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Dro dzy Czy tel ni cy!

przed pań stwem dru gie wy da nie kwar tal ni ka na uko we go „pac ka ging re view”, pre zen tu ją ce go dzia ła nia ba daw czo -roz wo jo we oraz
po stęp tech no lo gicz ny w bran ży opa ko wa nio wej. 
rów no le gle wy daw nic two Al fa -print pu bli ku je w po sta ci elek tro nicz nej po zy cję „Opa ko wa nia – lek sy kon ter mi nów”, któ ra obej mu je
upo rząd ko wa ny al fa be tycz nie zbiór ter mi nów i pod sta wo wych po jęć z za kre su opa ko wań w ję zy kach pol skim i an giel skim wraz
z de fi ni cja mi lub opi sem, a w nie któ rych przy pad kach ry sun ka mi ilu stru ją cy mi oma wia ne za gad nie nia.
ini cja ty wa przy go to wa nia te go opra co wa nia by ła re zul ta tem licz nych sy gna łów ze stro ny przed się biorstw pro duk cyj nych i do staw ców
ma te ria łów opa ko wa nio wych oraz opa ko wań, a tak że in nych jed no stek or ga ni za cyj nych, za rów no ba daw czych, jak i han dlo wych,
ad mi ni stra cji pań stwo wej oraz sa mo rzą do wej, a tak że z pol skie go ko mi te tu nor ma li za cji. 
W cza sie pra cy nad Lek sy ko nem dys po no wa li śmy – wraz z prof. Boh da nem czer niaw skim oraz dr Jo an ną kar wow ską – opra co wa nym
w niem czech słow ni kiem ter mi no lo gii opa ko wa nio wej, za wie ra ją cym 4580 ter mi nów w sze ściu ję zy kach. Za ku pio ny i prze ka za ny
przez współ pra cu ją cą od wie lu lat z in sty tu tem Ba daw czym Opa ko wań, nie zwy kle życz li wie uspo so bio ną dr mo ni kę kas smann
z uni wer sy te tu w dreź nie, stał się istot nym wspar ciem dla na sze go opra co wa nia. Za ten przy ja zny gest wy ra ża my jej swo ją
wdzięcz ność i za pra sza my do lek tu ry!

Dear Readers!

We have a pleasure to submit you the second, successive number of scientific quarterly
„packaging review”, presenting the research and development achievements and
technological progress in packaging sector.
in parallel, Alfa-print editorial office publishes on-line item “packaging – Lexicon of
terms” which covers the alphabetically arranged collection of terms and basic
conceptions in the field of packaging, in polish and english, together with the definitions
or description and, in certain cases, drawings, illustrating the discussed problems.
the initiative of developing the mentioned elaboration has been a result of many

signals from manufacturing enterprises and suppliers of packaging materials and
packaging, as well as other organizational research and commercial entities, the state
administration and self-governing organs and, also, from the polish committee for
standardization.
during the performance of the present work, the authors – together with prof. Bohdan
czerniawski and dr Joanna karwowska – had the dictionary of packaging terminology
at their disposal. it was developed in germany and contained 4580 terms in six
languages (english, french, spanish, german, russian and italian), translated from
german. it was bought and donated by extremely kind-hearted dr monika kassman
from the dresden university who has cooperated for many years with the research
packaging institute. this fact has become a significant support for our publication.
We wish to express our words of gratitude for this friendly gesture and we invite to
reading!  

Hanna Żakowska, dr hab. nauk ekonomicznych w zakresie towaroznawstwa (Wydział towaroznawstwa uniwersytetu ekonomicznego 
w poznaniu), prof. nadzwyczajny w instytucie Badawczym Opakowań. Autorka licznych prac badawczych i badawczo-rozwojowych oraz
publikacji z następujących dziedzin: opakowania z biotworzyw, gospodarka odpadami opakowaniowymi, systemy recyklingu i odzysku
odpadów opakowaniowych, opakowania ze źródeł odnawianych, ocena cyklu życia opakowań (LcA) oraz badania wskaźników emisji gazów
cieplarnianych (carbon footprint) dla materiałów opakowaniowych i opakowań, ekoprojektowanie opakowań.

Hanna Żakowska, the habilitated doctor of economic sciences in the field of commodity science (faculty of commodity science at the
university of economics in poznań), Associate professor at the packaging research institute. the author of numerous research and research
and development works as well as publications in the following fields: bioplastics packaging, packaging waste management, packaging waste
recycling and recovery systems, packaging from renewable sources, packaging life cycle assessment (LcA) and research on greenhouse gas
emission indicators (carbon footprint ) for packaging materials and packaging, eco-design of packaging.
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potential solutions dedicated 
to the bio-packaging market
development in poland – the simbio
project research findings

ABSTRACT: the paper presents results and conclusions from the qualitative identification and assessment of potential solutions to the main problems,
barriers and causes for hindering the development of the food bio-packaging supply chains. it also provides a spectrum of solutions by presenting selected
social innovations from other countries. in this way, it inspires and expands the interest in transferring innovative solutions to Poland. the paper provides
a well-defined scope for continuing research and development work on the rapid prototyping of potential solutions in the siMbio project. it opens up
opportunities for the development of social innovations of different nature: product, process, technological and organizational. it also proves that an open
approach to innovation development and implementation in bio-packaging supply chains is a key to identifying solutions that meet the market stakeholders’
needs. the concept of research has application values, as it integrates stakeholders from private and public sectors in the pursuit of creating and
implementing innovations. jel: d22, o35, Q01. acknowledgment: this paper is an output of the science project “new Frontiers in social innovation
research: social innovation Management for bioplastics”, no. t-aP si/siMbio/1/2020, financed by the national centre for research and development
(ncbr) in Poland, within the trans-atlantic Platform: social innovation call programme.
key words: bio-packaging, packaging, supply chain, circular economy, social innovation

STRESZCZENIE: w artykule przedstawiono wyniki i wnioski z jakościowej identyfikacji i oceny potencjalnych rozwiązań głównych problemów, barier oraz
przyczyn utrudniających rozwój rynku bioopakowań do żywności w Polsce. wskazano również szereg rozwiązań w formie innowacji społecznych
zidentyfikowanych w innych krajach jako benchmark kierunków rozwoju innowacji na polskim rynku. opracowanie stanowi opis prac badawczo-
rozwojowych poprzedzających prototypowanie potencjalnych rozwiązań w projekcie siMbio. otwiera możliwości rozwoju innowacji społecznych o różnym
charakterze: produktowym, procesowym, technologicznym i organizacyjnym. dowodzi również, że otwarte podejście do opracowywania i wdrażania
innowacji w łańcuchach dostaw bioopakowań jest kluczowe dla identyfikacji rozwiązań odpowiadających potrzebom interesariuszy rynku. wyniki badań
mają wartość aplikacyjną, gdyż integrują one interesariuszy z sektorów prywatnego i publicznego w dążeniu do tworzenia i wdrażania innowacji. 
słowa kluczowe: bioopakowania, opakowania, łańcuch dostaw, goZ, innowacje społeczne

doi: 10.15199/42.2022.2.1
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introduction: THE SCOPE OF THE SIMBIO PROJECT

the project New Frontiers in Social Innovation Research: Social

Innovation Management for BIOPlastics (simBiO) has been

implemented in poland by the consortium of the sgh Warsaw

school of economics and the university of Lodz. the project is

provided under a grant from the national center for research

and development and granted as a result of a competition

procedure in the trans-Atlantic platform: social innovation call.

simBiO is an international project of global nature and scope.

the polish researchers team cooperates closely with scientists

from foreign academic centers such as coventry university

from great Britain, federal university of são carlos from Brazil

and simon fraser university from canada. the project is

scheduled in poland from 01/09/2020 to 31/08/2022. simBiO

is a unique platform for stakeholders cooperation aiming 

at the development of the bio-packaging market and its

applications in the food sector. the project’s main goal is to

develop social innovations to meet environmental and social

challenges in the use of bio-packaging in food supply chains,

taking into account product entire life cycle  and the principles

of the circular economy. 

research methodologY

the scope of the project covers four stages (figure 1).

the first stage of the simBiO project ‘defining challenges’ was

aimed at identifying key activators, drivers and barriers to the

application and co-creation of packaging eco-innovations. it

was also focused on bio-packaging supply chain management

as well as the life cycle management of packaging produced

from bio-based and biodegradable polymers.to meet all these

goals, extensive dialogue with the key stakeholders of food bio-

packaging supply chains in poland was carefully designed and

conducted. 

the second phase of the simBiO project ‘understanding

problems’ was focused on in-depth analysis and understanding

of the main problems and barriers to the development of supply

chains of food bio-packaging (including compostable

packaging) in poland.

the third stage of the project, implemented in the period from

01/07/2021 to  31/03/2022, was aimed at identifying potential

solutions to meet the problems in managing the supply chains

of bio-packaging (including compostable packaging) in

accordance with the principles of circular economy in poland.

the starting point for the implementation of the third stage

was a list of four problems and barriers to the development 

of the bio-packaging market in poland and their causes. 

the list was prepared on the basis of information and data

collected during the second stage of the project. Work 

began with identifying which of them are the most important

from stakeholders perspective. for this purpose, a survey

questionnaire was created and then sent to all participants of

the simBiO project with a request to complete it, in accordance

with the experience, observed challenges and market needs.

Based on the survey results, the most important barriers and

their causes for the development of the bio-packaging market,

which were the main subject of discussion during the second

workshop in the project, were identified. in parallel, other

research tools were developed in the form of research questions

revIeWed artIcle

FIg. 1. Four STAgeS oF The SIMbIo ProjecT.

Source: oWN elaboratIoN.
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and templates for collecting potential solutions, designed during

the laboratory of cooperation on social innovations. in the next

step stakeholders’ representatives of the bio-packaging market

were invited to participate in discussion panels organized during

the 2 Social Innovation Lab workshop. the online panels were

held on 28/01/2022 and 18/02/2022. An extended discussion

was conducted in dialogue with 21 stakeholder representatives

to identify concepts and innovations that are viable solutions

enabling the management of supply chains of compostable

packaging in accordance with the circular economy principles.

thanks to the assessment of new solutions, stakeholders

selected social innovations with the greatest potential for rapid

prototyping in the next stage of the simBiO project. As part of

the third project’s stage, team members conducted analyzes

of the global market in search of innovative solutions used in

the bio-packaging market. the stage ended with the preparation

of the report and dissemination of the research results.

research results: 
SIMBIO PROJECT KEY FINDINGS 

the main problems of the polish bio-packaging market

identified during the study are presented in figure 2.

the key barrier to the first problem i.e., the insignificant share

of bio-packaging, including compostable packaging, in the food

packaging market in poland, is the high price of bio-packaging

in relation to the price of packaging made of plastics (table 1).

the two main reasons for this barrier are (1) high prices of raw

materials (3.5 times higher than the prices of conventional

plastic raw materials), low availability of imported and domestic

raw materials to produce bio-packaging, and high logistics

costs related to the import of raw materials; (2) low demand

for bio-packaging (resulting from low environmental awareness

of consumers and difficulties in identifying such packaging).

during the discussion, a set of solutions aimed at eliminating

the two main causes of this barrier was developed. the most

urgent solution identified during the panel was an increase in

the number of production plants (producing bioplastics) in

poland and an improvement in their cooperation with research

and development organizations. On the supply side, in the 

long run, this could have an impact on reducing the price 

of bioplastics by increasing the availability of domestic

biopolymers for the production of packaging and reducing

logistics costs related to the partial abandonment of their

import. the solution could also lead to an increase in the

production scale of bio-packaging but is found difficult to

implement. the second solution proposed during the panel

was to improve cooperation between supply chain stakeholders,

including cooperation between manufacturers. it is worth

emphasizing that, the respondents perceive this solution as

difficult to achieve due to the reluctance to share information,

know-how and low propensity to coopetition in a highly

competitive, niche, early stage of market development. 

the decisive barrier to the second problem, which is the low

awareness and willingness of consumers to buy food products

in bio-packaging, is the insufficient level of consumer knowledge

about bio-packaging (including compostable ones) in a circular

economy. the key causes of the barrier are the following two

(1) the lack of consumer awareness of the importance of 

the packaging problem, accompanied by the lack of education

(e.g. in schools, social media), information campaigns on 

bio-packaging (including compostable packaging), and the

shortage of mobile applications supporting the dissemination

of knowledge and waste segregation; (2) the lack of clear

information on the packaging about its compostability. An

urgent and important solution indicated by the participants is

the inclusion of uniform information on the packaging on its

compostability. clear and visually legible information can

perform two functions. On the one hand, it supports the

consumer in choosing compostable packaging. On the other

hand, it provides the consumer with information on how to

manage the packaging when it becomes a waste. the labeling

should take into account the possibilities and competencies of

all consumers. the supporting activity is broadly understood

education of children and youth, as well as adults and the

elderly. for this purpose, innovative teaching methods can 

be applied, such as lectures with experiments, educational

games, mobile applications, educational films, or additional

waste management classes. it is important to undertake the

education of all stakeholders in order to achieve the best
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possible results regarding appropriate waste management,

including compostable packaging.

the third problem is an insufficient social and environmental

enterprise responsibility in packaging supply chains for 

a circular economy. it is determined by one main barrier

described as insufficient cooperation between enterprises for

the circular economy in the field of, inter alia, design and

development of bio-packaging, including compostable food

packaging. in fact, there is one fundamental reason inducing

the above-mentioned barrier - a lack of cooperation between

enterprises in the field of acquiring and sharing knowledge

about bio-packaging and circular economy; a lack of joint r&d

initiatives for bio-packaging resulting in difficulties in achieving

economies of scale; lack of joint efforts to simplify and harmo-

nize bio-packaging specifications; insufficient cooperation

towards a single european standard; lack of interdisciplinary

cooperation within enterprises. Workshop participants indicated

three urgent solutions aimed at minimizing the above-

mentioned limitations. the first one is designing a strategy for

the empowerment of investments and entrepreneurship in the

biopackaging market (including compostable packaging). the

creation and implementation of a strategy defining goals,

directions and pro-development assumptions would provide

stable conditions for the progress of both entrepreneurship

and innovation, as well as the cooperation in the supply chains

of bio-packaging in accordance with the principles of the circular

economy. developing a strategy would be the basis for creating

management instruments and tools, e.g. road maps and

decision trees, for market participants who wish to develop

their activities in the desired strategic directions. the second

solution is the identification of leaders with the potential to

initiate and foster the cooperation and with the ability to

integrate stakeholders within the supply chain. this solution is

aimed at using the leading position of selected links in the food

packaging supply chains, the involvement of which can act as

a catalyst for changes in the relationships of the bio-packaging

market participants. stakeholder representatives indicated large

retail chains as potential leaders due to the scale of their

operations, and their ability to influence many food and

packaging producers, as well as their bargaining power in trade

relations, that can effectively stimulate the development of the

bio-packaging market offer, including compostable packaging,

in the circular economy. the stakeholders' representatives also

considered building an  education system in the field of social

and environmental responsibility, taking into account the

principles of circular economy, not only end products but also

their packaging, to be a very urgent, third, solution to implement.

revIeWed artIcle

FIg. 2. The MAIN ProbleMS oF The bIo-PAckAgINg MArkeT IdeNTIFIed IN The SIMbIo ProjecT.

Source: oWN elaboratIoN.
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the fourth problem is the low level of development of

compostable packaging waste management. the key barrier

shaping this problem is the lack of uniform and transparent

regulations regarding the planning and organization of closed-

loop compostable packaging. it results from (1) legal regulations

that are inadequate and insufficient for the market, often 

also inconsistent, and above all (especially in recent years) 

changing many times, and (2) the limited awareness of the

implementation of the circular economy principles. One of the

two most urgent solutions indicated by the stakeholders is the

creation of a strategy for the development of the compostable

packaging market (along with operational documents) as an

important element of the bioeconomy development. the

strategy would define the legal, financial and economic

conditions in relation to the  education, regulation and

innovation pillars. the second urgent solution is the creation

of an industry organisation for bioplastics (obtained from bio-

based renewable raw materials) processors (and/or producers

of compostable packaging). the organisation would play an

important role in integrating internal and external stakeholders

in the bio-packaging supply chains and leading regulatory

lobbying activities. it would be a platform for dialogue and

knowledge exchange, extensive consumer education, as well

as joint initiatives, including research and development projects.

discussion: POTENTIAL SOLUTIONS FOR DEVELOPING
THE BIO-PACKAGING MARKET

the in-depth discussion with the stakeholder representatives

revealed the multitude and diversity of potential solutions in

the perspective of the strategic direction of the bio-based and

biodegradable packaging market development in poland. 

A strategic perspective is a foundation for designing solutions

dedicated to particular problems, barriers and causes in private

and public spheres. the nature of solutions and the expected

importance of their impact determine the need for their co-

creation by different stakeholders cooperating in various forms,

e.g.: platforms or industry organisations. considering the clear

need for collaborative social innovation development in the

strategic perspective to solve the most serious problems and

barriers in poland, we would like to suggest good practices

observed on foreign markets based on the two key pillars, which

are strategy and multi-stakeholder collaboration.  

As a first example of the solution coming from foreign markets

and worth following, we would like to present the strategic

approach to the development of bioeconomy sectors in the

united kingdom. the uk has three complementary national

development policy strategies, i.e.: Growing the Bioeconomy.

Improving lives and strengthening our economy: A national

bioeconomy strategy to 2030, an environmental plan A Green

Future: Our 25 Year Plan to Improve the Environment and 

a strategy for bio-based packaging Our Waste: Our Resources. 

A Strategy for England. the bioeconomy development strategy

articulates a collaborative approach between government,

industry and the scientific community, particularly in biology

and biotechnology, to transform the uk economy into 

a sustainable bioeconomy that does not depend on non-

renewable resources. the strategy outlines a vision that by

2030, the uk will be a global leader in the development,

production, use and export of bio-based solutions, encouraging

investment and business, supporting innovation and economic

growth [3]. in the same context, but more precisely focused on

the compostable packaging market, it is worth pointing out the

National Compostable Packaging Strategy in Australia. the

strategy stresses the need to educate households on the proper

segregation of compostable packaging and to educate

cleAr ANd VISuAlly legIble INForMATIoN cAN PerForM 

Two FuNcTIoNS. oN The oNe hANd, IT SuPPorTS The coNSuMer 

IN chooSINg coMPoSTAble PAckAgINg. oN The oTher hANd, 

IT ProVIdeS The coNSuMer wITh INForMATIoN oN how 

To MANAge The PAckAgINg wheN IT becoMeS A wASTe.
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consumers about the differences between biodegradable and

compostable packaging. it is proposed to include information

on desirable segregation of waste, including compostable

packaging, in educational programs at the local level, as well

as educational activities carried out by waste recipients in their

operations. A good practice could be to educate children 

and youth indirectly, i.e.: through the choice of food bio-

packaging used for school purposes. the development and

implementation of similar strategies in poland is possible 

but requires the commitment and involvement of external 

and internal stakeholders of bio-packaging supply chains

representing both public and private spheres.

stakeholders unite around various initiatives and collaborate to

transform packaging supply chains. On the global stage, there

are several examples that can be given to illustrate the scope of

their collaboration. The Plastics Pact Network [2] is a global

initiative where companies share responsibility for transforming

their supply chain management in light of sustainable

development requirements. On the one hand, it is worth noting

the broad spectrum of the network's activities aimed at fulfilling

the circular economy principles. On the other hand, it is worth

noting the relatively limited attention has been given so far by its

members to larger-scale research, development and implemen-

tation activities related to the use of compostable packaging.

the global reach of the Plastics Pact Network, which influences

and shapes the development trends of supply chains, provides

an opportunity to see the leading role of companies (network

members) in the growth of corporate social and environmental

responsibility. this opportunity has also been opened in poland

by companies cooperating in the Polish Plastics Pact, striving for

"a unique, multi-stakeholder partnership to implement systemic

changes towards a closed-loop" [6]. the next interesting initiative

to strengthen the bio-packaging market is the Austrian supply

chain platform Platform Verpackung mit Zukunft, which integrates

all groups of actors in the packaging supply chain, including bio-

packaging: from raw material suppliers and producers to

recyclers. its overarching goal is to rationally manage packaging

and seek the best solutions (for companies, consumers and the

environment) based on the cooperation of all stakeholders [7]. 

An interesting initiative to support entrepreneurship in the

compostable sector is the uk Synthetic Biology for Growth

Programme. it consists of the creation of 6 centers of excellence

in the uk and a gBp 10 million equity fund (Rainbow Seed Fund).

support is provided to start-ups in the field of synthetic biology,

including the development of new biodegradable materials [4].

Another example is the cooperation of waste treatment plants

within the swiss Association of Waste management plant

Operators (L’association suisse des exploitants d’installations de

traitement des déchets, ASED). Approx. 6% of the affiliated

organizations are involved in waste composting. the entity is

committed to sustainable, responsible, ecological and

professional waste management. it supports r&d initiatives

for the development of the market for compostable waste [1].

Another example is the italian composting association

(Consorzio Italiano Compostatori) which deals with issues related

to composting and biogas production and has introduced,

among others, an optional label to ensure compost quality 

(CIC Quality Compost Label) or the Circular Economy Network 

operating in italy [2]. in poland, there is a lack of stakeholder

collaboration focused on bio-packaging waste management,

in particular for closing the life cycle through organic recycling

(composting). A necessary condition for its initiation and

application is to increase the scale of the compostable

packaging market and the emergence of the need to coordinate

activities in waste management in line with the circular

economy principles.

conclusions: 
SIGNIFICANCE OF SOCIAL INNOVATIONS 
FOR THE POLISH BIO-PACKAGING MARKET

the simBiO research project is a unique study involving groups

of key external and internal stakeholders of bio-packaging

supply chains in the research process. the initially designed

potential solutions are dedicated to specific problems, barriers

and their causes of the polish bio-packaging market. first, the

research results revealed that collaborative innovation

development is crucial to bio-packaging supply chain

management in line with the circular economy principles. there

is sufficient potential in poland, to co-create social innovations
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of different nature: product, process, technological and

organizational. second, the social innovation implementation

also requires in-depth cooperation of stakeholders. their

collaboration is very important for the systemic transformation

of the polish bio-packaging market towards circularity. third,

collaborative social innovations in our country can be developed

in a strategic perspective using good practices from foreign

markets. however, they should be adjusted to the needs of

domestic stakeholders and the possibilities of the polish

market. the simBiO research team takes into consideration

the specificity of the domestic market while prototyping

selected social innovations in the fourth stage of the project.

the following three priority solutions were developed: 

(1) national strategy of the compostable market development,

(2) industry organization and

(3) digital B2B multi-sided platform.

each of the solutions is subject to rapid prototyping in

cooperation with the stakeholders of bio-packaging supply

chains. the development process is limited to prototyping main

assumptions of innovations, without implementation projects.
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introduction

the contemporary packaging served not only a final wrapping

of the product, or its protection during storage, transport or

the protection of the natural environment from the harmful

impacts of the discussed product. the application of packaging

has become, for many years, subjected to transformations and

to-day it has a more complicated status. it serves facilitation

of production, transport and handling, sale and utilization itself

of goods. it submits the information on the product and its

application and consumer suitability and affects psychologically

the consumer owing to its aesthetic values. 

producers and suppliers of packaging to the market employ

the automated manufacturing process via the grouping and

packaging systems, handlers and industrial robots, marking,

labelling and film wrapping equipment and, finally, application

of automated packaging and palletizing 1. 

the present study was undertaken with the aim to conduct the

tests of packaging, having the application in the market as

“ready to be placed on the shelf” (srp – shelf ready packaging).

it is a sort of grouped packaging which, apart from the transport

function, play many other additional functions such as exposure

or promotion. their construction, properties and application
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were discussed in the paper concerning the tests conducted

at a normal temperature. 

the planned cycle of the test of the packaging at a lowered

temperature constitutes the second part of the project, aiming

at the attempt to minimize the manufacturing costs of srp

packaging born by the producers as not to become a factor,

significantly affecting the manufacturing costs.

shelf ready packaging (srp) is constructed in such a way that

during the transport they are vertically stacked on the pallets.

it is characterized by one of the basic resistance properties of

the packaging employed in transport as well as during the

storage and as a shop exposition. it is the resistance of the

formed box to a static pressure and it is determined by Box

compression test (Bct).

testing of the resistance of the bow to a static pressure may

be employed in evaluation of a given property of packaging in

respect of its resistance to pressure or a degree of protecting

its contents from the effect of crushing forces 2. 

Bct test is a very good method for optimization of packing

costs. We may therefore, obtain boxes with different resistance

values from the same type of paper; it is determined by the

technology of cardboard production. the corrugated cardboard

is most frequently used in production of packaging. 

the characteristic feature of the corrugated cardboard consists

in its shape and level of wave; the height of the applied wave

affects the properties of the corrugated cardboard. the higher

is the wave, the better are the resistance parameters of the

cardboard. A box that is made of such paperboard has a better

rigidity but together with the increase in the height of the wave,

the material consumption of the cardboard is also increased.

for example, once commonly employed cardboard with a high

“A” wave has good shock absorption properties and ensures

relatively high stiffness of the box construction and resistance

to a static pressure. its further use is recommended but only in

the cases of packing the products with a high sensitivity to

mechanical damages, e.g. those made of glass. the cardboard

with a low “B” wave reveals a high resistance to crushing of the

corrugated layer (fct, flat crush test) and should be employed

e.g. in packaging of multi-piece products with a high weight

e.g. tins with the preserved products or paints metal containers.

We use, however, most frequently, the cardboard with “c” wave

which has the intermediate values. in manufacture of double

wall board or corrugated seven-layered board, the corrugated

layers of different shapes are employed (e.g. B and c).  

it is worthy to mention here production of paperboard with “g”

microwave of 0.55 m height which has been employed in small

unitary packages, obtaining a box with the walls of a high

stiffness, dedicated e.g. for perfumes 3. Also, the four-layered

cardboard with “X” wave, being also called “Xitex” is the

interesting solution. it consists of two flat external corrugated

layers and two layers glued each other at the top sites of wave,

with the wave higher than 0.8 mm than “c” wave. such

corrugated cardboard, as patented in Austria, is characterized

by a high resistance to flat crushing and considerably lower

revIeWed artIcle / book revIeW / INduStry eveNtS

2 pn-en iSO 12048:2002 packaging – complete, filled transport packages – compression and stacking tests using a compression tester 

3 korzeniowski a., commodity science of industrial products, part iii, Testing of the quality of products, published by ae, poznań 2006

ShelF reAdy PAckAgINg, APArT FroM The TrANSPorT 

FuNcTIoN, PlAy MANy oTher AddITIoNAl FuNcTIoNS Such AS

exPoSure or ProMoTIoN.
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material consumption as compared to double wall corrugated

cardboard. the boxes made using the mentioned cardboard

have good shock absorption properties and are more resistant

to a static pressure that allows application of the cardboard

with a lowered weight, with the preservation of the required

resistance of the boxes 4.

the properties of multi-layered cardboards may be classified

in few groups. they include strength, structural-dimensional

and hygroscopic properties. the strength properties of the

cardboard are greatly dependent  on the length of fibres, their

binding forces and the composition and type of fibrous raw

materials, the employed adhesives, fillers and, also, external

conditions during their use. the resistance properties are

determined by testing of mechanical resistance of the

cardboard; they include, inter alia: resistance to flat crushing

(fct, flat crush test) and column crushing (ect, edge crush

test), resistance to bursting bending and resistance to puncture

(pet). in the case of determining the structural-dimensional

properties, the conducted tests concern the composition and

type of the raw material, thickness of the cardboard, type of

wave and paper weight. the hygroscopic properties of

cardboard consist in the easy absorption of humidity from the

air and its return when the air is drier. in connection with the

above fact, the content of moisture in the cardboard varies

what affects the change in the parameters and, finally, 

the parameters of the produced packaging. therefore, the

cardboard packaging is tested in the standardized atmospheric

conditions, most frequently at the relative humidity of 50±2%

and temperature of 23±1°c. it is necessary to have the

possibility of comparing the packaging made of different types

of cardboards and with the different shapes. 

the aim and the scope of the studies

in the research part of the study, the program of the tests of

plaform® trays made of double wall corrugated board without

barrier coating and with the application of ukApphob hr 530

barrier, was implemented. general assumptions of the research

work consisted in determination to what degree the conditions

of temperature and humidity of conditioning of the cardboard

affected its properties and how the characteristics of the

cardboard was changing together with the change in the

mentioned conditions. 

the tests of the resistance of the packaging to the static

pressure (Bct) by the method specified in standard pn-en isO

12048:2002e 5 were conducted at a lowered temperature. the

tests were carried out for six conditions of air-conditioning.  

pRepaRatiOn Of the samples 

for the tests, the packages conditioned according to the criteria

adopted for stage 2 – preparation of the samples at a lowered

temperature, were used.   

there were carried out 5 determinations for each plaform® tray

without barrier coating and with the application of ukApphob

hr 530 barrier, successively for six climatic conditions.

the Results Of deteRminatiOn 

the tests of boxes’ resistance to a static pressure were

conducted without the contents, until the loss of rigidity of

packaging, with the registration of the level of compressing

force at this moment, expressed in kn. the test of the resistance

to the pressure determines the resistance of the package to

compression. it is expressed by the value of force, acting directly

4 http://ue.poznan.pl/data/upload/articles_download/22771/20140918/tekstura-falista.pdf

5 pn-en iSO 12048:2002 packaging – complete, filled transport packages – compression and stacking tests using a compression tester 

TAb. 1. coNdITIoNINg beFore The TeSTS: 24 h, TeMPerATure T 5°c, relATIVe huMIdITy rh 50%, bcT TeST wIThouT bArrIer 

no of sample                                  1                                         2                                        3                                       4                                          5                                  Mean 

F [kn]                                              4,6                                      4,3                                    4,4                                    4,3                                       4,5                                 4,42
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TAb. 2. bcT TeST wITh The bArrIer

no of sample                                  1                                         2                                        3                                       4                                          5                                  Mean 

F [kn]                                              4,4                                      4,6                                    4,4                                    4,4                                       4,5                                 4,46

TAb. 3. coNdITIoNINg beFore The TeSTS: 24 h, TeMPerATure T 5°c, relATIVe huMIdITy rh 60%, bcT TeST wIThouT bArrIer

no of sample                                  1                                         2                                        3                                       4                                          5                                  Mean 

F [kn]                                              4,1                                      4,0                                    4,2                                    3,9                                       4,0                                 4,04

TAb. 4. bcT TeST wITh The bArrIer 

no of sample                                  1                                         2                                        3                                       4                                          5                                  Mean 

F [kn]                                              4,1                                      4,1                                    4,2                                    4,5                                       4,1                                 4,20

TAb. 5. coNdITIoNINg beFore The TeSTS: 24 h, TeMPerATure T 5°c, relATIVe huMIdITy rh 70%, bcT TeST wIThouT bArrIer 

no of sample                                  1                                         2                                        3                                       4                                          5                                  Mean 

F [kn]                                              3,5                                      3,1                                    3,6                                    3,6                                       3,7                                 3,50

TAb. 6. bcT TeST wITh The bArrIer 

no of sample                                  1                                         2                                        3                                       4                                          5                                  Mean 

F [kn]                                              3,6                                      3,5                                    3,5                                    3,5                                       3,5                                 3,52

TAb. 7. coNdITIoNINg beFore The TeSTS: 24 h, TeMPerATure T 5°c, relATIVe huMIdITy rh 80%, bcT TeST wIThouT The bArrIer

no of sample                                  1                                         2                                        3                                       4                                          5                                  Mean 

F [kn]                                              2,6                                      2,4                                    2,4                                    2,6                                       2,7                                 2,54

TAb. 8. bcT TeST wITh The bArrIer 

no of sample                                  1                                         2                                        3                                       4                                          5                                  Mean 

F [kn]                                              2,7                                      2,7                                    2,7                                    2,7                                       2,8                                 2,72

TAb. 9. coNdITIoNINg beFore The TeSTS: 24 h, TeMPerATure T 5°c, relATIVe huMIdITy rh 90%, bcT TeST wIThouT The bArrIer 

no of sample                                  1                                         2                                        3                                       4                                          5                                  Mean 

F [kn]                                              1,8                                      2,0                                    1,8                                    2,1                                       2,1                                 1,96
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on the box during its compression, causing its destruction or

deformation. 

the tests of the boxes’ resistance to the pressure were carried

out using Lorentzen& Wettre pres type ct 100 with mechanical

drive. the mentioned press consists of two rigid flat plates.

the upper plate is a mobile compressing plate. the maximum

force of the pressure by the described equipment is equal to

100 kn. the rate of the press move during the test amounted

to 5 mm/min. 

the results of the tests 

the results of the conducted tests have been given in tables

and in diagrams, representing the range of the values of the

examined parameters. 

the tables show the results of the test of resistance to a static

pressure (Bct, compression test) at a lowered temperature,

successively for six conditioning variants for packaging -

plaform® tray made of paperboard without the barrier coating

and with the application of the mentioned barrier.

summing up

in stage 2 – testing of packaging at a lowered temperature,

the determinations have been carried out and the results for

plaform® tray packaging made of paperboard without barrier

coating and with the application of the mentioned barrier,

successively for six climatic conditions have been submitted.

the obtained values of determinations were given in the tables,

showing the mean results for the selected climatic conditions.

Bct without barrier

the analysis of the results of the obtained values of resistance

to a static pressure (Bct, box compression test) for plaform®

tray packaging indicates that the most favourable results were

TAb. 10. bcT TeST wITh The bArrIer 

no of sample                                  1                                         2                                        3                                       4                                          5                                  Mean 

F [kn]                                              1,9                                      2,1                                    2,1                                    1,8                                       1,8                                 1,94

TAb. 11. coNdITIoNINg beFore The TeSTS: 24 h, TeMPerATure T 10°c, relATIVe huMIdITy rh 75%, bcT TeST wIThouT The bArrIer

no of sample                                  1                                         2                                        3                                       4                                          5                                  Mean 

F [kn]                                              3,1                                      3,2                                    2,9                                    3,1                                       3,3                                 3,12

TAb. 12. bcT TeST wITh The bArrIer 

no of sample                                  1                                         2                                        3                                       4                                          5                                  Mean 

F [kn]                                              3,3                                      3,2                                    3,2                                    3,3                                       3,1                                 3,23

TAb. 13. bcT TeST

                                                         1                                         2                                        3                                       4                                          5                                      6

BcT without barrier                     4,42                                   4,04                                  3,50                                  2,54                                    1,96                                3,12

BcT with barrier                          4,46                                   4,20                                  3,52                                  2,72                                    1,94                                3,23

rH [%]                                             50                                      60                                     70                                     80                                       90                                   75

Temp. [°c]                                        5                                         5                                        5                                       5                                          5                                    10
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obtained for paperboard packaging with the application of

barrier at the temperature of 5oc and relative humidity (rh)

equal to 50%. under the successively increased humidity

conditions, Bct values were distinctly dropping for the

paperboard without the barrier as well as with its application;

the paperboard with the barrier revealed constantly better

properties. 

the obtained values of determinations were given in linear

diagram, illustrating the relation of Bct value depending on

different conditioning variants. 

the analysis of the results of stage 2 allows the conclusion

that the conditions of packaging conditioning at various values

of relative humidity affected significantly the results of

determinations of the performed tests, both for packaging and

paperboards without the coating and with its application. 

When comparing the results for the selected conditioning

variants and their mean values, certain regularities were

recorded. the results of Bct determination for plaform® tray

packaging are most favourable for the conditions t=5oc and

rh=50% for the packaging without coating as well as in the

case of its application. throughout the whole cycle of the test

with the successive use of all conditioning variants, the more

favourable results were decidedly obtained for the packaging

with the barrier. 

the above fact indicates that the circumstances of conditioning

the paperboard have the effect on the results of the conducted

tests. higher values of relative humidity have a negative impact

on Bct test, decreasing the resistance properties of paperboard.

When analysing the obtained results of the performed

determinations, we may observe that the highest differences

were recorded in the comparison of the results obtained for

the lowest and the highest conditions of relative humidity. <<

lITerATure

1. http://ue.poznan.pl/data/upload/articles_download/22771/20140918/

tektura-falista.pdf

2. korzeniowski A., commodity science of industrial products, part iii, testing

of the quality of products, published by Ae, poznań, 2006

3. modular system of production of srp-type packaging – testing of packaging,

the tests conducted for prOtim Ltd., poznań, 2019

4. pn-en isO 12048:2002 packaging – complete, filled transport packages 

– compression and stacking tests using a compression tester
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strategic and process management,

supported bY erp class sYstem 

– a new management standard

introduction

the necessity of constant betterment of management systems

is a condition, guaranteeing the development of enterprise. the

elements connected with the strategic approach to organization

development have a special meaning. the mentioned approach

is directed not only to the big enterprises but also to the small

and medium-size companies. the complexity and specificity

of the small and medium enterprises (sme) makes that the

companies are encountered before other (different than in the

case of big organizations) problems, connected with

management, especially with the strategic management. in the

case of the small enterprises, their strategy is determined not

only by the economic factors but also by those ones which

result from the proprietary and inter-human relations (cradazco,

niebles, hernández, hoyos, santander de la Ossa, 2019).

strategic thinking has some mutually connected features: long-

term orientation, systemic and integrating approach to solving

the problems, and creativity. When concentrating mainly on

ABSTRACT: strategic management is not universally employed by Polish entrepreneurs. what is interesting, the mentioned situation refers mainly to the
sector of small and medium-size enterprises (sMe). in such case, we should indicate the instruments supporting the process of introducing the strategic
management solutions, especially erP (enterprise resource Planning) class systems which support operational as well as strategic planning. the purpose
of the present paper is to determine the needs of constructing the awareness of the entrepreneurs, mainly from MsP sector, in respect of strategic and
process management supported by available erP class systems. lack of the mentioned awareness and lack of the flow of information on effect of vision,
mission and processes causes a lack of basis for implementation of the assumptions of strategic and process management. due to the above reasons,
the discussed process should be supported by informatics systems of erP class. besides it, the enterprises seek nowadays for the methods of management
which would allow optimum utilization of the available resources. it means that they try to find the answer to the following question: how to increase the
number of the produced goods or the rendered services with the limited resources? the answer to the mentioned question has been given in the present
paper. 
key words: strategic management, process management, erp class systems, sme sector

STRESZCZENIE: zarządzanie strategiczne nie jest powszechnie stosowane przez polskich przedsiębiorców. co ciekawe, taka sytuacja dotyczy głównie
sektora MsP (małych i średnich przedsiębiorstw). w takim przypadku należy wskazać narzędzia wspierające proces wdrażania rozwiązań zarządzania
strategicznego, zwłaszcza systemów klasy erP (enterprise resource Planning) wspierających planowanie zarówno operacyjne, jak i strategiczne. celem
artykułu jest określenie potrzeb budowania świadomości przedsiębiorców, głównie z sektora MsP, w zakresie zarządzania strategicznego i procesowego
wspartego dostępnymi systemami klasy erP. brak świadomości i brak przepływu informacji o działaniu wizji, misji, procesów powoduje, że brakuje podstaw
do wdrażania założeń zarządzania strategicznego i procesowego. z tego powodu proces powinien być wspierany systemami informatycznymi klasy erP.
Ponadto, w obecnych czasach przedsiębiorstwa szukają metod zarządzania, które pozwolą na optymalne wykorzystanie dostępnych zasobów. czyli
szukają odpowiedzi na pytanie: jak zwiększyć liczbę produkowanych wyrobów czy też świadczonych usług przy ograniczonych zasobach? odpowiedź na
to pytanie została podana w tym artykule.
słowa kluczowe: zarządzanie strategiczne, zarządzanie procesowe, systemy informatyczne klasy erp, sektor małych i średnich przedsiębiorstw

doi: 10.15199/42.2022.2.3
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the characteristic systemic and integrating approach to solution

of the problems, we think about erp class systems (kozlowski,

2015) which combine the strategic activities and other

operations in the enterprise, for example, perceiving the

enterprise as a system of processes, being closed related each

other (gelard and ghazi, 2014).

in turn, the activity supporting the process orientation of the

enterprises is aimed at constant search for the answer to the

question: what is the role of the process orientation in the

organizational development of a given enterprise and what are

the areas of organization’s functioning where the process

orientation of the enterprises improves their organizational

effectiveness (Baiyerea, salmelab, tapanainen, 2020)? therefore,

after some words of introduction, the implementation of the

target of the present paper seems to be justified. the target is

to indicate the need of constructing – among the entrepreneurs,

mainly of sme – awareness of strategic and process

management, supported by the available erp class systems. 

methodologY

to evaluate the relations between the strategic and process

management and the informatics system of erp class, the

following results were employed: a questionnaire survey and

experts’ assessment conducted among the transport service

enterprises coming from the northern part of poland. the

mentioned survey was finally carried out and processed in

2017. the examined population included 560 sme units. finally,

the trial covered 400 enterprises, available due to the application

of the survey questionnaire. there were returned 120 filled

questionnaire which constituted the trial. the method of the

experts’ assessment allowed determination of long-term

evolution of implementing the strategic management in small

and medium enterprises (mse) in the future. the group of 12

experts (representatives of business and science) helped also

to evaluate the suitability of strategic management in the

enterprises. 

Besides it, the pilot-scale study was carried out among the

intentionally selected 14 enterprises, being the leaders of the

printing sector on the polish market and, simultaneously

belonging to the sector of small and medium-size enterprises.

the mentioned study was conducted during the international

fair remadays Warsaw 2020. it was performed in a form of

direct survey questionnaire.

strategic management 
in practice of enterprise 

the present intensive economic changes on polish market are

more and more difficult challenge to the stabile development

and functioning of the enterprises. to act in the conditions of

uncertainty and constant risk undertaking, the entrepreneurs

and the managing staff should undertake the strategic actions

with the aim to solve the problems, being critical to their

presence at the market. in such situation, we should create

own, unrepeatable conceptions of acting, referring to the

present and future changes in the environment. One of such

conception is just strategic management, that is, management

in perspective of long period, with the fundamental

consideration of phenomena in the environment (nowicka-

skowron, stachowicz, 2020). polish small and medium-size

enterprises are still learning such approach. the identification

of the barriers which discourage the application of such

practices is the significant task of the trial to indicate the

effective method for introduction of the strategic management

conception. the diagram below shows three main barriers,

perceived by 120 small and medium enterprises, situated in

the northern part of poland.  the transport service enterprises

are dominating in the mentioned group. 

the application of manager practices in sme is connected with

the specified features. firstly, it refers to the limitation of

resources, especially in the period of time management and

professional knowledge. it means that the routine of managerial

practices is more requiring for small and medium enterprises

than for greater companies. secondly, the lack of the feeling of

financial safety in the small and medium enterprises and their

big dependence on the smaller number of customers require

excessive attention of the managers in order to obtain the

results. finally, the more flat organizational structure requires

playing many functions by the employees, with unclear limits

and professional duties.

revIeWed artIcle
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the implementation of the strategic management conception

may be supported by the application of instrument of Balanced

scorecard (in polish: skW) which allows, inter alia, monitoring

of the level of implementation of the assumed strategic (long-

term) targets. simultaneously, skW creates the conditions for

“crushing” the mentioned above barriers e.g. difficulties in

transforming the strategy into activity. from the studies

conducted in the european enterprises it is followed that the

companies that employ skW in management, obtain better

financial results and represent a higher level of innovative

solutions. Besides it, a positive effect of skW on the obtained

financial results is stronger in more well-established small and

medium-size enterprises (Bochenek, 2019).

the Balanced scorecard (skW) in the enterprise may be treated

as a key stimulus, used for control of organizational tensions,

facilitating communication and supporting coordination. the

mentioned skW may also affect the development of innovative

activity of the enterprise from the group of small and medium

enterprises and, in consequence, increase of the level of

competitiveness (malagueño r., Lopez-Valeiras e., gomez-

-conde J., 2017).

Another area of the application of skW includes the conception

of controlling the enterprise in advance. such approach allows

constant studying of the discrepancies between the real state

and the earlier fixed aim to be implemented in the future, bearing

in mind facilitation of the decision undertaking and the

permanent learning of organization.  the advanced control has

a preventive nature, anticipates hazards and leads to operational

changes. the feed-back information improves monitoring of

operation and promotes the immediate repair actions. 

process management 
as a necessarY condition 

the organizational development of the enterprises is shaped

from the functional orientation, via the process orientation up

to the event-directed one. Besides it, the process orientation of

the companies is favourable for improvement of organizational

effectiveness, reducing the intra-organizational discrepancies

and, simultaneously, improving the coherence of inter-

organizational relations (chmielarz, Zborowski, Biernikowicz,

213). We may state that the more the organization is oriented

to the processes, the higher its effectiveness is from the

viewpoint of the inside of organization as well as of its

environment. 

paul harmon as being the main consultant and founder of Bpt

rends Associates has conducted the studies among the world

scale enterprises, concerning the process management. the

mentioned studies indicated the following most significant

features and the meaning of the discussed conception: creation

of the architecture of processes (39%), coordination of the activity

The role oF bArrIerS To APPly The STrATegIc MANAgeMeNT IN SMAll ANd MedIuM eNTerPrISeS

Source: developmeNt performed oN the grouNdS of oWN StudIeS

lack of sufficient knowledge 

and skills in respect of strategic management

78,51% 74,38%
69,42%

application of the procedure of strategic

management is too much labour-consuming

difficulties to translate 

the strategy into activity
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in respect of the changes in the enterprise processes (29%),

undertaking of big projects and automation and robotization of

processes (37%), implementation of the projects in respect of

processes’ improvement (38%). On the other hand, 65% of the

surveyed enterprises indicated that the process management-

-supporting processes and technologies helped their

organizations to improve efficiency, comprehensiveness and

satisfaction of the customers. the majority of the respondents

stated that their organizations were focused on a gradual

improvement of the existing processes and automation of the

processes in the enterprises. 59% of organizations participating

in the survey are involved in one or more projects covering the

total organization. 93% of the examined organizations are

involved in many process-improving projects. 79% of the

respondents utilized the instruments of process software for

modelling of the analysed processes. the developed process

models were utilized exclusively by the team for the

transformation of the process but 22% of the respondents

indicated that the models were available to all employees. the

submitted results of the studies indicate the concentration of

activity in respect of the process management in the strategic

area (construction and betterment of the processes’ architecture)

as well as in the operational domain (within the frames of

improving the processes and the related projects of their

improvement and digitalization) (harmon, garcia, 2020).

in the present market conditions in polish enterprises, the

development of competences, and flexible adaptation to varying

environmental conditions or search for new development

possibilities are the necessity. the owners of organization

should expect from the process approach as follows:

abbreviation of the time of implementation of the orders,

abbreviation of the time of introducing the new products to the

market, improvement of the quality and keeping the terms,

resulting from the agreements, lowering of the service costs,

and increase of profit. the implementation of the process-

oriented approach has an impact on perceiving the enterprise

as “a living and dynamic organism”, consisting of many

significant and supporting activities, oriented to reaching the

defined targets. such approach in a given organization is

favourable for improvement of its effectiveness and, what is

more important, its efficiency (hammer, 2015).

the problem of reengineering is also important in the activity

of organization. for enterprise, it means a fundamental new

rethinking and a radical transformation of designing the

processes, leading to a breakdown improvement of the

contemporary measures of reaching the results (such as costs,

quality, service and rate). four key words of the discussed

definition are: fundamental, radical, dramatic and, first of all,

process; this key word shows that the work in the contemporary

organizations should be focused on processes and not on

labour posts, functions or tasks. the managers should avoid

concentration on single elements of the process (such as

obtaining of order, purchase of materials necessary for a given

operation, warehouse activities etc); they lose the sight of 

a wider i.e. delivery of the products to the customer. We should

combine the mentioned single elements of the particular

processes into one effectively functioning system (Anand,

fosso Wamba, gnanzou, 2013). here we absolutely need

computer system of erp class; it will be discussed more widely

in the further part of the present paper. the particular operations

entering the composition of the mentioned system are

important but they have a small meaning for the customer if

he does not obtain the ordered products. We may, therefore,

say that Business process reengineering is a method for

reversion of industrial revolution and constitutes a new

beginning in searches for better models of labour organization. 

to meet the requirements of the more and competitive

contemporary market, we need higher flexibility of internal

business procedures and internal communication. the

mentioned changes must include the total chain of internal

communication, being dependent, of course, on the outside

signals. the conception of process management may be

certainly helpful in coping with the discussed challenge.  

strategic and process management 
and erp class sYstem

the integrated computer system of erp (enterprise resource

planning) class should be perceived as a system, optimizing

business processes, both internal and those ones, occurring in

revIeWed artIcle
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the nearest environment of the enterprise. it is manifested by

offering of ready instruments, giving the possibility of

automating the data exchange with the cooperating units in

the total logistic chain. the confirmation of such method of

interpreting the role of erp class system may be found in the

studies, conducted among the enterprises – participants of

the international fair remadays 2020. 

According to the report of the institute of studies on market

and public Opinion, it is considered (Bytniewski, matouk, hernes,

2018) that in poland:

– 67% of the studies companies think that erp system should

be distinguished by the following features: practical

suitability, connections with the service of business

processes, optimization and automation of everyday tasks;

– 40% of the examined companies evaluate the possibility of

adapting the system fot he structure of the company;

– 36% of the tested enterprises stress that erp system should

be a complex support for all areas in the company.

When taking the above results into consideration, we may

observe that the role of connection of erp class system with

the service of business processes is found on the first place.

We may, therefore, already now to state with a big conviction

that idea of process management with the application of erp

class system is a fundamental factor responsible for the

implementation success. 

nowadays, if we want, however, to construct a whole awareness

of the complex support of all enterprise’s activity with the

application of erp system, we have, in parallel, to be subjected

to fourth industrial revolution, being also called industry 4.0.

the system of erp class is one of the elements of the

mentioned revolution and, moreover, it allows the measurement

of effectiveness of the employed solutions (Basl, 2017). industry

4.0 in the contemporary enterprise should be found in the set

of the key factors of the success.

introduction of erp class system is the extremely requiring

process. the preparatory phase is crucial for the whole process

of implementing erp. the more accurate the preparation is, the

more successful the introduction process is, eliminating

simultaneously the potential hazard to the company (Alavi,

peivandzani, mirmohammadsagedhi, 2021). firstly, the chosen

erp system must be adapted – in cooperation with the experts

– to the nature of the company, type of activity, management of

financial agenda and logistics. We cannot, of course, forget about

verification whether a given company is managed by processes.

if it is not so, we must absolutely introduce the mentioned

conception. the choice of the appropriate erp supplier has also

a great impact on the success of implementation. 

the answer to overcome the barriers not allowing introduction

of strategic thinking in small and medium-sized enterprises

means the appropriate hardware of the discussed conception;

it is possible with the defined system of erp class (grochowski,

2019). We may also state that the strategic management exists

outside the time, space and resources when supplying the

innovative solutions of the rising problems of the company in

MeANINg oF erP SySTeMS For eNTerPrISe

Source: developmeNt performed oN the grouNdS of oWN StudIeS

data base concerning 

the enterprise

35,70% 28,60% 35,70%

78,60%

computerized areas 

of activity

Solution of problems 

in the company

monitoring and control 

of the enterprise’s processes
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the field of competiveness. the strategic thinking includes

some mutually related features i.e.: long-term orientation,

systematic and integrative approach to solving the problems

and creativeness (ivančic, Jelenc, mencer, 2021). When paying

attention to “systemic and integrative approach to solving the

problems”, we mean erp class systems. in such case, the

function of combining the strategic activity and other operations

in the enterprise is implemented. the discussed solutions exist

already on the market although they function mainly in big

enterprises. however, with the appropriate implementation of

the mentioned solutions, there is a possibility of supporting

small and medium-size companies (haddara, Zach, 2012). the

diagram given below shows the management model of the

contemporary enterprise, including the problems discussed in

the present paper. 

the integrated rerp systems become the instrument driving

the creation of new management standards and conceptions.

they improve the business processes and strategies of the

enterprises activities, owing to which their competitiveness is

increased on the requiring and dynamic market (estébanez,

trigo, Belfo, 2016). therefore, the “prescription” for success of

organization, irrespectively of its size, has been submitted. 

conclusion

in erp class systems, the implementation of the activity in the

enterprise is measured by the creation of the detailed data

base of information, constituting the basis for developmental

plans in the long-term perspective (ionescu and podaru, 2014).

they are the high-quality data which have a great meaning in

undertaking the strategic decisions (gullkvist, 2013).

the owners of the examined enterprises inform about the

necessity of finding the answer to two important questions:

“how to achieve the appropriate market position?” and “how to

increase or at least maintain the level of the offered products

in the situation of limited access to the resources?” Without

elementary capacities of strategic and process management

it is difficult to satisfy the mentioned needs. 

making an access to complex information on the processes of

strategic and operational management to, first of all, employees

of the enterprise is a meaningful solution for the contemporary

companies. it means development of apparently simple

management operation, that is, efficient communication inside

the enterprise. in the implementation of such thesis, the

computer system of erp class may be undoubtedly helpful.

reFereNceS 

1. Anand A., fosso Wamba s. , gnanzou d. (2013), ‘A Literature review on

Business process management, Business process reengineering, and

Business process innovation’, 9th international Workshop, eOmAs 2013

held at cAise 2013, Valencia, spain, June 17, 2013 selected papers, springer,

1-23.

revIeWed artIcle

Source: oWN elaboratIoN

process management Strategic management

quick reaction 
to varying market needs

Involvement and motivation 
of the employees

coherence and flexibility 
of activities in processes

monitored level of targets'
implementation

erp SyStemS 



26

pAckAging reVieW 2/2022

revIeWed artIcle

2. Alavi s., peivandzani s., mirmohammadsadeghi s. (2021), „risk Assessment

and prioritization of erp implementation Based on Bsc“, Journal of human,

earth and future, Vol 2, no 1, euherA publishing group, issn 2785-2997,

16-23.

3. Baiyerea A., salmelab h., tapanainen t. (2020), „digital transformation and

the new logics of business process management“, EUROPEAN JOURNAL OF

INFORMATION SYSTEMS, VOL. 29, nO. 3, 238–259

4. Basl J. (2017), „penetration of industry 4.0 principles into erp Vendors“

products and services – A central european study’, research and practical

issues of enterprise information systems, 11th ifip Wg 8.9 Working

conference, cOnfenis 2017 shanghai, china, October 18–20, 2017 revised

selected papers, springer, 81-90.

5. Bochenek m. (2019), „Balanced scorecard in strategic management process“,

modern management review, 2019, vol. 24 (XXiV), nr 26 (1), s. 7-16.

6. Bytniewski A., matouk k., hernes m. (2018), „ku systemom klasy erp iV“,

INFORMATYKA EKONOMICZNA (BUSINESS INFORMATICS) 1(47), 43-57.

7. chmielarz W., Zborowski m., Biernikowicz A.  (2013), „Analysis of the

importance of business process management depending on the organization

structure and culture“, proceedings of the 2013 federated conference on

computer science and information systems, kraków, 1079–1086.

8. estébanez r., trigo A., Belfo f. (2016), „erp systems Adoption evolution in

iberian companies during the global financial and economic crisis and

recession (2007-2014)“, ieee conference publications. 2nd international

conference on information management (icim), 116 – 120.

9. gelard p., and ghazi e. (2014), „strategic entrepreneurship element from

theory to practice“, International Journal of Business and Technopreneurship,

Vol. 4, no. 2, 205–219.

10. grochowski k., Januszewski A. (2016) „state of knowledge of the erp

systems – results of the pilot study performed Among management faculty

students“, EDULEARN16 Proceedings, 4-6 July, Barcelona, spain, 154-160.

11. grochowski k. (2019), „strategic management in polish small- And medium-

sized enterprises and erp class information systems“, 34th iBimA

conference on 13-14 november 2019 madrid, spain. conference proceedings

(isBn: 978-0-9998551-3-3, published in the usA).

12. gullkvist B. m. (2013), „drivers of change in management accounting

practices in an erp en vironment“, International Journal of Economic Sciences

and Applied Research, vol. 6(2), 149–174.

13. haddara, m. and Zach, O. (2012), “erp in smes: An extended literature

review”, International Journal of Information Sciences, Vol. 2, no. 6, pp. 106-

116.

14. hammer m. (2015), What is Business process management?,  in: vom Brocke,

J., rosemann, m. (eds) handbook on Business process management 1.

international handbooks on information systems. springer, Berlin, heidelberg,

3-16.

15. harmon p., garcia J. (2020), ‘the state of Business process management

2020’, Business process trends, 8-47. 

16. ionescu B.A., and podaru s. (2014), „Business intelligence – A presentation

of the current Lead solutions and a comparative Analysis of the main

providers“, Database Systems Journal, Vol. 5, no. 2, 60-69.

17. ivančić V., Jelenc L., mencer i. (2021), „the strategy implementation process

as perceived by different hierarchical levels: the experience of large croatian

enterprises“, Journal of entrepreneurship, management and innovation

Volume 17, issue 2, 99-124.

18. kozłowski r. (2015), ‘myślenie strategiczne i przedsiębiorcze przywództwo,’

Studia Ekonomiczne, Zeszyty Naukowe Uniwersytetu Ekonomicznego 

w Katowicach, no. 229, 58.

19. malagueño r., Lopez-Valeiras e., gomez-conde J. (2018), Balanced scorecard

in smes: effects on innovation and financial performance, Small Business

Economics 51:221–244 dOi 10.1007/s11187-017-9921-3

20. nowicka – skowron m., stachowicz J. (2020), strategic management

processes in organization. challenges during the pandemic, Scientific

Quarterly “Organization and Management”, Vol. 4, no. 52, 99-116.

21. sousa s., Aspinwall e. (2010), „development of a performance measurement

framework for smes“, Total Quality Management & Business Excellence, vol.

21, no. 5, 475-501.

22. Waściński t. (2012), „Zintegrowane systemy zarządzania w procesach

logistycznych“, Zeszyty Naukowe Uniwersytetu Przyrodniczo-Humanistycznego

w Siedlcach, Seria Administracja i Zarządzanie, no. 95, 45.

23. Witek-crabb A. (2014), „między małym a dużym przedsiębiorstwem –

specyfika zarządzania strategicznego w średniej firmie. Wyniki badan“, Studia

i prace, Kolegium Zarządzania i Finansów, Zeszyt naukowy, no. 135, 130-133.

24. Zahra s.A., and nambisan s. (2012), „entrepreneurship and strategic thinking

in business ecosystems“, Business Horizons, no. 55, 219.

25. Zwierzchowski d., and graul c. (2016), „evaluation of legitimacy of teaching

and quality of students education in the area of erp systems application“,

EDULEARN2016 Proceedings, Barcelona, spain, 2517-2523.

26. cradazco W., niebles W., hernández h., hoyos L., „santander de la Ossa

(2019), strategic management for smes: for the projection to global

markets“, modern Applied science; Vol. 13, no. 1, published by canadian

center of science and education, 99-105.



27

pAckAging reVieW 2/2022

revIeWed artIcle

November 17-18th

Sheraton Hotel, Sopot

More soon at Opakowanie.pl

11Safe
packaging
CONFERENCE



28

pAckAging reVieW 2/2022

book revIeW

prof. emeritus stefan jakucewicZ

dePuty editor-in-chieF oF the Packaging reView

packaging 

– leXicon of terms 

in June 2022, the publishing House alfa print Ltd., published

on-line item “packaging – Lexicon of terms”, developed 

by prof. Bohdan czerniawski, prof.Hanna Żakowska and 

Dr Joanna karwowska. the mentioned Lexicon consists of 

9 papers, which were published in the years 2020-2021 in 

the scientific part of the monthly “packaging” (in polish:

“Opakowanie”) and now they were collected in one publication.  

As we can read in the introduction by prof. hanna Żakowska,

the discussed publication includes alphabetically arranged

collection of the terms and basic concepts in the field of

packaging, in polish and in english, together with the definitions

or the descriptions; certain cases include also drawings,

illustrating the discussed problems. 

Lexicon is aimed at facilitation of the communication of the

specialists from different industrial sectors and of the technical

arrangements connected with production and distribution. It may

be helpful in running the trade negotiations and agreements

concerning performance characteristics of materials and packaging

and commercial orders and production – prof. Żakowska

explains. – In the contemporary economy, packaging is the

indispensable element of the market; safety and quality of the

products constitute, to a great extent, derivate of the appropriate

packaging system, based upon the properly selected and designed

packaging. It allows limiting the trade damages which may occur

during various logistic processes in the way from the producer 

to the consumer. The basic function of packaging consists in

protection of the contents in order to keep the quality, specified by

legal regulations or expected by the customers. It means that

majority of the products cannot be delivered without packaging.

Apart from the mentioned protection, packaging implements also

other significant functions such as promotion-marketing, logistics,

information, utility and environment protection. It should be stressed

the role of packaging in preventing the food loss and waste;

packaging enables the effective use of resources and positively

affects a reasonable management of the mentioned resources in

all links of food chain (from production, processing, trade,

gastronomy to the level of households). 

Although the packaging sector is usually perceived via the

prism of attractive unit (consumer) packages, the collective

(bulk) and transport packaging plays the important role in

distribution channels. Owing to them, the processes of transport

and storage as well as different handling operations are

possible. 

A considerable progress made in the field of materials and

packaging production, the contemporary functions of packaging,

the packaging innovations, new technologies of packaging as well

as legal regulations and standards connected with extended

responsibility of the entrepreneurs for packaging waste have caused

introduction of many definitions, developing the range of packaging

terminology – prof. Żakowska mentions. – For the recent years,

the environmental issues, connected with the appropriate methods

of the packaging waste management in compliance with the

adopted recycling-preferring model of circular economy have

become meaningful questions. Due to these reasons, certain
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terminology doubts may appear, especially since 

the problem of packaging has a interdisciplinary

nature, covering many legal and social problems,

including also economic, environmental and material

engineering issues. 

The initiative of developing the discussed elaboration

has been a result of many signals from manufacturing

enterprises and the suppliers of packaging materials

and packaging as well as from other organizational

institutions, both research and trade entities, organs

of the state administration and self-governing

organizations and, also, from the Polish Committee

for Standardization. 

polish standard pn-O-79000:1997, developed in

the framework of standardization committee no

133, functioning at packaging research and

development institute (in polish: cOBrO) may 

be considered as the prototype of the national

development in respect of packaging terminology,

with the definition of the particular terms and

diagram illustrations. the similar situation had

place in the case of the earlier developed

terminology dictionary [feldman m., polish-

-russian-english-french-german dictionary of

basic concepts in the field of packaging, Warsaw,

central technical publishing Office, 1966]. it was a result of

occurrence of newer and newer packaging solutions and

constant supplementation; the  updating was necessary and

became implemented by the authors of the discussed

publication. 

during the performance of the present work, the authors had

the dictionary of packaging terminology at their disposal. it

was developed in germany and contained 4580 terms in six

languages (english, french, spanish, german, russian and

italian), translated from german. 

***

you may order “packaging – lexicon of terms” in pdf format

directly at the publisher, at the price of 50 pLn, + 5% VAt, writing

to the following address: bozena.kalbarczyk@opakowanie.pl.

book revIeW

oPAkowANIA – leksykon terminów

w czerwcu 2022 r. wydawnictwo alfa-print Sp. z o.o. opublikowało w postaci elektronicznej pozycję „Opakowania – leksykon terminów” autorstwa 
prof. Bohdana czerniawskiego, prof. Hanny Żakowskiej oraz dr Joanny karwowskiej. To zebrane w jednej publikacji 9 artykułów, które w latach 2020-2021
ukazywały się w części naukowej miesięcznika „Opakowanie”. 

Bohdan Czerniawski, Hanna Żakowska, Joanna Karwowska

OPAKOWANIA
– leksykon terminów
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a new dimension of the sector

development during the viii warsaw

pack edition

warsaw pack has been the most attractive event in the

packaging sector for many years. The edition of 2022 was 

a great success – it was visited by almost 10 000 participants! 

the international fair of packaging
technologY and packaging warsaw pack 
– as manY as 6 thematic Zones! 

during the Warsaw pack, the visitors could get familiarized

with the complex offers of the greatest entities in the sector.

We could distinguish a few thematic zones: packaging

techniques, packaging, labels, labelling, printing, automation,

e-commerce, logistics and storage. the technological process

line was presented on more than 40 000 m3. All this was aimed

at convincing the visitors that they obtained the complete

knowledge on the development of the sector, on the

competition, future of packaging industry, innovations and the

existing trends. 

warsaw pack conferences mean the
professional knowledge obtained from 
the leaders of the sector

if we speak about the knowledge, we cannot forget the

conference zone, organized during the Warsaw pack. the

superior feature of the event consists in its complexity and

focusing on development; there were also lectures and

discussions concerning the future of packaging sector. 

conference “innovations in packaging” was commenced by

granting the awards to the laureates of the competition pak

star. Later on, maciej nałęcz, the analyst from santander bank,

considered the condition, perspectives and impact of the war

on the sector. dr Jolanta turek and dr Beata Witeska indicated

durINg The wArSAw PAck, The VISITorS could geT FAMIlIArIzed wITh The coMPlex oFFerS oF The greATeST eNTITIeS IN The SecTor. 
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Nowy wymiar rozwoju branży podczas VII odsłony warsaw Pack

Już od wielu lat warsaw pack jest najbardziej atrakcyjnym wydarzeniem w branży opakowań. edycja 2022 cieszyła się dużym powodzeniem - wydarzenie
zostało odwiedzone przez prawie 10 000 uczestników!

the directions of development of bio-packaging market and dr

Agnieszka kawecka talked about its design. the recycling issue

in the field of packaging was discussed by Andrzej kornacki

from futamura; on the other hand, the market of our ukrainian

neighbours was characterised by Valeri krivshey. the aspects

of environmental protection were also the subject of speech of

krzysztof Wójcik, the manager of the team of packaging ecology

at the packaging centre of the institute of technology in Łódź.

the information about the trends and new technologies was

delivered by krzysztof niczyporuk.

it was not, however, the end of the panels of professional

knowledge during the Warsaw pack. The conference “The

closed packaging System” was also a very popular meeting.

it was divided into two thematic blocs: “Law and business” and

“packaging”. the first one was commenced by the summing

up by magdalena dziczek and concerned the amendments in

legislation in 2021. the problems of taxonomy and its impact

on business were discussed by the Advocate, dr radosław

maruszkin. Bartłomiej morzycki delivered the speech on the

effectiveness of the deposit systems. 

the second thematic bloc was commenced by marta krawczuk

from rekopol who focused on the aims of the packaging

recycling, małgorzata szymczukiewicz dedicated her speech

to the innovative food packaging and maria Jędrzejewska

indicated the targets of recycling in the discussed sector in

relation to the consumer’s education. 

warsaw pack in figures

this year’s edition of Warsaw pak was a record. the event was

visited by almost 10  000 participants who paid a careful

attention to the offers of 167 exhibitors. moreover, they could

admire as many as 156 machines and test 761 packaging

solutions which will create the future of the sector. 

who could we meet during warsaw pack? 

there were, inter alia, the representatives of the companies:

intrex, pablo, green tree, pol pack, kart, teccon, digital, 1Logistics

Żuralski, Apacz copacking, Beku piast, Bizerba, Bosky, polpak,

metro catering system, itA, La-mar, kakao and dBr 77. 

the successive edition 
of warsaw pack is coming soon! 

the termination of the 7th edition of Warsaw pack is the

beginning of countdown to the next one. the enormous interest

in the discussed event caused that as early as now the

organizers may confirm that the next international fair of

packaging technology and packing will be held on 18-20 April,

2023. 
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plastpol – a trulY international

event important for the sector 

The organizers of the Fair pLaSTOL have summed up the

newest, 26th edition which was held on 24 – 27 May 2022 in

kielce. as they convince, pLaSTpOL is the central europe

leader in respect of the events of plastics processing sector

and the obligatory item in calendar of many national and

international concerns.  The same happened this year. almost

10  000 m3 of exhibition space was visited by almost 400

companies from 26 countries. 

this year’s edition of plastics and rubber processing sector

pLAstpOL has significantly contributed to creation of the new

supply and sale chains inside the sector of plastics processing

sector; this statement may be supported, inter alia, by 

a successful visit of the representatives of Qatar and Angola

who – during the kielce fair – sought for new investors not

only from poland but also from other european countries. 

germanY, italY and not onlY ... 
participate in the plastpol event 

this year’s edition passed under the sign of the increased

participation of companies and institutions from important

economic centres. for 26 years, german, Austrian and swiss

companies have perceived the fair pLAstpOL as the site of

acquiring important customers, search for new outlets and

making the key business contacts. kielce fair was visited, inter

alia, by the following companies: engeL, ArBurg, krAuss-

mAffei, BAttenfeLd-WittmAnn, eremA, meusBurger 

or eVOnik industries. italy was also strongly represented.

We could meet such enterprises as mOrettO, mepOL,

cOnfindustriA pOLOniA or AmBrA pOLymers. the

potential of polish processing fair was also recorded by the

international institutions. the embassy of Angola as well as

Qatar development Bank and Qatar financial centre presented

ThIS yeAr’S edITIoN PASSed uNder The SIgN oF The INcreASed PArTIcIPATIoN oF coMPANIeS ANd INSTITuTIoNS 

FroM IMPorTANT ecoNoMIc ceNTreS. For 26 yeArS, gerMAN, AuSTrIAN ANd SwISS coMPANIeS hAVe PerceIVed The FAIr PlASTPol 

AS The SITe oF AcquIrINg IMPorTANT cuSToMerS, SeArch For New ouTleTS ANd MAkINg The key buSINeSS coNTAcTS.
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their economic potential, not only by showing their exhibition

at the fair but also by organising series of meetings, dedicated

to the possibilities of investing in the mentioned countries. 

power of kielce fair 

the events, organized in the kielce exhibition space are based

not only upon the abundant thematic offer and the possibility

of developing business contacts but also on the attractive

conference offer – a source of specialised knowledge. the

same situation is in the case of pLAstpOL. similarly as in the

previous years, the event was commenced by the conference,

conducted by foundation plastics europe polska which, on

this occasion, submitted its annual report concerning the

situation of plastics and rubber processing sector. technical

seminar pLAstech-infO was also valuable and interesting

event. the thematic range of the meeting was greatly referred

to the recent, unusually dynamic development of manufacture

engineering of plastic products, first of all, by injection method.

importance of recYcling for the sector

similarly as in the previous years, the subject of recycling and,

more precisely, of action conducted in the chain: a producer 

INduStry eveNtS
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– institutions – consumer was discussed. the conference
“plastics recycling – one target, many possibilities” was
dedicated to the mentioned subject. the meeting was organized
by the Waste management and recycling cluster – national
key cluster. One of the topics included utilization of platforms
for investigation of the circulation of raw materials and
recyclable ones on the example of platform recotrace.
during the meeting, the opinions were expressed by the experts
in the field of plastics processing and plastics recycling,
associated inter alia in foundation plastics europe polska. We
should mention here such names as Anna kozera-szałkowska,
managing director of plastics europe polska, Andrzej kubik
from gpr gumA and plastik recycling and, also, kazimierz
Borkowski from Ambiente. 

PlASTPol prawdziwie międzynarodowym wydarzeniem dla branży

Organizatorzy targów pLaSTpOL podsumowali najnowszą, 26. edycję, która odbyła się w dniach 24-27 maja w kielcach. Jak przekonują, pLaSTpOL to
środkowoeuropejski lider imprez branżowych przetwórstwa tworzyw sztucznych i obowiązkowy punkt w kalendarzu wielu krajowych i światowych
koncernów. nie inaczej było w tym roku. Blisko 10 tys. m2 powierzchni wystawienniczej odwiedziło prawie 400 firm z 26 krajów świata.
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INformatIoN for the authorS 

We kindly ask to submit to the editorial office  author’s application
form available at www.packagingreview.eu with contact details, a title
of the proposed article, number of pages, illustrations and tables as well
as a brief abstract. After receiving information about the acceptance of
the proposed article please submit the entire text prepared according
to the editorial instructions as well as a complete declaration form.
submitted articles are subjected to editorial assessment and receive
a formal editorial identification number used in further stages of the
editorial process. every submitted article is reviewed. publication is
possible after receiving positive reviews. 

guIdelINeS for preparINg the artIcleS

– Articles for publication in „packaging review” should have scientific
and research character and focus on innovations, trends and
challenges of the industry.

– Articles must be original, not previously published (if the article is
a part of another work i.e. phd thesis, habilitation etc. the
information about that should be placed in the reference section).

– the article should involve a narrow topic but treated thoroughly
without repeating general knowledge information included in the
widely known literature.

– if the problem is extensive, it should be it split into few articles for
separate publications.

– Articles should be of a clear and logical structure: the material
should be divided into parts with titles reflecting its content. the
conclusions should be clearly stated at the end of the paper.
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