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Abstract: Increasing the environmental orientation of manufactured products and business activities 
is becoming the current trend in the area of corporate management. Logistics activities and the 
packaging of products are also becoming focal points as they have significant potential to reduce the 
environmental burden. Great attention is paid to primary packaging, especially if the company uses 
plastic packaging. The article deals with the possibilities of primary packaging innovation for selected 
consumer chemical products in order to reduce the volume of used plastics. Possibilities of 
innovation were identified by content analysis of information obtained in primary qualitative 
research in a medium-sized company engaged in the production of consumer chemical products. It 
has been found that the reduction of plastic packaging waste for a selected product can be achieved 
by replacing the plastic with another material, changing the colour of the plastic packaging, using 
recycled plastics in packaging production, changing the packaging production technology, through 
innovations of the packaged product, changes in the management of the sales process, introduction 
of a plastic packaging reuse system and application of recycling. However, the implementation of 
individual innovations always means an increase in operating costs, some of which will also require 
investment costs. 
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1. Introduction 

Today's world is characterized by a turbulent market environment and the search for ways to 
increase competitiveness. This aspect, together with society's growing interest in environmental 
protection, is making the concept of sustainability increasingly popular (González-Boubeta et al. 2018). 
Business entities tend to improve the activities carried out on the basis of this concept. They focus on 
improving a range of activities, much attention is paid to supply chain management activities. 
Improvement can concern any of the three pillars of sustainability. The most studied in sustainable 
supply chain management are the economic and environmental dimensions (Bendul et al. 2017), while 
the social aspect is usually left aside (González-Boubeta et al. 2018). According to Abdullah et al. 
(Abdullah et al. 2018) green supply chain management is essential for the enterprise's sustainability. 
Environmental aspects of supply chain management should be particularly addressed in achieving 
logistic excellence in the 21st century (Karia and Asaari 2013). 

Environmental aspects are associated with both direct flow (shipping from producer-to-end user 
movements), and reverse flow (end user-to-producer movements - reverse logistics). Both of these flows 
affect environmental performance. Thus, in order to improve environmental performance, attention 
must be paid to the activities involved in these flows, in particular to activities related to transports, 
storage or warehousing, inventory management, packaging and materials handling (Karia and Asaari 
2013). Packaging provides a great opportunity to increase environmental performance.   

The authors (Saghir 2002; García-Arca and Prado-Prado 2008; Bramklev 2009) identify three main 
requirements that exist in the design of packaging - business requirement, logistic requirement and 
environmental protection requirement. From a commercial and logistical point of view, packaging in the 



supply chain plays an important role by providing customers with information about the product (size, 
weight, colour, content, density), but also by minimizing product loss and damage at various stages of 
distribution. At the same time, it facilitates efficient storage and handling. However, the environmental 
protection requirement makes businesses also focus on the environmental aspects of packaging 
(Dharmadhikari 2012). Packaging is not just a carton or a box, but a system that enables safe, cost-effective 
storage, handling, transportation and marketing support (Dixon-Hardy and Curran 2009), while 
respecting environmental requirements. Some authors describe the development of the right packaging 
as an indispensable activity in building sustainable supply chain management (Mejías et al. 2016), as a 
strategic element in achieving the economic and environmental performance of the enterprise (González-
Boubeta et al. 2018). 

Plastics are a major environmental problem associated with packaging. They are often disposable 
multi-layer plastics that cause unsustainable consumption and environmental burdens (Meherishi et al. 
2019). Therefore, packaging innovation to reduce plastics can be a very significant environmental 
improvement. At the same time, such an innovation can significantly contribute to strengthening 
customer relations, especially if they are large retailers. They want better environmental performance 
and ever-lower prices without sacrificing product quality. Therefore, they constantly put pressure on 
suppliers to invest in reducing packaging and energy consumption (Yenipazarli 2017).  

Reducing the volume of plastic packaging is of particular interest to the food industry, which 
produces large volumes of plastic disposable packaging for everyday products. In other sectors, interest 
in the same is beginning to develop. Not surprisingly, manufacturers of consumer chemicals are also 
interested in reducing plastic packaging. Like food businesses, they produce products bought relatively 
often at relatively reasonable prices, packaged in standard plastic packaging. Innovation in the 
packaging of consumer chemical products can bring significant environmental benefits. Examples of 
practical innovations in this field are already known. For example, P&G has developed 2X" versions of 
their products to meet its customer's (Wal-Mart) requirements on liquid laundry detergents (packaging 
the same number of loads into a half-sized bottle) (Makower and Pike 2009). The same company uses 
sugar cane-derived plastic packaging for its Pantene Pro-V brand in the Western Europe region. The raw 
material for packaging is produced by a process that transforms sugar cane into ethanol by fermentation. 
Ethanol is further converted to ethylene by a polymerization process and subsequently to a high-density 
polyethylene plastic (Dharmadhikari 2012). In 2006, Unilever also introduced a detergent in a 
concentrated form. Using the concentrate, consumers could wash the same volume of garments with one 
third of the product. This resulted in significant savings in packaging material, with effects also on 
product storage (Atkinson 2008).  

 There are certainly more ways to innovate plastic packaging for consumer chemical products. 
Variants may be associated not only with the innovation of the product itself, but also with changes in 
packaging material or weight. Recycling systems for plastics used for packaging consumer chemical 
products or systems for the reuse of such packaging can also contribute to sustainability. The aim of the 
article is to define the possibilities of reducing the volume of plastic used to package a selected consumer 
chemical product. The aim of the article will be achieved through primary qualitative research, which 
was carried out in a medium-sized enterprise of the chemical industry.  

The main outputs of the article will serve as a contribution to the identification of possibilities to 
reduce the volume of plastic containers used for consumer chemical products. These outputs will enrich 
theoretical knowledge in the field of packaging sustainability, but can also directly serve businesses 
producing consumer chemical products to manage innovations of the plastic packaging of their products. 

2. Theoretical definition of plastic packaging innovations in the interest of sustainability 

Innovation of packaging to reduce the volume of produced and disposable plastics is a typical green 
innovation. It allows to reduce the amount of consumed resources and produced waste (especially from 
packaging) and various other, e.g. energy losses. It can be connected to any stage of production of 
packaging, its use and removal, i.e. the process of packaging production, packaging itself, distribution of 
products in the packaging, commercialization of the product (García-Arca et al. 2014), packaging reverse 
flow or recycling.  



Environmentally oriented packaging innovations can be classified in two groups, namely (Karia 
and Asaari 2013): 

• technical and technological, 
• non-technological and administrative. 

Technical and technological innovations may include all changes related to the production of the 
packaging or the product packaged therein. This group of innovations includes eco-friendly packaging 
design, saving material and energy resources in packaging production (Chen et al. 2006; Chen 2008) or 
reducing packaging volume in one-off sales.  

The design of eco-friendly packaging may include: 

• replacement of plastics with environment-friendly material (relatively easy-to-recycle material, 
e.g. paper, biodegradable material, e.g. starch, corn, sugar cane, or reusable, e.g. glass) (Liwen and 
Juan 2010; Dharmadhikari 2012), 

• replacement of plastics with recycled plastics,   
• adjustment of packaging size and/or weight. This group of innovations also includes technological 

changes in the production of packaging, e.g. removal of unnecessary packaging layers (Karia and 
Asaari 2013) or reduction of packaging density, e.g. by bubbling (by injecting gas to create gas 
bubbles in the middle layer of the bottle wall) (Magnier and Schoormans 2015).     

Energy saving is related to technological innovations associated mainly with packaging production. 
In this context, it is not only energy savings, but generally any resource savings in packaging production, 
including the use of secondary sources for production (recycled materials as inputs, secondary energy 
or energy that comes from renewable sources) (Dharmadhikari 2012).   

Reducing the volume of the packages may be associated with reducing the size of the packaging as 
a result of modification of the product placed therein, or also in the case of greater use of the package 
(e.g. the air layer is reduced). This may also reduce the number of re-purchases of products in plastic 
packaging. 

Non-technological and administrative innovations may include changes in processes and 
techniques (including changes in business and transport processes), greening of supply, changes in 
customer relationship management, knowledge management (Karia and Asaari 2013), but also changes 
in the hardware and software used to manage environmental innovation (Flint et al. 2005). This group of 
innovations may also include the setting up of a packaging recycling system or its modification, the 
introduction of a packaging reuse system (including re-use for another purpose), but also the 
introduction of environmental management of the business (Chen et al. 2006; Chen 2008) and 
implementation of joint clean technology programmes with suppliers and customers (Karia and Asaari 
2013). 

3. Methodology 

The primary research in the medium-sized enterprise of the chemical industry was carried out as 
qualitative. The main objective of the research was to identify the possibilities of reducing the volume of 
plastic waste from the primary packaging for the selected product. The product selected was a detergent 
intended for cleaning and refreshing toilets. It consists of a cleaning gel in a cylindrical container and a 
dispenser (extrusion piston). The gel is applied by the dispenser, i.e. pushed in a measured amount, 
directly onto the sanitary equipment (toilet). It is gradually released with flushing. 

The research focused on the possibility of saving plastic, which is used both for the container 
containing the gel and for the extrusion piston. The information was collected by personal interviewing 
according to an interviewing scenario. The interview scenario included the following areas of inquiry: 

• The form of innovation process in the company. Forms of cooperation with business partners in 
technical and technological innovations.     

• Possibilities of packaging innovation to reduce plastic for the selected product: 
o Saving plastic while keeping the current plastic packaging. 



o Possibility to change the packaging material to remove plastic (glass, paper, metal, other 
materials). 

o Possibility to change the package size.  
o Possibility to innovate the product in order to reduce the package size. 
o Possibility to introduce packaging-free sale of the product. 
o Possibility to introduce reuse of the plastic packaging from the product.  
o Possibility to recycle packaging from the product. 

• Barriers to implementation of the individual types of innovation.   

The main respondent of the qualitative research was the process engineer of the company. The 
information was collected in two stages. Either stage was followed by a check on the completeness of the 
information collected. Their content analysis followed, which resulted in formulation of conclusions. 

4. Results 

The starting point for finding out the possibilities to reduce the volume of plastic waste for the 
selected product was to map the innovation process in the company. The results of this research phase 
are summarized in Table 1. 

Table 1. Innovation Process in the Company. 

Characteristics of the innovation 
process   

Application Form of application 

Company's previous interest in product 
innovation for sustainability. 

Yes Efforts to reduce the volume of plastic in the 
blister, trying to save the plastic fixation material 

used in secondary packaging. 
Respecting stakeholder requirements 
when innovating the product and its 

packaging. 

Yes In particular, end consumers and wholesalers as 
direct customers. 

 
Existence of environmental stakeholder 

requirements for the product and its 
primary packaging. 

Yes Wholesalers, as direct customers, demand to 
reduce the volume of packaging plastics. 

 
Existence of other environmental 

stakeholder requirements. 
Yes Requirement for the AISE logo - proof of 

participation in a voluntary association setting 
environmental requirements for manufacturers, 

products and their packaging. 
Impact of legislative requirements on the 
innovation process of the product and its 

packaging in the interest of 
sustainability. 

Yes General requirements for REACH chemical 
products are set, legislative pressure to reduce 

plastics is increasing. 

Collaboration in the packaging 
innovation process. Yes With packaging manufacturers. 

 
After completing the research of the innovation process in the company, various possibilities of 

saving the plastic used for the primary packaging of the selected product and the obstacles to their 
application were examined. The results of this research phase are shown in Table 2. 

 
 
 
 
 
 
 
 
 



Table 2. Variants of reducing the volume of plastic waste from the packaging for the selected product. 

Identified option to reduce 
plastic 

Obstacle to apply the option 

Replacement of plastic material 
with another type of material 

(glass, metal, paper). 

Glass is incompatible with the use of the product.  
Metal is theoretically usable for the piston and its reuse, but it is a costly 

material. Paper would require adjustments, generally layering and 
probably supplementation with a foil. 

Replacement of plastic material 
with bioplastic. 

Bioplastics decompose to form micro plastics, the environmental benefits 
are debatable. 

Changing the colour of the plastic 
packaging for easier recycling. 

Decreasing the appeal to the end consumer. 

Use of recycled plastic in the 
production of packaging. 

25 percent and higher recycled content in the plastic for packaging 
significantly reduces the packaging strength. Recycling companies are 

not able to supply recycled materials of sufficient quality to the market. 
Technological innovation in the 

production of packaging - 
bubbling. 

Reduced product aesthetics and functionality. 

Increasing the concentration of 
the cleaning gel.  

Reflection in the price of the product unacceptable by customers. 

Changing the product form - gel 
provided in capsules. 

Radical reduction of functionality. 

Changing the method of sale - 
through packaging-free stores. 

The need to innovate the product into a liquid form, the problem with 
ensuring microbiological safety of the product. 

Introduction of plastic packaging 
reuse. 

The company does not facilities for washing and disinfecting the 
containers; refilling of the containers is not yet technologically mastered.  

The problem is the collection of packaging. 
Re-use is uneconomical compared to the use of new packaging (costs of 

collection, washing, inspection, storage). Environmental impacts on 
wastewater and wash water consumption. 

Application of recycling. The company does not have a developed packaging return system or 
recycling system. 

5. Discussion 

The primary qualitative research confirmed some conclusions of previous studies while 
producing new knowledge. The possibility to save the volume of plastic packaging was confirmed by 
making the product in a concentrated form as described by Makower and Pike (2009) on the example 
of P&G and Atkinson (2008) on the example of Unilever. The possibility reported by Dharmadhikari 
(2012) to replace plastic with a more environmentally friendly material (bioplastic) was also confirmed. 
In addition, however, other potential technical, technological and administrative innovations have 
been identified to reduce plastic packaging: replacement of plastic material with another type of 
material (glass, paper), change of colour of plastic packaging, use of recycled plastic and technological 
innovation (bubbling) in production of packaging, change of product form (capsule), sales through 
zero waste stores, reuse of plastic packaging, and recycling. 

However, some of the identified innovation possibilities have such barriers that they are 
implementable only in theory (replacing plastic with glass or paper). Also, the replacement of plastic 
with bioplastics is basically out of the question because of the disputable environmental benefit. Other 
options of plastic primary packaging innovation for a selected product are feasible, but they all represent 
an increase in operating costs, some of which would also require investment costs. Changing the colour 
of the plastic container, increasing the concentration of the cleaning gel or changing the form of the 
product may be considered less expensive. The high costs of innovation would most likely arise from a 
change in the packaging technology (use of recycled plastic, bubbling) as well as with all innovations 
that would mean a fundamental change in the reverse flow system (introduction of packaging reuse, 
recycling) or direct flow system (packaging-free sale).  

However, when choosing a suitable innovation option, it is necessary to take into account not only 
the costs (and expected losses resulting, for example, from the lower value of the product for the 



customer), but also the environmental benefits. The optimal option should ensure the biggest difference 
between the total environmental benefit and the total costs of innovation (García-Arca et al. 2014).   

Various models have been developed to select the optimal variant. These models combine 
quantitative and qualitative scales to allow bringing subjectivity into the assessment (Grönman et al. 
2013). The most commonly used of these models is the model by Olsmats and Dominic (Olsmats and 
Dominic 2003) “Packaging Scorecard”, popular with companies like IKEA and Wal-Mart (García-Arca 
et al. 2014). 

6. Conclusions 

Packaging is a key element in increasing the sustainability of supply chains and the companies 
involved (García-Arca et al. 2019). In packaging innovation, product design needs to be integrated with 
packaging design (García-Arca et al. 2014) as integrated product and packaging decisions make it 
possible to optimize the overall environmental impact. Innovative activities require the development of 
cooperation between the company, as the manufacturer of the product, and its business partners, 
especially the suppliers of packaging. Where the intended innovation affects the substance of the 
packaged product and/or the management of the direct or reverse material flow through the chain, it is 
also necessary to involve direct suppliers of inputs and product purchasers. Environmental innovation 
will then affect a much larger part or even the entire supply chain, or supply network, as the case may 
be. 

The conclusions of the qualitative research carried out can be considered inspiring from the point 
of view of the identified possibilities of product innovation (not only in the chemical industry) as they 
were carried out on the basis of exploring possibilities of reducing the plastic packaging of one selected 
product. This limits the possibility of generalization. Therefore, it is possible to recommend further 
research, which can be conducted in two ways: 
• exploring the possibilities of plastic packaging innovation for other chemical industry products 

or chemical industry product groups (e.g. detergents, washing and sanitary products); and 
• exploring the possibilities of developing collaboration with other partners in the chain to innovate 

plastic packaging for products of the chemical industry.          
In combination with the previous research, follow-up research could significantly contribute to 

discovering the real possibilities to reduce the volume of plastic packaging, especially for products of 
the chemical industry. 
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