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ABSTRACT
Discussed elements of the computer databases used in “input-output” analysis method
to identify enterprise impact on the environment. Presented “input-output” database
parameters essential for a company performing road transport of finished products.
Presented a method for determining parameters: energy consumption by means of
road transport and the emissions amount with exhaust fumes from vehicles. Discussed
parameters of the computer databases needed to calculate the amount of fees for use
of the environment. These data and amount of fees for environment usage may be
useful in assessing the scale of the impact on environment by businesses. Described a
method for determining the fee for gases and dust emitted into the air from combustion of fuels in internal combustion engines.
Keywords: input-output, road transport, environmental impact, energy consumption.

INTRODUCTION
Companies have a large influence on the
growth of the country’s economic development
and satisfy human needs. On the other hand,
their activity may adversely affect the environment. Identification of environmental aspects
in a company is the basis for the formulation of
environmental objectives and tasks that allow
to achieve them. Environmental aspects are the
elements in business activities which affect or
may affect the environment. These include resource consumption and the production of side
products, such as contaminated gases, waste water and waste.
The type of environmental aspects and their
impact on the environment depend on the specifics of the company. In transport companies or in
companies in which one of the activities is the
transport of manufactured products or other materials, environmental aspect is the consumption
of energy in a form of motor fuels or emissions of
nitrogen oxides. Environmental impact of these
aspects are depletion of natural resources and the
acidification of the air respectively.
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The scope of environmental actions in companies is highly dependent on their economic situation. Worse economic condition of companies
does not allow them to spend enough financial
resources for environmental purposes. Avoiding
increased costs for environment protection may
also be related to strong competition on the market. Businesses believe that the effects of rising
expenditures on environmental protection will
increase the prices of products and services, and
this in turn will reduce their competitiveness and
cause a loss of their market position.
Actual legal regulations are important for environment protection in businesses. The need to
comply with legal requirements mobilizes companies to pursue protective investment and spending money on environment protection.
Planning measures to eliminate or minimize
pressure on the environment of companies should
be preceded by identifying environmental aspects
and problems and the needs in the field of environmental protection in companies.
A tool for identifying the environmental aspects of a business can be a method of „input-output” analysis. It involves the creation of relevant
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databases, preferably computer ones. The next
step is the analysis of the data focused on defining
the elements of company’s activities that cause
environmental problems and require changes in
order to minimize their negative impact on the
environment.
The research objective of the article is to present theoretical data sets collected in computerized
databases as tools to help identifying the environmental impacts of a company engaged in road
transport of goods.

INPUT-OUTPUT ANALYSIS FOR A ROAD
TRANSPORT COMPANY
A tool that determines the elements of business activities (environmental aspects) that may
cause impact on the environment and the extent
of this impact is the method of „input-output
analysis”. It involves determining the inputs of
an activity involving a kind of consumed natural
resources, energy and other substances, and also
outputs, which include the effects of activities in
a form of finished products, services and by-products. The elements of input and output activities
in the road transport of finished goods are presented in Figure 1.
Another step is to create sets of figures related
to the established input and output elements. The
„input - output” datasets should be collected and
analysed systematically for a considered time interval, e.g. a month or a quarter. The execution,
based on the collected data, calculations, analyses
and reports will be much easier with computer databases. It is advised to create the following computer databases:
•• a database of „input-energy” concerning energy consumption,

•• a database of „input materials and products”
containing information relating to the consumption of raw materials other than energy
and materials necessary to conduct a business,
•• a database of „output-products” containing
information about quantity of produced basic
products and by-products; the base necessary
for production,
•• a database of „output-other effects” about the
effects of non-production activities; the base
needed for service companies or companies
whose one of activities is transportation of finished products,
•• database „output-material by-products” containing information about the amount of byproduct, such as waste, waste water, gaseous
pollutants, dust, other substances,
•• database „output-non-material by-products”
about the amount of the energy emitted, e.g.
noise, vibrations, waste heat, electromagnetic
radiation.
A list of ,,input-output” parameters of databases which are essential for a company engaged
in road transport of goods is shown in Figure 2.
Numerical value of energy consumption in
road transport can be determined according to the
relationship:
Ze = Zpal · WEpal

(1)

where: Ze – energy gained from burning motor
fuel, MJ;
Zpal – motor fuel consumption during the
assessed period, in dm3 (for liquid fuel) or
mn3 (for gas);
WEpal – the energy value of the fuel in MJ/
dm3 (for liquid fuel) or in MJ/mn3 (for gas).
Energy values of motor fuels are given in the
regulation on non-price evaluation criteria man-

Figure 1. Input and output elements in the road transport of goods
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datory for certain types of public procurement
[5]. When assessing the impacts of a company
on the environment one should take into account
the share of biofuels in overall consumption of
motor fuels. This parameter should be a component of the database „input-energy”. Furthermore,
this database should contain data on energy consumption from the power grid. The decrease in
electricity consumption from the grid will be undoubtedly influenced by the use of energy saving
bulbs in company’s venues.
The result (environmental impact) of the consumption of petroleum transportation fuels is the
reduction of non-renewable natural energy resources. The extent of the environmental impact
in this area is indicated by the amount of fuel consumption.
The data in the database „input – raw materials” include the amount of consumed surface water, underground water, including water
supplied from the network, water for consumption, sanitary water and water used for washing
vehicles if the company has a truck wash, the
number of spare parts (components) and fluids
and other consumables divided into those that
can be renewed and recycling and the other, the
number of tires purchased with indication of
their quality, for example tires with lower rolling resistance.

In the output data an important place is
occupied by the information on the effects of
the activities. The effect of operations in the
transport of finished products is the amount of
transported goods.
Environment will be influenced by such activities of a transporting company as emissions
from exhaust gas components: nitrogen oxides
(NOx), carbon monoxide (CO), sulphur dioxide
(SO2), hydrocarbons (HC) and carbon dioxide
(CO2) emissions of PM10 dust, emitted into surface water or soil or sewage system, waste water containing organic materials (petroleum, detergents), production of solid and liquid waste,
noise emission, waste heat from the exhaust and
events accompanied by spilling fluids or property
damage. The quantitative data in this area should
be contained in databases „output – material byproducts” and „output – non-material by-products” respectively.
Emissions of NOx, CO, HC, PM10 from exhaust gases from a vehicle type can be defined
with the formula:
Ei = p · Wei

where: i – the type of exhaust component
Ei – emission component i, g
p – mileage, km
Wei – indicator component of i element g/km.

Table 1. „Input-output” parameters of databases essential for a road transport company
Input

Output

A. Energy
A1. Obtained from combustion process:
- solid fuels
- liquid fuels
- gaseous fuels
A2. From the energetic grid

A. Effects of activities:
- road transportation

B. Raw materials and consumables:
- spare parts (components)
- fluids and consumables
- underground water from water systems
- water from groundwater sources
- surface water

B. Material by-products:
- gaseous exhaust components
- particulates in the exhaust
- dust from the abrasion of tires
- total sewage
- sewage discharged to the sewerage network
- sewage discharged to receivers
- total waste
- hazardous waste and other
- waste recovered in the company
- waste transferred for recovery, including recycling
- waste disposed of in a company
- waste for disposal
C. Non-material by-products:
- noise, vibration
- waste heat
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(2)

wage system, waste water containing organic materials (petroleum, detergents), production of
liquid waste, noise emission, waste heat from the exhaust and events accompanied by
uids or property damage. The quantitative data in this area should be contained in databases
material by-products” and „output- non-material by-products” respectively.
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discharged into the municipal sewerage system,
then such a way of wastewater management is not
subject to environmental charges. The company
is charged by water provider and wastewater recipient only. While the fee for the use of the environment is charged in case groundwater, surface
water, inland and coastal waters are used for business purposes.
The fee for using surface waters is calculated
from the formula:
Owp = V·s·w
(6)
where: Owp – fee for groundwater extraction, PLN
V – the amount of underground water
used, m3
s – unit rate charge for underground water
intake, PLN/m3
w – a fee differentiating factor.

lated separately for contamination and expressed by i factors; the following indicators are taken into account: BOD5, COD
(chemical oxygen demand determined by
dichromate method), total suspended solids, total chloride and sulphate ions, PLN
Oś2j – fees for other substances, such as
volatile phenols, heavy metals and other
substances listed in the Regulation on
fees for using the environment [3], PLN
j – type substances covered by the fee.
The fee for contamination expressed by i indicator is calculated for each indicator, according
to the formula:
Oś1i = Łi · s · w
(8)
where: Łi = Si · Qś
Łi – pollutant load expressed by i indicator, kg
Si – impurity concentration expressed by i
indicator, g/dm3
Qś – the amount of wastewater, m3
s – unit fee rate (according to [3]) per 1
kg of substances released into the sewage
system or to the ground, PLN/kg
w – a factor differentiating the fee for
BOD5 and COD depending on the type of
wastewater (taken according to [4]), for
other pollutants the coefficient w = 1.

Unit rate fee for using groundwater depends
on the purpose. There are, three types of purposes: consumption, social and living, and production and for other purposes.
The value of the fee differentiating factor
depends on the quality of water and water treatment methods performed by the user. For example, if water is not subject to treatment processes
or it is only disinfected or demineralized, the
factor w = 2. In case where water is subjected
to ammonia removal, coagulation, or adsorption,
the factor w = 0.5.
Oś2j fee for other substances in industrial or
Individual fees for 1 m3 of groundwater and
municipal
wastewater, other water for living purdifferentiating factors are given in the regulation
poses, is calculated according to the formula:
on the fees for using the environment [3].
Database on charges for groundwater use
Oś2j = Łj · s
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using the environment. The fee for the billing period (1 year) is determined by the formula:
Qś_op = P·s
(10)
where: Qś_op – fee for rainwater and snowmelt
discharged into surface water or soil, PLN
P – the area from which rainwater and
snowmelt are collected, m2
s – unit fee rate (according to [3]) per 1
m2, PLN/m2.

CONCLUSIONS
Most companies have a passive strategy of
actions towards the environment. It involves the
implementation of solutions that allows only for
complying with the requirements of environment
protection. Some companies are committed to set
higher environmental goals, expressing high environmental awareness and responsibility. Taking
a wider range of pro-environmental actions is related to the intention to implement a formal environmental management system according to ISO
14001 or EMAS regulation (Eco-Management
and Audit Scheme), with the desire to improve
the image to customers and investors and achieve
higher competitiveness.
The basis for defining the objectives and tasks
in the field of environmental protection and the
program of their implementation is identifying and
constantly updating the environmental aspects, i.e.
those elements of the company’s activities which
have or may have an impact on the environment.
A tool that supports identification of environmental aspects of the company and their impact
on the environment is a method of „input-output”
analysis. A good solution is to create digital databases. The data included in „input-output” data-

bases should be systematically collected and analysed at predetermined intervals. Current analysis
of this data allows for identification of the elements of business activities that cause environmental problems and need to be changed.
The effect of environmental actions in a company, in particular those that prevent pollution,
not only reduce company’s pressures on the environment, but also give measurable economic
benefits in a form of lower fees for using the environment.
Lower fees for using the environment indicate a smaller scale of company’s impact on the
environment. The figures of fees for the use of
the environment collected in computer databases may be useful in assessing the scale of the of
company’s impact on the environment.
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