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The main objective of this paper is to analyze and compare the characteristics of eco-labeled products
(energy consumption, CO2, annual operation cost, price difference, payback period) versus the unlabeled
products from category electrical and electronic products. The work synthetically presented some of the
relevant conclusions of an eco-marketing research in Romania. It  is  useful  for  producers  and  distributors
in  order  to  increase  their  market  position  and  gain  competitive advantages.
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The aim of the study was to compare the characteristics
of eco-labeled products with the unlabeled products from
category electrical and electronic products.

The  ecological  label  has  been  implemented  by  the
European Commission  in  1992  in  order  to  encourage
the  market  of  products  and services with low negative
impact on the environment [1].  Today  there  are  well  over
100  different  eco-labels  in  the  world,  most  of them used
somewhere in Europe [2].

To live sustainably, the Earth’s natural resources must
be used at a pace they can recover. However, our consumer
society exercised enormous pressure on the planet.
Ecological footprint of the Europe is one of the largest on
the planet. If the rest of the world population would live
like Europeans would be necessary the resources of more
than two planets such as Earth for support [3].

For the modern society to become sustainable in the
long term, the products that have lowest negative effect
on the environment should become the accepted standard
[4-6].

When developing EU Ecolabel criteria for products, the
focus is on the stages where the product has the highest
environmental impact, and this differs from product to
product [5]. Other products, such as electronic equipment,
have a very high environmental impact during their use
phase, so criteria will focus on the efficiency of their energy
consumption [6].

The Ecolabel applied to electrical products and
household appliances guarantees that these products
consume less energy during the use, guarantees a high
level of performance, are quality products with durability
and not contain substances hazardous to the environment
and to human health [7].

There are several benefits of using labels, among which
stands out the possibility of obtaining better prices, creating
a positive image of the brand, creating good relations with
public authorities and the opportunity to identify ways to
reduce costs [8].

Some scattered anecdotal evidence shows that sales
have increased when an eco-label has been obtained, but
there is no statistical data in general to show the market
power an eco-label may confer on a product [9].  Producers
however continue to apply for and pay for eco-labels,
indicating they have some market value. Also, it is difficult
to separate out the market impact of the eco-label from

other factors which influence a products’ market share
[10].

Romania is among the countries where the notion of
green products started to widen. On the other hand, for
them there are no obvious and established standards for
product quality  or  environment. The consumers can find
imported goods that are produced in the areas under
license and which have recycling labels, but there is a total
lack of recycling infrastructure in their market [11] .

The paper presents the main preliminary results of a
market survey conducted in 2010-2013, the LIFE + project
- Promoting green products, a study carried out in Romania
in order to create a national register of green products.

Experimental part
The market research took place in Bacau, Romania

during to 2010-2013, targeting a total of 11 market places,
namely 7 supermarkets and 4 department shops/malls.
The choice of the specific market places was based on
their relevance to the consumers in the region, the volume
of products they sell and the presence of specific categories
of products of interest under the present study.

The product categories analysed are the following ones
(GREEN PRO, 2010; GREEN PRO, 2013 [12,13]):

-Electric lamps
-Laptop Computers
-Monitor Pc
-Refrigerators
-System unit
-Televisions
-Vacuum cleaners
-Washing machines
For each product category the following main

parameters were calculated: CO2 emissions (Em), price
difference (PD), annual operational costs (AOC), and
payback period (PP).

CO2 emissions (Em)
This parameter was calculated based on the energy

consumption (Ec) of the analysed products specified on
the Energy label of each product (publication of these data
is mandatory for all appliances sold in the EU and these
must be clearly displayed on each appliance at the point of
sale). The energy consumption (Ec) was calculated as an
average value for each sub-category (eco and non eco
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products). The CO2 emissions (Em)  were then calculated
by using the methodology described in the British Standard
PAS 2050:2008 Specification for the assessment of the
life cycle greenhouse gas emissions of goods and services
as well as the Guide to PAS 2050 How to assess the carbon
footprint of goods and services, using the conversion factors
from the Greenhouse Gas Protocol (GHG) [6].

Thus the calculation is:
  (1)

where: Em: CO2 emissions [t], Ec: Energy consumption
[kWh], C: Conversion Factor [for Romania 0.337 in t CO2/
kWh]

Price difference (PD)
The difference in the sale price between eco and non

eco products was calculated, based on the mean price
found in the marketplaces of the two sub-categories, as:

    (2)
where: PD: Price difference [euro], Pe: Price of eco product
[euro], Pne: Price of non eco product [∈ ]

Annual operational costs (AOC, AOCD)
This parameter refer to the standard operational costs

of the analysed products, that entail energy and water
consumption (only for washing machines). Consumption
data provided by each producer in the product label were
used for the calculation (the power consumption is
mandatory to be displayed on the device, EU Directive 92/
75/EC), together with the current prices for households for
electricity and water in Romania. Other costs (e.g. cost of
detergents for washing machines, cost of auxiliary
materials like removable dust containers in vacuum
cleaners, maintenance costs where applicable, etc.) were
not considered for the AOC calculation.

The following assumptions have been made:
The lights bulb is used for six hours a day, every day over

a year.
For the washing  machine I considered : washing

program for 1 h at 400 C at load weights 4.5 kg and that a
machine will be used twice a week.

The annual energy consumption of the TV, in kWh,
calculated based on the manner (on) in operating condition
for 4 h a day and 365 days a year.

For the refrigerators: the systems refrigeration are
permanently on there was no need to add a constant for
periods of use.

Concerning Personal Computers (System Unit and
Monitor) and Laptop Computers the energy consumption
is calculated for eight hours a day for five days a week.

The Vacuum cleaners are considered used an hours a
week .

The following formula was used for the calculation:

(3)

where: AOC: Annual operational cost [euro/y], Pel: Price
of electricity [euro/kWh],  Pw: Price of water [euro/L], EC:
Energy consumption per year [kWh/y], WC: Water
consumption per year [L/y]

The difference in annual operational costs between eco
and non eco products (AOCD) was then calculated as:

  (4)
where: AOCD: Difference in annual operational costs [euro/
y], AOCne: Annual operational costs of non eco product
[euro/y], AOCe: Annual operational costs of eco product
[euro/y]

Payback period (PP)
Payback period was calculated based on difference in

price and in annual operational costs between eco and
non eco products, in order to identify in how many years a
supposedly higher initial purchase cost of an eco product
can be recovered by lower annual operational costs.

The formula used was:
 (5)

where: PP: Payback period [y], PD: Price difference[euro],
AOCD: Difference in annual operational cost [euro/y]

Results and discussions
From the market research the following products were

identified (table 1).

Table 1
 PRODUCTS IDENTIFIED DURING THE

MARKET RESEARCH

Fig. 1. Energy consumption (Ec) for each
product category
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The category with the largest number of available eco-
products is the televisions one (29 different ecolabeled
products), while the vacuum cleaners one presents the
largest percentage (37.8% of the total number of available
products); on the other hand ecolabeled washing machines
have a limited availability (5 products out of 140), followed
by electric lamps (9.3% of the total). Considering the total
numbers, eco products are less than the 15% of the
available products of the product categories analysed in
the study.

Energy  consumption  is  also  an  important  factor  to
consider  when  purchasing  a  product. It can be seen that
the refrigerators and washing machines eco-labeled
consumes little energy (electricity consumption is reduced
by approximately 53% for televisions, 45% for refrigerators
and 40% for washing machines) compared to those
without ecolabel. Ecolabel these products guarantee a high
level of performance, a level of noise reduced use of
substances with minimal effects on the ozone layer and
global warming, ease of disassembly and recycling and

parts availability is guaranteed continuous 12 years after
production [12, 13].

Regarding electric lamps, power consumption is
reduced compared to conventional ones and are produced
with durability.

CO2 is the greenhouse gas most commonly produced
by human activities and it is responsible for 64% of man-
made global warming. Its concentration in the atmosphere
is currently 40% higher than it was when industrialisation
begain [14].

The large range found for the refrigerators category can
be explained by the fact that these products have a wide
range of technical characteristics in order to satisfy the
different needs of the costumers. With regards to the price
difference among eco and non-eco products the following
scenario was observed (table 2).

Electric lamps, monitor pc and vacuum cleaner are the
product categories with the highest mean price difference
compared to non-eco products, while for the other
categories the additional cost is limited.

Fig. 2. CO2 emissions (Em) for each product
category

Fig. 3. Mean energy consumption (Ec) and
CO2 emissions (Em) for each product category

Table 2
 PRICE DIFFERENCE (PD) FOR
EACH PRODUCT CATEGORY
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Refrigerators and washing machines are the product
categories determining the highest mean  AOC (fig. 4).
The largest range of variation of  values in green products
is related to the refrigerators category (27.74÷49.5∈ ) while
for the category monitor pc variation is limited
(12.17÷13.76 ∈ ).

Eco products have a lower annual operational cost AOC
than non eco ones; this difference is now quantified by the
parameter AOCD (expressed in euro ). The largest range
of variation of difference annual operation cost is related
to the vacuum cleaners category (28.29 ∈ ) and for the
monitor pc category the difference is lower (1.59 ∈ ).

The payback period is the length of time required to
recover the cost of an investment. The Investment that we
investigate is the choice of an eco product instead of a non
eco one. The purchase cost of eco products is higher than
the purchase cost of non eco ones. The payback period
now becomes: in how many years the higher initial
purchase cost of the eco product is recovered by its lower
annual operational costs.The largest range of variation of
payback period is related to the category of laptop
computers (23.63 years) and for the lightbulbs category
the payback period is lower (0.41 years).

Conclusions
Survey results clearly indicate that eco-labeled products

have a higher purchase costs compared to non-eco
products, but the payback period is lower because they
have a low energy consumption. On the other hand eco-
labeled non electric products have a very limited price
difference compared to the non-eco ones (<0.6%).

Electrical appliances represents approximately 40% of
the electricity consumption of households, a big part of the
bill for water and waste generated.

The purpose of the Green Registry is to increase the
number of consumers and users through accurate
information on the benefits of eco-labeled products. Green
products provide, as a whole, a better quality for consumers,
since they incorporate the environmental requirements
while the production of non-eco products causes serious
damage to the environment.

The education of consumers on the consumption of
green products will contribute to changing patterns of
production and consumption and minimizing human and
industrial activities on the environment.

It is necessary to revise he main concerns and openings
for a more innovation design of ecoproducts. Many products
are designed for international mass markets. The producers
have to ensure that the most appropriate and efficient
products are available to their markets. A major goal is to
improve product performance. Among the main patterns
were proposed the priorities addressed to energy, waste
and other eco-design aspects of products, taking into
account whole-life environmental impacts.

Eco-labels are also considered by manufacturers as a
valuable tool to communicate the environmental qualities
and quality image of their product and their company.
Research has shown that improvements in environmental
performance of a product only became a significant
competitive factor once competitive levels of product
performance, quality and value are attained.

An important feature of eco-labeled products is durability
of the product, if it is built to withstand. In some cases it
seems attractive buying the cheapest product, but in fact
it may be the most expensive in the long and harmful to
the environment. Products of inferior quality (regardless of
their environmental characteristics) tend to have a shorter
life. If a cheaper product has to be replaced more often
than a more expensive product, this will result in higher
costs, extra energy consumption, and more waste. Most
attention in terms of environmental performance should

Fig. 4. Annual operation cost
(AOC) in euro for the different

product categories

Fig. 5. Difference annual operation cost (AOCD)
Fig. 6. Payback period (PP) in years
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be given so that he could choose a way as environmentally
friendly, taking into account the equipment and materials
used.
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