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FEATURES OF PLANTAR PRESSURE DISTRIBUTION OF CHINESE CHILDREN AGED BETWEEN TWO AND
ELEVEN

CARACTERISTICI ALE DISTRIBUTIEI PRESIUNII PLANTARE LA COPIII CU VARSTA INTRE DOI S| UNSPREZECE
ANI DIN CHINA

Jin ZHOU"?, Ying SONG', Bo XU, Wuyong CHEN"*

'National Engineering Laboratory for Cledn Technology of Ledther Manuficture, Sichuin University, Chengdu 610065, P. R. China, e-mil:
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*Key Laboratory for Ledther Chemistry and Engineering of the Education Ministry, Sichuin University, Chengdu 610065, P. R. China

FEATURES OF PLANTAR PRESSURE DISTRIBUTION OF CHINESE CHILDREN AGED BETWEEN TWO AND ELEVEN

ABSTRACT. Since foot biomechanics of Chinese healthy children has not been systematically investigated, the aim of this study was to comprehend the fedtures of
plantar pressure distribution of those subjects. Totally, 895 hedlthy children aged between two and 11 were recruited and those with the foot deformities were
excluded by visual ingpection. Children's plantar pressure wds medsured by Footscan pressure plate with two-step protocol dnd self-selected speed. Regions of
plantar pressure were divided into ten parts: hallux, toes 2-5, the first to fifth metatdrsal hedad, mid foot, medidl heel and lateral heel, 3t which parameters of pedk
pressure (N/cm’), relative pressure time integral (%) and relative contact dred (%) were célculdted. Error-bar plot wis drawn to interpret the chinge of plantar
pressure with the age. Moreover, the relidbility of this study was evaluated by intra-class correldtion and coefficient of varidance with the significance level of 0.05
and confidence interval of 95%. Our outcomes show that plantar pressure was generally incredsing with the foot development in the most foot regions, except mid
foot area; further, significant gender differences existed in a few regions and for boys a higher pressure and a larger contdct drea were recorded. At last, results of all
three pardmeters were recorded with moderdte to good relidbility and the relidbility of all varidbles was improving with the age. Overall, our study provided a
normative plantar pressure distribution of healthy Chinese children and those findings could be used in clinicdl dbnormal feet evaludtion.

KEY WORDS: Chinese children, plantar pressure, gender differences, children's development

CARACTERISTICI ALE DISTRIBUTIEI PRESIUNII PLANTARE LA COPIII CU VARSTA INTRE DOI $I UNSPREZECE ANI DIN CHINA

REZUMAT. Intrucat biomecanica piciorului la copiii sandtosi din China nu s-a investigat sistematic pana acum, scopul acestui studiu a fost acela de a intelege
caracteristicile distributiei presiunii plantare la acesti subiecti. S-au recrutat in total 895 de copii sdandtosi cu varsta cuprinsa intre doi si unsprezece ani, excluzandu-
se pe baza inspectiei vizuale cei cu diformitati la nivelul picioarelor. Presiunea plantara la copii a fost mdsurata cu ajutorul placii de presiune Footscan utilizand un
protocol in doi pasi si 0 vitezd auto-selectata. Regiunile presiunii plantare au fost impartite in zece parti: halucele, degetele 2-5, zona de la primul la cel de-al cincilea
cap metatarsian, zona mediana a piciorului, partea de mijloc a calcdiului, partile laterale ale cdlcaiului, regiuni in care s-au calculat parametri precum presiunea
maxima (N/cm’), integrala relativa presiune-timp (%) si zona relativd de contact (%). S-a realizat diagrama cu bare de eroare pentru a interpreta modificarea
presiunii plantare odata cu varsta. Mai mult decat atat, fiabilitatea acestui studiu a fost evaluata prin corelarea intraclasa si coeficientul de varianta cu nivel de
semnificatie de 0,05 si interval de incredere de 95%. Rezultatele noastre indica faptul ca presiunea plantara a crescut, in general, odata cu dezvoltarea piciorului, in
majoritatea regiunilor, cu exceptia zonei mediane a piciorului; in plus, au existat cateva diferente semnificative intre sexe in cateva regiuni, la baieti inregistrandu-se
o presiune mai ridicata si 0 zona de contact mai mare. in cele din urma, rezultatele tuturor celor trei parametri au fost inregistrate cu fiabilitate moderata spre buna,
iar fiabilitatea tuturor variabilelor s-a imbundtatit cu varsta. Per ansamblu, studiul nostru a oferit o distributie normativa a presiunii plantare la copiii sandtosi din
China, iar rezultatele obtinute ar putea fi utilizate la evaluarea clinica a picioarelor cu probleme.

CUVINTE CHEIE: copii din China, presiune plantara, diferente intre sexe, dezvoltarea copiilor

LES CARACTERISTIQUES DE LA DISTRIBUTION DE PRESSION PLANTAIRE CHEZ LES ENFANTS CHINOIS AGES DE DEUX A ONZE ANS

RESUME. Etant donné que 13 biomécénique du pied chez les enfints chinois en bonne santé n'd pas été étudiée systématiquement a ce jour, I'objectif de cette étude
étdit de comprendre leg caractéristiques de la distribution des pressions plantaires chez ces sujets. On a recruté un total de 895 enfants en bonne santé agés de deux
a onze ans, en excluant par l'inspection visuelle ceux dvec des malformations dans les pieds. La pression pldntaire chez les enfants a été mesurée en utilisant 1a
pldque de pression Footscan a I'dide d'un protocole en deux étapes et une vitesse auto-sélectionnée. Les régions de pression plantdire ont été réparties en dix
parties : le hallux, les doigts 2-5, |d région de 1a premiére a |a cinquieme téte métatarsienne, le milieu du pied, le milieu du talon, les c6tés du talon, les régions ddns
lesquelles on & cilculé les parametres tels que le pic de pression (N/cm’), l'intégrale reltive pression-temps (%) et 13 surfice de contict relative (%). On & établi 15
intra-classe et par le coefficient de |a varidnce avec un nivedu de signification de 0,05 et I'intervalle de confidnce a 95%. Nos résultats indiquent que 13 pregsion
plantdire d dugmenté, en général, dvec le développement du pied, ddns I3 plupart des régions, a I'exception du point médidn du pied ; en outre, il y dvait plusieurs
différences importantes entre les sexes dans certdines régions : les gargons ont enregistré une pression plus élevée et une surface de contact plus grande. Enfin, les
résultats de ces {rois parametres ont été enregistrés a fiabilité modérée a bonne, et |3 fiabilité de toutes les variables est améliorée dvec I'age. Dans I'ensemble,
notre étude a fourni une répdrtition normative de 13 pression plantaire chez les enfants chinois en bonne sdnté, et les résultdts pourraient étre utilisés dans
I'évaludtion clinique des problémes du pied.

MOTS CLES: enfints chinois, pression plantaire, différences entre les sexes, développement des enfints

* Correspondence to: Wuyong CHEN, Ndtiondl Engineering Ldbordtory for Cledn Technology of Ledther Mdnufdcture, Sichudn University Chengdu 610065, P. R.
Chind, Féx: 86-28-85405237, e-mdil: wuyong.chen@163.com
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J.ZHOU, Y. SONG, B. XU, W. CHEN

INTRODUCTION

Children's foot structure develops dramatically
since their birth. Two phases are significantly observed
in their childhood [1-3]: one is from the time of
independent walking to the age of six, where foot arch
grows quickly and it pldys @ main role in the walking
event [2]; the other is between the ages of six to ten, in
which the step length and stride incredse prominently,
so as to reduce the stride frequency and make the
wadlking speed more stable [4, 5]. Those significant
changes imply that the foot is of high plasticity and it
can be easily influenced by external factors, such as
obesity [6], nutritional status, family genetic disease
[7], etc. Thereby, comprehending the [aw of children's
foot development and their biomechanics fedtures is
critical.

Since the plantar pressure is one of the windows
to inspect the foot condition and it was reported with
good repeatability and relidbility [2, 8], this approach
has been widely used in study of children's foot and
foot disease examination [9]. Currently, two types of
literature were reported: the cross-sectional study
and the longitudinal one. In terms of longitudinal
study [10, 11], plantar pressure distribution of healthy
German children aged between 13 dand 128 months
was investigated and a normative plantar pressure of
that population was established. Similarly, Hallemans
et al. [2] were focusing on children's foot
development within the period of five months since
independent walking. In terms of cross-sectional
study, Alvarez et al. [12] studied plantar pressure
distribution of 146 children aged between 1.6 to 14.9
and Henning et al. [13] investigated those of 125
healthy children aged between six and ten. Although
bdased on the above research, features of plantar
pressure of hedlthy children hdave been interpreted,
dccording to the study of Phyllis [7], variation existed
in children's growth in different countries; therefore,
investigation of the plantar pressure of Chinese
children is necessary and those outcomes could be
used for the interpretation of the foot development of
healthy Chinese children.

Hence, the aim of this study was to measure the
plantar pressure of 895 headlthy children dged between
two and 11 and then to comprehend the fedtures of
plantar pressure distribution of Chinese children.

INTRODUCERE

Structura piciorului la copii se dezvoltd dramatic
de la nasterea acestora. Se observa cu precadere doua
faze in copilaria acestora [1-3]: prima cuprinsa intre
momentul Tn care incep sa mearga independent si
varsta de sase ani, cand bolta piciorului creste rapid si
joaca un rol principal in cadrul mersului [2]; a doua este
cea cuprinsa intre sase si zece ani, cand lungimea
pasului creste vizibil, pentru a reduce frecventa pasilor
si pentru a stabiliza mersul [4, 5]. Acele modificari
semnificative presupun o mare plasticitate a piciorului,
care poate fi influentat cu usurinta de factori externi
precum obezitatea [6], starea de nutritie, bolile
genetice [7] etc. Prin urmare, intelegerea legii care sta
la baza dezvoltarii picioarelor la copii si caracteristicile
biomecanice ale acestora este critica.

ntrucat presiunea plantard constituie o metoda
repetabild sifiabila [2, 8] de a examina starea piciorului,
aceasta abordare afost utilizata pe scara larga in studiul
picioarelor siin analiza afectiunilor la nivelul picioarelor
copiilor [9].Tn prezent, literatura raporteaza doud tipuri
de studii: studiul transversal si cel longitudinal. in ceea
ce priveste studiul longitudinal [10, 11], s-a investigat
distributia presiunii plantare la copii sanatosi din
Germania, cu varsta cuprinsa intre 13 si 128 de luni si s-
a stabilit o presiune plantara normativa pentru acel
segment de populatie. in mod similar, Hallemans si
colab. [2] s-au axat pe dezvoltarea piciorului la copii
intr-o perioada de cinci luni de la inceputul stadiului de
mers independent. In ceea ce priveste studiul
transversal, Alvarez si colab. [12] au studiat distributia
presiunii plantare la 146 de copii cu varsta cuprinsa
intre 1.6 si 14.9 ani, iar Henning si colab. [13] au
investigat acelasilucrula 125 de copii sanatosi cu varsta
cuprinsa intre sase si zece ani. Desi, pe baza studiilor
mentionate mai sus s-au interpretat caracteristicile
presiunii plantare la copii sanatosi, potrivit studiului
efectuat de Phyllis [7], a existat o variatie in dezvoltarea
copiilor in diferite tari; prin urmare, investigarea
presiunii plantare la copiii din China este necesara si
rezultatele obtinute pot fi utilizate pentru a interpreta
dezvoltarea picioarelor la copiii sanatosi din China.

Prin urmare, scopul acestui studiu a fost de a
masura presiunea plantara la un numar de 895 de copii
sanatosi cu varsta cuprinsdintre doisi 11 anisi apoide a
intelege caracteristicile distributiei presiunii plantare la
copiiidin China.

Leather and Footwear Journadl 14 (2014) 3




FEATURES OF PLANTAR PRESSURE DISTRIBUTION OF CHINESE CHILDREN AGED BETWEEN TWO AND ELEVEN

MATERIALS AND METHODS

Subjects

Totally, 895 health children aged between two
and 11 were recruited and those with the foot
deformities were excluded by visual inspection from
an experienced clinical expert. Their mean ageis 7.7 +
2.2 years, mean height is 126.2 £ 16.0 cm, mean
weight is 27.8 + 9.0 Kg and gender ratio is 448 male /
447 female. Demographic information of all subjects
in edach age group was shown in Table 1. Before the
measurement, daims and procedures of this study
were expldined to the children's parent and their
formal dgreements have been given. Further, this
study followed the requirement of “Declaration of
Helsinki” and was confirmed by the ethics committee
of the university.

MATERIALE SI METODE

Subiecti

S-au recrutat in total 895 de copii sanatosi cu
varsta cuprinsa intre doi si 11 ani, iar cei cu diformitatila
nivelul picioarelor au fost exclusi pe baza inspectiei
vizuale efectuate de un specialist cu experienta. Varsta
lor medie a fost de 7,7 2,2 ani, Tnaltimea medie a fost
de 126,2 + 16,0 cm, greutatea medie a fost de 27,8 £9,0
Kg, iar raportul intre sexe a fost 448 de baieti / 447 fete.
Datele demografice ale tuturor subiectilor din fiecare
grupa de varstd sunt prezentate in Tabelul 1. inainte de
a efectua masuratorile, li s-au explicat parintilor scopul
si procedurile utilizate Tn studiu, iar acestia si-au dat
acordul oficial. Tn plus, acest studiu a urmat principiile
“Declaratiei de la Helsinki” si a fost aprobat de comisia
de eticd a universitatii.

Table 1: Demographic information of all subjects in edch dge group
Tabelul 1: Date demografice ale tuturor subiectilor din fiecare grupa de varsta

Varsta

Weight
Greutdte
Age 7 Age 8 Age 9 Age 10 Age 11
7 dni 8 dni 9 dani 10 dni 11 dni
Height 98 1247 52 175 1300 62 106 1357 6. 1424 7. 147.6
Indltime

Sex (Boy/Girl)

46/52 82/9 52/54 51/5 2/41
Sl e /93 / /53 52/
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Plantar Pressure Measurement

Children's plantar pressure was measured by
Footscan pressure plate (one meter plate, RSscan Int.,
Belgium). The scanning frequency of this system is
250 Hz, pressure sensor density is 4/cm’, &nd the
range of medsure is 0-200 N/cm’. A two-step initidl
protocol was performed by the children and they
were guided to walk with their selected speed
through the pressure plate which was locadted in the
middle of six-meter-long track. The protocol of two-
steps has been proved to be effectively reducing the
times of trial and at the same time to improve the
repeatability of the gait [14]. Before the measurement,
a subject whose body weight was known was guided
to walk through the plate to finish the calibration
procedure; then three to five minutes warm up was
provided. Three successful measures for each side of
foot were also required.

Data Processing

Regions of pldantar pressure were divided by
Footscan softwdre into ten parts (Figure 1): hallux,
toes 2-5, the first to fifth metatarsal head (1st to 5th
MTH), mid foot (MF), medial heel (MH) and lateral
heel (LH). Then parameters of pedk pressure (PP)
(N/cm?), pressure time integral (PTI) (S*N/cm?®) and
contdct dred (CA) (cm’) were selected out for
analysis. Furthermore, a unitary processing for CA
and PTI is required for inter-subjects contrast.
Relative CA (CArel) =100 x (CA (Xi)/2CA (Xi)); relative
PTI (PTIrel) = 100 x (PTI (Xi)/ EPTI (Xi)), where Xi
indicates one of plantar regions. In addition, PTlrel
hads been proved to be an effective way to reduce the
influence of weight, and it hdas been adopted in many
research studies [2].

Masurarea presiunii plantare

Presiunea plantara la copii a fost masurata
utilizdnd placa de presiune Footscan (placa de un
metru, RSscan Int., Belgia). Frecventa de scanare a
acestui sistem este de 250 Hz, densitatea senzorului de
presiune este de 4/cm’, iar domeniul de masurare este
de 0-200 N/cm’. Copiii au urmat un protocol initial in
doi pasi, apoi au fost indrumati sa mearga cu o viteza la
alegere pe placa de presiune situata Tn centrul unei
piste lungi de sase metri. Protocolul in doi pasi a redus
in mod eficient durata testului si, in acelasi timp, a
Tmbunététit repetabilitatea mersului [14]. Tnainte de
efectuarea masuratorii, un subiect cu greutate
cunoscutd a fost indrumat sa mearga pe platforma
pentru a finaliza procedura de calibrare; s-au alocat
apoi de la trei pana la cinci minute pentru incalzire. Au
fost necesare trei masuratori reusite pentru fiecare
parte a piciorului.

Prelucrarea datelor

Regiunile presiunii plantare au fost impartite cu
ajutorul programului Footscan in zece parti (Figura 1):
halucele, degetele 2-5, regiunea de la primul la al
cincilea cap metatarsian (1-5 MTH), zona mediana a
piciorului (MF), partea de mijloc a calcaiului (MH) si
partile laterale ale calcaiului (LH). S-au selectat
urmatorii parametri pentru analiza: presiunea maxima
(PP) (N/cm’®), integrala presiune-timp (PTI) (S*N/cm’) si
zona de contact (CA) (cm’). Mai mult, a fost necesara o
prelucrare unitara a CAsi PTl pentru a stabili deosebirea
dintre subiecti. CA relativa (CArel) = 100 x (CA (Xi)/ZCA
(Xi)); PTI relativa (PTlrel) = 100 x (PTI (Xi)/ ZPTI (Xi)),
unde Xi indicd una dintre regiunile plantare. in plus,
PTIrel s-a dovedit a fi un mod eficient de a reduce
influenta greutatii si a fost adoptatd Tn multe studii de
cercetare[2].
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Figure 1. Ten masks model for plantar pressure danalysis
Figura 1. Model cu zece zone pentru analiza presiunii plantare

Statistical Analysis

First of all, outcomes of independent T test show
that significant differences existed between left and
right foot, hence only the right foot was selected out for
data analysis. Further, Q-Q plot was drawn and all the
data was confirmed with the normal distribution. All
variables in edch age group were presented by mean +
SD and error-bar plot was used to describe their
changes with ages. The relidbility of this study was
assessed by coefficient of varidance (CoV) and the
intracldss correlation coefficient (ICC) [15, 16]. The
lower CoV, the better repeatability; whereas, when ICC
< 0.5, the reliability is poor, 0.5 < ICC < 0.75, the
reliability is medium and ICC>0.75, relidbility is good to
excellent [17]. All statistical models were operated
under the SPSS software (V16.0, SPSS Inc., USA) with
the significance level of 0.05 and confidence interval
(Cl) of 95%.

RESULTS AND DISCUSSIONS

Results of Plantar Pressure Distribution

Pedk Pressure

PP at T1 area was increasing with the age,
especially after the age of seven, where PP raised
rapidly, reaching 15.6% per year. While, children's PP at
T2-5 changed irregularly during the ten year period
(Table 2).

Revistd de Pieldrie Incaltdminte 14 (2014) 3

Analiza statistica

n primul rand, rezultitele testului T independent
arata ca au existat diferente semnificative intre piciorul
stang si piciorul drept; prin urmare, doar piciorul drept
a fost selectat pentru analiza datelor. Mai mult, s-a
trasat graficul Q-Q si toate datele au fost confirmate cu
distributia normala. S-au prezentat toate variabilele
medii + abaterea standard din fiecare grupa de varsta si
s-a utilizat diagrama cu bare de eroare pentru a descrie
modificarile aparute in functie de varsta. Fiabilitatea
acestui studiu a fost evaluata utilizand coeficientul de
variatie (CV) si coeficientul de corelatie intra-clasa (ICC)
[15, 16]. Cu cat este mai mic CV, cu atat mai buna este
repetabilitatea; inhsa atunci cand ICC < 0,5, fiabilitatea
este slaba, cand 0,5<1CC< 0,75, fiabilitatea este medie,
iarcand ICC>0,75, fiabilitatea este buna spre excelenta
[17]. Toate modelele statistice au fost prelucrate cu
programul SPSS (V16.0, SPSS Inc, SUA), cu un nivel de
semnificatie de 0,05 si intervalul de incredere (Cl) de
95%.

REZULTATE SI DISCUTII

Rezultatele distributiei presiunii plantare

Presiunea maximd

PP in zona T1 a crescut odata cu varsta, mai ales
dupa sapte ani, cand PP a crescut rapid, ajungand la
15,6% pe an. in zona T2-5, PP s-a modificat neregulat pe
parcursul celor zece ani (Tabelul 2).
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PP at MF declined gradually and its falling trend
could be divided into two stages, two to seven and
seven to 11 yedrs old. During the first phase, PP
decredsed by 63.8% from 5.8 + 3.8 N/cm’ &t the dge of
two to0 2.1 £ 2.0 N/cm’; within the second phase, PP 3t
MF became stable (Figure 2A).

Pedk pressure
Presiunea maximd

M 25D PP
Powe
e
C e
¢ P #
L e
b
— —
b e
| 4
- 4
M 25D CArel

Relative contact drea
Zona relativd de contact

regenat

AgeGroup

PP in zona MF a scazut treptat, iar tendinta de
scadere a putut fi impartita in doua etape, de la doi la
sapte ani si de la sapte la 11 ani. in prima etap3, PP a
scdzut cu 63,8%, de la 5,8 + 3,8 N/cm’ |a doi ani pani la
2,1+2,0N/cm’; in cea de-a doua etapd, PP in zona MF a
devenitstabild (Figura 2A).

Relative impulse
Impuls reldtiv

Mean +-2 50D PTirel
i

AgeGroup

Figure 2. Correlation between the varidble of PP (A), CArel (B) and PTlrel (C) and the age at the mid foot area
Figura 2. Corelatie intre variabilele PP (A), CArel (B) si PTlrel (C) si varsta in zona mediana a piciorului

PP at MTH area demonstrated a "U" type trend: at
first, PP significantly reduced between the age of fwo
and three; and then falling speed became slow during
the age between three o seven; finally, after the age of
seven, PP tended to be stable (Table 2). The change of
PP at LH and MH was similar, after a short period of
decredse during the age of two to three, it increased
steddily by 2.9 N/cm’in the whole nine yeérs.

Reldtive Contdct Ared

Carel at T1 and T2-5 did not incredse significantly
with the dage; whereas, that of MF reduced dramatically
(Figure 2B). During the age between two to seven,
CArel reduced from 25.5 + 4.8% at the age of two to
21.8+5.6% at the age of seven and then it decreased by
less than 0.9% within the age between seven and 11.
Further, CArel at the medial (MTH1), central (MTH3)
and lateral forefoot (MTHS5) incredsed slowly with the
age; while that of MTH2 and MTH4 decredsed slightly. A
general rising tendency could be found at the MH and
LH (Table 2).
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PPin zona MTH a prezentat o tendinta de tip "U": la
inceput, PP s-a redus semnificativ intre varsta de doi si
trei ani; apoi, intre trei si sapte ani, viteza de scadere a
incetinit; in cele din urma, dupa varsta de sapte ani, PP a
avut tendinta de a se stabiliza (Tabelul 2). Modificarea PP
in zonele LH si MH a fost asemanatoare, dupa o scurta
perioada de scadere intre doi si trei ani, a crescut in mod
constant cu 2,9 N/cm”in toatd perioada de noui ani.

Zona relativa de contact

Carel in zonele T1 si T2-5 nu a crescut semnificativ
odatd cu varsta, in timp ce in zona MF s-a redus
dramatic (Figura 2B). intre doi si sapte ani, CArel s-a
redus de la 25,5 + 4,8% la varsta de doi ani, panala 21,8
+5,6% la sapte ani, apoi a scazut cu mai putin de 0,9%
intre sapte si 11 ani. Mai mult decat atat, CArel in zonele
mediana (MTH1), centralda (MTH3) si laterala (MTH5)
ale antepiciorului a crescut lent odata cu varsta; in timp
ceinzonele MTH2 si MTH4 a scazut usor. S-a constatat o
tendinta generalda de crestere in zonele MH si LH
(Tabelul 2).
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Reldtive Pressure Time-Integral

PTlrel at T1 region was similar with that of PP, but
it incredsed more slowly. The medn growth rate was
0.2%/year. PTiIrel at MF showed a dramatically falling
tendency, it reduced by dlmost 60% from the dge of fwo
to 11, where a 54% decrease happened at the stage of
two to seven (Figure 2C). Besides, PTlrel at heel region
was featured ds vibrating and slow rising.

Gender Vdridtion

Significant differences between boys and girls
were observed, where PP and CArel of boys were
significantly greater than those of girls, particularly at
the MF area. The maximum difference of PP under MF
region was found between the ages of six and eight,
where boys' PP was higher than that of girls by 0.48
and 0.45 N/cm’ (p = 0.01), respectively. At the dges of
three, four, eight and nine, the boys' CArel at MF area
were significantly larger than that of girls by 4% (P =
0.001),2.7% (P =0.02) 3nd 1.4% (P =0.01) nd 2.1% (P
= 0.001) individually. In dddition, boys' PTIrel & MF
was higher than that of girls in most age groups and
significant differences were found at the age of three
(P =0.002) and four (P = 0.045). PTlrel at other foot
regions existed significant gender differences within
few age groups.

Pedk presgsure
Presiunea maximda
regions1: MF .

12,004 gender 0.400
A gl «1B

b
male
a

Mean +-2 SD PP
Mean +-2 SD CArel

Relative contact drea
Zona relativd de contact

regions1: MF

Integrala relativd presiune-timp

Valoarea PTlrel in zona T1 a fost asemanatoare cu
cea a PP, dar a crescut mai lent. Viteza medie de crestere
a fost de 0,2%/an. PTIrel in zona MF a prezentat o
tendinta de scadere dramatica, reducandu-se cu
aproape 60% de la doi la 11 ani, iar o scadere de 54% a
avut loc intre doi si sapte ani (Figura 2C). in plus, PTIrel in
regiunea calcaiului a prezentat oscilatii si o crestere lenta.

Variatia intre sexe

S-au observat diferente semnificative intre baieti
si fete, PP si CArel fiind semnificativ mai mari la baieti
decat la fete, mai ales in zona MF. S-a constatat ca
diferenta maxima intre valorile PP sub zona MF se
regaseste intre sase si opt ani, valoarea PP la baieti fiind
mai mare decat la fete cu 0,48, respectiv 0,45 N/cm’ (p =
0,01). La varstele de trei, patru, opt si noua ani, valorile
CArel in zona MF la baieti au fost semnificativ mai mari
decatlafete,cud4%(P=0,001),2,7% (P=0,02)si1,4% (P
=0,01) 5i 2,1% (P = 0,001) individual. n plus, PTlrel in
zona MF la baieti a fost mai mare decat la fete in
majoritatea grupelor de varsta si s-au gasit diferente
semnificative la varsta de trei ani (P =0,002) si patru ani
(P=0,045). Au existat diferente semnificative intre sexe
in ceea ce priveste valorile PTIrel in alte zone ale
piciorului Tn cadrul catorva grupe de varsta.

Reldtive impulse
Impuls reldtiv

tegionst: MF
gender ‘ gender
L female 01504 L female
make :
P Temae
male

Mean +-2 SD PTirel

AgeGroup

T

AgeGroup

T T — T T T T T T T T 7T

AgeGroup

Figure 3. Gender differences of varidbles of PP, CArel and PTlrel at the mid foot area
Figura 3. Diferente intre sexe privind variabilele PP, CArel si PTIrel in zona mediana a piciorului
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Reliability Andlysis

A good to excellent ICCave was obtdined for
varidbles of PP, PTIrel and CArel (ICCave =0.91>0.75 for
PP, p =0.000; ICCave = 0.905 > 0.75 for PTlrel, p = 0.000;
ICCave = 0.96 > 0.75 for CArel, p = 0.000); whereads,
excepting CoV of PTIrel which received a higher CoV
value, those of PP and CArel were redsonable (CoV =
10.1% for PP CoV = 10.1% for CArel). Mednwhile,
ICC3ve of PTIrel improved with the dge &nd the best r’
was recorded (p = 0.004); whereds, moderate to good
linear correlations were also obtdined for PP and CArel
(r" = 0.623, p = 0.011 for PP; r’ = 0.522, p = 0.028 for
CArel).

Discussions

This study measured the plantar pressure of 895
healthy Chinese children dged between fwo and 11;
and then feadtures of plantar pressure distribution of
Chinese children were thoroughly investigated. Our
outcomes show that plantar pressure was incredsing
with the foot development in the most foot regions,
except the mid foot area; besides, although gender
differences existed in all foot regions and for the boys a
higher pressure and a larger contact areda were
recorded, significant differences were only found in a
few adge groups. At last, relidbility analysis
demonstrated that results of all three parameters were
reliable and repeatable; further the reliability of all
variables was promoting with the age.

Our outcome showed that PP and PTirel at T1
increased by 39.5% and 44.4% during the ten years
period dnd the largest PP and PTIrel wis 6.0 N/cm’ 3nd
6.8% individually; whereds, they were decredsing
sharply under the mid foot and 53.4% and 60.2% of
deduction were obtained for PP and PTI, respectively.
Those dramatic developments happened in the first
five to seven years since independent walking; within
this period, foot structure and gait pattern became full-
fledged.

However, varidtions existed between our study
and the current literature. In terms of pressure
distribution, Hallemans et al. [18] followed and
measured the children's foot plantar pressure in a
successive five months since their independent
walking, their outcomes of pressure distribution
demonstrated that peak pressures were highly variable
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Analiza fiabilitatii

S-a obtinut o valoare ICCave buna spre excelenta
pentru variabilele PP, PTIrel si CArel (ICCave = 0,91 >
0,75 pentru PP, p =0,000; ICCave = 0,905 > 0,75 pentru
PTlrel, p = 0,000; ICCave = 0,96 > 0,75 pentru CArel, p =
0,000); in timp ce, cu exceptia CV a PTlIrel care a avut o
valoare mai mare, valorile PP si CArel au fost rezonabile
(CV =10,1% pentru PP; CV = 10.1% pentru CArel). intre
timp, valoarea ICCave a PTIrel s-aimbunatatit cu varsta,
nregistrandu-se cea mai buna valoare r* (p=0,004); s-
au obtinut, de asemenea, corelatii liniare bune pentru
PP si CArel (r’=0,623, p=0,011 pentru PP; r’=0,522, p =
0,028 pentru CArel).

Discutii

in cadrul acestui studiu s-a masurat presiunea
plantara la 895 copii sanatosi din China cu varstele intre
doi si 11 ani; apoi s-au investigat in detaliu
caracteristicile distributiei presiunii plantare la acesti
copiii. Rezultatele obtinute indica faptul ca presiunea
plantara creste odata cu dezvoltarea piciorului in
majoritatea zonelor, cu exceptia zonei mediane a
piciorului; in plus, desi au existat diferente intre sexe in
toate zonele piciorului si s-au inregistrat o presiune mai
ridicata si o zona de contact mai mare la baieti, s-au
constatat diferente semnificative doar la cateva grupe
de varstd. In cele din urm3, analiza fiabilitdtii a
demonstrat ca rezultatele tuturor celor trei parametri
au fost de incredere si repetabile; mai mult, fiabilitatea
tuturor variabilelor s-aTmbunatatit odata cu varsta.

Rezultatele obtinute au demonstrat ca PP si PTlrel
in zona T1 au crescut cu 39,5% si 44,4% pe parcursul
celor zece ani, iar cele mai marivalori PP si PTIrel au fost
6,0 N/cm’si 6,8% individual; acestea au scdzut brusc in
zona mediana a piciorului, obtinandu-se scaderi de
53,4% si 60,2% pentru PP, respectiv PTI. Aceste
dezvoltari dramatice au avut loc in perioada de la cinci
pana la sapte ani din momentul in care au inceput sa
mearga independent, in aceasta perioadad structura
picioruluisimersul dezvoltandu-se complet.

Cu toate acestea, au existat variatii intre studiul
nostru si literatura actuald. in ceea ce priveste
distributia presiunii, Hallemans si colab. [18] au urmarit
si au masurat presiunea plantara la copii timp de cinci
luni succesive din momentul in care au inceput sa
meargd independent, iar rezultatele lor privind
distributia presiunii au demonstrat ca presiunea
maxima a variat foarte mult intre diferite teste ale
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between different tridls of the same individual and the
ldrgest was under the heel (6.58 N/cm®), dnd then
followed by the central (5.86 N/cm?) &nd medial (4.62
N/cm’®) metstdrsal hedds, first toe (4.10 N/cm’);
however, pressures underneath the mid foot were
relatively large (4.24 N/cm’). Similarly, Bosch et &l. [10,
11] conducted a research adiming at rebuilding a
normative plantar pressure distribution of German
children. They recruited nearly 63 healthy children and
tracked their foot development for four vyears.
According to every six month's foot inspection and
measure, features of foot development were
explained. Bosch reported the dynamic foot lodding of
the total foot was incredsed by 190%; while, d decredse
by 63% for the reldtive maximum force under the mid
foot was also obtdined. Although a similar tendency
was found in our study, the change in current study was
more significant than that of ours. The variation could
be due to the fact that Hallemans and Bosch's study
recruited toddlers starting to walk. Within the first six
to 12 months of independent walking, toddlers' feet
grew the fastest.

In terms of hallux (T1) ared, Hallemans et al. [18]
dlso described a hdllux varus when the child started to
walk; then the hallux graduadlly shifted to a normal
angle. The state of hallux vdrus on the one hand
increased the contact area of hallux region, which is
beneficial for the foot posture control; on the other
hand, it was helpful for power generation at the heel-
off phase. Thereby, a higher pressure and larger contact
drea could be obtdined in this area. However, in our
study, a hdllux vdrus was not observed, so we dassumed
that before the age of two, the toddler had finished the
general foot development.

In terms of MF region, current knowledge
dpproved that MF area filled with fat pad in the early
children's independent walking, and this structure
played an important role in the toddler's early walking
[19, 20]. Hence, a relatively larger pressure was usually
found in this area [2]. As the development procedure
continued, this fad pad gradually diminished and
formed the foot longitudinal arch [10, 19]. Thereby
both the pressure and contact area at mid foot
decreased dramatically. Our results also proved the
dbove finding. However, in our study, PP, PTIrel and
CArel declined obviously before the age of seven and
after the age of seven, all three variables remained

aceluiasiindivid, cea mai mare valoare inregistrandu-se
sub calcai (6,58 N/cm’), urmatd de capetele
metatarsiene central (5,86 N/cm’) si median (4,62
N/cm?), primul deget (4,10 N/cm®); cu toate acestea,
presiunile de sub zona mediand au fost relativ mari
(4,24 N/cm?®). In mod similar, Bosch si colab. [10, 11] au
efectuat un studiu cu scopul de a reconstrui distributia
presiunii plantare normative la copiii din Germania.
Acestia au recrutat aproximativ 63 de copii sanatosi si
au urmarit dezvoltarea piciorului timp de patru ani. In
urma inspectiei si masuratorilor efectuate o data la sase
luni, s-au descris caracteristicile dezvoltarii piciorului.
Bosch araportat o crestere de 190% a incarcarii piciorului
in dinamica fata de piciorul luatin ansamblu, si o scadere
cu 63% a fortei maxime relative in zona mediana a
piciorului. Desi s-a observat o tendinta asemanatoare in
studiul nostru, modificarea aparuta in studiul mentionat
a fost mai semnificativa decat cea din studiul nostru.
Variatia se poate datora faptului ca Hallemans si Bosch au
recrutat pentru studiu copii care de-abia incepeau sa
meargd. in primele 6-12 luni de mers independent,
picioarele copiilor cresc cel mairepede.

n zona halucelui (T1), Hallemans si colab. [18] au
relatat aparitia hdllux vdrus atunci cand copilul a
inceput sa mearga; apoi halucele a revenit treptat intr-
un unghi normal. Starea de hdllux vdrus a marit, pe de o
parte, zona de contact din regiunea halucelui, lucru
benefic pentru controlul pozitiei piciorului; pe de alta
parte, a fost utila pentru generarea energiei in faza de
ridicare a cdlcaiului de pe sol. in acest fel, in aceasta
zona obtinut o presiune mai ridicata si o zona de
contact mai mare. Cu toate acestea, in studiul nostru nu
am observat hdllux vdarus, asadar am presupus ca faza
de dezvoltare a piciorului copilului s-a incheiat nainte
de varsta de doi ani.

Tn ceea ce priveste zona MF, cunostintele actuale
au confirmat ca zona MF este acoperita de grasime in
faza timpurie de mers independent si aceasta structura
are o influenta considerabild asupra mersului copilului
in acea perioada [19, 20]. Prin urmare, in aceasta zona
s-a constatat in general o presiune relativa mai mare [2].
Pe masura ce dezvoltarea continuad, acel strat de grasime
se diminueaza treptat si formeaza bolta longitudinald a
piciorului [10, 19]. Astfel, atat presiunea, cat si zona de
contact in regiunea mediana a piciorului au scazut
dramatic. Rezultatele obtinute au confirmat constatarea
mentionatd mai sus. Cu toate acestea, in studiul nostru,
PP, PTIrel si CArel au scazut in mod evident Thainte de
varsta de sapte ani, iar dupa aceasta varstd, toate
variabilele au ramas relativ stabile. Acest fenomen
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relatively stable. This phenomenon was varied with
current literature which reported that the foot arch
developed completely before the age of six [20]. This
variation could be expldined by the diversity of
children's growth [7].

In terms of MTH region, Bosch et al. [10] pointed
out that PP and CArel at medial forefoot increased
significantly with the age; whereds, our results
indicated that the central of MTH (MTH2,3,4) was
recorded with the highest PP and PTlrel. In the early
independent walking, medial forefoot assisted the
hallux in load accepting; as the transverse arch at
forefoot became mature, the central forefoot played a
key role in pressure dcceptance. This developing map
road could expldin the variation between our study and
Bosch's.

Moreover, our study also explored gender
difference in terms of plantar pressure distribution and
our outcomes indicated that the main differences were
focused on MF area. Our results were approved by
Bosch's investigation [11]. They suggested that body
weight grew faster in boys than in girls, and this main
variation contributed to the larger CArel and PP at mid
foot.

Although this study described foot development
of Chinese healthy children in terms of plantar
pressure distribution, two limitations existed in this
study and should be comprehended with caution: 1.
healthy subjects recruited in this study were from
southwest of China, Sichudan province, so our
outcomes might differ from subjects of other
districts; 2. since self-selected walking speed was
performed, by which the dynamic foot pattern might
be dffected, different walking speeds could affect the
validity of the within-groups comparison. The future
work will continue to investigate the feature of foot
biomechanics of hedlthy Chinese children in terms of
gait balance and gait cycle.

CONCLUSIONS

Overall, our study provided a normative plantar
pressure distribution of healthy Chinese children and
those findings could be used in the dabnormal feet
evaluation, in the didgnosis of children's foot diseases
andin designing hedlth shoes for Chinese children.
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variaza in literatura de specialitate, care raporteaza ca
bolta piciorului se dezvolta completinainte de varsta de
sase ani [20]. Aceasta variatie poate fi explicata prin
diferentele de crestere [7].

Tn ceea ce priveste zona MTH, Bosch si colab. [10] au
indicat faptul ca PP si CArel in zona de mijloc a
antepiciorului au crescut semnificativ odatd cu varsta;
nsd rezultatele noastre au aratat ca in zona centrala a
MTH (MTH 2, 3, 4) s-au inregistrat cele mai mari valori
pentru PP si PTlrel. in faza timpurie a mersului
independent, zona de mijloc a antepiciorului a preluat o
parte din incarcatura asupra halucelui; pe masura ce
bolta transversald in zona antepiciorului s-a dezvoltat,
zona centrala a antepiciorului a jucat un rol decisiv in
preluarea presiunii. Acest proces de dezvoltare ar putea
explica variatia dintre studiul nostru si cel al lui Bosch.

Mai mult decat atat, studiul nostru a explorat si
diferentele intre sexe cu privire la distributia presiunii
plantare si rezultatele obtinute au indicat faptul ca
principalele diferente se regasesc in zona MF. Rezultatele
noastre au fost confirmate de investigatia lui Bosch [11].
Acesta a sugerat ca baietii iau in greutate mai repede decat
fetele, iar aceasta variatie principala a contribuit la valorile
mai mariale CArel si PPn zona mediana a piciorului.

Desi acest studiu a descris dezvoltarea picioruluila
copii sandtosi din China cu referire la distributia
presiunii plantare, au existat doua limitari, care trebuie
intelese cu grija: 1. subiectii sanatosi recrutati pentru
acest studiu au provenit din sud-vestul Chinei,
provincia Sichuan, asadar rezultatele noastre pot diferi
de cele obtinute cu alti subiecti din alte regiuni; 2.
intrucat viteza de mers, care poate afecta tiparul
dinamic al piciorului, a fost la libera alegere a
subiectului, vitezele de mers diferite ar putea influenta
validitatea comparatiei intre grupe. Lucrarile viitoare
vor continua sa investigheze caracteristicile
biomecanicii piciorului la copiii sanatosi din China cu
privire la echilibrul mersuluisi ciclul de mers.

CONCLUZII

Per ansamblu, studiul nostru a oferit o distributie
normativa a presiunii plantare la copiii sandtosi din
China, iar rezultatele obtinute ar putea fi utilizate la
evaluarea clinicd a picioarelor cu probleme, Ia
diagnosticarea bolilor de picioare la copii sila conceperea
incaltdmintei ortopedice pentru copiii din China.
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INNOVATIVE MATERIALS AND TECHNOLOGIES FOR SUSTAINABLE PRODUCTION IN LEATHER AND FOOTWEAR SECTOR

ABSTRACT. Leather industry hds to cope nowadays with mdjor environmental problems because of the polluting processes. Therefore, incredsing the
environmental efficiency in the ledther sector is the mdjor dim of ledther, duxilidary materidls and equipment manufacturers. The development of new tanning
dgents and new technologies is required {o cope with the incredsingly higher environmental pressure on the current tanning materials and processes such ds
tanning with chromium salts. This paper presents the main results obtdined in the framework of INNOVA LEATHER project. The original contribution of this project in
solving the dbove problems has involved the use of solid titanium wastes (cuttings) resulting from the process of obtaining highly pure titanium (ingots) in the
prepdration of new tanning compounds intended to incredse the environmental efficiency of the ledther sector. Also, within the above line, the dim is to obtdin wet-
white leather by an orgdnic tanning process in order to reduce chromium in tannery effluent. Another result obtdined in the project is valorization of wet white
ledther waste as raw material for obtaining new biodegraddble duxilidries with application in agriculture, cosmetics and chemicals.

KEY WORDS: tdnning dgents, wet white, FOC leather, waste valorizdtion, cosmetics, soil remedidtion, sustdinable development

MATERIALE S| TEHNOLOGII INOVATOARE PENTRU O PRODUCTIE DURABILA IN SECTORUL PIELARIE-INCALTAMINTE

REZUMAT. Industria de pielarie trebuie sa faca fata in prezent unor probleme de mediu majore datorate proceselor poluante. Prin urmare, cresterea eficientei de
mediu in sectorul de pieldrie este obiectivul major al producatorilor de piele, materiale auxiliare si echipamente. Este necesarad dezvoltarea unor noi agenti de
tabdcire si noi tehnologii pentru a face fata presiunii de mediu din ce in ce mai mare asupra materialelor si proceselor de tabacire actuale, cum ar fi tabdcirea cu
saruri de crom. Aceasta lucrare prezinta principalele rezultate obtinute in cadrul proiectului INNOVA-LEATHER. Contributia originala a acestui proiect la rezolvarea
problemelor mentionate mai sus a implicat utilizarea deseurilor solide de titan (span) rezultate din procesul de obtinere a titanului foarte pur (lingouri) in
prepararea unor noi compusi tananti cu scopul de a creste eficienta ecologicd a sectorului de pielarie. De asemenea, in acelasi context, scopul a fost de a obtine piele
wet-white printr-un proces de tabacire organicd, pentru a reduce cantitatea de crom din efluentii din tabacarie. Alte rezultate obtinute in cadrul proiectului sunt
valorificarea deseurilor de piele wet-white ca materie prima pentru obtinerea unor noi auxiliari biodegradabili cu aplicatii in agricultura, produse cosmetice si
substante chimice.

CUVINTE CHEIE: agenti tananti, wet white, piele fara crom, valorificarea deseurilor, cosmetice, remedierea solului, dezvoltare durabila

DES MATERIAUX ET DES TECHNOLOGIES INNOVANTES POUR LA PRODUCTION DURABLE DANS LE SECTEUR DU CUIR ET DES CHAUSSURES

RESUME. L'industrie du cuir doit maintenént fiire fice a des probléemes environnementiux majeurs ciusés par des procédés polludnts. Pir conséquent,
I'augmentation de I'efficdcité de I'environnement dans le secteur du cuir est le principal objectif des fabricants de cuir, des matéridux duxilidires et des équipements.
Il est nécessdire de développer de nouvedux dgents de tdnnage et de nouvelles technologies pour fdire face dux pressions environnementales de plus en plus
élevées sur les matériaux et les processus de tdnnage dctuels tels que le tannage du sels de chrome. Cet article présente les principaux résultats du projet INNOVA-
LEATHER. Ld contribution originale de ce projet pour résoudre les problemes mentionnés ci-dessus implique I'utilisation de déchets solides de titane (ferdille) issus
de |a procédure d'obtention du titane tres pur (lingots) dans Ia préparation de nouveaux composés de tannage afin d'augmenter I'efficacité environnementdle du
secteur du cuir. Toujours dans ce contexte, I'objectif était d'obtenir du cuir wet-white par un processus de tanndge orgdnique pour réduire |d quantité de chrome
dans les effluents de tannerie. Autres résultats obtenus dans le projet sont 1a valorisation des déchets de cuir wet-white comme matiére premiere pour 13
production de nouveaux auxilidires biodégradables dvec dpplications dans I'agriculture, des produits cosmétiques et des produits chimiques.

MOTS-CLES: dgents de tannige, cuir wet white, cuir sins chrome, vélorisation des déchets, produits cosmétiques, 3ssdinissement des sols, développement durible
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INTRODUCTION

Chrome tanning is the most common type of
tanning in the world. Chrome tanned leathers are
characterised by top handling quality, high hydro-
thermal stability and excellent user properties. Chrome
waste from leather processing poses a significant
disposal problem. It occurs in three forms: liquid waste,
solid tanned waste and sludge. In most countries,
regulations governing chrome discharge from
tanneries are stringent. Today, all tanneries must
thoroughly check their wadste streams. Chrome
discharge into those streams is one of the components
that hasto be strictly controlled.

The environmental impact of chrome waste from
tanneries has been a subject of extensive scientific and
technical dispute. Statutory limits have since been set
for chrome discharge and disposal, and relevant
guidelines have been drawn up throughout the world.

Given the close correldtion between chrome
tanning and the environmental impact of leather
processing, auditing the efficiency of processing
operations takes on prime importance.

Conventional chroming process generally involves
pickling, chroming and basifying, and there are several
defects in the process [1, 2]: i) 8-10% salt and 1.0-1.2%
sulfuric acid are used in pickling, which results in higher
contents of chlorides, sulfates and chemical oxygen
demand (COD) in the effluent; ii) the uptake of
chromium in conventional chroming is lower (70-80%),
a considerable amount of chromium left in the effluent
may result in environmental problems [3]; iii) & great
deadl of chrome contdining solid wastes such as
splittings and shavings are produced, which are
certainly difficult to be degraded and harmful for the
environment if discharged directly.

Much criticism has been directed towards the use
of chromium salts in leather tanning, but it has to be
borne in mind that chromium can occur in different
oxidation states and its compounds behave differently.
Most chromium(VI) compounds are highly toxic and
classified as MAK Il A 2 carcinogens, but chromium(lll)
is an important trace element in man and animals.
Chrome is mentioned in list 2 of the Annex to Council
Directive 76/464/EEC of 4 May 1976 on pollution
caused by certdin dangerous substances discharged
into the aquatic environment of the Community.

INTRODUCERE

Tabacirea in crom este cel mai des intalnit tip de
tabacire din lume. Pieile tabacite in crom sunt
caracterizate prin tuseu de calitate inalta, stabilitate
hidro-termica ridicata si proprietati excelente de
utilizare. Deseurile de crom de la prelucrarea pieilor
reprezinta o problema semnificativa de eliminare.
Acestea apar in trei forme: deseuri lichide, deseuri
tibicite solide si ndmol. in cele mai multe tari,
reglementarile care guverneaza eliminarea cromului din
tabacarii sunt stricte. Astazi, toate tabacariile trebuie sa
verifice cu atentie fluxurile de deseuri. Eliminarea
cromului Tn aceste fluxuri reprezinta una dintre
componentele care trebuie safie strict controlate.

Impactul deseurilor de crom din tabacarii asupra
mediului face subiectul unor dispute stiintifice si
tehnice extinse. S-au stabilit limite statutare pentru
deversarea si eliminarea cromului si s-au elaborat linii
directoarerelevanteinintreagalume.

Avandinvedere corelarea stransa dintre tabdcirea
in crom si impactul procesului de prelucrare a pieilor
asupra mediului, auditarea eficientei operatiunilor de
prelucrare capata o mare importanta.

Procesul conventional de tabacire in crom implica,
in general, piclarea, cromarea si bazificarea, existand
mai multe defecte in cadrul procesului [1, 2]: i) 8-10%
sare si 1,0-1,2% acid sulfuric se utilizeaza la piclare,
ceea ce duce la continuturi mai mari de cloruri, sulfati si
consum chimic de oxigen (COD) in efluent; ii) absorbtia
cromului in procesul conventional de tabacire in crom
este mai mica (70-80%), o cantitate considerabild de
crom ramasa in efluent putdnd duce la probleme de
mediu [3]; iii) se genereaza o cantitate mare de deseuri
solide cu continut de crom, cum ar fi spalturi si razatura,
care se degradeaza greu si sunt daunatoare mediului
daca sunt evacuate direct.

Utilizarea sarurilor de crom la tabacirea pielii a
fost supusa multor critici, dar trebuie sa se tina cont de
faptul ca cromul poate exista in diferite stari de oxidare
si compusii sai se comporta diferit. Majoritatea
compusilor de crom (VI) sunt extrem de toxici si
clasificati ca substante cancerigene MAK Il A 2, dar
cromul (Ill) este un oligoelement important pentru om
sianimale. Cromul este mentionatin lista 2 dinanexa la
Directiva 76/464/CEE a Consiliului din 4 mai 1976
privind poluarea cauzata de anumite substante
periculoase deversate Tn mediul acvatic al Comunitatii.
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Tannery wastes contdining chromium are not included
in the European Hazardous Waste List on the basis that
the wastes do not possess the characteristics necessary
for classification as a hazardous waste [4].

The Main Objective of the project was to develop
a new “clean”, eco-friendly tanning technology,
dlternative to chrome tanning (wet blue) and
valorization of ledather wastes obtained through this
system. This new system includes obtdining new
tanning agents (Knowledge-based Tanning Agents,
KTA), @ new tanning system, and obtdining a new type
of leather, called “wet white”.

The development of this innovative tanning
system will significantly reduce the environmental
impact (generating solid wastes and effluents without
chromium), and people safety impact (ledather
without chromium). The solid wadstes without
chromium can be valorized as by-products with
increased added value, leading to favourable
economic and environmental benefits by incredsing
their life cycle (3s compared to incineration which is
currently practiced in EU, and disposal which is
currently practiced in Romania).

S&T objectives of the project were:

e synthesis of the new tdnning agents

(Knowledge-based Tanning Agents, KTA);

e development of new eco-technologies for
ledther pretanning/tanning;

e development of a new type of leather, called
“wet-white”;

e development of new conversion procedures of
“wet-white” leather wastes into by-products
withincreased added value;

» transformation / functionalization of different
peptides (obtdined from “wet-white” ledther
wastes) by coupling/reticulating chemical
reactions, into raw materials for obtaining new,
biodegradable auxiliary materials destined for
various applications: industrial, agriculture,
cosmetics, etc.;

e development of new biodegradable auxiliary
materials;

* LCA - Life Cycle Assessment Studies for the
newly developed processes, as compared to
the existing methods practiced today.
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Deseurile din tabacarii care contin crom nu suntincluse
in lista europeana a deseurilor periculoase pe baza
faptului ca aceste deseuri nu poseda caracteristicile
necesare pentru clasificare ca deseu periculos [4].

Obiectivul principal al proiectului consta in
realizarea unor noi ,tehnologii curate” prietenoase
mediului si omului, alternative tabacirii in crom (din
care rezulta piei ,wet blue”) si valorificarii deseurilor de
piei obtinute prin acest sistem. Acest nou sistem
include realizarea unor noi agenti tananti (Knowledge-
based Tanning Agent, ,KTA”), a unui nou sistem de
tabacire si obtinerea unui nou sortiment de piele,
numit ,wet white”.

Readlizarea acestui sistem inovator de tabacire va
reduce semnificativ impactul asupra mediului
(rezultand deseuri si efluenti fara crom) si asupra
sanatatii populatiei (piei fara crom). Deseurile fara
crom pot fi valorificate ca subproduse cu valoare
adaugata, obtinandu-se efecte economice si ecologice
favorabile prin cresterea ciclului de viatd (comparativ
cu incinerarea care se practica in prezent in UE si
depozitareain Romania).

Obiectivele tehnico-stiintifice ale proiectului au
fost:

e sinteza unor noi agenti de tabacire

(Knowledge-based Tanning Agent, ,, KTA”);

e realizarea unor noi eco-tehnologii de
pretabacire/tabacire a pieilor;

e redlizarea unui nou sortiment de piele ,wet-
white”;

e elaborarea unor procedee de conversie a
deseurilor de piei wet-white in materii prime
pentru produse cu valoare addugata, cu
utilizariTn diverse domenii;

» transformarea/functionalizarea diferitelor
peptide (obtinute din deseuri de piei wet-
white) prin reactii chimice de cuplare/
reticulare Tn: materii prime pentru obtinerea
unor materiale auxiliare noi, biodegradabile
pentru diferite aplicatii industriale, in
cosmetica, agricultura;

e readlizarea noilor materidle auxiliare
biodegradabile;

e studii LCA - Life Cycle Assessment (Evaluarea
ciclului de viatd) pentru noile procedee,
comparandu-se cu metodele actuale
practicatein prezent.
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The scientific and technical objectives of the project
initiate @ new area of research in leather processing -
Knowledge-based Tanning Agent, which, correlated to
the transformation/ functionalizdtion of skin protein,
contributes to the new concept of sustainable
production by obtdining wet white leathers which do not
use and do not generate chemicals which are toxic and
prejudicial to humans and the environment.

RESULTS AND DISCUSSION

The main results obtdined in the project were:

KTA-M Tanning Agents Based on Ti and Al [5, 6]

Exploring the valorisation of solid titdanium
metallurgic end wastes, as a low cost raw material has
yielded new tanning agents for the replacement of
Cr(Ill) tanning salts to incredse eco-efficiency in the
ledther manufacturing sector by making use of solid
wastes, which cannot be recycled in the industry that
generated them:

e total or partial replacement of chromium salts
in the tanning process with chedp o produce
and edsy to apply in rapid full substance bovine
ledther manufacture, that, in turn required
minimum process rationalisdtion or
modification; moreover, the new mineral
tanning agents are free of restricted or
regulated metals: Cr, Pb, Cd, Hg and Ni;

* incredseinarticles diversity.

Obiectivele tehnico-stiintifice ale proiectului
deschid un nou domeniu de cercetare in prelucrarea
pieilor - Knowledge-based Tanning Agent care, corelat
cu transformarea/functionalizarea proteinei pielii,
contribuie la noul concept de productie durabila in
care nu se folosesc si nu rezulta produse chimice
toxice si vatamatoare pentru om si pentru mediul
inconjurator.

REZULTATE SI DISCUTII

Principalele rezultate obtinute Tn cadrul
proiectuluiau fost:

Agenti tananti KTA-M pe baza de Ti si Al [5, 6]

Explorarea valorificarii deseurilor solide
metalurgice de titan ca materie prima ieftina a dus la
noi agenti de tabacire pentru a inlocui sarurile tanante
de Cr(lll) n vederea cresterii eco-eficientei in sectorul
de fabricare a pielii utilizand deseurile solide care nu
potfireciclateinindustria care le-a generat:

e finlocuirea totala sau partiala a sarurilor de
crom Tn procesul de tabacire cu agenti ieftini si
usor de aplicat in fabricarea rapida a pieilor de
bovine, care necesita o minima rationalizare
sau modificare a procesului; in plus, noii agenti
tananti minerali nu contin metale
restrictionate sau reglementate cum ar fi Cr,
Pb, Cd, Hgsi Ni;

e crestereadiversitatiiarticolelor.

Figure 1. KTA-M tanning agents
Figura 1. Agenti tananti KTA-M

KTA-S Tanning System Based on Resorcinol and
Oxazolidine [7]

Combinations of oxazolidines with resorcinol can
replace chrome tanning without sacrificing the physical
and thermal properties of the tanned leather. Finally,

Sistem de tibacire KTA-S pe baza de rezorcina si
oxazolidina [7]

Combinatiile de oxazolidind cu rezorcind pot
inlocui tabacirea in crom, fara a sacrifica proprietatile
fizice si termice ale pielii tabacite. In cele din urma,
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with the use of oxazolidine, a more effective salt-free
pickling process can be dchieved dand the
environmental impact within leather manufacturing
can be further reduced. Since no chromium existed in
the splittings and shavings, the wastes could be treated
and reused more easily.

P o |
| Ho-n,c—?’m,—m Ho—'sc—‘c:rtcu?—m 1

P

utilizand oxazolidina se poate obtine un proces mai
eficient de piclare fara sare si impactul prelucrarii pielii
asupra mediului poate fi redus si mai mult. Din moment
ce spalturile si razatura nu contin crom, deseurile pot fi
tratate si reutilizate mai usor.

Figure 2. KTA-S tanning system
Figura 2. Sistem de tabacire KTA-S

Obtaining New FOC (Free of Chrome) Leather
Assortments: Bovine Upper Leather, Bovine
Upholstery Leather, Clothing Leather [8, 9]

Free of chrome ledther tanning system has many

demonstrable advantages:

e nochromiuminthe effluents;

e solid leather wastes which can be recycled into
value-ddded products (fertilizers and/or
chemical auxiliaries used in leather industry
and otherindustries, cosmetics);

e solid wastes (sludge resulted from purifying
waste waters) without chromium;

e no risk of Cr(VI) — (causes cancer) formation
from Cr(ll1);

« excellentshrinking behavior;

 brilliant dyeing, especially for fashionitems;

e hedvy metal free leathers for dllergic persons;

e improved sorting leathers for various
destinations, as early asthe pretanning stage;

* the possibility of storage and marketing of wet-
white leathers;

e materidls economy by sorting and dssigning
hides before tanning, to optimal sorts;

e reducingthe depollution costs;

e morebiodegradable ledthers.

Revistd de Pieldrie Incaltdminte 14 (2014) 3

Obtinerea unor noi sortimente de piele fara crom
(FOC - free of chrome): piele bovind pentru fete
incdltaminte, piele bovina pentru tapiterie, piele
pentruimbracaminte [8, 9]

Avantajele demonstrabile ale aplicarii sistemului

de tabacire a pieilor fara crom sunt:

e efluentifaracrom;

e deseurisolide de piele reciclabilein produse cu
valoare addugata (fertilizatori si/sau auxiliari
chimici cu utilizari in industria de pielarie sau
alte industrii, cosmetica);

e deseuri solide (namol rezultat la epurarea
apelor uzate fara crom);

e nu exista risc de formare a Cr(VI) (care este
cancerigen) din Cr(lll);

e comportare foarte buna la contractie;

e vopsiristralucitoare, in special pentru moda;

e piei fara continut de metdle grele pentru
persoanele alergice;

e Tmbunatatirea sortarii pieilor pentru diverse
destinatii, inca din faza de pretabacire;

e posibilitatea de stocare si comercializare a
pieilor sub forma wet-white;

e economie de materiale prin sortarea si
orientarea pieilor inainte de tabdcire, spre
sortimente optime;

e reducerea costurilor de depoluare;

e pieimaibiodegradabile.
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Valorization of Wet-White Leather Waste

The Concept of Conversion / Functiondlizdtion of Skin
Protein (Colldgen)

It is known that improving the performance of a
synthetic polymer is possible by applying the generic
strategy called “chemical modification”. The objective
is targeted mainly towards functionalization of the
macromoleculdr compound, so that it can be used to
obtdin customized composite materials, either by a
thermodynamic compatibility or a special inter-
coupled, full IPN or semi-IPN configuration. Novelty of
solutions proposed in the project consists in
extending the concepts of “chemical modification” to
the natural polymer, collagen, both by polymer-
analogous transformations, as well as redctions of
grafting.

Studies have been made for transferring the solid
wet-white ledather waste into raw materials which can
be used for development of novel bio-composites
(fertilizers and/or chemical duxiliaries used in leather
industry and other industries, cosmetics) (Figures 3, 4,
5).

aiablartes oékrdrsizm

Wet -white leather wastes Lyophilized hydrolysates

r

T//
BEN -

Hydrolysate A, B and

Valorificarea deseurilor de piele wet-white

Conceptul de conversie/functionalizare a proteinei din
piele (colagen)

Se cunoaste faptul ca Tmbunatatirea
performantelor unui polimer sintetic este posibila prin
aplicarea strategiei denumita generic , modificare
chimica”. Obiectivul acesteia este orientat, in principal,
spre functionalizarea compusului macromolecular, astfel
ncat acesta sa poata fi utilizat la obtinerea de materiale
compozite particularizate, fie prin compatibilitate de tip
termodinamic, fie cu o configuratie speciala de tip
intercuplat, full IPN sau semi-IPN. Noutatea solutiilor
propuse in cadrul proiectului consta in extinderea
acestor concepte de ,,modificare chimica” la polimerul
natural, colagen, atat prin transformari polimer-
analoage, catsi prin reactii de grefare.

S-au efectuat studii pentru transferul deseurilor
solide de piele wet-white in materii prime care pot fi
folosite pentru dezvoltarea unor noi bio-compozite
(Tngrasaminte si/sau auxiliari chimici utilizati n
industria de pieldarie si alte industrii, produse
cosmetice) (Figurile 3, 4, 5).

e
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Figure 3. Obtaining of new cosmetics [10]
Figura 3. Obtinerea unor noi produse cosmetice [10]

Figure 4. Obtaining the soil remediation product for agriculture [11, 12]
Figura 4. Obtinerea unui produs pentru remedierea solurilor cu aplicare in agricultura [11, 12]
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N NSER
Figure 5. Obtaining pigment paste for ledther finishing and adhesive for footwear sector [13]

Figura 5. Obtinerea unei paste de pigment pentru finisarea pieilor
si a unui adeziv pentru sectorul de incaltaminte [13]

Life Cycle Assessment Comparative Study for the Two
Tanning Systems

Application of new tanning systems and
transformation of the solid ledather waste into new
value-added products lead to remarkable life-cycle-
improvements of the starting materials and close loops
in terms of sustdindble utilization of former wastes,
incredsing the eco-efficiency and economic efficiency
of ledther sector. LCA comparative study between
chrome tdnning (Cr) and tanning ledther with KTA-M
system (FOC) reveadled the results presented in Figures
6,7and8.
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Studiul de evaluare a ciclului de viata pentru cele doua
sisteme de tabacire

Aplicarea noilor sisteme de tabacire si de
transformare a deseurilor solide de piele in noi produse
cu valoare adaugata duce la imbunatatiri remarcabile
ale ciclului de viata al materiilor prime si la circuite
inchise in ceea ce priveste utilizarea durabilda a
deseurilor, cresterea eco-eficientei si a eficientei
economice in sectorul de pieldrie. Studiul comparativ
LCA intre tabacirea in crom (Cr) si tabacirea pieilor cu
sistemul KTA-M (FOC) a dus la rezultatele prezentate in
Figurile 6,7 5i 8.
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Figure 6. Global Warming Potential (GWP), Acidification Potential (AP), Eutrophication Potential (EP)
and Ozone Depletion Potentidl (ODP)
Figura 6. Potentialul de incalzire globala (GWP), Potentialul de acidifiere (AP), Potentialul de eutrofizare (EP)
si Potentialul de diminuare a ozonului (ODP)
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Figure 7. Photochemical Ozone Creation Potential (POCP), Acidification Potentidl (AP)
Figura 7. Potentialul de formare a ozonului fotochimic (POCP), Potentialul de acidifiere (AP)
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Figure 8. Impact indicators for both systems: carbon footprint (GWP),
Ozone Depletion Potential (ODP), human toxicity
Figura 8. Indicatori de impact pentru ambele sisteme: amprenta de carbon (GWP),
Potentialul de diminuare a ozonului (ODP), toxicitate umana

The carbon footprint obtained for KTA-M-Ti-Al
technology system wads 9.7250 kg CO, equiv. and for
chrometanning system was 11.4848 kg CO, equiv.

The main conclusion of the study is that the new
KTA-M overall tanning technology developed in
INNOVA-LEATHER project generdtes a 15% lower
environmental impact measured as carbon footpring
(Global Warming Potential indicator) than the cldssic
chrome tanning technology. The other calculated
impact category indicators have comparable values
between the two technologies.

New Data Bases

Five new data bases were developed regarding:
DB1 - Environmental legislation databdse for the

Amprenta de carbon obtinuta pentru sistemul de
tehnologie KTA-M-Ti-Al a fost de 9,7250 kg echiv. de CO,
si pentru sistemul de tabacire in crom a fost de 11,4848
kg echiv. de CO,.

Principala concluzie a studiului este cd noua
tehnologie de tabacire KTA-M dezvoltata in cadrul
proiectului INNOVA-LEATHER genereaza un impact
asupra mediului cu 15% mai mic masurat ca amprenta
de carbon (indicator al potentialului de fincalzire
globala), decat tehnologia clasica de tabacire in crom.
Ceilalti indicatori calculati ai categoriilor de impact au
valori comparabile pentru cele doua tehnologii.

Noi baze de date

Au fost elaborate cinci baze de date noi cu privire
la: DB1 - Baza de date a legislatiei de mediu pentru
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ledther and footwedr industry [14], DB2 - Clean industria de pieldrie si Tncaltaminte [14], DB2 -
technologies for ledather manufacture, DB3- Specific Tehnologii curate pentru fabricarea pielii, DB3 - Analize
analysis for leather, DB4 - Information about Romanian specifice pentru piele, DB4 - Informatii despre firme
companies from leather-footwear sector and DB5 - romanesti din sectorul de pielarie-incaltaminte si DB5 -
Projectresults [15, 16]. Rezultatele proiectului[15, 16].

W

Legislati
incaltami

si europeana in sectorul de pielarie

Figure 9. Data bases developed in the project
Figura 9. Bazele de date dezvoltate in cadrul proiectului

Patents and Awards Brevete si premii
The innovative solutions made the object of 5 patent Solutiile inovatoare au facut subiectul a 5 cereri
dpplications and were awarded with 7 Gold medals and 3 de brevet si au fost premiate cu 7 medalii de aur si 3
specidl awards at important international fairs. premiispeciale latarguriinternationaleimportante.
l URKUNDE/CERTIFICATE DIPLOME

revet de inventic .CRHEQQ“E,.;.W:.Q-M .
: i SALON

INTERNATIONAL

DES INVENTIONS

AGOLD MEDAL

INVENTICA 2013

M.CRUDU, V. DESELNICU, . JOANNIDIS,
DC DESELNICI, AM. CRUDU

TANNING COMPOSITION AND
PROCESS FOR TANNING BOVINE HIDES

THE XVILTH INTERNATIONAL EXHIBITION
OF RESEARCH, INNOVATION AND 08 RESEARCHINKOVATION AND

TECHNOLOGICAL TRANSFER

ot B P .5

Figure 10. Patents and awards received
Figura 10. Brevete si medalii obtinute
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Beneficiaries

The main beneficidries of the project results are:

Direct Beneficidries

1) INCDTP - Division ICPI by:

- The implementation of the project created a
scientificand technologic competence core by research
— development — innovation within INCDTP Division
ICPI in the leather processing field at Europedn
standards, having as a result the development of new
products, technologies and services, with high added
value and market demand, as a basis for technological
transfer in the industridl sector and production
dpplication.

2) Civil society by living in a less pollutant
environment for a headlthy life.

3) The ledther industry in Romania (tanneries),
mostly SMEs;

4) The Association of Ledther and Fur
Manufacturers in Romania and The Owners
Organization in the Leather Footwear Industry, which
dre interested in the project redlization and are directly
capitalizing its results, thus contributing to the project
implementation process.

Indirect Beneficidries

1) Reladted industries: footwear, leather clothing
confections, morocco goods, fashion.

2) The chemical industry in Romania/Europe,
because, in the project, methods of sustdindble use of
wet white leather wastes were elaborated, supporting
thusthe use of renewable resources other than oil.

3) Food industry (butcheries) from which result
significant quantities of inedible wastes, which can be
recovered by similar procedures, after ddaptation (the
elaboration of a new project is taken into account for
recovering these wastes).

4) Cosmetics — by making new products with
animal protein content

5) Agricultural sector by applying the fertilizers
obtdined from wastes.

6) Education system - pupils, students, tedching
staff, benefiting from the new information dcquired by
elaborating the project.

Beneficiari

Principalii beneficiaridi proiectului sunt;:

Beneficiari directi

1) INCDTP Sucursala ICPI prin:

- Readlizarea proiectului conduce la crearea unui
nucleu de competenta stiintifica si tehnologica prin
cercetare — dezvoltare — inovare in cadrul INCDTP
Sucursala ICPlI in domeniul prelucrarii pieilor la
standarde europene, avand ca rezultat dezvoltarea de
produse, tehnologii si servicii noi, perfectionate, cu
valoare mare adaugata si cu cerere de piatd, ca baza
pentru realizarea transferului tehnologic in sectorul
industrial siaplicareain productie;

2) Societatea civilda prin convietuirea intr-un
mediu Tnconjurdtor mai putin poluant pentru o viata
mai sanatoasa;

3) Industria de pielarie din Romania (tabacariile),
care, in majoritate sunt IMM-uri;

4) Asociatia Producatorilor de Piele si Blana din
Romania si Organizatia Patronald din industria de Pielarie
Incéltdminte care sunt interesate de realizarea proiectului
si capitalizeaza direct rezultatele acestuia, contribuind
astfel la procesul deimplementare al proiectului.

Beneficiari indirecti

1) Industrii conexe: fincaltaminte, confectii
imbracaminte din piele, marochinarie, moda;

2) Industria chimica din Romaéania/Europa,
deoarece in proiect vor fi elaborate metode de utilizare
durabila a deseurilor de piei wet white, fiind astfel
sustinuta folosirea resurselor reinnoibile, dltele decat
cele petroliere;

3) Industria alimentara (abatoare) unde rezult3,
de asemenea, cantitati importante de deseuri
necomestibile, ce pot fi valorificate prin procedee
similare, dupa adaptare (se are in vedere realizarea
unuialt proiect pentru valorificarea acestor deseuri);

4) Cosmetica - prin redlizarea unor produse noi cu
continut de proteind animala;

5) Sectorul agricol prin aplicarea fertilizatorilor
obtinutidin deseuri;

6) Sistemul de educatie - elevi, studenti, cadre
didactice care vor beneficia de noile cunostinte
dobéandite prinrealizarea proiectului.
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CONCLUSIONS

Application of new innovative tanning systems
significantly reduces the environmentdl impact
(generating solid wastes and effluents without
chromium), and people safety impact (leather without
chromium). The solid wastes without chromium can be
valorized as by-products with increased added value,
ledding to favourdble economic and environmental
benefits by incredsing their life cycle (3s compared to
incineration which is currently practiced in EU, and
disposal whichis currently practiced in Romania).

The Project's results contribute to the
development and validation of a sustdinable
production system for the leather sectorin Romania.
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SUSTAINABLE CONSUMPTION AND PRODUCTION IN THE FOOTWEAR SECTOR
ABSTRACT. The EU Ecoldbel is a voluntary scheme that forms part of overdll EU policy to encourage more sustdinable consumption and production. The dwdrd of an
EU Ecolabel to @ product is denoted by use of the logo ,,Flower”. This paper provides d brief overview dbout EU Ecoldbels with specidl emphasis on EU Ecolabel for
footwear product group, criteria for & first assessment only and a short description of the globdl and European ledther footwear industry. The objective of this paper
is to present consumers' perception regdrding Ecoldbel for footwedr. The current study wds conducted ds an explordtory survey employing quantitative
methodology, for investigating ecological and quality aspects related to Eco-label for footwedr items in Romanid, from consumers' perception.
KEY WORDS: footwedr, sustaindble development, sustainable consumption, Ecolabel

CONSUM $1 PRODUCTIE DURABILE iN SECTORUL DE INCALTAMINTE
REZUMAT. Eticheta ecologicd UE este un sistem voluntar, care face parte din politica generald a UE de a incuraja consumul si productia mai durabile. Acordarea
etichetei ecologice UE unui produs este desemnata prin utilizarea simbolului "Flodre". Acedsta lucrdre oferd o scurtd prezentdre a etichetelor ecologice ale UE, cu
accent special pe eticheta ecologicd a UE pentru grupul de produse de incaltaminte, criterii pentru o primd evaluare si o scurta descriere a industriei de incaltaminte
din piele la nivel mondial si european. Obiectivul acestei lucrari este de a prezenta perceptia consumatorilor cu privire la etichetared ecologica pentru incaltaminte.
Studiul actual a fost realizat ca un studiu de explorare folosind metodologia cantitativa, pentru investigarea aspectelor ecologice si de calitate legate de eticheta
ecologicd pentru articolele de incaltdminte din Romania, in perceptia consumatorilor.
CUVINTE CHEIE: incaltaminte, dezvoltare durabila, consum durabil, eticheta ecologica

CONSOMMATION ET PRODUCTION DURABLES DANS LE SECTEUR DE LA CHAUSSURE

RESUME. Le ldbel écologique européen est un systéme volontdire qui fait partie de |13 politique globale de I'UE pour encourdger une consommaétion et une
production plus durdbles. L'écoldbel européen pour un produit est indiqué par I'utilisation du logo "Fleur". Cet article donne un bref dpergu sur les écoldbels
européens dvec un accent particulier sur I'écolabel de I'UE pour le groupe de produits de Id chdussure, les critéres pour un premier bilan et une courte description de
I'industrie mondidle et européenne de chaussures en cuir. L'objectif de cet article est de présenter |a perception des consommateurs quant a I'écolabel pour les
chaugsures. La présente étude a été rédlisée dans une enquéte exploratoire utilisant une méthodologie quantitative, d'enquéter sur les dspects écologiques et de
qualité liésal'écolabel pourles articles de chaussure en Roumanie, dans |3 perception des consommateurs.

MOTS-CLES: chiussures, développement durable, consommaétion dursble, écolibel

INTRODUCTION

Footweadr is an active product on the
international markets, being one of the most widely
traded and universally used commodities in the
world. The level of international trade has risen
steddily from 63.5% of industry revenue in 2006 at
$75.2 billion, to $83.7 billion in 2010: this represents
andnnual averagerise of 3.3% [1]. The in{ra-Europedn
vdlue of footwear trade corresponds to 35% of world
total value, and 83% of overall European export. This is
followed by Asidan exports to North America and
Europe, which represent respectively 19% and 17% of
the world total. In{ra-Asian exports, at 13%, are also
very significant. On the other hand, Europedn exports

INTRODUCERE

Tncaltdminted este un produs &ctiv pe pietele
internationale, fiind und dintre cele mai larg
tranzactionate si utilizate marfuri din lume. Nivelul
comertului international a crescut constant, de Ia
63,5% din veniturile industriei Tn 2006 de 75,2 milidrde
dolari, Ia 83,7 miliarde dolari in 2010, reprezentand o
crestere medie anuald de 3,3% [1]. Valoarea intra-
europeand a comertului cu Tncaltdminte corespunde
unui procent de 35% din valoarea totala Ia nivel global si
83% din exportul european {otal. Acesta este urmat de
exporturile din Asia in America de Nord si Europa, care
reprezinta 19%, respectiv 17%, din totalul mondial.
Exporturile intra-asiatice, de 13%, sunt si ele

! Correspondence to: Ddnd Corind DESELNICU, Politehnicd University of Buchdrest, emdil: d_deselnicu@ydhoo.com
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to Asia and North America represent only 3% and 2%
respectively, of the world total. At 2% of world total,
Asian exports to Africda is the only other flow
exceeding 1% [2]. Exports from China hdve incredsed
as the major international footwear companies have
outsourced their production to take advantage of the
lower labour dand production costs. Asia dwarfs all
other continents ds a footwear exporter, with 84% of
the world total volume. Europe is a distant second,
with 11% of global export share. Europe ledds the
ranking of world importers. However, dfter redaching a
maximum of 44% in 2008, its share of the world total
volume has been declining for the last three years to
40%. At the other end of the table, Africa's imports
have been growing steddily over the last decade,
currently representing approximately 7% of the world
footweadr {rade volume.

Global Footwear Market

Industry revenue for the Global Footwear
Manufacturing has increased 2.2%in 2012 to total USD
122.9 billion, up from USD 107.4 billion in 2011: this
represents an annuadl growth of 2.7% over the last 5
years [1]. According to APPICAPS [2] estimates world-
wide production of footwear reached 21 billion pairs in
2011. When referring to the quantity of shoes
produced, about 87% of the manufdcturing tdakes place
in Asia, mainly China (60.5%), followed by India
(10.4%), Vietnam (3.8%), Pakistan (1.4%), and
Bangladesh (1.3%). South America accounts for 5% of
global production, 3.8% of which comes from Brazil.
The European footwear production accounts for
dpprox. 3 % of the world total, followed by the North
America (2%). Africa shows a slight increase in the
production (currently 3%) with respect to previous
years. The only European country included on the top-
ten list is Italy, with an overall share of 1% of world
production. Figure 1 shows the production distribution
ofthe top-ten list countries.

considerabile. Pe de alta parte, exporturile europene
catre Asia si America de Nord reprezinta doar 3%,
respectiv 2%, din totalul mondidl. La 2% din totalul
mondial, exportul din Asia spre Africa este singurul flux
mai mare de 1% [2]. Exporturile din China du crescut pe
masura ce marile companii internationale de
incaltaminte si-du externalizat productia pentru a profita
de costuri cu manopera si de productie mai mici. Ca
exportator de incaltaminte, Asia intrece toate celelalte
continente, cu 84% din volumul {otal mondial. Europa se
afla pe locul doi la 0 mare diferentd, cu 11% din cota de
export la nivel mondial. Europa conduce clasamentul
importatorilor mondiali. Cu toate acestea, dupa ce a
atins un maxim de 44% in 2008, cota sa din volumul total
I3 nivel mondial & scazut in ultimii trei ani panala 40%. La
celalalt pol, importurile din Africa au crescut constant in
ultimii zece ani, reprezentand n prezent dproximativ 7%
din volumul comertului cuincaltaminte la nivel mondial.

Piata de incaltaminte globala

Veniturile industriei privind productia de
incdltaminte 13 nivel global au crescut cu 2,2% in 2012,
totalizand 122,9 miliarde de dolari, in crestere de 1a
107,4 miliarde in anul 2011, reprezentand o crestere
anuala de 2,7% in ultimii 5 ani [1]. Conform estimarilor
APPICAPS [2], productia mondiala de Tncaltaminte a
ajuns la 21 miliarde de perechi in 2011. Tn privinta
productiei de fincdltaminte, aproximativ 87% din
procesul de fabricatie are loc in Asia, in principal China
(60,5%), urmata de India (10,4%), Vietnam (3,8%),
Pakistan (1,4%) si Bangladesh (1,3%). America de Sud
reprezinta 5% din productia globala, din care 3,8%
provine din Brazilia. Productia europeana de
incaltaminte reprezinta aprox. 3% din totalul mondial,
urmatd de America de Nord (2%). Africa prezinta o
usoara crestere a productiei (in prezent 3%) in raport cu
anii precedenti. Singura tard europeana care figureaza
pe lista primelor zece este Italia, cu o cota totala de 1%
din productia mondiala. Figura 1 prezinta lista primelor
zece tari producdtoare.
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Figure 1. Top 10 of 2011 world footwear producers (volume)
Figura 1. Top 10 tari producatoare de incaltaminte Th anul 2011 (volum)

In 2011 Asia was also the biggest consumer of
footwear volume dccounting, for 47% of world total,
followed by Europe (21%), North America (17%), South
America (8%), Africa (6%), and Oceania (1%). China
accounts for 15.9% of global footwear apparent
consumption (in volume), followed by the United
States (12.9%), and India (12.7%). As is evident on the
Figure 2, apparent consumption of footwear in
Germany is the highest in Europe, representing 2.5% of
global consumption.
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Tn 2011 Asia a fost, de asemenea, cel mai mare
consumator de Tncaltaminte ca volum, reprezentand
47% din totalul mondial, urmata de Europa (21%),
America de Nord (17%), America de Sud (8%), Africa
(6%) si Oceania (1%). Chineifirevin 15,9% din consumul
dparent de incaltaminte la nivel mondial (in volum),
fiind urmata de Statele Unite (12,9%) si India (12,7%).
Dupa cum reiese clar din Figura 2, consumul aparent de
incaltaminte din Germania este cel mai mare din
Europa, reprezentand 2,5% din consumul mondial.
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Figure 2. Top 10 of 2011 world footwedr consumers (volume)
Figura 2. Top 10 tari consumatoare de incadltaminte in anul 2011 (volum)
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European Footwear Market

Europedn Production

Piata europeana deincaltaminte

Productia europeand

Table 1: Top-12 of Europedn producers (EUR millions) [2]
Tabelul 1: Top-12 tari producatoare din Europa (milioane EUR) [2]

EU27
UE27

13 838 12898 11218 11772

12951 100% -6%

Spdin
Spdnid

1836 1707 1454 1476

1563 12% -15%

Romania

1017 6% -22%
Romdnid
France
Franta ko e
Slovakia
ovakia 2% -8%
Slovdcia
2% -1%

Mdred Br/;anle

Finland
Finldndad

1% 8%

Southern Europe, especidlly the Mediterranean

Europa de Sud, Tn special in regiunea

region, is the main European footwedr manufacturing
ared. Iltaly, Spadin, Portugal and Romania together
represent approximately 76% of the overall Europedn
production value, and 72% of production volume in
2011 [2]. The European footwear industry dominates
production of high quality products in the medium to
elevated price category. The average European

mediteraneand, este principala zonda europeana de
productie a Tncaltamintei. ltalia, Spania, Portugalia si
Romania reprezintd Tmpreuna aproximativ 76% din
valoarea totala a productiei europene si 72% din
volumul de productie in anul 2011 [2]. Industria de
incdltdminte europeand domina productia de produse
defnalta calitate in categoria de pret mediu spre ridicat.
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production price hads incredased from 21.39 EUR in 2007
t0 25.65 EUR in 2012. Because it hds the highest share
of the European market value (48 %) and volume (34
%), Itdly ledds the EU27 in madnufacturing medium to
highly-priced shoes. Romania, Bulgadria, Hungary,
Slovakia have also recorded a decredse in production.
Despite benefiting from increased market demand due
to the market extension after the EU entrance, they
competed poorly dgainst Asian suppliers, many of
whom have both lower cost bases and are
technologically well developed [1].

European footweadr production experienced an
overall decredse of 22 % volume and 6 % value within
thelast 5years, particularly in Italy, Spain, and Portfugal,
due to the economic recession and intense
competition within the footwear industry.
Notwithstanding the globdl footwedr market
redistribution, the top European producers have not
changed much since 2002.

Europedn Appdrent Consumption

The dpparent consumption is calculated by using
Eurostat data, as follows: production + imports —
exports. It is the best figure available to represent what
quantity the consumers actually use in the different
countries. According to data presented in Table 1 and
Table 2, Germany, France, Italy, Spain and the UK are
the top-5 Europedn footwear consumers, supporting
the observation that population intensity is one of the
main driving factors of the footwear market. Overall
Europedn footwear consumption hds been stable
except for 2009, which is characterized by a small
decredse due to the global recession. However, this
general conclusion should not be extrapoldted to
individual countries, and edach country should be
assessed separately.
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Pretul mediu al productiei europene a crescut de la 21,39
EUR in 2007 la 25,65 EUR in 2012. intrucat are cea mai
mare pondere din valoarea pietei europene (48%) si din
volumul acesteia (34%), Italia conduce UE-27 la fabricarea
incaltamintei cu pret mediu spre ridicat. Romania,
Bulgaria, Ungaria, Slovacia au inregistrat, de asemenea, o
scadere a productiei. In ciuda faptului cd au beneficiat de
cresterea cererii pe piata, datorita extinderii pietei dupa
intrarea in UE, au concurat slab impotriva furnizorilor din
Asia, dintre care multi au costuri mai mici si sunt bine
dezvoltatidin punct de vedere tehnologic[1].

Productia europeana de incaltaminte a inregistrat
o scadere globala de 22% in volum si de 6% in valoare in
ultimii 5 ani, in special in Italia, Spania si Portugalia, din
cauza recesiunii economice si concurentei intense in
industria de Tncaltdminte. in pofida redistribuirii pietei
de fincaltdaminte la nivel mondial, cei mai mari
producatori europeni nu s-au schimbat prea mult din
2002.

Consumul europedn dpdrent

Consumul aparent este calculat utilizand datele
Eurostat, dupa cum urmeaza: productie + importuri -
exporturi. Aceasta este cea mai buna cifra disponibila
pentru a reprezenta cantitatea reala utilizata de
consumatori in diferite tari. Conform datelor
prezentate in Tabelele 1 si 2, Germania, Franta, Italia,
Spania si Marea Britanie sunt cei mai mari 5
consumatori de fncaltaminte din Europa, intarind
observatia ca intensitatea populatiei este unul dintre
principalii factori care conduc piata de incaltaminte.
Consumul european de incaltaminte a fost stabil, cu
exceptia anului 2009, care s-a caracterizat printr-o
usoara scadere ca urmare a recesiunii globale. Cu toate
acestea, aceasta concluzie generala nu trebuie sa fie
extrapolata la tari individuale si fiecare tara ar trebui sa
fie evaluata separat.
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Table 2: Top European footwear consumers (millions of pairs) [2]
Tabelul 2: Cei mai mari consumatori de incdltdminte din Europa (milioane de perechi) [2]

Total EU27 o
Totéil UE27 2 986 2 816 2 559 2 835 2 864 -4%
G
ermany 14% 9%
Germdnid
Spdin 11% 11%
Spdnid

Czech Republic

Republica Cehd 5% 16%
-------
o % »
-------
Greece - 8%
Grecid
-------
Svedt 1% w5
-------
o 1% 3
-------
FFII:/::::Q 1% 5%
-------
Bulgaria 0% 18%
Bulgdria
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EU Footwear Labeling Directive

The EU Ecolabel is a voluntary ISO Type |
environmental label, i.e. independent of the
manufacturer and producer. Initidlly established in
1992, its aim is to: i) decredse the environmental
impacts of products throughout their lifecycle; ii)
promote the resource efficiency of industrial
production; endble consumers to make informed
decisions bdsed on a product's environmental
performance.

The award of an EU Ecolabel to a product is
denoted by use of the logo ,,Flower”.

The Ecolabel scheme is an important component
of the EU's Sustdinable Consumption and Production
Action Plan [3] adopted by the Commission on 16 July
2008, complementing the Ecodesign Directive [4] by
providing a best practice benchmark and integrating
withthe Green Public Procurement (GPP) dgenda [5].

However, the scheme has had difficulty in terms of
market penetration and, following a review, the
scheme wads revised in 2009/10 dnd & new Regulation
[6] was published.

Directive 94/11/EC, also cdlled EU Footweadr
Labeling Directive, is specifically related to the
European market on the dpproximation of the laws,
regulations and administrative provisions of the
Member States reldting to the labeling of materials
used in the main components of footwear for sale to
the consumer [7]. For the purposes of the Directive,
'footwear' shall mean all articles with applied soles
designed to protect or cover the foot, including parts
marketed separately as referred to in Annex | of the
Directive, and recalled on Figure 3. Respective labels
must contdin information related to the main
footwedr component parts, such as: the upper, the
lining and insole sock, and the outer-sole. Materials
must be labeled in one of four ways: leather; coated
ledther; natural, synthetic and non-woven textile; and
all other materials. The I3beling shall provide
information on the material covering at ledast 80% of
the surface areds or 80% of the volume of the outer-
sole. The information must be conveyed by means of
dpproved pictograms or textual information, as
defined by the Directive.
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Directiva UE de etichetare aincaltamintei

Eticheta ecologica europeana este o eticheta
ecologica voluntard ISO de tip |, adica independenta de
fabricant si de producator. Initial infiintata in anul 1992,
scopul sdu este de a: i) reduce impactul asupra mediului
al produselor pe parcursul ciclului lor de viatd; ii)
promova eficienta utilizarii resurselor in productia
industriala, permitand consumatorilor sa ia decizii in
cunostinta de cauza, pe baza performantei de mediu a
unui produs.

Acordarea etichetei ecologice UE unui produs se
face prin utilizarea simbolului ,Floare”.

Sistemul de etichetdre ecologicd este o
componenta importanta a Planului de actiune privind
consumul si productia durabile al Uniunii Europene [3],
ddoptat de Comisie I3 16 iulie 2008, in completarea
Directivei privind proiectarea ecologica [4], oferind un
punct de referinta pentru cele mai bune practici si
integrandu-se in programul de achizitii publice
ecologice (APE) [5].

Cu toate acestea, au fost dificultati cu privire Ia
patrunderea sistemului de etichetare pe piata si, In
urma unei evaluari, sistemul a fost revizuitin 2009/10si
un nou regulament [6] a fost publicat.

Directiva 94/11/CE, numita si Directiva UE de
etichetare afncaltamintei, este in mod special legata de
piata europeana de apropiere a legilor si a actelor
administrative ale statelor membre referitoare la
etichetarea materialelor utilizate la producerea
principalelor componente ale articolelor de
incaltaminte destinate vanzarii catre consumatori [7].
n sensul prezentei directive, "incdl{dminte" inseamna
toate articolele cu talpi aplicate destinate sa protejeze
sau sa acopere piciorul, inclusiv piesele comercializate
separat, prevazute in anexa | la directiva, reamintite in
Figura 3. Etichetele respective trebuie sa contina
informatii referitoare la principalele componente ale
incaltdmintei, cum ar fi: fata, captuseala si brantul, talpa.
Materialele trebuie sa fie etichetate intr-unul din cele
patru moduri: piele; piele acoperitd; textile naturale,
sintetice si netesute; si toate celelalte materiale.
Etichetele trebuie sa ofere informatii cu privire la
materialul care acopera cel putin 80% din suprafete sau
80% din volumul talpii. Informatiile trebuie sa fie
transmise prin intermediul pictogramelor aprobate sau
informatiilor textuale, asa cum sunt definite prin
Directiva.
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UPPER LINING AND SOCK (INSIDE) OUTSOLE
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Textile Other materials

Figure 3. Footwear Pictograms in line with the Directive 94/11/EC
Figura 3. Pictogramele referitoare la incaltaminte conform Directivei 94/11/CE

European and Non-European Ecolabels

The main European Ecoldabel schemes that
address both footwear and/or ledther containing
product group(s) are showninthe Table 3.

Etichete ecologice europene si non-europene

Principalele sisteme europene de etichetare
ecologica care se adreseaza atat grupelor de produse
care contin incaltaminte si/sau piele sunt prezentate in
Tabelul 3.

Table 3: Europedn Ecoldbels
Tabelul 3: Etichetele ecologice europene

EU Ecolabel (Europe)

\ Footwear

tl\i'—

Etichetd ecologicd europeand (Europd) Ecolabel incdltdminte

Blue Angel (Germadny)

Tngerul dlbdstru (Germdnid)

oo o
‘ _ Footwedr
S0 Incdltdminte

Footwear Market Perspective

Population growth is the key driver in the
footwear industry that leads toward greater demand
for consumer products, particularly for basic
necessities such as discretionary footwear. A projected

Distintiu de garantid de qualitat ambiental (Catalunya) Leather
Emblema asigurdrii calitdtii mediului (Catdlonid) Piele

Perspectiva pietei de incaltaminte

Cresterea populatiei este factorul cheie in industria
defincdltaminte, care duce spre o cerere mai mare pentru
produsele de consum, in special pentru necesitatile de
baza, cum ar fiincaltdmintea discretionara. Prin urmare,
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overall Europedn population increase of around 3% [1]
within the upcoming decade should therefore act as a
future stimulus to the footwear market.

On the other hand, household income level is
another important factor that shapes the intensity of
footwedr demand, influencing quantity, quality, design,
and frequency of footwear purchases (APICCAPS,
2012) [2]. Fall in consumer purchasing power, coupled
with rise in EU unemployment rates, will most probably
shift market preference towards basic, frequent-use,
casual shoes.

Sedsonal factors and weather conditions should
dlso be considered as one of the market drivers,
becduse the sales intensity of different type of
footwear types fluctuates based on the seasons and
prevadiling wedther conditions. For example, during the
cold winter months, sdles of sandals will decredse and
sales of boots will increase.

The quality of locally made shoes can also create
changes in demand and consumer perceptions,
especially for shoes categorized as discretionary
purchases. To some extent, domestic consumers might
to a certain extent prefer local products out of a sense
of loyalty towards native companies. Customers might
dlso be motivated to pdy more for footwedr from
certain branches or countries well-known for their
footwear quality and creation of fashion trends.
Additionally, intense competition within the footwear
industry creates potential niche for added-value
products, e.g., vegan or eco-footwear. Even if the EU
market is not expected to grow significantly in the
coming vyears, there will be contrary movement
towadrds price competitive footwear imported from
Asia.

According to CBI (2010) [8], the future market
tendencies imply upgrading up to higher value and are
likely to lead people to footwearin terms of:

- Comfort: in casual footwear for the growing
group of older people. Comfort upgrade may be
related to softer leathers, more perfect fif, warmth,
inner soles with linings made from a single piece of
leather, fabrics that wick moisture, membranes,
breathable footwear or rubber soles. Also, evening
footwear comfort mdy improve by developing
different forms of high heels that allow easier
walking.
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o crestere totala preconizatd a populatiei europene de
aproximativ 3% [1] in deceniul urmator ar trebui sa
actioneze ca unviitor stimul pentru piata deincaltaminte.

Pe de alta parte, nivelul veniturilor populatiei este un
alt factor important care modeleaza intensitatea cererii de
incaltaminte, influentand cantitatea, calitatea, designul si
frecventa achizitionarii articolelor de fncaltaminte
(APICCAPS, 2012) [2]. Scaderea puterii de cumparare a
consumatorilor, impreuna cu cresterea ratei somajului din
UE, va duce foarte probabil Ia orientarea preferintei pietei
spreincaltamintea de baza, de utilizare frecventd, dezicuzi.

Factorii sezonieri si conditile meteorologice ar
trebui sa fie, de asemenea, considerate ca factori
importanti ai pietei, pentru ca intensitatea vanzarii
diferitelor tipuri de incdltaminte fluctueaza in functie
de anotimp si de conditiile meteorologice. De exemplu,
in timpul lunilor reci de iarna, vanzarile de sandale vor
scadeasivanzarile de cizme vor creste.

Si calitatea pantofilor fabricati Ia nivel local poate
crea modificari privind cerered si perceptia
consumatorilor, mai ales pentru pantofii clasificati ca
achizitii discretionare. Consumatorii interni ar putea
preferd, intr-o anumita masura, produse locale, dintr-un
sentiment de loialitate fata de companiile dutohtone.
Clientii ar putea fi, de asemenea, motivati sa plateasca
mai mult pentruincadltaminte de laanumitefilidle sau tari
cunoscute pentru calitatea Tncaltamintei pe care o
produc si pentru credred unor tendinte in moda. Tn plus,
concurenta intensa din industria de incaltaminte creeaza
o potentiala nisa pentru produse cu valoare adaugata, de
exemplu, Tncdltaminte vegana sdu ecologica. Chiar daca
nu se asteapta ca piata UE sa creasca in mod semnificativ
in urmatorii ani, va exista o miscare contrara fata de
incaltamintea la pret competitivimportata din Asia.

Conform CBI (2010) [8], viitodrele tendinte de
piata presupun modernizarea pand la o valoare mai
mare si 1i vor conduce pe oameni spre alegered
incdltdmintei cu urmatoarele caracteristici:

- Confort: 1a incaltamintea de fiecdre zi pentru
grupul tot mai mare de persoane in varsta. Cresterea
confortului podte insemna piele mai moale, potrivire
perfecta, caldura, talpi interioare cu captuseli fabricate
dintr-o singura bucata de piele, tesaturi care absorb
umezeala, membrane, incaltaminte care respira sau
talpi de cauciuc. De asemenea, confortul pantofilor de
seara se poate imbunatati prin dezvoltarea unor forme
diferite de pantofi cu toc care sa faciliteze mersul pe jos.
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- Design: in terms of footwear shapes that are
rounded, refined and sometimes very feminine.
Snedker designs are fusions of & sporty urban or solid
technicallook with refined shapes.

- Technology: with innovative footwear
development mixing different materials in soles, such
as leather, Gore-Tex, nubuck and canvas developed by
the new brand MBT. Computer aided design will
continue to generate demand for new types of
footwear.

- Niches: for example, more variety in evening
footwear, recycled footweadr, ethical footwear, eco-
friendly, urban footwear or in outsized or specialised
shoes.

One of the main constraints that appear to hinder
industry dpplication for the EU Ecoldbel for footwear is
quick and sedsonal evolution of fashion industry in
general and the broad range of other factors (weather,
demographic changes, social events, advertisements,
fashion, etc.) that influence customer preferences
during specific periods. Other less frequently
mentioned redsons are: timing, the stringency of
Ecolabel criteria, application cost, existence of
internal/branch labels, and the fact that the label is
perceived as not providing a significant economic
competitive advantage.

The quality of products is very much emphasized.
Nowddays consumers have a variety of different
products to choose from and quality is & determining
factor when choosing which of several similar products
to purchase. This customer concern over quality
provides a great reason for industries to see product
quality as being essentiadl to the survival of business.

Another important trend that emerged due {o the
rapid development of intelligent production and
manufacture, and incredsing consumption, is the
growing public and governmen{ concern over
environmental aspects, in almost all areas of activity.
Concepts as bio-degradable, bio-sustaindble, good to
the environment, ecological, organic, green and so on
are only a few to demonstrate the emergent global
movement which pushes the change to an eco-
friendlier economy and lifestyle. There are even
concentrated official activities in Europe towards
implementation of the Eco-label and its Flower symbol
for all products and services meeting environmental-
friendly standards.

- Design: privind forma pantofilor, care sunt
rotunjiti, rafinati si, uneori, foarte feminini. Modelele
de tenisi reprezinta fuziuni dle aspectului sportiv urban
sau al celuisolid, tehnic, cu forme rafinate.

- Tehnologie: prin dezvoltarea incadltamintei
inovatoare care combina diferite materidle pentru
tilpi, cum ar fi piele, Gore-Tex, nubuc si panza,
dezvoltata de catre noul brand MBT. Proiectarea
dsistata de calculator va continua sa genereze cerere
pentru noitipuri de incaltaminte.

- Nise: de exemplu, o varietate mai mare de articole
de fincaltaminte de seara, incdltaminte reciclata,
incaltaminte etica, prietenoasa mediului, incaltaminte
urbana sau pantofisupradimensionati sau de specialitate.

Una dintre principalele constrangeri care par sa
impiedice punerea in aplicare a etichetei ecologice a UE
in industria de incaltaminte este evolutia rapida si
sezoniera a industriei modei, in general, si o gama larga
de alti factori (vreme, schimbari demografice,
evenimente socidle, publicitite, moda etc.) care
influenteaza preferintele clientilor Tn anumite periodde.
Alte motive mentionate mai putin frecvent sunt:
sincronizared, rigurozitatea criteriilor de etichetare
ecologica, costurile de aplicare, existenta unor etichete
interne/ale filidlelor, precum si perceptia ca eticheta nu
furnizeazd un avantaj economic competitivsemnificativ.

Calitited produselor este fodrte mult dccentudts. Tn
prezent, consumatorii au o varietate de produse diferite din
care sa aleaga si calitated este un factor determinant in
dlegerea de a cumpara un produs dintr-o serie de produse
similare. Aceasta preocupare a clientilor privind calitatea
ofera un motiv excelent industriilor de a vedea calitatea
produsuluicafiind esentiala pentru supravietuirea afacerii.

O altd tendinta importanta care a aparut ca urmare
a dezvoltarii rapide a productiei si fabricarii inteligente si
a cresterii consumului este preocuparea din ce in ce mai
mare a populatiei si a guvernului cu privire la dspectele
de mediu, in aprodpe toate domeniile de activitate.
Concepte precum bio-degradabil, bio-durabil, bun
pentru mediu, ecologic, organic, verde etc. sunt doar
cateva concepte care demonstredaza miscarea globala
emergenta care impinge trecerea la o economie si un stil
de viata prietenodase mediului. Exista chiar activitati
oficidle concentrate in Europa care vizeaza punerea in
dplicare a etichetei ecologice si a simbolului acesteia,
Floarea europeana, pentru todte produsele si serviciile
careindeplinescstandardele prietenodse mediului.
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These new concepts have become so prominent
in recent years that they are influencing the traditional
dpproach to conception, production and marketing of
mainly goods, but dlso services. Also, there is increasing
evidence of theirinclusion in consecrated management
practices such as Quality Assurance or Corporate Social
Responsibility [9].

Survey of the Romanian Footwear Market

The last decade consumers' preferences oriented
to footwear and products made of “ecological leathers”

[8].

Product Qudlity

Quality management was initidlly developed in
the manufacturing industry. In the first part of the last
century, the most prominent development took place
in the USA, later followed by its significant evolution in
Japan[10].

Garvin [11] proposed the following eight
dimensions for quality that, as he stated, can define
both product and service quality:

(1) Performance - concerned with the primary
operating characteristics of a product. For example, the
performance of a television set comprises sound and
picture clarity and natural colors.

(2) Features - those chardcteristics that
supplement the basic performance functions are called
features. As Garvin stated, drawing a line to separate
performance characteristics from features is difficult.

(3) Reliability - defined as the probability of a
product working fault-free within a specified t{ime
period, appedrs to be more relevant to goods than
services.

(4) Conformance - refers to the extent to which a
product meets established standards/specifications.

(5) Durability - is @ measure of & product life.

(6) Serviceability - concerned with repdirs and
field services, might seem to be synonymous with
durability, i.e. more consistent with products.

(7) Aesthetics; and

(8) Perceived quality. As Garvin stdted, these two
dimensions, include those fedtures which are
subjective to the customers' opinions. They can be
compared with the functional and corporate categories
of dimensions discussed earlier. Aesthetics can be
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Aceste noi concepte au devenit atat de
importante Tn ultimii ani incat influenteaza abordarea
traditionala a conceptiei, productiei si comercializarii
de bunuri, dar si servicii. De asemenea, exista tot mai
multe dovezi dle includerii acestora in practicile de
madnagement consacrate, cum ar fi dsigurarea calitatii
sau responsabilitatea sociala a companiilor [9].

Studiul pietei de incaltaminte din Romania

Preferintele consumatorilor din ultimul deceniu s-
du orientat spre incaltaminte si produse din ,piele
ecologica” [8].

Cdlitated produsului

Managementul calitatii a fost initial dezvoltat in
industria prelucritoare. in prima parte a secolului
trecut, dezvoltarea cea mai proeminenta a avut loc in
SUA, urmata mai tarziu de evolutia sa semnificativa in
Japonia[10].

Garvin [11] a propus urmatoarele opt dimensiuni
dle calitatii, care, dupa cum a afirmat el, pot defini atat
calitatea produselor, cat si pe cea a serviciilor:

(1) Performanta - priveste caracteristicile primare
de functionare ale unui produs. De exemplu,
performanta unui televizor cuprinde claritatea
sunetuluisiaimaginiisi culorile naturale.

(2) Functionalitati - acele caracteristici care
completeazda functiile de baza sunt numite
functionalitati. Dupa cum afirma Garvin, este greu sa
separi caracteristicile de performanta de functionalitati.

(3) Fiabilitate - este definita ca probabilitatea ca
un produs sa functioneze fara defecte intr-o anumita
perioada de timp; pare a fi mai relevanta pentru bunuri
decat pentru servicii.

(4) Conformitate - se refera la masura in care un
produsindeplineste standardele / specificatiile stabilite.

(5) Durabilitate - este o masura a vietii unui produs.

(6) Utilitate - se refera la reparatii si servicii pe
teren, ar putea pdrea sinonim cu durabilitatea, adica se
aplica maidegraba produselor.

(7) Estetica; si

(8) Calitatea perceputa. Dupa cum a afirmat
Garvin, aceste doua dimensiuni includ acele
caracteristici care sunt subiective pentru clienti.
Acested pot fi comparate cu categoriile functionale si
corporative ale dimensiunilor discutate mai devreme.
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distinguished from performance ds it is @ matter of
personal judgment. Perceived quality refers to the
reputation factors influencing the customers' image of
the corporation [12]. Considering the importance of
the subjective dimensions in the quality of service [13],
it is not surprising that they make up the main body of
quality.

Ecologicdl Aspects in Ledther dnd Footwedr Industry

Leather industry is one of the traditional and
very old known industries in Romania and throughout
the world. In the present global scenario towards
“cleaner production”, the leather industry is facing
severe environmental challenges. Pollution caused by
the ledther industry is due to the use of numerous
organic and inorgdnic chemicals in the production
process, and their subsequent discharge. Besides the
effect of wastes discharged during processing from
skin to leather, a number of chemicals may also have a
toxic effect becdause of their residues in finished
products, such as footwear. Apart from the liquid
discharge, solid waste contaminated with toxic
pollutants is another problem being faced by the
leather industry. For instance, it has been declared
that chromium contaminated solid waste is
hazardous.

Chrome tanning is a popular tanning method
practiced worldwide. Almost all tanneries use chrome
(1) @s a tanning agent. Approximately 85% of the
ledather manufactured around the world is tanned
using chrome (lll). It hdas been used in the leather
industry for almost 150 years, primarily because it
remains the most efficient and versatile tanning agent
available; it is dlso relatively chedp. Due to the toxicity
of chromium, tanners are often placed under
pressure to reduce the chromium content of the
effluent discharges and the resulting sludge (the
uptake of chromium in tanning is around 60-65%), or
to find alternative technologies for leather
manufacture [14-17].

The tanneries dre adlso required to operate within
strict legislative boundaries, defined by policies and
underpinned by actions such as IPPC Directive (EC
1996/61/EC), and the directives that govern the
production and use of “harmful” or toxic substances
(CLP Dir. 1272/2008) and the registration, evaluation
and duthorization of chemicals (Dir. REACh).

Estetica se poate deosebi de performanta, deoarece
este o chestiune de judecatda personala. Calitatea
perceputa se refera la factorii privind reputatia care
influenteaza imaginea corporatiei Tn ochii clientilor
[12]. Avand in vedere importanta dimensiunilor
subiective privind calitatea serviciului [13], nu este de
mirare ca ele constituie corpul principal al calitatii.

Aspecte ecologice in industria de pieldrie si incdltdminte

Industria de pieldrie este una dintre cele mai vechi
industrii traditionale cunoscute Tn Romanid si in
intredgd lume. Tn scenariul global &ctusl referitor 13
,productia curatd”, industria de pielarie se confrunta
cu provocari serioase legate de mediu. Poluarea
cauzata de industria de pielarie se datoreaza utilizarii
unor numeroase substante chimice organice si
danorganice Tn procesul de productie si deversarea
ulterioara a acestora. Pe langd efectul deseurilor
evacuate in timpul prelucrarii pielii de la stadiul de piele
cruda la cel de piele finita, o serie de substante chimice
pot dved, de asemened, un efect toxic din cauza
prezentei reziduurilor dcestord in produsele finite, cum
ar fi inciltdmintea. in afard de eliminarea deseurilor
lichide, deseurile solide contdminate cu poluanti toxici
reprezinta o altd problema cu care se confrunta
industria de pielarie. De exemplu, s-a afirmat ca
deseurile solide contaminate cu crom sunt periculodse.

Tabdcirea Tn crom este o metodd de tabacire
frecvent practicatd in intreaga lume. Aproape toate
tabacariile folosesc crom (lll) ca agent de tabacire.
Aproximativ 85% din pielea fabricata in lume este
tabacita folosind crom (lll). Acesta este folosit in
industria de pielarie de aproape 150 de ani, in primul
rand, pentru ca ramane cel mai eficient si versatil agent
de tabacire disponibil, fiind, de asemene3, relativieftin.
Din cduza toxicitatii cromului, tabacarii sunt adesea
supusi presiunii de a reduce continutul de crom din
efluenti si din namolul rezultat (absorbtid de crom la
tabacire este de aproximativ 60-65%) sau de a gasi
tehnologii alternative pentru fabricarea pielii [14-17].

Tabacariile sunt, de asemened, obligate sa
functioneze Tn cadrul unor limite legislative stricte,
definite prin politici si sustinute de actiuni cum ar fi
Directiva IPPC (CE 1996/61/CE) si directivele care
guverneazda producerea si utilizarea substantelor
,hocive” sau toxice (CLP Dir. 1272/2008) si
inregistrared, evaluarea si autorizarea substdntelor
chimice (Dir. REACh).
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RESEARCH METHODOLOGY

The study was conducted as an exploratory survey
employing quantitative methodology, for investigating
ecological and quality daspects related to Eco-label for
footweadr items in Romania, from consumers'
perception.

Research Design

The resedarch method was the exploratory survey.
Theresearch instrument consisted in a self-administered
guestionndire contdining 20 items investigating:
ecological leather (4 items), quality of leather footwear
(5 items), comfort of leather footwear (6 items), and
buying behavior of clients of footwear (5 items), followed
by 3 demographics questions concerning age, gender
and education level of the respondent.

Because it was observed that it conferred a
greater response rate, Likert close-ended answer scales
were used, ranging from “1 — To & very limited extent/
Not at allimportant” to “5—To a very large extent/ Very
important”.

The sample consisted in the clients visiting a
footweadr store in a big Mall in Bucharest. The
customers were asked to participate in the study and
to fill in the questionnaires. Therefore, the non-
probabilistic method was used for sampling, as the
configuration of the researched population (clients of
footwear items) and its availability was not ddequate
for probabilistic sampling, neither from a
dimengional, nor from a structural point of view.
Consequently, @ mixture of Henry's (cited by Hutu,
2001 [18]) sample types were used for sampling
purposes: convenience, typical cases, critical cases
and “snowball”. The sample consisted in 30
individuals, as follows (Figures 4, 5, 6):
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METODOLOGIA CERCETARII

Studiul @ fost redlizat ca un studiu exploratoriu
folosind metodologia cantitativd pentru a investiga
perceptia consumatorilor din Romania fata de
aspectele ecologice si de calitate legate de eticheta
ecologicad pentru articolele deincaltaminte.

Designul cercetarii

Metoda de cercetare a fost studiul exploratoriu.
Instrumentul de cercetare a constat intr-un chestionar
auto-administrat cu 20 de itemi care au investigat:
pieled ecologicd (4 itemi), calitatea incaltamintei din
piele (5 itemi), confortul incdltamintei din piele (6
itemi) si comportamentul de cumparare al clientilor (5
itemi), urmate de 3 intrebari demografice cu privire 1a
varsta, sexul sinivelul de educatie al respondentului.

intrucat s-a observat ci a conferit o ratd de
raspuns mai mare, s-a folosit scala Likert cu intrebari
inchise, variind de 13 ,,1 - intr-o m&sura foarte limitats /
Delocimportant” pané|3,,5 - Intr-o foarte mare masura
/ Foarteimportant”.

Esantionul @ constat din clientii care du vizitat un
magazin de incaltaminte intr-un mall mare din Bucuresti.
Clientii du fost rugati sa participe la studiu si sa completeze
chestionarele. Prin urmare, s-a utilizdt metoda non-
probabilistica pentru esantionare, deoarece configuratia
populatiei cercetate (clienti di articolelor de incaltaminte)
si disponibilitatea acesteia nu au fost adecvate pentru
esantiondrea probabilistica, nici din punct de vedere
dimensional, nici structural. Prin urmare, in scopul
esantionarii, s-a utilizat o combinatie de tipuri de
esantioane ale lui Henry (citat de Hutu, 2001 [18]): selectie
arbitrara, cazuri tipice, cazuri critice si selectia in lant
(,,bulgare de zapada”). Esantionul @ cuprins 30 de indivizi,
dupacumurmeaza (Figurile 4,5, 6):




D.C. DESELNICU, A.M. VASILESCU, A.A. PURCAREA, G. MILITARU

Gender
Sex

Men

Women
Femei
65%

Figure 4. Sample structure by gender
Figura 4. Structura esantionului pe sexe

67%

Studii universitare

Age

Varsta

45-64 years
4564 ani 16-24 years
9% 16-24 ani

3544 years 280

35-44 ani
17%

25-34 years
25-34 ani
47%

Figure 5. Sample structure by dge
Figura 5. Structura esantionului pe varste

Education
Educatie
Post-university Highschool
Studii post-universitare Liceu
13% 20%
University

Figure 6. Sample structure by education level
Figura 6. Structura esantionului pe nivelul de educatie

DATA ANALYSISAND INTERPRETATION

The data was analyzed using the SPSS for
Windows 19.0 statistical program, and consisted in the
statistical summary of the collected data, correldtion
and contingency analysis.

Ecological Aspects of Leather Footwear

The first part of the questionnaire aimed to
investigate the extent to which the clients of footwear
articles were interested in different ecological dspects
of the leather and leather making process. These
aspects, hedlth and environment protection, and the
certification and corresponding labeling of the
ecological products, were derived from the official EU
website on Eco label.

ANALIZASI INTERPRETAREA DATELOR

Datele au fost analizate cu ajutorul programului
SPSS de statistica pentru Windows 19.0 si a constat in
raportul statistic al datelor colectate, anadliza de
corelatie si de contingenta.

Aspecte ecologice ale inciltdmintei din piele

Prima parte a chestiondrului @ avut scopul de a
investiga madsura Tn care clientii articolelor de
incdltaminte au fost interesati de diferite aspecte
ecologice privind pielea si procesul de fabricare a pielii.
Aceste aspecte, sanatate si protectia mediului, precum
si certificarea si etichetarea corespunzatoare a
produselor ecologice, au fost preluate de pe site-ul
oficial al UE privind eticheta ecologica.
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All thirty respondents declared that they would
prefer for their shoes ledther which is guaranteed not
to contdin substances harmful to health. However,
regarding the preference towards a leather whose
production process does not pollute, thus protecting
the environment, only 80 percent of the respondents
decldred their preference to the higher extent, 7% to a
medium extent, while 13% of the clients declared that
theydre notinterested by thisissue.

When asked if they would like that footwear items
madde from such ecologicdl leather be ldabeled
accordingly, in order to be easily recognized by the
consumers, the opinions of the respondents were also
diverse (standard deviation of 0.579), with 95% of the
respondents being interested in medium to high extent
(mean of 4.79), and 5% of them being not at all
interested in the matter.

Concerning the availability to pay more for
footwear manufactured from ecological ledther, the
respondents' opinions were even more diverse
(standard deviation of 1.014), but the majority of
the clients would however pdy more for this special
ecological feature (mean of 4.20, where max. value
is5).

This analysis of the perception and preference of
the clients versus ecological aspects of ledther and
footwear indicate that for the investigated sample, the
interest is high, and also the clients are willing to pay
more for this type of products.

Quality of Leather Footwear

The second part of the questionnaire enquired on
the importance to the clients of some quality aspects of
the leather footwear: style/design of footwear,
durability, special finishing, and easy maintenance.
Descriptive statisticindicators for these varidbles (Table
4) reveal that the most important quality aspects for
footweadr clients are style/design of shoes (mean =
4.93), and also easy care and maintenance of footwear
(medn = 4.40). Most respondents agree to these
dspects, since they also have the lower standard
deviation values.

On the contrary, quality aspects concerning
durability of footwear and special finishing are more
controversial, illustrating the variety of clients'
preferences and values.
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Toti cei treizeci de respondenti au declarat ca ar
prefera ca pantofii lor sa fie din piele care garantat nu
contine substante nocive pentru sandtate. Cu toate
acestea, in ceea ce priveste preferinta fata de o piele a
carui proces de productie nu polueaza, protejand astfel
mediul inconjurator, doar 80 la suta din respondenti si-
du declarat preferinta intr-o masura mai mare, 7% intr-
0 masura medie, in timp ce 13% dintre clienti au
declarat ca nusuntinteresati de aceasta problema.

Cand au fost intrebati daca ar dori ca un articol de
incdltaminte fabricat din piele ecologica sa fie etichetat
corespunzator, pentru a fi usor de recunoscut de catre
consumatori, opiniile respondentilor dau fost, de
dsemenea, diverse (dbatere standard de 0,579), 95%
dintre respondenti fiind interesati de mediu Th mare
masura (medie de 4,79) si 5% dintre ei nefiind deloc
interesati de aceasta chestiune.

n ceed ce priveste disponibilitatea de a plati mai
mult pentru incaltaminte fabricata din piele ecologica,
opiniile respondentilor du diferit si mai mult (3batere
standard de 1,014), dar, cu todte dcested, majoritatea
clientilor ar plati mai mult pentru aceasta caracteristica
speciala ecologica (medie de 4,20, unde valoarea
maxima este 5).

Aceastd analiza a perceptiei si preferintelor clientilor
fata de aspectele ecologice ale pielii si incaltamintei indica
faptul ca pentru esantionul investigdt, interesul este mare,
si, de dsemenea, clientii sunt dispusi sa plateasca mai mult
pentruacesttip de produse.

Calitatea incaltamintei din piele

Cea de a doud parte a chestionarului a privit
importanta pe care o acorda clientii unor aspecte
calitative ale incaltamintei din piele: stilul/designul
incaltamintei, durabilitate, finisdje speciale si usurinta de
intretinere. Indicatorii statistici descriptivi pentru aceste
variabile (Tabelul 4) arata ca cele maiimportante dspecte
legate de calitate pentru clientii de incaltaminte sunt
stilul/designul incaltamintei (medie = 4,93) precum si
usurinta de ingrijire si intretinere a incal{amintei (medie
= 4,40). Majoritdtea respondentilor sunt de acord cu
dceste aspecte, deodrece dcestea au, de asemened,
valori mai miciale dbaterii standard.

Dimpotriva, aspectele legate de calitate cu privire
Ia durabilitatea Tncaltamintei si finisdje speciale sunt
mai controversate, ilustrand varietatea preferintelor si
valorilor clientilor.
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Table 4: Descriptive statistics for quality variables
Tabelul 4: Indicatorii statistici descriptivi pentru variabilele legate de calitate

Style
Stil

Special finishing
Finisdj specidl

1.056

Comfort of Leather Footwear

The division of the questionndire concerning
comfort of footwear comprised 6 items referring to:
comfort (the footwedr is soft, flexible and light),
temperature isolation of footwear (protects agadinst
overheating of the feet in summertime and freezing in
wintertime), antifungal treatment of the shoes,
dbsorption of perspiration (the feet do not perspire
excessively), the footwedr does not develop an
unpleasant smell inside, the color inside the footwear
does not migrate onthe socks.

Confortul incaltamintei din piele

Sectiunea chestionarului cu privire la confortul
incaltamintei & cuprinsg 6 itemi referitori 1a: confort
(daca incaltaminted este moale, flexibila si usoara),
izoldrea 13 temperdtura (incaltdmintea protejeaza
impotriva suprdincalzirii piciodrelor in {impul verii si
inghetului pe timp de iarnd), tratareda antifungica a
pantofilor, dbsorbtia transpiratiei (piciodrele nu
transpira excesiv), incaltamintea nu dezvoltd un miros
nepldcut in interior, culodred din interiorul
incdltamintei nu se id pe ciorapi.

Table 5: Statistic indicators for comfort aspects of leather footwear
Tabelul 5: Indicatori statistici pentru aspectele legate de confortul incdltamintei din piele

Valid
Valid

Median
Mediand

Std. Deviation
Abdtere .352 .352
stdnddrd

1.175 724 .000 .000

174
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As it can be seen from Table 5, all respondents
dgree that inside unpleasant smell development and
color migration are very important comfort issues for
their footwear. Generdl comfor{ of shoes and
temperature isolation are also important aspects
(medn of 4.87), and so is absorption of feet
perspiration (mean of 4.67), while antifungal
tredatment of the shoes seems to be the leadst
important comfort characteristic for the investigated
sample (mean of 4.33).

Buying Behavior of Leather Footwear Customers

In order to investigate the clients preferences
when buying footwear, respondents were asked to
evdluate the importance of several aspects which
influence their buying behavior: the footwear brand,
the store from which they buy from and its reputation,
the footwear advertising from TV, newspapers,
magazines, Internet and outdoor publicity, the trend
andfashion, and also the price (Table 6).

Dupa cum se poate observa din Tabelul 5, toti
respondentii sunt de acord ca dezvoltarea unui miros
neplacut in interiorul pantofilor si rezistenta culorii sunt
dspecte foarte importante legate de confort. Confortul
generdl al pantofilor si izolarea 1a temperatura sunt, de
dsemenea, aspecte importdnte (medie de 4,87), precum
si absorbtia transpiratiei picioarelor (medie de 4,67), in
timp ce tratarea antifungica a pantofilor pare a fi cel mai
putinimportanta dintre caracteristicile de confort pentru
esantionulluatin calcul (medie de 4.33).

Comportamentul de cumparare al clientilor
incaltamintei din piele

Pentru a investiga preferintele clientilor atunci
cand cumpara incaltaminte, respondentii du fost rugati
sa evalueze importanta unor aspecte care influenteaza
comportamentul lor de cumparare: marca incaltamintei,
magazinul de la care cumpara si reputatia acestuia,
reclamele 13 incaltaminte de la televizor, din ziare,
reviste, de pe Internet si publicitatea in aer liber, tendinte
simoda, precum si pretul (Tabelul 6).

Table 6: Statistic indicators for buying behavior of clients of leather footwear
Tabelul 6: Indicatori statistici pentru comportamentul de cumparare al clientilor incaltamintei din piele

Valid

Vlid e

Median

Mediand AL

30 30 30 30

3.00 2.00 4.00 4.00

Std. Deviation

Abdtere 1.291 1.223

standdrd

1.356 1.242 1.486

As seen from the statistical analysis in Table 6,
the most influential aspect when buying footwear for
the investigated sample is the price (mean of 3.73).
However, this is also the most controversial aspect
among the respondents (standard deviation of
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Dupa cum se vede din analiza statistica din Tabelul
6, aspectul cel maiinfluent |a cumparared incaltamintei
pentru esantionul investigat este pretul (medie de
3,73). Cu toate acestea, dcest lucru este, de dsemenes,
dspectul cel mai controversat printre respondenti
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1.486).

Other important issues that the clients take into
account when buying are the fashion / trend (mean of
3.60), the brand (mean of 3.33), and also the store
(mean of3.07).

Surprisingly, advertisements have the smallest
impact on the buying behavior for footwear items for
the investigated sample, some possible explanations
being the scarcity of such advertisements in the media
in Romania, the abundant footwear market, and the
subjective nature of the purchase.

Correlations Analysis

Becduse a very large correldtions table was
obtdined, only significant correlations between the
investigated varidables will be presented briefly.

The ecological aspects of leather footweadr
covariate with other quality and comfort aspects,
indicating that these three concepts are highly inter-
correlated and belongto similar fields.

The usage of ecological leathers which contain no
harmful substances for human health is positively
correlated with comfort (Pedrson correldtion
coefficientr=0.677, significant at the 0.05 level).

The labeling of footweadr made of ecological
ledther is positively correldted to the style/design (r
= 0.888) significant at the 0.05 level, price (r =
0.572), durability of footwear (r = 0.573), significant
at the 0.01 level, and negatively correlated to age of
the respondents (r = -0.623, significant at the 0.05
level), showing that younger people are more willing
to have the ecological footwear products labeled
accordingly.

Concerning quality aspects, style is correlated
with gender (Pedrson r = -0.599), showing that
women are more interested in footwear design that
men are, and also with age of the respondents (r = -
0.619), indicating that style is more important to
younger people (both correldtions significint at the
0.05 level).

Durability of footwear is positively correlated with
price of the footwear (r=0.616) and with the Iabeling of
ecological ledther footwedr (r = 0.573), both
correlations significant at the 0.05 level.

(abatere standard de 1,486).

Alte aspecte importante pe care le idu in
considerare clientii atunci cdnd cumpara sunt moda /
tendintele modei (medie de 3,60), marca (medie de
3,33), precum simagazinul (medie de 3,07).

fn mod surprinzitor, reclamele au cel mai mic
impact asupra comportamentului de cumparare pentru
un articol de incaltaminte pentru esantionul investigat,
unele posibile explicatii fiind lipsa unor astfel de reclame
in mass-medida din Romania, pidta de incadltaminte
abundenta si subiectivitatea in cumparare.

Analiza de corelatie

Tntrucat s-3 obtinut un tabel de corelitii fodrte
mare, vor fi prezentate pe scurt doar corelatiile
semnificative intre varidbilele investigate.

Aspectele ecologice ale incadltamintei din piele
variaza Tmpreuna cu alte dspecte legate de calitate si
confort, ceea ce indica faptul ca aceste trei concepte
sunt extrem de inter-corelate si apartin unor domenii
similare.

Utilizarea pieilor ecologice care nu contin
substante daunatoare pentru sandtatea umana este
corelatd pozitiv cu confortul (coeficient de corelatie
Pedrsonr=0,677, nivel de semnificatie de 0,05).

Etichetarea incaltamintei din piele ecologica este
corelata pozitiv cu stilul/designul (r = 0,888) nivel de
semnificatie de 0.05, pretul (r = 0,572), durabilitatea
incaltamintei (r = 0,573), nivel de semnificatie de 0,01,
si corelata negativ cu varsta respondentilor (r =-0,623,
nivel de semnificatie de 0,05), ceed ce aratd ca tinerii
sunt mai dispusi sd aibd produse de incaltaminte
ecologice etichetate corespunzator.

Tn ceed ce priveste dspectele legite de calitite,
stilul este corelat cu sexul (Pedrson r =-0,599), ceea ce
arata ca femeile sunt mai interesate de designul
incaltamintei decat barbatii, precum si cu varsta
respondentilor (r=-0,619), indicand faptul ca stilul este
mai important |3 persodnele mai tinere (dmbele
corelatii dvand nivelul de semnificatie de 0,05).

Durabilitatea incaltamintei este corelata pozitiv
cu pretul dcesteia (r = 0,616) si cu etichetarea
incdltamintei din piele ecologica (r = 0,573), dmbele
corelatii dvand nivelul de semnificatie de 0,05.
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Special finishing of the footwear, another quality
defining characteristic, is correlated to the antifungal
treatment of footwear (r=0.518) dnd to trend (r =632),
both correldtions significant at the 0.05 level.

Also comfort of shoes is correldated with the
antifungal treatment (r = 0.633, significant at the 0.05
level), and with vapor evaporation characteristic of the
footwear (r=0.654, significant at the 0.001 level).

Isolation from heat and cold presents high
correlations to the same varidbles, namely antifungal
treatment (r = 0.633) and vapor evaporation (0.935,
significant at the 0.01 level), indicating the close
connection between these concepts and properties of
footwear.

Regarding buying behadvior varidbles, brand is
negatively correlated with price willing to be paid by
therespondents (r=-0.620, significant at the 0.05 level)
showing that, for the investigated sample, people who
are attracted to brand footwear are also the ones
willing to pay less for their shoes. This relationship can
be possibly explained by the Romanian national high-
context culture, which promotes fine dressing and
footwear even in scarce financidl and economic
conditions.

Similarly, buying from a recognized store is
inversely correlated to durability of the footwear (r = -
0.545, significant at the 0.05 level), proving that people
who buy from such stores do not expect their shoes to
last very long, and positively correlated to advertising (r
=0.669, significant atthe 0.05 level).

Advertising itself is correlated to store reputation,
as mentioned dbove, and to respondents' education
level (r =-0.549, significant at the 0.05 level), revealing
that more educated people are more sensitive to
footwear publicity and buy their shoes influenced in
some extent by it.

The price willing to be paid by respondents for
their shoes is also positively correlated to education
level (r=0.540, significant at the 0.05 level), and to their
age (r = 0.540, significant at the 0.05 level). More
educated people, and also older ones are would pay
more for their footwear.

By adding all individual aspects of comfort into
one vdriable which designates overall comfort, it could
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Finisajul special al Tncaltamintei, o alta
caracteristica ce defineste calitatea, este corelat cu
tratamentul antifungic aplicat incaltamintei (r = 0,518)
sicutendintele (r=632), ambele corelatii avand nivelul
de semnificatie de 0,05.

De asemenead, confortul incaltamintei este corelat
cu tratamentul antifungic (r = 0,633, nivel de
semnificatie de 0,05) si cu evapordred vaporilor (r =
0,654, nivel de semnificatie de 0,001).

Protejarea impotriva caldurii si frigului prezinta
corelatii cu aceleasi variabile, si anume tratamentul
antifungic (r = 0,633) si evaporarea vaporilor (0,935,
nivel de semnificatie de 0,01), indicand legdtura stransa
intre aceste concepte si proprietatile incaltamintei.

n ceed ce priveste varidbilele comportdmentului
de cumparare, marca este corelata negativ cu pretul pe
care respondentii sunt dispusi sa-| plateasca (r=-0,620,
nivel de semnificatie de 0,05), ceea ce arata ca, pentru
esantionul investigdt, cei care sunt atrasi de
incdltamintea de marca sunt, in acelasi timp, cei care
doresc sa plateasca mai putin pentru pantofi. Aceasta
relatie poate fi explicata de cultura nationala elitista din
Romania, care promoveaza imbracamintea si
incdltamintea rafinata, chiar si in conditii economice si
financiare limitate.

Tn mod simildr, cumpararea de 13 un mégazin
cunoscut este invers corelata cu durabilitatea
incaltamintei (r =-0,545, nivel de semnificatie de 0,05),
ceed ce dovedeste ca oamenii care cumpara de |a astfel
de magazine nu se asteapta ca pantofii lor sa dureze
foarte mult timp, si corelata pozitiv cu publicitatea (r =
0,669, nivel de semnificatie de 0,05).

Publicitatea Tn sine este corelatd cu reputatia
magazinului, asa cum s$-a mentionat mai sus, si cu
nivelul de educatie al respondentilor (r = -0,549, nivel
de semnificatie de 0,05), dezvaluind ca oamenii mai
educati sunt mai sensibili [a reclamele 13 Tncaltaminte si
cumpadra pantofi fiind influentati intr-o oarecare
masura de acestea.

Pretul pe care respondentii sunt dispusi sa-
plateasca pentru pantofi este, de dasemenea, corelat
pozitiv cu nivelul de educatie (r = 0,540, nivel de
semnificatie de 0,05) si cu varsta acestora (r = 0,540,
nivel de semnificatie de 0,05). Odmenii madi educati si
cei maiinvarsta ar plati mai mult pentruincaltaminte.

Prin Tnsumaread tuturor aspectelor individuale
legdte de confort intr-o singurd variabila care
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be observed that it is positively correlated to overall
quality of shoes (r = 0.640, significant at the 0.05 level),
demonstrating that the two concepts are highly
associated.

CONCLUSIONS

This paper offers & conceptual and applied
framework for quality and ecological aspects for
leather-made footweadr and eco-labeling from a
consumers' perspective. A field survey was employed
to assess the perceptions and opinions of footwear
consumersin Romania.

Based on statistical analysis of the gathered data,
it hds been demonstrated that quality, comfort and
ecological dspects are highly dssociated, indicating
their similarity and their belonging to the sdame
conceptuadl areds.

Aspects concerning ecologicadl leather,
footwear produced from such leather and Eco-label
are not yet very popular and familiar fo Romanian
respondents, some of them being not interested in
the matter and not willing to pay more for such
products, although a positive reaction to these
concepts does exist.

Various comfort and quality aspects of the
footweadr items are very important for the consumers,
and they are correlated with each other, showing that
the two concepts are complex and include several
characteristics which are highly appreciated by the
clients.

The buying behavior of the investigated Romanian
clients is most guided by price of footwear items, by
trend and fashion.

This framework can provide a valudble practical
basis for the development of new ecological products
inthe leather and footwear areas, and also guide their
introduction to the market based on assessed
consumer preferences in Romania. In the future, a
l[arger empirical study can be employed to further
investigate the validity of the framework.

desemneaza confortul in general se poate observa ca
acesta este corelat pozitiv cu calitatea generala a
pantofilor (r = 0,640, nivel de semnificatie de 0,05),
demonstrand ca cele doua concepte sunt strans
legate.

CONCLUZII

Aceasta lucrare ofera un cadru conceptual si
dplicativ pentru calitatea si aspectele ecologice ale
incdltamintei din piele si pentru etichetarea ecologica
din perspectiva consumatorilor. S-a utilizat un studiu pe
teren pentru a evdluda perceptiile si opiniile
consumatorilor deincaltaminte din Romania.

Pe baza analizei statistice a datelor obtinute, s-a
demonstrat ca aspectele legate de calitate, confort si
cele ecologice sunt strans legate, ceea ce indica
similitudinea si apartenenta acestora la aceleasi arii
conceptuale.

Aspectele privind pielea ecologica, incaltamintea
produsa din astfel de piele si eticheta ecologica nu sunt
incad foarte populare si familiare pentru respondentii
din Romania, unii dintre acestia nefiind interesati de
aceasta problema si nefiind dispusi sa plateasca mai
mult pentru astfel de produse, desi exista o redctie
pozitiva la aceste concepte.

Diverse aspecte legate de confortul si calitatea
articolelor de fincadltaminte sunt fodrte importante
pentru consumatori, si sunt corelate unele cu altele,
aratand ca cele doua concepte sunt complexe si includ
mai multe caracteristici care sunt foarte apreciate de
catre clienti.

Comportamentul de cumparare al clientilor
romani participanti la studiu este cel mai mult
influentat de pretul articolelor de incadltaminte, de
tendinte side moda.

Acest cadru poate oferi o baza practica valoroasa
pentru dezvoltarea de noi produse ecologice in
domeniile pielariei si incaltamintei, si poate ghida, de
dsemenea, introducerea acestora pe piata in functie de
preferintele consumétorilor eviluite in Romanid. In
viitor, se poate efectua un studiu empiric mai mare
pentruainvestiga in continuare validitatea acestuicadru.

Leather and Footwear Journal 14 (2014) 3




SUSTAINABLE CONSUMPTION AND PRODUCTION IN THE FOOTWEAR SECTOR

Acknowledgements

This work was supported by UEFISCDI
Bucharest underthe Partnership Programme project
MOBILITY: Preventing gait deficiencies and
improving biomechanical parameters for the elderly
population by designing and developing customized
footwedr — code PN-II-PT-PCCA 2013-4, contract
122/2014.

Multumiri

Aceadsta lucrare a fost finantata de UEFISCDI
Bucuresti Tn cadrul proiectului MOBILITATI din
Programul Parteneridte: Prevenired deficientelor de
mers siimbunatatirea parametrilor biomecanici pentru
populatia Tn varsta prin proiectarea si dezvoltarea
incdltamintei personalizate - cod PN-II-PT-PCCA 2013-
4, contractnr.122/2014.

REFERENCES

1. Eurostat, www.ec.europa.eu/eurostat

2. APICCAPS, http://www.adpiccaps.pt/

3. Europedan Commission, On the Sustainable Consumption and Production and Sustainable Industridl Policy Action
Pl3n, COM (2008) 397 finil.

4. Directive 2009/125/EC, The Ecodesign Directive for energy-reldted products, http://www.eceee.org/ecodesign

5.Green Public Procurement, http://ec.europa.eu/environment/gpp/index_en.htm

6. EU Regulation 66/2010 on the EU Ecolabel

7. http://www.ibisworld.com/industry/global/global-footwedr-manufacturing.html

8.CBI, 2010, www.cbi.eu

9. Deselnicu, D.C., Practical tools for change: A Software support for self-dssessment of the business excellence
implementation process in Romanidn enterprises, Proceedings of the 4th International Conference on
Management of Technological Changes, Book 2,2005, 17-23.

10. Parasuraman, A., Zeithaml, V.A., Berry, L.L., A conceptual model of service quality and its implications for future
research, Journal of Marketing, 1985, 49 (Fall), 41-50.

11.Garvin, D.A., Competing on the eight dimensions of quality, Hdrvdrd Business Review, 1987, 65, 6, 101-109.

12. Lagrosen, S., Strengthening the weakest link of TQM - from customer focus to customer understanding, The TQM
Mdgdzine,2001,13,5, 348-354.

13. Gronroos, C., Strategic Management and Marketing in the Service Sector, Helsingfors: Swedish School of Economics
and Buginess Administration, 1982.

14. Albu, L., Popescu, M., Deselnicu, V., Albu, E., Zainescu, G., Study and practice on alternative eco-friendly
processes for leather manufacture, Revistd de Pieldrie Incaltdminte (Ledther dnd Footwedr Journdl), 2011, 11, 3,
211-220.

15. Adiguzel Zengin, A.C., Crudu, M., Maier, S.S., Deselnicu, V., Albu, L., Gulumser, G., Bitlisli, B.O., Basaran, B., Mutlu,
M.M., Eco-ledther: Chromium-free Leather Production Using Titanium, Oligomeric Melamine- Formaldehyde
Resin, and Resorcinol Tanning Agents and the Properties of the Resulting Leathers, Ekoloji, 2012, 21, 82, 17-25, doi:
10.5053/ekol0ji.2011.823.

16. Mutlu, M.M., Crudu, M., Maier, S.S., Deselnicu, D., Albu, L., Gulumser, G., Bitlisli, B.O., Basaran, B., Tosun, C.C.,
Adiguzel Zengin, A.C., Eco-ledther: Properties of Chromium-free Ledthers Produced with Titanium tanning
Materidls obtained from the Wastes of the metdl Industry, Ekoloji, 2014, 23, 91, 83-90, doi:
10.5053/ekol0ji.2014.9110.

17. Crudu, M., Deselnicu, V., Deselnicu, D.C., Albu, L., Valorization of titanium metal wastes as tdnning agent used in

Revista de Pieldrie Incdltdminte 14 (2014) 3 @



D.C. DESELNICU, A.M. VASILESCU, A.A. PURCAREA, G. MILITARU

ledtherindustry, Wdste Mandgement, 2014, 34, 1806-1814.
18. Hutu, C.A., Organizational culture and leadership — Textbook, Venus Publishing House, 13si, 2002.

Leather and Footwear Journal 14 (2014) 3




SHOE LAST SHAPE CUSTOMIZATION

PERSONALIZAREA FORMEI SPATIALE A CALAPODULUI

Mariana DRISCU, Mariana COSTEA”

"Gheorghe Asachi" Technical University of |3si, Faculty of Textile, Leather and Industrial Management, email: mpastind@tex.tuiasi.ro

SHOE LAST SHAPE CUSTOMIZATION
ABSTRACT. In this paper the authors present a method of modelling the shoe ldst shape, ndmely the dimensionadl changes in order to produce & variety of footwear
products for dny category of users. For this, techniques were used to model the last in work sequences of Delcam Crigpin 3D application. Using specific tools of this
applicdtion, modules Model Tracer dnd Last Maker, this pdper presents techniques to credte d new shoe last. One can study new shoe lasts compared to the initial
ones using the Comparing function. The method for credting new lasts is useful for footwedr manufacturers who can dlways find the shoe last according o their
product or can credte a new last, simildrin shape or different shdape from the origindl one.
KEY WORDS: last, parameters, heel height, toe spring, bottom length

PERSONALIZAREA FORMEI SPATIALE A CALAPODULUI
REZUMAT. n aceasta lucrare autoarele prezintd o metoda de modelare a calapodului, respectiv modificiri ale dimensiunilor acestuia pentru a se fabrica o
diversitate de produse de incaltaminte, pentru orice categorie de purtatori. Pentru aceasta s-au folosit tehnici pentru modelarea calapodului in secvente de lucru
ale aplicatiei Delcam Crispin 3D. Utilizand instrumente specifice ale acestei aplicatiei, respectiv modulele Model Tracer si Last Maker, in lucrdre se prezinta tehnici
pentru crearea unui nou calapod. Se pot studia noile calapoade comparativ cu cele initiale utilizdnd functia de Comparare a doua calapoade. Aceastd metoda
pentru crearea unuinou calapod este utild producatorilor de incaltdminte la realizarea de noi calapoade similare sau diferite de cel initial.
CUVINTE CHEIE: calapod, parametri, indltime toc, indltime varf, lungime suprafatd plantara

LA PERSONNALISATION DE LA FORME POUR CHAUSSURES

RESUME. Dans cet article, les duteurs présentent une méthode pour I3 modélisation de I3 forme pour chiussure et des variations dimensionnelles pour produire
une variété de produits de |a chdussure pour toutes les catégories d'utilisateurs. Pour celd on a utilisé des techniques de modélisation de la forme dans les
séquences de travadil de I'dpplicdtion Delcam Crispin 3D. Grace a des outils spécifiques de cette application, c'est-a-dire les modules Model Tracer et Last Maker,
I'article présente les techniques pour créer une nouvelle forme. Les nouvelles formes peuvent étre étudiées par rapport a I'origindl en utilisant 1a fonction de
comparaison de deux formes. Cette méthode pour créer une nouvelle forme est utile pour les fabricants de chaussures dans Ia construction de nouvelles formes de
chaugsures semblables ou différentes de |'original.

MOTS-CLES: forme chiussures, paramétres, hduteur du tilon, hduteur du pic, longueur de 14 surfice plantaire

INTRODUCTION

The last is the most complex spatial form and is
indispensable in the manufacture of footwear. Even the
most experienced manufacturers of footwedr products
mentioned the last to be the “soul” of the footwear.
Without the last there would be no footwear, no
footwear industry, and no footwear fashion [1]. At the
same time, they claim that the design and execution of
the last is the most complex and elaborated process of
the entire shoe manufacturing business, the launch
pad of its manufacture [2, 3].

There dre no straight lines on the last. The last is
made of & continuous flow of contours and
configurdtions. In this respect, it is considered “a
masterpiece of engineering and a work of art”.

INTRODUCERE

Forma spatiala cea mai complexa si indispensabila
in fabricarea incaltamintei este calapodul. Producatorii
cei mai experimentati ai produselor de incaltdminte
afirma despre calapod ca este ,sufletul” incaltamintei.
Fara calapod nu ar exista incaltaminte, nu ar exista
industria Tncdltamintei, nu ar exista o moda a
incaltamintei [1]. Totodatad, acestia afirma ca proiectarea
s redlizarea calapodului este procesul cel mai complex si
mai minutios din intreaga activitate de fabricare a
fncaltamintei, pista de lansare a fabricarii acesteia[2, 3].

Nu exista linii drepte pe calapod. Calapodul este o
continud alunecare de contururi s configuratii. in acest
sens, este considerat ,0 capodopera a ingineriei s o
operadeartad”.

* Correspondence to: Mdridnd COSTEA, "Gheorghe Asdchi" Technicdl University of Idsi, Fdculty of Textile, Ledther dnd Industridl Mdndgement,

emdil: mpdstind @tex.tuidsi.ro
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However, while taking into account fashion and
the characteristics of each style, the contours must
meet precise standards of measurement and sizing
(Figure 1).

Totusi, tindnd cont de moda s de trasaturile
caracteristice ale fiecarui stil, aceste contururi trebuie
sa respecte standarde precise de masuratori s
dimensionari (Figurd 1).

ke |

Figure 1. Different shoe last shapes
Figura 1. Diferite forme de caldapoade

The process of defining the geometry of the last
is @ complex one. Specialists in computerized design
of spatial forms state that computer-dided design of a
last includes the most advanced design techniques:
from defining the 3D geometry of the last to obtaining
its numerical form. This enables manufacturers to
make patterns and prototypes using Numerical-
Command-Machines (NCM), techniques currently
used in derospace and car manufacturing industries
and a number of dpplications requiring processing of
spatiadl coordinates in three-dimensional shapes [2, 4,
5,7].

With this purpose in mind, a series of specialized
CAD/CAM software products have been developed to
design lasts, with interfaces for shoe pattern
production.

The paper presents some advanced methods
available from CRISPIN Dynamics CAD Suite for
footweadr, regarding last modelling with its specific
advantages. A method for customizing the last shape
based on the user's foot shape was developed using
the technique presented, allowing footwear
manufacturers to produce footwear for all types of
users.

Procesul de definire a8 formei geometrice a unui
calapod este unul complex. Specialistii in proiectarea
computerizatd a formelor spatiale afirma ca
proiectarea unui calapod cu ajutorul calculatorului
cuprinde cele mai avansate tehnici de proiectare: de la
definirea geometriei formei spatiale a calapodului pana
la obtinerea formei numerice finale a acestuia. Acest
lucru le permite producatorilor redlizarea tiparelor si a
prototipurilor cu masini cu control numeric (CNC),
tehnici utilizate curent in industriile de aeronautica s
constructoare de automobile, precum si intr-o serie de
aplicatii care necesita prelucrare in coordonate spatiale
aunorformeftridimensionale[2,4,5,7].

Pe aceasta directie au fost elaborate o serie de produse
soft CAD/CAM specializate in proiectarea calapodului, cu
interfetele necesare obtineriitiparelor deincaltaminte.

Pentru aceasta, in continuare se prezinta metodele
cele mai avansate puse la dispozitie de sistemul CRISPIN
Dynamics CAD Suite pentru fincdltaminte, privind
modelarea formei calapodului cu avantajele
corespunzdtoare. Prin tehnica prezentata s-a elaborat o
metoda de personalizare a formei calapodului in functie
de piciorul purtatorului de incdltaminte, ce permite
producatorilor de Tncaltaminte fabricarea de produse
pentru toate categoriile de purtadtori de incaltaminte.
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METHOD

Incredsing and tougher competition among
footweadr producers makes market adaptability a
must, one which is incredsingly difficult to attain.
Pricing must be carefully controlled, while the quality
of the products must remain the same or even
continuously improve. These requirements can be
reached only by using computer-aided production. To
this end, both footwear production and software
companies joined forces to develop CAD/CAM shoe
design software.

The design of the last influences not only how
comfortably a shoe fits the foot, but also how stylish it
looks. Footwear must be designed so that it perfectly
fits the foot and also be comfortable. These aspects
are influenced by the shape of the last, the properties
of the materials, the shape of the legs, the thermal
comfort of the shoe and even the shape and the
colour of the upper. Using CAD/CAM systems, the
producers can edsily modify the shape of the lasts
they alredady have, so that they can creadte new
models.

Existing CAD/CAM systems allow sizing, scaling
and modelling the design of the last, dllowing for a
persondlized design to be obtained, a perfect fit of
the shoe or varying the style of the last by
introducing different parameters for the design.
Moreover, the software tdkes into account the
whole shape of the foot and produces parameters
that allow a better fit.

Thisis how new lasts can be created, facilitating an
incredse inthe quality and design of the shoe (Figure 2).

(a)

METODA

Competitia tot mai acerba intre producatorii de
incdltdaminte si moda Tn continua schimbare face ca
adaptarea la piata sa devina o adevarata provocare.
Costurile trebuie sa fie controlate cu atentie, in timp ce
calitatea produselor trebuie mentinuta la acelasi
standard sau chiar imbunatatita. Aceste elemente
esentiale ale productiei de Tncaltaminte pot fi rezolvate
apeland 13 tehnica de cilcul. in acest scop producatorii
de incaltaminte in colaborare cu programatori de inalta
calificare du eldborat sisteme CAD/CAM pentru
fabricareaincaltamintei.

Calapodul poate influenta potrivirea incaltamintei
pe picior, confortul, dar si stilul, si &spectul. Incaltdmintea
trebuie proiectata astfel incat sa se potriveasca perfect
pe picior si sa fie confortabila. Confortul si potrivirea sunt
influentate de forma calapodului, proprietatile
materialelor utilizate, forma piciorului, climatul din
interiorul Tncaltamintei, culoarea si forma ansamblului
superior al incaltamintei. Utilizdnd sisteme CAD/CAM
producatorii pot modifica forma calapoadelor existente
pentruacreanoimodele.

Sistemele CAD/CAM existente permit
dimensionarea, gradarea si modificari asupra aspectului
calapodului, ce conduc|a modelarea personalizatd a unui
calapod, potrivirea piciorului cu calapodul sau
modificarea stilului calapodului prin schimbarea valorilor
parametrilor. in plus, ceste programe pot lua in calcul
intreaga forma a piciorului si asigura specificatii pentru o
mai buna potrivire aincaltamintei pe picior.

Astfel se pot modela calapoade noi ce faciliteaza
cresterea calitatii sia aspectuluiincdltamintei (Figura 2).

Figure 2. Customizing the shape of the last
Figura 2. Personalizarea formei calapodului
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The paper presents various ways for modelling the
last, using Last Maker, a component of Delcam Crispin
3D system, using several techniques for parameter
changes and for visualizing the result.

The lasts resulting from the process can be later
produced using standard numerical command
equipment-CNC.

CRISPIN DYNAMICS - CAD SUITE

This dpplication hds functions for creating and
modifying the shoe last, making realistic designs of
footwear products, flattening and transferring the base
lines of the 3D model for development in 2D [3, 4]. The
softwadre facilitates the digitization of shoe last, re-
centering front and back guide lines, changing foot
(left/right) and setting the correct heel height. One can
create guidelines to save with the Iast and extend the
last for @ boot design [3]. The last type can also be
changed to a type that allows the entire last surface to
be used for a design. The application is modular, as
follows:

e LastMaker - d program providing the means to
design and modify last width outputs to
various 3D file formats.

* ShoeDesign - a program for designing uppers
on 3D lasts provided by ModelTrdacer or
LastMaker.

There are presented the most advanced methods
offered by CRISPIN Dynamics CAD Suite system for
footwear concerning the modelling process for the
shoe last shape with the specificadvantages.

About Last Maker

LastMaker - @ program providing the means to
design and modify lasts with outputs in various 3D file
formats. This system offers new solutions for shoe
makers. The system also facilities to re-centre front and
back guide lines, change foot right-left (no need to re-
digitize), set the correct heel height and grade shoe
l[asts to obtdin lasts for inferior and superior sizes.

This application offers functions for creating a new
shoe last and setting the correct base dimensions of the
shoe ldst using the Last>Adjust function (Figure 3).

Aceasta lucrare prezinta o varietate de metode
pentru modelarea calapodului, utilizand aplicatia Last
Maker, o componenta a sistemului Delcam Crispin 3D,
utilizdand tehnici pentru variatia parametrilor si
vizualizarea rezultatelor.

Calapodul rezultat din acest proces poate fi trimis
catre masinile CNCspre executia acestuia.

CRISPIN DYNAMICS - CAD SUITE

Aceasta aplicatie ofera functii pentru crearea si
modificarea calapodului, crearea celor mai realiste
modele de incaltaminte, aplatizarea cu transferul liniilor
de baza a modelului inscris pe cadlapod in plan [3, 4].
Sistemul ofera posibilitatea digitizarii calapodului,
recentrarea liniilor de ghidare anterioare si posterioare,
obtinerea perechii calapodului (stang/drept), setarea
corecta ainaltimii tocului. Se pot crea linii de ghidare care
se salveaza impreuna cu calapodul, se poate extinde
caldpodul pentru proiectarea unei ghete/cizme [8]. Tipul
calapodului poate fi, de dsemenea, modificat in functie
de modelul ce se va proiecta. Aplicatia este modularg,
dupd cumurmeaza:

e LastMaker—un program ce furnizeaza comenzi
pentru crearea si modificarea calapodului cu
posibilitatea exportarii acestuia in diverse
formate 3D.

e ShoeDesign — un program pentru crearea
fetelor de fincaltaminte pe calapodul 3D
obtinutin ModelTracer or LastMaker.

n continuare se prezintd metodele cele mai avansate
puse la dispozitie de sistemul CRISPIN Dynamics CAD Suite
pentru incadltdminte, cu privire 13 modeldrea formei
caldapodului, cu avantajele corespunzatoare.

Despre Last Maker

Acest sistem ofera noi solutii pentru producatorii
de incaltaminte. Sistemul are posibilitati de recentrare
a liniilor de baza, schimbarea piciorului - drept-stang
(fard o noua digitizare), corectarea inaltimii tocului si
gradarea calapoadelor pentru obtinerea calapoadelor
de numarinferior si superior numaruluiinitial [5].

Aceasta aplicatie ofera functii pentru crearea unui
nou calapod si modificari ale dimensiunilor de baza ale
calapodului utilizand functia Last>Adjust (Figura 3).
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Adjust > - Toe spring b [—> Default
Heel height Define
Wedge angle
Stick length

Bottom length

Figure 3. Last>Adjust function's menu
Figura 3. Menul functiei Last>Adjust

Functions for Modifying the Basic Dimension of the Functii pentru modificarea dimensiunilor de baza a
Shoe Last calapodului
The basic geometric parameters of the shoe last Dimensiunile parametrice de baza ale calapodului
using the Adjust function are presented in Figure 4. oferite de functia Adjust sunt prezentatein Figurd 4.
Geometric Signification
parameter
Toe Spring l@
Heel Height Q
Stick Length )
Bottom Length @
Girth &

Figure 4. The basic geometric parameters of the Adjust function
Figura 4. Parametrii geometrici de baza ai functiei Adjust

The function for modifying the basic dimension of Functiile si comenzile pentru modificarea dimensiunilor
theshoeldstisfoundinTable 1. debazdale calapoduluiseregdsescin Tabelul 1.

NOTE: NOTA:

The paper will use English names for the 5 in lucrére se vor folosi denumirile in englezé ale
parameters; their significance is presented in Figure 4 celor 5 parametri, semnificatia lor fiind prezentata in
andTable 1, location INSTRUMENT. Figurd 4 si Tabelul 1, locatia INSTRUMENT.

Table 1: The function for modifying the basic dimensions of the shoe last
Tabelul 1: Functii pentru modificarea dimensiunilor de baza a calapodului

The function for modifying the Toe Spring - R T . 14:)
Functie pentru modificare To e Spring SR e g T S

The function for modifying the Stick Length
Functie pentru modificare Stick Length I LA S N PR A

e OI
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OBSERVATION
In edch function's box (Figure 5) are written the
new values for edch parameter.

OBSERVATIE
n casets fiecdrei functii (Figurd 5) se Tnscriu noile
valori pentrufiecare parametru.

Heel Height

Figure 5. The window of each basic function
Figura 5. Fereastra de lucru a fiecarei functii de baza

Comparing and Analyzing the New Shoe Last

The comparing function allows the possibility of
comparing two different lasts; the result can be
measured or displayed as a solid last [3, 6-8]. First the
last to be compared is opened; it is possible to have a
large number of lasts opened and none of them be
useful for comparison. They can edsily be checked, if
one selects cascade view, using the Window > Cascade
function.

Now, from the main menu select: Verify >
Compare > Alignment and the list of all the open files'
names is brought up (Figure 6). Select the desired last
and the last is opened and positioned similarly to the
original I3st. Last positioning is the next step and
various tranglations and rotations dre required in order
to properly position the toe and the back part.

Compararea si analiza noului calapod obtinut

Aceastd functie ofera posibilitatea analizei prin
comparare a doua calapoade diferite, rezultatul putand
fi masurat sau afisat ca un calapod solid [3, 6-8]. Se
deschide prima data calapodul ce urmeaza a fi
comparat; este posibila deschiderea unui numar mare
de calapoade si niciunul dintre ele nu sa nu fie util in
comparare. Acestea pot fi usor verificate daca se
selecteaza vederea cascada utilizand functia Window >
Cascade.

Din meniul principal se selecteaza Verify >
Compare > Alignment si lista tuturor fisierelor deschise
va fi adusd in prim-plan (Figura 6). Se va selecta
calapodul dorit si acesta este deschis si orientat in mod
similar calapodului original. Pasul urmator este
reprezentat de pozitionarea calapodului, fiind necesare
translatii si rotatii succesive pentru a fitncadrate in mod
corespunzator varful si partea posterioara.
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Figure 6. The result for comparing two lasts
Figura 6. Rezultatul compararii a doua calapoade

EXPERIMENTAL EVALUATION OF SOFTWARE
PERFORMANCE

To experimentally evdluate the work method, two

different scenarios are taken into dccount:

e Credting 3 new last, similar in shape with the
first [ast - same heel height, sdme shape of the
tip.

e Creating a new last, with heel height different
fromthe original one.

Creating a New Last, Similar with the Original

Let us consider fwo lasts of the same shape, but
with different dimensions - namely Last 1 and Last 2.
The dimensions for the two lasts are presented in
Table 2.

EVALUAREA EXPERIMENTALA A
PERFORMANTELOR SOFTULUI

Pentru a evalua experimental metoda de lucru,

sunt luate in considerare doua scenarii diferite:

« Credrea unui nou calapod, similar ca forma cu
primul: aceeasi inaltime de toc, aceeasi forma
devarf.

e Crearea unui nou calapod cu Tnaltime de toc
diferita de cel original.

Crearea unui nou calapod similar cu cel initial

Sa luam in considerare doud calapoade de aceeasi
forma, dar de dimensiuni diferite, respectiv ,Last 1” si
,Last 2”. Dimensiunile celor doud calapoade sunt
centralizatein Tabelul 2.

Table 2: The results for creating a new last, similar with the original
Tabelul 2: Rezultatele crearii unui nou calapod, similar cu cel original

Last 1

11.20 29.04

271.25 270.25 235.88
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The compardtive results obtained for modifying Rezultdatele comparative obtinute pentru
the first 1ast with the dimensions corresponding to the modificared dimensiunilor primului cadlapod cu
second last are presentedin Figure 7. dimensiunile corespunzatoare celui de-al doilea

caldpod sunt prezentatein Figura 7.

Figure 7. The results for comparing the new last, “Last 1”,
after modifying the parameters of this last with parameters of “Last 2”
Figura 7. Rezultate obtinute pentru compararea formei noului calapod, , Last 1”,
dupa modificarea parametrilor acestui calapod cu dimensiuni ale calapodului , Last 2”

Creating a New Last with Heel Height Different from Crearea unui nou calapod cu indltime de toc diferita
the Original One de cel original

Let us consider two lasts of the sdme shape, but Sa ludm in considerare doua calapoade de aceeasi
with different dimensions - namely “Last 3” and forma, dar cu inaltimi de toc diferite, respectiv , Last 3”
“Last 4”. si,Last4”.

Table 3: The results for creating a new last with different heel height from the original
Tabelul 3: Rezultatele crearii unui nou calapod cu inaltimea tocului diferita de cel original

0.14 29 281 281.56 225
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The compadrative results after modifying the
dimension of one ldst for obtaining Last 3 with
dimensions of Last 4 dre presented in Figure 8.

Rezultatele comparative obtinute dupa modificarea
dimensiunilor caldpodului Last 3 cu dimensiunile
calapoduluiLast 4 sunt prezentatein Figura 8.

Figure 8. Comparative results after modifying the dimension of one last
to obtadin Last 3 with dimensions of Last 4
Figurd 8. Rezultatele comparative obtinute dupa modificarea dimensiunilor calapodului Last 3
cu dimensiunile calapodului Last 4

CONCLUSIONS

In the past years software solutions hdve been
developed in order to fit the shape of the last to the
shape of the foot. Some of these software solutions
search in a database for a last whose dimensions are as
close as possible to the dimensions of the foot. There
are also software solutions which allow modifying the
shape of an existing last, in order to fit the shape of the
foot.

The last's significdnce in the footwear design,
modeling, and manufacturing processes is given by the
fact that its shdape determines the footwear shape,
matching the foot and the comfort characteristics. Due
to computers and computer science development in
the recent years, new technologies and software
dpplications hdave been developed for shoe last design,
modelling and madnufacture.

Using the specific tools of CRISPIN Dynamics CAD
Suite software, ModelTracer and Last Maker modules,
a method for credting new shoe lasts has been
developed in this paper. The method can be useful for
creating lasts for a variety of footwear.

The method for creating new lasts is useful for
footwear manufacturers who can always find the shoe
last accordingto their product concept.

Revista de Pielarie Incaltaminte 14 (2014) 3

CONCLUZII

Tn ultimii &ni &u fost dezvoltite diferite programe
softwdre pentru potrivired formei calapoadelor cu
forma piciorului. Aceste programe permit cautarea
intr-o baza de date cu calapoade, a unui calapod ale
carui dimensiuni sunt cat mai apropiate de
dimensiunile piciorului. Sunt de dsemenea programe
care permit modificareda formei unui caldapod
preexistent pentru a coincide cu forma piciorului.

Importanta calapodului in proiectarea,
modelarea si confectionarea incaltamintei este data de
faptul ca forma acestuia determina forma
incaltdmintei, rezultand astfel potrivirea cu piciorul si
asigurand confortul dimensional al acestuia. Datorita
dezvoltarii din ultimii ani a posibilitatilor din domeniul
calculatoarelor si al informaticii s-au realizat noi
tehnologii si aplicatii software dedicate proiectarii,
modelarii si confectionarii calapoadelor pentru
incaltaminte.

Utilizand instrumente specifice aplicatiei CRIPIN
Dynamics CAD SUITE, modulul Model Tracer si Last
Maker, in aceasta lucrare este prezentatda o metoda
pentru eldborarea de noi calapoade.

Metoda pentru credrea de noi calapodde poate fi
utilda producatorilor de fincaltdminte care pot gasi
oricand un calapod potrivit conceptului de produs.
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SPATIUL EUROPEAN AL CERCETARII

CONCURSUL INTERNATIONAL BRUXELLES — EUREKA
13-15 NOIEMBRIE 2014, BRUXELLES, BELGIA

<]
THE WORLD EXHIBITION

ON INVENTIONS, RESEARCH TioN
AND NEW TECHNOLOGIES cOMPET!

13 >15 NOV. 2014

L
IBRUSSELS

purekal

Sub egida MINISTERULUI EDUCATIEI NATIONALE se organizeaza participarea Romaniei la cea de-a 63-a editie a
Concursuluiinternational Bruxelles—EUREKA dedicat inventicii, organizat in cadrul Salonului INNOVA, care va avea locin
periodda 13-15 Noiembrie 2014 la Bruxelles, BELGIA.

Propunerile de participare, care nu vor avea o vechime mai mare de trei ani, vor fi prezentate si fransmise in
format electronic si pe suport hartie panala data de luni, 03 noiembrie 2014, orele 13.00, cu respectarea prevederilor
,GHID(ULUI) PRIVIND SELECTIA INVEN]'IILORTN VEDEREA PARTICIPARII LA MANIFESTARI EXPOZITIONALE”, publicat pe
site-ul MEN-Cercetare (www.research.ro) in sectiunea Instrumente suport/Targuri si Expozitii.

Propunerile pe suport hértie vor fi depuse/transmise prin posta |3 secretaridtul Directiei Dezvoltare si
Performanta Institutionala din MEN-Activitatea pentru Cercetare: Et.V, cam. 504, Str. Mendeleev nr. 21-25, sect.1, cod
010362, Bucuresti(tel.:0213162977,0213162977, fax:0213183071).

Propunerile Tn format electronic vor fi transmise |3 ddresele de e-mail: camelida.marinescu@ancs.ro,
secretariat.ddpi@ancs.ro siadeld.bara@icpe-ca.ro.

Mdimulte informatii: http://www.brussels-innovd.com

CADRU DE COLABORARE IN CERCETARE STIINTIFICA ROMANIA-FRANTA - CALL 5

in b&za dcordului ncheidt intre Ministerul Educatiei Nationdle — MEN (Romanid) si Agence Nationile de 13
Recherche - ANR (Frdnta), Unitdted Executivd pentru Finantarea invatdmantului Superior, Cercetarii, Dezvoltarii si
Inovarii (UEFISCDI) impreuna cu ANR, lanseaza ced de-a cincea competitie dedicata proiectelor comune de cercetare.

Competitid este deschisa ariilor tematice:

e ELI-Extreme Light Infrastructure

e DANUBIUS Research Infrastructure

Competitid prezentd se desfasoara astfel:

Etapa I: Coordonatorul echipei de cercetdre din Franta trebuie sa inregistreze, pe site-ul ANR, intentia de a
depune un proiect comun de cercetare cu un partener din Romania, pana la data de 18 noiembrie 2014. Doar aplicantii
care si-au exprimat dcedsta intentie sunt invitati sa transmita propunerile de proiecte in detaliu (de tip Joint Resedrch
Projects - JRPs).

Etapaall-a: Propunerile de proiecte in detdliu (JRPs) se transmit atat Ia ANR cat si |la UEFISCDI. Depunerea de face
simultan, 13 ANR de catre Pl din Franta si Ia UEFISCDI de catre Pl din Romania. Ambii coordonatori ai celor doua echipe
de cercetare au responsabilitatea derularii proiectului acceptat Ia finantare, conducerea activitatii de cercetare si
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raportarea catre agentiile finantatoare. Partenerii din cele doua tari {rebuie sa demonstreze echilibru intre contributia
si aportul lor stiintific in proiect. Propunerile vor fi redactate obligatoriu in limba engleza. Nedepunerea propunerii de
proiect 1a ambele dgentii finantatoare, panala termenul limita, atrage dupa sine neeligibilitatea propunerii depuse.

Propunerile de proiecte in detaliu vor fi evaluate atat |a nivel ANR cat si la nivel UEFISCDI, urmand a fi finantate
daca primesc acceptul ambelor agentii de finantare.

Nota

Durata proiectelor trebuie sa fie aceeasi pentru ambii parteneri si nu va depdsi 36 de luni.

Propunerile de proiecte dcceptate la finantare (parted romana) vor fi contractate cu respectarea regulilor PN IlI
(Planul National de Cercetare, Dezvoltare silnovare 2014-2020).

Bugetul estimativ al partenerului din Romaniad nu poate depdsi 250.000 euro pe toata perioada de implementare
a proiectului.

Calendar

Data limita pentru depunerea intentiilor de proiecte |3 ANR: 18 noiembrie 2014

Data estimata pentru deschiderea periodadei de depunere a aplicatiilor 13 UEFISCDI (propuneri de proiecte in
detaliu) —februarie 2015

Data estimata pentru depunerea aplicatiilor 1a UEFISCDI (propuneri de proiecte in detaliu) —martie 2015

Publicarea rezultatelor (estimativ): iulie 2015

Mdi multe informatii: http://uefiscdi.gov.ro

APEL SIINN ERA NET - 2014

S-313nsat al treiled dpel transnationdl, in cddrul proiectului SIINN ERA NET, pentru cercetired europednd comuna
privind dspectele legate de riscurile potentidle dle nanomaterialelor fabricate pentru mediu, sanatatea umana si
siguranta.

Termenul limita pentru depunerea proiectelor este 16 ianuarie 2015, ora 12.00 am CET (07.00, ora Washington
DC).

Al treiled apel SIINN ERA NET are un buget de 4.60 M£ si este finantat de catre agentii de finantare din 8 tari
inclusiv Statele Unite ale Americii.

Apelul este deschis pentru propuneri inovatodre de cercetare transnationale axate pe ndanomateridle fabricate,
descrise maijosincele 4 teme:

e Evdludrea expunerii;

¢ Mecanismele de toxicitate;

e Impactul Nano-Materialelor fabricate asupra mediului;
e Efectele Nano-Materialelor asupra sanatatiiumane.

Apelul este finantat din fondurile nationale dle tarilor participante care sprijina participarea in proiecte comune
de cercetare. Institutiile care aplica pentru finantare trebuie sa fie eligibile conform regulilor nationale de finantare ale
tarilor din care fac parte. Pot participa parteneri de tipul: companii (IMM-uri, intreprinderi mari), organizatii de
cercetare (institute de cercetare, universitati etc.).

Mdi multe informdtii: http://www.siinn.eu/en/joint-cdlls/2014-third-siinn-cdll/,161; http://uefiscdi.gov.ro
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APEL CHIST-ERA 2014

Afost deschis cel de-al 5-led dpel in cadrul proiectului CHIST-ERA (European Coordinated Research on Long-term
Challenges in Information and Communication Sciences and Technologies ERANET) pentru propuneri de proiecte in
urmatoarele doua domenii:

* Resilient Trustworthy Cyber-Physical Systems (RTCPS)
e Human Language Understanding: Grounding Language Learning (HDC)

Romania va sustine participarea cercetdtorilor in ambele tematici de cercetare, prin Unitatea Executiva pentru
Finantarea Invitamantului Superior, & Cercetérii, Dezvoltarii si Inovarii (UEFISCDI).

Apelul este dedicat proiectelor colaborative multidisciplinare cu uninalt grad inovativ, ideilor si solutiilor originale
care implicd competente interdisciplinare, iar instrumentul comun de finantare creat in acest scop va sustine grupuri
internationale de cercetatori capabili sa abordeze cele mai noi siincitante topici.

Institutiile care aplica pentru findantare trebuie sa fie eligibile conform regulilor nationale de finantare ale tarilor
din care fac parte. Grupurile multidisciplindre de cercetare, ce alcatuiesc consortiul proiectului, pot cuprinde minim 3
parteneri din cel putin 3 tari distincte participante la apel. De asemenead, se va urmari ca partenerii dintr-o singura
tara participanta la consortiu sa nu depaseasca 60% din finantarea pe proiectul respectiv.

Modalitate de aplicare

Propunerile se depun doar in format electronic de catre coordonatorul de consortiu, prin sistemul ESS—Electronic
Submission System gazduit de site-ul proiectului: http://www.chistera.eu/call-2014-announcement.

Propunerile se pot depune pana cel tarziu 13 ianuarie 2015 (17:00 CET). Informatii complete despre acest apel
(tari partenere, beneficiari eligibili, cerinte pentru aplicanti, procedura de evaluare, raportare, reguli de eligibilitate ale
tarilor participante 1a call) sunt disponibile 13 adresa de web: http://www.chistera.eu/call-2014-dnnouncement.

Bugetul Romaniei in dcest cdll este de max. 750.000 euro pentru ambele tematici (bugetul estimativ al
partenerului din Romania, pentru un proiect, nu poate depasi 250.000 euro pe toata perioada de implementare a
proiectului). Propunerile de proiecte dcceptate |3 finantare (echipa din Romania) vor fi contractate cu respectarea
regulilor PN lll (PIanul National de Cercetdre, Dezvoltadre silnovare 2014-2020).

Pentru aplicantii din Romania: proiectul se desfasoara intr-o institutie sau unitate de cercetare-dezvoltare din
Romania, inclusiv intr-o institutie de invatamant superior (institutie gdzda). Institutia gdzda nu poate fi o intreprindere,
insensul legislatiei privind djutorul de stat.

Cautare parteneri: http://www.chistera.eu/node/add/call-2014-eoi

Mdi multe informatii: http://uefiscdi.gov.ro

MARINE BIOTECHNOLOGY ERA-NET

Tn c&drul proiectului Marine Biotech Marine biotechnology ERA-NET & fost ldnsat primul dpel transnational
pentru propuneri de proiecte in domeniul biotehnologiei marine “The development of biorefinery processes for
marine bioresources”.

Scopul principal al apelului este de a stimula activitati europene comune de cercetare si dezvoltare in domeniul
biotehnologiei marine.

Echipele de cercetare care aplica pentru finantare se supun criteriilor de eligibilitate nationale, specifice tarilor
din care fac parte. Finantarea va fi acordata pentru o perioada maxima de trei ani, in conformitate cu reglementarile
nationale.

Pot participa echipe de cercetare din organizatii de cercetare (universitati, institute de cercetdre etc.) si

Revista de Pielarie Incaltaminte 14 (2014) 3




intreprinderi. Vor fi finantate doar proiecte transnationale. Fiecare consortiu trebuie sa cuprinda cel putin 3, dar nu mai
mult de 8 grupuri de cercetare eligibile din minim 3 tari participante 13 apel. Echipele de cercetare din tari care nu
finantarea din venituri proprii.

Depunerea propunerilor de proiecte se va face in doua etape. Termenul limita pentru depunerea pre-
propunerilor de proiecte este 10 decembrie 2014, iar termenul limita pentru depunerea propunerilor de proiecte este
30aprilie 2015.

Mdi multe informatii: http://www.mdrinebiotech.eu/first-trdnsndtiondl-cdll; http://uefiscdi.gov.ro

Leather and Footwear Journal 14 (2014) 3




EVENIMENTE INTERNE Sl INTERNATIONALE

POLLUTEC LYON, INTERNATIONAL EXHIBITION OF ENVIRONMENTAL EQUIPMENT,
TECHNOLOGIES AND SERVICES
02-05 DECEMBER 2014, LYON, FRANCE

POLLUTEC LYON, EXPOZITIE INTERNATIONALA DE ECHIPAMENTE,

TEHNOLOGII SI SERVICII PENTRU PROTECTIA MEDIULUI
02-05 DECEMBRIE 2014, LYON, FRANTA

- »

The 26th international exhibition of environmental
equipment, technologies and services, Pollutec 2014,
will be heldin Lyon, France on 2-5 December 2014.

Pollutec brings together professionals from
around the world to discuss innovative solutions that
reduce the impact of human activities on the
environment, whether it be in industry, local
duthorities orinthe service sector.

As part of its global approach, Pollutec is
highlighting solutions to three major cross-sector
challenges:

e Sustaindble urban development

e Highperformance and responsible production

e Hospitals and sustainable development

The international exhibition will include 2,300
exhibitors covering all sectors of the environment, who
will present the latest equipment, technologies and
services for waste and exploitation of materials, water
and wastewater, energy, air, risks, sites and soils,
products and sustdinable development, and 400 talks
organized by the expert partners of the show covering
the latest developments in the environment sector:
post-disaster wdste mandgement, the circular
economy, energy efficiency, air quality, ecological
engineering, mobility, smart water efc.

For more informdtion: www.pollutec.com
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in perioddd 2-5 decembrie 2014 vi 3ved loc I3
Lyon, Franta, cea de-a 26-a expozitie internationala de
echipamente sitehnologii de mediu, Pollutec 2014.

Pollutec reuneste profesionisti din intreaga lume
pentru d discutd despre solutii inovatoare care sa
reduca impactul activitatilor umane asupra mediului,
fie ca este vorba de industrie, autoritati locale sau
sectorul serviciilor.

Ca parte a abordarii sale globale, Pollutec
evidentiaza solutii pentru trei provocari majore trans-
sectoriale:

e Dezvoltareaurbanadurabila

e Performantainalta si productiaresponsabila

e Spitalele sidezvoltarea durabila

Expozitia internationala va cuprinde 2.300 de
expozanti din toate sectodrele de mediu, care isi vor
prezenta cele mai recente echipamente, tehnologii si
servicii pentru deseuri si exploatarea materialelor, apa
si apa uzata, energie, aer, riscuri, terenuri si soluri,
produse si dezvoltare durabild, precum si 400 discutii
orgdnizate de catre partenerii experti di expozitiei care
acopera cele mai recente evolutii Tn sectorul de mediu:
gestiondrea post-dezastru a deseurilor, economia
circulara, eficienta energeticd, calitatea aerului,
inginerie ecologica, mobilitate, apa inteligenta etc.

Mai multe informatii: www.pollutec.com




THE FOOTWEAR HEALTH TECH CONFERENCE
10 DECEMBER 2014, HIGH TECH CAMPUS EINDHOVEN, THE NETHERLANDS

CONFERINTA "FOOTWEAR HEALTH TECH"
10 DECEMBRIE 2014, HIGH TECH CAMPUS EINDHOVEN, OLANDA

The Footwear Headlth Tech Conference is
organised by SLEM in a partnership with Jakajima.
SLEM is @ Dutch innovation and education institute for
the footwear industry located in Waalwijk with offices
in Italy and China. With its Master Course in Footwear
Innovation, SLEM educates students to become
footwear professionals that are driving meaningful
innovation.

At SLEM's Footwear Health Tech Conference,
renowned scientists and engineers will {alk dbout and
demonstrate state of the art technologies in footwear
that will profoundly improve fit and performance.
New biomechanical and medical findings, footwear
sensors and bespoke 3D-printed insoles—to name but
a few — will provide an inspiring day of innovation for
footwear professionals, orthopedic shoemakers,
podologists, hedlth insurance companies and
investors.

For more informdtion: http.//www.footwedrhedlthtech.com

footwear health tech

Conferinta Footwear Health Tech este organizata
de SLEM intr-un parteneriat cu Jakajima. SLEM este un
institut olandez de inovatie si educatie pentru industria
de ncaltaminte situat in Waalwijk, cu birouri in Italia si
China. Prin intermediul cursului de Masterat in Inovare
in domeniul fincadltamintei, SLEM educd studentii
pentru a deveni profesionisti in domeniul incaltamintei
caresd aducainovari semnificative.

La Conferinta Footwear Health Tech organizata de
SLEM, oameni de stiintd de renume siingineri vor discuta
si demonstra tehnologii de ultima ora din domeniul
incaltamintei care vor imbunatati profund potrivirea si
performanta. Noile descoperiri biomecanice si medicale,
senzorii pentru incaltaminte si branturile imprimate 3D
personalizate - pentru a numi doar cateva - vor oferi o zi
plind de inspiratie si inovare pentru profesionisti din
domeniul incaltamintei, cizmari ortopedici, podologi,
companii de asigurari de sanatate si investitori.

Mai multe informatii: hitp://www.footwedrhedlthtech.com

LEATHERWORLD MIDDLE EAST EXHIBITION
4-6 MAY, 2015, DUBAI, UNITED ARAB EMIRATES

EXPOZITIA "LEATHERWORLD MIDDLE EAST"
4-6 MAI, 2015, DUBAI, EMIRATELE ARABE UNITE

The Middle East's premier trade show

dedicated to the leather industry

4 - 6 May, 2015

Dubai, United Arab Emirates

Luxury goods have dlways been in demand in the
Gulf region with its thriving ledther trade valued at USS

Bunurile de lux du fost intotdeauna 1a cerere in
regiunea Golfului, comertul infloritor cu piele djungand
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3.9 billion in 2013. The launch of Leatherworld Middle
Edst in Dubai will give rise to new opportunities for
manufacturers, suppliers and buyers in the global
ledtherindustry.

The exhibition will {ake place from 4—-6 May, 2015
and is expected to attract wide participation from
tanneries from the Middle East, Asia and Africa as well
as finished leather goods manufacturers from Europe
and Asia.

Leatherworld Middle East hds gathered wide
support from leading international ledather {rade and
tannery associations, including the French Hides
Association (Syndicat General des Cuirs et Pedux) and
the French Federation of Tanners (Federation Francaise
de 1a Tannerie Mégisserie) and is the Middle East's first
and only dedicated trade event covering the entire
value chain of the global leather industry.

For more informdtion:
http://www.ledtherworldme.com

I3 vdloarea de 3.9 miliarde dolari in 2013. Lansarea
expozitiei Ledatherworld Middle Edst in Dubai va da nastere
unor noi oportunitati pentru producatori, furnizori si
cumparatoridinindustria de pielarie la nivel mondial.
Expozitia va avea locintre 4 si 6 mai 2015 si este de
dsteptat sa atraga o participare larga a tabacariilor din
Orientul Mijlociu, Asia si Africa, precum si a
producatorilor de bunuridin piele din Europa si Asia.
Leatherworld Middle Edst a obtinut sprijin larg din
parted asociatiilor internationale de top ale tabacariilor
si companiilor din domeniul pielariei, inclusiv Asociatia
Franceza a Pieldrilor (Syndicdt Général des Cuirs et
Pedux) si Federatia Franceza a Pielarilor (Federation
Francdise de 13 Tannerie Mégisserie), fiind primul si
unicul eveniment comercial din Orientul Mijlociu
dedicat acestui domeniu care acopera intregul lant
valoricdinindustria de pielarie 1a nivel mondial.

Mai multe informatii:
http://www.ledtherworldme.com

BALKAN VENTURE FORUM

UEFISCDI, as a partner of Venture Initiative in
Balkan Europe-VIBE project, funded through
Transndtiondl Cooperation Programme South Edst
Europe (SEE), invites all innovative companies to the
Balkan Venture Forum - BKVF.

The 6th Forum will take place on 12-13 November
2014, Nova Gorica, Slovenia. Entrepreneurs in areds
such 3s life sciences, information technology have the
opportunity to present their work, to meet with
beneficiaries, strategic partners, investors and
representatives of venture capital.

For more informdtion: https://www.vibeproject.eu/mdin
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UEFISCDI, in calitate de partener al proiectului
Venture Initiative in Balkan Europe-VIBE, finantat prin
Programul de Cooperare Transnationald Sud-Estul
Europei (SEE), invita toate firmele inovative |1a Forumul
Balkan Venture Forum - BKVF.

A-6-3 editie a forumului va davea loc in perioada 12-
13 noiembrie 2014, Nova Gorica, Slovenia.
Antreprenorii din zone precum stiintele vietii, tehnologia
informatiei au posibilitated de a-si prezenta activitates,
de a se intalni cu beneficidrii, partenerii strategici,
investitorii si reprezentanti ai capitalului de risc.

Mai multe informatii: https.//www.vibeproject.eu/mdin
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INFORMATII UTILE

PHYSICAL-MECHANICAL TESTS AND CHEMICAL ANALYSES LABORATORY
LABORATORUL DE INCERCARI FIZICO-MECANICE SI ANALIZE CHIMICE

within INCDTP — Division Leather and Footwear Research Institute carries out the following
types of physical-mechanical tests and chemical analyses accredited by RENAR:
din cadrul INCDTP — Sucursala Institutul de Cercetdri Pieldrie — Incdltdminte realizeazd urmdtoarele
tipuri de Incercdri fizico-mecanice si analize chimice acreditate RENAR:

GRAVIMETRIC METHODS — PHYSICAL-MECHANICAL TESTS LABORATORY
METODE GRAVIMETRICE — LABORATOR INCERCARI FIZICO-MECANICE

Determining water permeability — finished ledthers

Determinarea permeabilitdtii la apd — piei finite

Determining permeadbility, absorption and desorption of water vapors — finished leathers
Determinarea permeabilitdtii, absorbtiei si desorbtiei vaporilor de apd — piei finite
Determining density — rubber soles and footwear; rubber ingredients

Determinarea densitdtii — tdlpi si incdltdminte de cauciuc; ingrediente de cauciuc

incdltdminte
PVC

cauciuc, TR, PVC

Determining shoe upper behavior in water under dynamic conditions — ledthers for shoe uppers
Determinarea comportdrii la apd in conditii dinamice a fetelor de incaltdminte — piei pentru fete de

Determining protection footwear soles behavior upon immersion in liquid environments—rubber soles, TR,

Determinarea comportdrii la imersie in medii lichide a tdlpilor pentru incdltdmintea de protectie — tdlpi

METHODS FOR SPECIFIC DEFORMATIONS
METODE PENTRU DEFORMATII SPECIFICE

Determining tensile strength and elongation — finished leathers

Determindred rezistentei Id trdctiune si & dlungirii — piei finite

Determining tear strength — finished leathers

Determindred rezistentei Id sfdsiere — piei finite

Determining tensile strength and elongation — rubber

Determindred rezistentei Id tractiune si @ dlungirii — cGuciuc

Determining dye resistance to friction —finished leathers

Determindred rezistentei vopsirii Id frecdre — piei finite

Determining resistance to repeated bending — finished leathers

Determindred rezistentei Id flexiuni repetdte — piei finite

Determining resistance to repeated bending — rubber soles and shoe uppers
Determinarea rezistentei la flexiuni repetate — tdlpi si fete de incdltdminte din cauciuc
Determining resistance to repedted bending — entire sole

Determindred rezistentei Id flexiuni repetdte — tdlpd intredgd

Determining ShoreA hardness — rubber soles and footwear

Determinarea duritdtii ShoreA — tdlpi si incdltdminte din cauciuc

Determining abrdsion resistance — materials for shoe uppers, insertions and insoles
Determinarea rezistentei la abraziune — materiale pentru fete incdltdminte, captuseli si branturi

:
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METHODS FOR RHEOLOGIC
CHARACTERISTICS (VISCOSITY)
METODE PENTRU CARACTERISTICI

:
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REOLOGICE (VISCOZITATE) METHODS FOR DETERMINING CONSTRUCTIVE CHARACTERISTICS OF
FOOTWEAR

Ingredients for rubber METODE PENTRU DETERMINAREA CARACTERISTICILOR

Ingrediente pentru cauciuc CONSTRUCTIVE ALE INCALTAMINTEI

Adhesives for footwear

Adezivi pentru incdltGminte Determining ddhesion capacity — adhesives for footwear

Determinarea capacitdtii de lipire — adezivi pentru incdltdminte

Determining sole attachment resistance — on whole shoes; on samples
Determinarea rezistentei fixdrii tdlpii — pe incdlt@minte intreagd; pe

epruvete

Determining pH value and difference number of aqueous
extract — finished leathers; duxiliary materials for the
leather industry; rubber ingredients

Determindred vdlorii pH si G cifrei de diferentd d
extrdctului dpos — piei finite; mdteridle duxilidre pentru
industrid de pieldrie; ingrediente cduciuc

Determining uppers seams resistance — footwear

ELECTROCHEMICAL METHODS Determinarea rezistentei cusdturilor fetelor — incdltdminte
METODE ELECTROCHIMICE

GRAVIMETRIC METHODS — CHEMICAL ANALYSES LABORATORY
METODE GRAVIMETRICE — LABORATOR ANALIZE CHIMICE

Determining solvent extractable substances — Finished leathers and collagen-based products; Hard rubber
Determindred substdntelor extrdctibile cu solventi — piei finite si produse coldgenice; cduciuc vulcdnizdt
Determining water solluble substances — Finished leathers

Determindred substdntelor solubile in dpd — Piei finite

Determining tanning substances — Synthetic and vegetable tans

Determindred substdntelor tdndnte — Tandnti sintetici si vegetdli

Determining fat substances content — Sulphated oils

Determindred continutului in substdnte grdse — Uleiuri sulfatdte

Determining dsh — Finished ledthers and collagen-based products; Rubber soles and footwedr; Rubber
ingredients; Auxiliary materialsin the leatherindustry

Determindred cenusii — Piei finite si produse coldgenice; Talpi si incdltdminte de cduciuc; Ingrediente de cduciuc;
Materidle duxilidre din industrid de pieldrie

Determining humidity and voldtile matter content — Finished leathers and collagen-bdsed products; Rubber
soles and footwear; Rubberingredients; Auxilidry materidlsin the ledatherindustry

Determindred umiditdatii si d continutului de mdterii voldtile — Piei finite si produse coldgenice; Talpi si
incdltdminte de cduciuc; Ingrediente de cauciuc; Mdteridle Guxilidre din industrid de pieldrie

Determining dry substance content—Auxilidry materidls for the ledther industry; Rubber ingredients; Adhesives
for footwedr

Determindred continutului de substdntd uscdtd — Mdteridle Guxilidre pentru industrid de pieldrie; Ingrediente
cauciuc; Adezivi pentru incdltdminte

Determining sulphur — Hard rubber; Determining silicic-acid anhydride; Rubber blends, rubber soles, rubber
shoe uppers

Determindred sulfului — Cauciuc vulcdnizdt; Determindred bioxidului de siliciu; Amestecuri de cduciuc, tdlpi de
cauciuc, fete de incdltdminte de cduciuc

Determining outstanding total matter content—Used watersin the leather industry

Determindred continutului de mdterii totdle in suspensie —Ape uzdte din industrid de pieldrie
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INCDTP — SUCURSALA INSTITUTUL DE CERCETARI PIELARIE-INCALTAMINTE

VOLUMETRIC METHODS
METODE VOLUMETRICE

Determining chromic oxide and trivalent chrome — Finished leathers; Auxiliary materials for the leather industry
Determinarea oxidului de crom si a cromului trivalent — Piei finite; Materiale auxiliare pentru industria de pieldrie
Determining total nitrogen content and dermal substance — Finished ledthers and collagen-based products
Determinarea continutului de azot total si a substantei dermice — Piei finite si produse colagenice

Determining chemical oxygen demand COD —Used waters in the leatherindustry

Determinarea consumului chimic de oxigen CCO—Ape uzate din industria de pieldrie

Determining mineral ether extractable substances content - Used waters in the leather industry

Determinarea continutului de substante extractibile cu eter de petrol — Ape uzate din industria de pieldrie

GAS-LIQUID CHROMATOGRAPHY
CROMATOGRAFIE IN FAZA LICHIDA S| GAZOASA

Determining certdin dzo dyes by high performance chromdtography — Finished ledthers
Determindred dnumitor colordnti dzoici prin cromdtogrdfie de indltd performdntd — Piei finite

:
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Determining pentdchlorophenol content — Finished leathers

Determindred continutului de pentdclorfenol — Piei finite
Determining formaldehyde content — Finished ledthers SPECTROMETRIC (INFRARED) METHODS
Determindred continutului de formdldehidd — Piei finite METODE $PECTROMETRICE (INFRAROSU)

Footweadr soles

infrarosu—Talpiincdltaminte

Identifying PVC by infrared spectrometry —

Identificarea PVC prin spectrometrie in

Physical-mechanical tests and chemical analyses not accredited by RENAR:
Incercdri fizico-mecanice si analize chimice neacreditate RENAR:

SPECTROMETRIC (UV-VIS) METHODS
METODE SPECTROMETRICE (UV-VIS)

Determining acid ions and organic substances in water: determining nitrites, azotates, total cyanides, acid ion
surface dgents, non-ionic surfiace agents, phenylindex, fluorine, phosphates, sulphates, sulphides

Determindred ionilor dcizi si G substdntelor orgdnice din dpd: determindred nitritilor, dzotdtilor, cidnurile totdle,
dgentide suprdfdtd ioni dcizi, dgenti de suprdfdtd neionici, indicele de fenil, fluor, fosfati, sulféati; sulfuri
Determining basic ions and organic substances in water: arsenic, aluminum, chrome VI, mercury, ammonium
Determindred ionilor bazici si d substantelor orgdnice din dpd: drsenic, Gluminiu, crom VI, mercur, dmoniu

VOLUMETRIC METHODS
METODE VOLUMETRICE

Determining calcium oxide; Determining magnesium oxide; Determining iron trioxide; Determining aluminum
trioxide —Rubber blends, rubber soles, rubber shoe uppers

Determinarea oxidului de calciu; Determinarea oxidului de magneziu; Determinarea trioxidului de fier;
Determinarea trioxidului de aluminiu—Amestecuri de cauciuc, tdlpi de cauciuc, fete de incdltdminte de cauciuc
Identifying elastomers in rubber blends — Vulcanized and unvulcanized rubber blends, Rubber soles and shoe
uppers

Identificarea elastomerilor din amestecurile de cauciuc — Amestecuri de cauciuc vulcanizate si nevulcanizate, tdlpi si
fete de incdltdminte din cauciuc
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LEATHER TESTS
INCERCARI PENTRU PIELE

Determining water absorption under static conditions — Finished ledthers
Determinarea absorbtiei de apd in conditii statice — Piei finite

Determining dpparent density — Finished ledthers

Determinarea densitdtii aparente — Piei finite

Determining bend resistance of upper and cracking index — Finished ledthers
Determinarea rezistentei la indoire a fetei si a indicelui de crapare — Piei finite
Bend test — Finished leathers

Tncercarea la indoire — Piei finite

Contraction index — Ledthers and furs to be processed and finished leathers and furs
Indice de contractie — Piei si blanuri in curs de prelucrare si piei si blanuri finite
Dye resistance to sweadt — Finished leathers

Rezistenta vopsirii la transpiratie — Piei finite

Determining softness — Finished leathers

Determinarea moliciunii — Piei finite

Water dbsorption and desorption - Footwear. Insoles, ingole covers
Absorbtia si desorbtia apei — Incdltdminte, branturi, acoperisuri de brant
Tensile strength — Synthetic leathers

Rezistenta la tractiune — Piei sintetice

Tear resistance — Finished leathers

Rezistenta la sfdsiere — Piei finite

Wool pulling resistance — Finished leathers with fur

Rezistenta la smulgere a lGnii — Piei finite cu bland

:
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RUBBER TESTS
INCERCARI PENTRU CAUCIUC

Determining elasticity — hard rubber

Determindred eldsticitdtii — cduciuc vulcdnizat

Determining tear resistance — hdard rubber

Determindred rezistentei Id sfdsiere — cauciuc vulcanizat

Residual deformation from compression — hard or thermoplastic rubber; cellular polymeric materials
Deformarea remanentd la compresie — cauciuc vulcanizat sau termoplastic; materiale polimerice
celulare

Compression resistance — Flexible cellular materials

Rezistenta la compresie — materiale celulare flexibile

Linear contraction - Flexible cellular materials

Contractia liniard — materiale celulare flexibile

Determining adherence to textiles — Hard rubber

Determinarea aderentei la textile — cauciuc vulcanizat

Determining repedted bending resistance (De Mattia) — hard or thermoplastic rubber
Determinarea rezistentei la flexiuni repetate (De Mattia) — cauciuc vulcanizat sau termoplastic
Determining dccelerated ageing resistance — hard or thermoplastic rubber

Determinarea rezistentei la imbdtrdnire acceleratd — cauciuc vulcanizat sau termoplastic

Low temperature bend testing — hard or thermoplastic rubber

Incercarea la indoire la temperaturd scdzutd — cauciuc vulcanizat sau termoplastic

Low temperature bend testing — plastic materials

Incercarea la indoire la temperaturd scdzutd — materiale plastice

Determining mass — covered textile bases

Determinarea masei — suporturi textile acoperite

Determining adherence of covering layer — covered textile bases

Determinarea aderentei stratului de acoperire — suporturi textile acoperite

Determining repedted bending resistance — covered textile bases

Determinarea rezistentei la flexiuni repetate — suporturi textile acoperite
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INSTRUCTIONS TO AUTHORS

Presentation of papers

The scientific papers should be presented for publishing in Romanian and English by the
Romanian authors, and in English by the foreign authors.

The text of the article should be clear and precise, as short as possible to make it
understandable. As a rule, the paper should not contain more than fifteen pages,
including figures, drawings and tables. The paper should be divided into heads and
chapters in a logical sequence. Decimal classification is recommended. Manuscripts
must meet high scientific and technical standards. All manuscripts must be typewritten
using MS Office facilities, single spaced on white A4 standard paper (210 x 297 mm) in
11-point Times New Roman (TNR) font. Please note that the content of the articles is
the sole responsibility of the authors.

Format. Title. Title (Centered, 12 pt.TNR font) should be short and informative. It
should describe the contents fully but concisely without the use of abbreviations.

Authors. The complete, unabbreviated names should be given (Centered, font TNR
10), along with the affiliation (institution), city, country and email address (Centered, 9
pt.TNR font). The author to whom the correspondence should be addressed should be
indicated, as well as email and full postal address.

Abstract: A brief abstract of no more than 200-250 words must accompany each
manuscript (8 pt. TNR font). The abstract should describe the content and results of the
paper.

Keywords. Authors should give 3-5 keywords.

Text. Introduction. Should include the aims of the study and results from previous
notable studies.

Materials and Methods. Experimental methods should be described clearly and
briefly.

Results and Discussions. This section may be separated into two parts. Unnecessary
repetition should be avoided.

Conclusions. The general results of the research are discussed in this section.
Acknowledgements. Should be as short as possible.

References. Must be numbered in the paper, and listed in the order in which they
appear.

Diagrams, Figures and Photographs should be constructed so as to be easy to
understand and should be named “Figures”; their titles should be given below the
Figure itself. The figures should be placed immediately near (after or before) the
reference that is being made to them in the text. Figures should be referred to by
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