of companies that do not use envirohmenta
labelling for product marking has also no LCA implemented. Among
companies where environmental labelling is used, 19% have LCA;0f1%
them use Il type, 6% - Il type and 2% - | type environmental labelling.

Among respondents who do not use environmental labelling for product
marking in their enterprises, 89% declares also that no enwmaim
management systems are functioning in their companies. Hovwaweng
companies where environmental labelling is used, 31% have EMS
implemented.

The largest respondent group (28%) uses the “Recycled coptamnt
label for product marking, 24% use “Keep cleanliness. Throgteveto
dustbin”. The next eco-label (10%) “Suitable for recyclingti ®% both for
“Energy Star” and “Green Point”, 8% for “Reusable”. Theaéing labels
(e.g. “Biodegradable packaging”, “EKO” ecological mark, “Ecolab®lue
Angel”) are used by less than 2% of respondents. It should bethatedost
respondents (81%) use more than one eco-label for marking their products.

Among respondents declaring the use environmental labels thstlarge
group (56%) has no opinion on how environmental labels can be connected
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with product sale increase. 24% of respondents claims that thisoheffect

of product sale increase, and 20% noted a sale increase (6B#nropoint

out also an improvement in company’s image among customers). However
20% of respondents claiming that implementation of environmentdlitepe

had no effect on sale increase, noted an improvement in their pubbe.

This may indicate a relationship between company’s productgataise and
enhancement of positive image of the company.

Conclusions

The studies carried out indicate a low level of the usbefrtegrated
Product Policy tools. This results to large extent from sigeriof funds for
realization of environmental policy in companies. However, beésidascial
barrier the problem is lack of knowledge about the Integratediuet Policy
tools. It should be noted that conducting researches and asjadygeLCA
techniques, is not an easy task and is quite time-consuming. Kbd as
entrepreneurs point out the necessity of gathering large anmaiunfgit and
output data and information on the manufacturing process. Thus, tierdarr
in application of the Integrated Product Policy tools referh bmeconomic
and social capital.

To remove these barriers it is important to educate socsetyedl as
company owners that it reasonable to use the Integrated Product Policy tools.
Until the management attitude to pro-environmental policy remain
unchanged, the environmental tools such as environmental management
systems, LCA and environmental labelling will be considerederatis a
difficulty not a helpful aid in business activity. To encouraggepreneurs to
pro-environmental policy it necessary to present benefit ¢f soltitions in
a simple and clear way. An example chance is improvement qietiive
position on the market. By raising confidence in offered produista chance
of profit increase, while keeping care for the environment. Hewev
customers have an opportunity of aware choosing of environmeftafigly
products and services.

The next activities that could improve situation in company’s
environmental area is raising awareness of relationship betwesn
environmental activity and company’s financial result, and sfgipt
procedures of implementation of the Integrated Product Policy tools.

By following the Integrated Product Policy recommendations, the
company’s competitive position will increase through more consigtgiaty
stimulated by IPP. The practice of some environmental managdowst
indicates that increased ecological awareness in enterpriagsreduce
environmental costs. The enterprises that observe the Inebguadduct
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Policy recommendations more often use their ecological ach&s as a
marketing instrument for creating their ecological image.
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