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INDUSTRY-ENVIRONMENT RELATIONS  
 

 

Abstract: The chapter presents a brief description of the specifics of the 14040 (14044) 

standard implementation according to production process. There were discussed the 

objectives and analysis techniques  of Life Cycle Assessment based on a number 

indicators determined based on Life Cycle Inventory. There were also presented 

simplified matrixes which allow you to create a complete quantitative documentation 

relating to the environmental impact of production.  
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1. Life Cycle Assessment - definition 

Life Cycle Assessment (LCA) is one of a number of environmental 

management techniques to study aspects of the maid environment and the 

potential environmental impacts over the lifetime of the product, starting 

from raw material acquisition through production, use, until the 

liquidation (ARVESEN A.,  BRIGHT R. M., HERTWICH E. G. 2011, 

KRUSZEWSKA I. 1995). 

In ISO 14040 LCA is defined as the "compilation and evaluation  

of the inputs, outputs and potential environmental impacts of a product 

system throughout its life cycle". The LCA is a tool for the analysis of the 

environmental burden of products at all stages in their life cycle, from the 

beginning, such as extraction of resources, through the production  

of materials, product equipment and the final product, and the use of the 
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product to the management after it is in perspective discarded, either by 

reuse, recycling or final disposal  The total system of unit processes 

involved in the life cycle of a product is called the "product system" and 

the model is presented on Fig. 1. (HAUSCHILD MICHAEL Z., ET ALL. 

2013, 8.ISO 14040:2009, ISO 14044:2009) 

 

 
Fig.1. Life Cycle Assessment model 

 

Source: ISO 14040:2009, ISO 14044:2009 

 

Analysis based on environmental life cycle of the product, has 

become one of the most important methods of assessing the effects of 

products on the environment. This complex method of analysis we try to 

gain insight into the entire product life cycle, which includes:  

 extraction and technological processing of raw materials,  

 the acquisition of energy resources,  

 production of semi-finished products and subassemblies, 

 production and distribution of energy, 

 pacacking, transportation and distribution,  

 alternatives handling of the product after use. 
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Such an approach is particularly important when there are alternative 

routes and choices of those variations are less harmful to the environ-

ment. Analysis, modeling and planning for the LCA is also a very im-

portant factor from the point of view of production cycle economic solve. 

Well identified impact on the environment during LCA also allows re-

duce costs. (MOREAU V, WEIDEMA B. P. 2015, PLEVIN RICHARD J., 

DELUCCHI MARK A., CREUTZIG FELIX 2014). 

 

2. Life Cycle Assessment of product 

 

The method of LCA (Life Cycle Assessment) tries to assess (evalu-

ate) all impacts on the environment, which in its life cycle provokes  

a product with the aim that this product is environmentally optimized.  

It represents a compilation and evaluation of all inflows (inputs), effluent 

(outputs) and the potential environmental impact of certain production 

system throughout its life cycle.  

The results of the analysis of Life Cycle Assessment represent the in-

formation base for decision-making in the context of wider environmental 

policy of the company. They can help in determining how different tech-

nological processes differ in terms of environmental impacts, which are 

the most influential stages in the life cycle and where environmental im-

pacts are most problematic and where the life cycle occur. Furthermore, 

the findings of the LCA figure out how to change the effects on the envi-

ronment, if a company decides to change the packaging materials and 

how they change impacts on the environment, if we change the transport 

route for goods or packaging materials from a new supplier (Fig.2). 
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Fig.2. Life Cycle of product 
 

Source: based on RYSZKO A. 2003 

 

The LCA method is currently the only internationally standardized 

method for assessing the impacts of products throughout their life cycles. 

It has become the leading method of ascertaining the impact of products 

on the environment in the world. With it we find both, advantages and 

risks, for the optimization of products from raw material extraction to 

waste management (FORBES R. MCDOUGALL, WHITE P.R., FRANKE M., 

HINDLE P. 2008., RYSZKO A. 2003). 

 

3. Principles of LCA research  

 

No matter of the Life Cycle Assessment study range, it is carried out 

in four phases outlined in the Standard: Environmental Management - 

Life Cycle Assessment - Requirements and guidelines of ISO 14044 

(Fig.3). 
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Fig.3. Steps in Life Cycle Assessment research 
 

Source: based on RYSZKO A. 2003 

 

Analysis of Life Cycle Assessment regardless of the firm's activities 

and irrespective of the type of research facility (product, product) runs 

with in four phases, followed by the succession. 

Phase 1 - determination the purpose and scope of the analysis,  

Phase 2 - (Life Cycle Inventory) - analysis of the sets of inputs and out-

puts (analysis of the technological process, material and energy 

required for the process and emissions and waste, as well as the 

identification of potential sources of their formation, take into 

account issues of intangible assets, such as noise and odor.  

Phase 3 - life cycle impact assessment on the environment (transfor-

mation of the data collected in the impact category indicators or 

categories of damage), 

Phase 4  - results interpretation (application and verification of results). 

 

4. Parameters in LCA research  
 

The use of Life Cycle Assessment  requires knowledge of various pa-

rameters of possible numerical presentation (Fig.4).  
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Fig.4. Main groups of indicators in Life Cycle Assessment evaluation 
 

Source: based on SANGWON SUH, GJALT HUPPES 2005. 

 

Essential parameters that are required to determine in Life Cycle As-

sessment represent six area:  

- Raw materials: specify the amount of raw materials used in kg. 

- Water: water consumption should be attributed to the finished 

product produced. 

- Transport: it should take into account the capacity transport and 

the length of the road, which overcomes. 

- Energy consumption: consider the energy consumption in all 

phases of the production process. 

- Emissions to the atmosphere: specify the atmospheric emissions 

in all phases of the production process, and specify the emissions 

generated during transport. 

- Waste: The different types of waste attributed to the relevant 

phases of the production process. 

http://www.sciencedirect.com/science/article/pii/S0959652604000289
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The environmental parameters are determined by three groups of 

parameters: 

1. Resources consumption  

- consumption of non-renewable resources, 

- consumption of renewable resources, 

- consumption of primary energy sources, 

- consumption of electricity, 

- consumption of water. 

 2.    Pollutant emissions expressed by the potential impact on the 

environment 

- global warming, 

- acidification, 

- destruction of the ozone layer, 

- the formation of photochemical oxidants, 

- eutrophication. 

3. The generated waste 

- hazardous waste, 

- waste for recycling, 

- other waste, 

- depending on the type of materials used it has to be definied in-

formation about the emissions of the different substances (Table 

1).  

Life cycle assessment of the product considering all phases of the life 

cycle from extraction of raw materials to the disposal of waste generated 

in the phase (all data refer to the functional unit). Data must be obtained 

directly from the individual production stations and cells in the organiza-

tion. 

In the absence of data specific to the manufacturing process can use 

data from existing databases - this applies particularly to the production 

of energy, materials, semi-finished products transportation (BRANDÃO 
MIGUEL, LEVASSEUR ANNIE ET ALL. 2013, CHUM H., A. FAAIJ,  ET 

AL. 2011). 
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Table 1. The groups of environmental parameters 

  

ENVIRONMENTAL PARAMETERS 

Resources con-

sumption 

 

Pollutant emissions 

expressed by the 

potential impact on 

the environment 

The generated  

waste 

 

 consumption of non-

renewable resources 

[kg, MJ], 

 consumption of re-

newable resources 

[kg, MJ], 

 consumption of pri-

mary energy sources 

[MJ], 

 consumption of elec-

tricity [kWh], 

 consumption of wa-

ter [m3]. 

 global warming [kg 

eq CO2], 

 acidification [kmol 

eq H+], 

 destruction of the 

ozone layer [kg eq 

CFC-11], 

 the formation of 

photochemical oxi-

dants [kg eq C2H4], 

 eutrophication [kg 

O2]. 

 

 hazardous waste 

[kg], 

 waste for recycling 

[kg], 

 other waste [kg], 

 depending on the 

type of materials 

used it has to be de-

finied information 

about the emissions 

of the following sub-

stances: SO2, NOx, 

Cd, Cr, Hg, Ni, Pb, Zn 

 

Source: based on SANGWON SUH, GJALT HUPPES 2005. 

 

5. Evaluation of parameters in LCA research  

When evaluating the product life cycle may be helpful tables (table 

model presented below Table 2-4). Parameters in table should be strictly 

addressed to type of production in the enterprise.  

In Table 2 should be listed all materials used to construct the product. 

To further evaluation the impact on the environment it is necessary to 

cardinality determination (with respect to one piece or a series of produc-

tion, to tonnage or other adequate metric units). Due to such comparison 

http://www.sciencedirect.com/science/article/pii/S0959652604000289
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it is possible to complete determination the percentages structure of the 

components included in the product. 

 
Table 2. List of materials and chemical substances (example- product about 

1,50 kg, created from 3 different materials) 

 

Material Mass, kg Content, % 

Material 1 0,63 42 

Material 2 0,48 32 

Material 3 0,39 26 
 

Source: own study - example 

 

Table 3. Matrix of product 

Chase of life 

Environmental aspect 

Material 
Energy 

usage 

Solid 

waste 

Liquid 

waste 
Pollution Sum 

Prior to 

manufacturing 
M1 E1 SW1 LW1 P1  

Production M2 E2 SW2 LW2 P2  

Packaging and 

distribution 
M3 E3 SW3 LW3 P3  

Usage M4 E4 SW4 LW4 P4  

End of life M5 E5 SW5 LW5 P5  

 

 

Sum 

 

 

∑𝑀𝑖5
𝑖=1  ∑𝐸𝑖5

𝑖=1  ∑𝑆𝑊𝑖5
𝑖=1  ∑𝐿𝑊𝑖5

𝑖=1  ∑𝑃𝑖5
𝑖=1   

 

Source: own study - example 

 

Table 3 refers to the effect on the environment of all the stages of the 

product - as a combined result, or it can be broken down into individual 

components. The complexity of this matrix depends only on the element 

design. In the case of a product consisting of many subassemblies, it is 

possible to prepare for each component as an intermediate product and 
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then as a final. Table 4 already requires knowledge of the values deter-

mined on the basis of the previously discussed factors. 
 

Table 4. Resorces usage and their effect  

Parameter 
Pre-production 

phase 
Production Usage End of life Sum 

global  

warming (kg eq 

CO2) 

     

photochemical 

smog  

 (kg eq C2H4) 

     

eutrophication (kg 

O2) 
     

acidification (kmol 

eq H+) 
     

Destruction of 

ozone layer 
     

hazardous waste 

 (kg) 
     

Rother waste 

(kg) 
     

Waste to recycling 

(kg) 
     

 

Source: own study - example 

Very important, on the basis of LCI results to determine of midpoint 

categories and their impact on the environment. Especially indicate the 

damage that are caused by evaluated parameters (Fig.5) (HUIJBREGTS M, 

et all. 2001, MARK A. J. ET ALL. 2001, REBITZER G., ET ALL. 2004). 
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Fig.5. Midpoint categories and damage categories in Life Cycle Inventory 

(LCI) 
Source: HUIJBREGTS M, ET ALL. 2001, MARK A. J. ET ALL. 2001, REBITZER G., ET ALL. 2004 

 

Summary 

Caring for the environment it is recommended for all enterprises (any 

sector) explore the potential of control the impact of production on the 

ecosystem. With the Life Cycle Assessment  techniques and standardized 

tasks of 14040 and 14044 standards it is possible to create conditions for 

the production of minimized impact on the environment. Both thorough 
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analysis of Life Cycle Assessment and the setting indicators in Life Cycle 

Inventory help to  reduce consumption of raw materials, decreasing the 

losses caused by excessive production of waste, and thus contribute to the 

promotion of eco-world politics. 
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