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Abstract 

This study was initiated by the authors in order to 
evaluate the Twister™ method’s environmental pros and 
cons in relation to other traditional floor care methods 
using polish and wax. This has been ascertained through 
a Life Cycle Assessment which was conducted within the 
study. The study has been in co-operation with HTC Swe-
den AB, the developer of the Twister™ method. 

The results show that the elements of the Twister™ 
method with the greatest environmental impact are the 
scrubbing machine that is used and the low energy con-
sumption that the Twister™ method requires. The results 
also show that the Twister™ method has a significantly 
lower environmental impact than floor care methods us-
ing polish or wax. The parts of the Twister™ pad that 
have the greatest environmental impact are the industrial 
diamonds and the material that makes up the pad.  

Key words: Life Cycle Thinking, Environmental impact  

1. Introduction 

With larger floor areas and newer materials, the devel-
opment of more efficient floor care methods has moved 
ahead, and new products have been created to make this 
easier. However, this development, in particular of clean-
ing chemicals, can result in the floor having an increased 
environmental impact during its lifetime. With more and 
more floor space, overall floor care is increasing, which 
can lead to an increased load on the environment when 
incorrect methods and chemicals are used.  

2. Objective

This study, further reported in Larsson et al. [1], was 
initiated by the authors in order to evaluate the Twister™  
method’s environmental pros and cons in relation to other 
traditional floor care methods. The objective was to de-
scribe the environmental impact caused by caring for one 
square metre of floor over the course of one year. This 
impact was also analysed in relation to previous floor care 
studies. 

In order to describe the environmental impact of the 
Twister™ method, a life cycle assessment was carried out 
(from now on abbreviated to LCA). 

2.1. Definition of floor care 

Professional floor care in Sweden can be divided into 
several elements. When a floor is installed, basic cleaning 
or construction cleaning is performed. This is followed by 
regular maintenance in order to retain the function of the 
floor. In this study, such regular maintenance is divided 
into frequent care and periodic maintenance, under the 
collective name of floor care. 

The way in which floor care should be carried out var-
ies considerably, depending on who you ask. The floor 
care methods recommended by floor manufacturers dif-
fer, not only in terms of the technical properties of differ-
ent floor materials, but also in relation to the wishes of 
customers and other local conditions [2]. Floor care 
methods are continually being developed, and several 
different methods may be applicable to the same type of 
floor. 

Two of the more common floor care methods currently 
in use are wax treatment and polishing. Both methods 
entail the floor being given a basic treatment upon instal-
lation, during which a protective layer of wax or polish is 
applied. This is followed by frequent care up until the 
floor needs to be restored to its original condition through 
what is referred to as periodic maintenance [3]. 

2.1.1. Frequent care. Frequent care refers to the daily or 
weekly cleaning that is performed. Depending on factors 
such as traffic load, dirt, type of premises, the age and 
structure of the floor covering, as well as the customer’s 
demands for cleanliness and lustre, the frequency and 
precision of the cleaning can vary considerably [3]. 

2.1.2. Periodic maintenance. Periodic maintenance is 
intended to make frequent care easier, as well as provide 
the floor with better protection. This is performed when 
the floor needs a more thorough clean, and can be due to 
the frequent care not being sufficient or to a higher load 
than normal, which has given rise to increased wear. The 



periodic maintenance entails that the floor is first restored 
through scouring and that the floor care agent is removed 
before new agent is applied. It is normally necessary for 
the premises to be closed off, as the chemicals used can 
be harmful to health [3].  

2.1.3. Chemical products. During both frequent care and 
periodic maintenance, chemicals or chemical products 
may be required. Regulations and directives for these 
differ, depending on whether they are being used for fre-
quent care or periodic maintenance. One reason for this is 
that the cleaning chemicals used during frequent care are 
considered to be dissolved in water, while most residual 
chemicals from periodic maintenance are considered to be 
in solid form, thus making it easier to prevent and handle 
any pollution [4]. The difference between chemical prod-
ucts is also evident in relation to environmental labelling. 
The use of chemicals contributes to numerous complica-
tions, depending on when and how they are used. If more 
chemicals are used during periodic maintenance, the need 
for cleaning chemicals during frequent care may be re-
duced. For further details see Larsson et al. [1]. 

2.1.4. Use of machines in floor care. In larger premises, 
it is worthwhile to use scrubbing machines rather than 
cleaning by hand. Frequent care with a scrubbing ma-
chine usually requires the floor to be dry-mopped first to 
remove any large gravel particles or other transitory dirt 
[5]. The scrubbing machines either have built-in batteries 
that are charged between operations, or are supplied with 
electricity directly via a lead. Machines can be used for 
both frequent care and periodic maintenance. During pe-
riodic maintenance, machines other than scrubbing ma-
chines may be required, depending on the floor care 
method. 

3. HTC Sweden AB 

HTC Sweden AB (HTC) was founded in 1987 as a 
contractor company [6]. From the outset, the focus was 
on the manufacture of floors. The company gradually 
developed its own methods and machines for this pur-
pose. In 1992 it patented the grinding technique that it 
had developed, and today HTC and its subsidiary compa-
nies deliver their products all over the world. HTC has 
also developed a cleaning method, known as the 
Twister™ method. 

The Twister™ method is based on a cleaning pad, pre-
pared with millions of microscopic diamonds (from now 
on referred to as the Twister™ pad), polishing and clean-
ing the floor with water alone. As the floor care process is 
being carried out, the Twister™ pad is worn down with-
out affecting the lifetime of the floor. The binding agent 

that secures the diamonds to the cleaning pad also con-
tains a colour pigment, making it easy to see when it is 
time to change to a new Twister™ pad [6]. 

The Twister™ pad is mounted on a scrubbing machine 
or combined machine in the same way as a polishing pad, 
which means that there is no requirement for a specific 
machine in order to use this method. Before use with a 
scrubbing machine, the floor should be dry-mopped to 
remove larger particles, such as gravel and grains of sand 
[6]. The Twister™ method works on several floor materi-
als, such as natural stone, terrazzo, wax-treated and pol-
ish-treated floors [6]. If the Twister™ method is used 
during frequent care, no cleaning chemicals or periodic 
maintenance will be required [6]. 

4. Objectives and scope 

This section clarifies the starting point for the life cy-
cle assessment of the Twister™ method based on the pur-
pose of the study. 

4.1. Functional unit 

The functional unit is set at “keeping clean one square 
metre of floor per year”. As clean is a qualitative meas-
ure, this study is based on the compared floor care meth-
ods managing to deliver equivalent results as regards 
cleanliness and that correspond with established customer 
requirements. 

4.2. Limitations 

When an LCA is carried out, it is necessary for several 
limitations to be implemented. It is therefore important to 
present both what is included and what is not included. 
This LCA has focused on the following fractions: 

Production of materials and components that make up 
the Twister™ pad 
Transport of these materials and components, includ-
ing packaging 
Energy consumption in the manufacture of the 
Twister™ pad 
Production of materials and components for a scrub-
bing machine, which is used during floor care with 
Twister™ 
Production of a dry mop, which is used prior to floor 
care with Twister™ 
Use of resources in the reuse of the dry mop 
Use of resources in the implementation of floor care 
with Twister™ 
Estimated waste management for a used Twister™ pad  

As the purpose has been to produce an LCA of the 
product that HTC supplies, the focus has been on the 



Twister™ pad. The Twister™ pad can be affixed to dif-
ferent types of scrubbing machine. The scrubbing ma-
chine on which this study is based is considered to be 
representative of the market. The same applies to the dry 
mop. For this reason, data relating to the scrubbing ma-
chine and dry mop are based on data from earlier studies. 

During the course of the study, several perspectives 
have been developed regarding how different functions 
and processes are linked to the life cycle. To ensure that 
these perspectives do not increase the scope of this study, 
they have been demarcated in certain cases. The factors 
that the life cycle does not take into consideration: 

The study does not give consideration to economic 
aspects, time aspects or aspects linked to the premises 
in which the materials for floor care are produced or 
used or in which the floor care process and its waste 
management take place. 
Alternative suppliers of materials for the Twister™ 
pad, which could e.g. alter the length of transport dis-
tances. 
Transport of the Twister™ pad or its packaging from 
HTC Sweden AB to any retailers or consumers. 

4.3. System boundaries 

Based on the limitations, system boundaries have con-
tributed to making the study manageable. The full de-
scriptions of these boundaries can be found in Larsson et 
al. [1] and are summed up here as follows: 

All products and materials are regarded as manufac-
tured from virgin raw material 
The scrubbing machines and mops are only regarded 
from material and energy consumption during produc-
tion, use and resuse 
The electricity average from different energy markets 
is geographically linked to the manufacturing wher-
abouts 
The utilisation and waste management occurs in Swe-
den 

5. Inventory 

When collecting data, several different sources have 
been searched and used. This is both because individual 
sources have not been able to supply data for the entire 
life cycle, and in order to confirm data that has been con-
sidered uncertain. It can generally be said that the aim has 
been to search for data as close to the source as possible, 
i.e. suppliers and contact people at contacted companies. 
In those cases where it has not been possible to identify 
data relating to materials or processes, educated guesses 
have been made or secondary data of varying levels of 
quality have been used. In those cases where this study is 
comparable with earlier studies, data from these have 

been used to facilitate a possible comparison of results. 
Because of this paper’s page limitation, further informa-
tion about data collection methods can be found in Lars-
son et al. [1]. 

5.1. Inventory of Scenario Twister™ 

This section describes the various products and proc-
esses that are required when using the Twister™ method. 
The scenario is based on frequent floor care taking place 
122 times a year (every three days). This ought to be suf-
ficient to satisfy the quality requirements that are stipu-
lated regarding the functional unit. It should be pointed 
out that the Twister™ method in this study means that 
two Twister™ pads have been used [7]. An overview of 
the actual model can be seen below in Figure 1. 

Scenario 
Twister™ 

Manufacture of 
Twister™ 

Manufacture of 
reusable mop 

Manufacture of 
scrubbing machine 

Waste management 
Twister™ 

Use of  
reusable mop 

Use of 
scrubbing machine 

Industrial diamonds

Pads

Binding agent 

Transports

Energy use 

Figure 1. Model of Scenario Twister™ 

5.2. Manufacturing phase 

The manufacture of a Twister™ pad takes place by 
spraying one side of a pad with industrial diamonds and 
binding agent. The pad is baked in an oven to get the 
binding agent to cure [8]. All the components for the 
Twister™ pad are bought in and transported to HTC in 
Söderköping. The transport of the components also en-
tails the transport of each component’s packaging.  

5.3. Usage phase 

The Twister™ method includes primary cleaning with 
a dry reusable mop in order to remove larger particles. 
After this a scrubbing machine is used, which in this case 
is expected to use two 17-inch Twister™ pads. The life-
time of a Twister™ pad depends on how many square 
metres a Twister™ pad can clean before it is deemed to 
be used. This is because the effective surface of the pads 
is worn down as the floor care process proceeds. The life-
time varies significantly depending on a number of fac-
tors, such as the floor material, the need for floor care, the 
season, etc. The way in which the floor care process pro-
ceeds has been described and confirmed by both Karlsson 
[5] and Lundin [7]. 



5.4. Waste management 

The waste from the Twister™ method can be divided 
into three components: mop, dirty water and cleaning 
pad. Waste management is something that HTC cannot at 
present control.  

The reusable mop is reused after having been washed, 
which is described above. The variation in the content of 
the dirty water depends on what type of dirt was on the 
floor, and will not be considered further in this study. 

The cleaning pads are discarded with other coarse 
waste, and are subsequently handled as normal household 
waste [9].  

5.5. Other scenarios 
In order to compare Twister with floor care methods 

that are based on polish or wax, two scenarios have been 
created in addition to Scenario Twister. These are Sce-
nario Polish and Scenario Wax. 

5.5.1. Scenario Polish. This scenario is based on the 
floor having been treated with polish and on the frequent 
care being performed with a general detergent and a 
cleaning machine. The periodic maintenance takes place 
once a year, and the frequent cleaning takes place three 
times a week. Data have been taken from a previous study 
by Paulsen [10].The scenario includes only energy con-
sumption, and does not take into account any environ-
mental impact to which the chemicals may give rise when 
they are used in frequent care or periodic maintenance. 
Data for the manufacture of machines used in frequent 
care and periodic maintenance are also based on energy 
consumption.  

5.5.2. Scenario Wax. This scenario is based on the floor 
having been treated with wax and on frequent care taking 
place by means of the floor being scoured with a recycla-
ble mop and a wax-based detergent. The periodic mainte-
nance takes place once a year, and the frequent cleaning 
takes place three times a week. Input data have been 
taken from a previous study [10]. The scenario includes 
only energy consumption, and does not take into account 
any environmental impact to which the chemicals may 
give rise when they are used in frequent care or periodic 
maintenance.  

6. Environmental impact assessment 

This section contains the combined results of the envi-
ronmental impact assessment. The environmental impact 
assessment is performed on the basis of a damage as-
sessment. For details, see Larsson et al. [1]. 

6.1. Comparison between the scenarios 

The various scenarios are presented in comparison 
with the situation in the reference scenario, Scenario 
Twister™. The results are divided into two parts. The 
first part is a comparison between the scenarios including 
machines, in which the results are presented in Figure 2 
and Table 1. The second part is a comparison between the 
scenarios based solely on consumables, in which the re-
sults are presented in Figure 3 and Table 2. The figures 
are a graphic representation of the tables. This is followed 
by a brief analysis of what the results show. 

Table 1. Damage assessment of the Twister™, Polish and 
Wax scenarios, including machines 

Damage category Human health Ecosystem quality Resources
Scenario Twister™ 100% 100% 10% 
Scenario Polish 291% 172% 246% 
Scenario Wax 392% 232% 333% 

Figure 2. Damage assessment of the Twister™, Polish 
and Wax scenarios, including machines 

Figure 3. Damage assessment of the Twister™, Polish 
and Wax scenarios, consumables only 



Table 2. Damage assessment of the Twister™, Polish and 
Wax scenarios, consumables only 

Damage category Human health Ecosystem quality Resources
Scenario Twister™ 100% 100% 100% 
Scenario Polish 576% 681% 439% 
Scenario Wax 806% 953% 614% 

Scenario Twister™ is set as the reference when pre-
senting the result. This means that the other scenarios are 
compared with Scenario Twister™. For details on how 
this is done, see Larsson et al. [1]. The scenarios that 
have a value higher than 100 percent are worse in envi-
ronmental terms than Scenario Twister™.  

It is therefore visible that the scenarios Wax and Polish 
have a greater impact than Scenario Twister™, irrespec-
tive of whether the life cycle includes machines or is re-
stricted solely to consumables. If the life cycle only cov-
ers consumables, the difference between the scenarios 
increases in favour of Scenario Twister™. In other words, 
the Twister™ floor care method has less environmental 
impact than both polish and wax according to these re-
sults. 

It should be pointed out that Scenario Polish and Sce-
nario Wax are based solely on energy consumption, and 
that any toxicity caused by the use of chemicals has been 
ignored. This could make the difference compared to Sce-
nario Twister™ even greater. 

6.2. Scenario Twister™ broken down into 
fractions 

As Scenario Twister™ includes more stages than just 
the Twister™ pad, the scenario has been broken down 
into fractions. This has been done to demonstrate how the 
various fractions included in Scenario Twister™ relate to 
one another, thereby distinguishing the contribution of 
the Twister™ pad to the overall impact. All the elements 
are weighed against the overall impact that Scenario 
Twister™ has in each individual damage category. The 
results are presented in Table 3 and Figure 4.  

Table 3. Damage assessment Twister™ 
Damage category Human health Ecosystem quality Resources

Reusable mop 0% 0% 0%
Twister™ pad 8% 1% 15%
Scrubbing machine 53% 76% 47%
Energy consumption 35% 21% 30%
Water consumption 1% 0% 4%
Washing the mop 3% 2% 3%
Waste management -2% 0% 0%
Total 100% 100% 100%

The figure is an attempt to represent the results graphi-
cally. However, some fractions produce such low values 
that they cannot be seen from the graphic scale in the 

figure. One fraction has a negative value, which means 
that the overall impact in the damage category Human 
Health does not reach 100 percent. The table is followed 
by an analysis of the results. 

-20%

0%

20%

40%

60%

80%

100%

Human Health Ecosystem Quality Resources

Waste management

Washing the mop

Water consumption

Energy consumption

Scrubbing machine

Tw ister™ pad

Reusable mop

Figure 4. Damage assessment Twister™ 

As seen in Figure 4 and Table 3, the majority of the 
impact within Scenario Twister™ comes from the use of 
the scrubbing machine and the energy consumption it 
requires when used. The Twister™ pad has an impact on 
overall Resources of 15 percent and is consequently the 
third-largest factor in this category. However, the 
Twister™ pad has a lower impact on Ecosystem quality 
than washing the mop. Neither water consumption nor 
waste management are of any major significance com-
pared to the environmental impact of other factors. The 
manufacture of the reusable mop has such a minimal im-
pact that it is not shown in the comparison with the other 
factors that the Twister™ method encompasses. 

7. Discussion 

The discussion is based on the selection of the various 
perspectives that have emerged during the study, as well 
as on the link between the results of the environmental 
impact assessment and earlier studies. The discussion is 
further developed within Larsson et al. [1].  

7.1. Differences in machines 
Because of the layout of the study, different data for 

the scrubbing machine had been used. As a result, the gap 
between the Twister™ method and floor care using polish 
or wax would be considerably greater if data for scrub-
bing machine and energy consumption were considered 
to be the same in all scenarios. For Scenario Polish and 
Scenario Wax, there would also be additional environ-
mental impact from the equipment that is required during 
the periodic maintenance. 



7.2. Transport 

A sensitivity analysis was performed, within the study, 
on how the transportation of component for the Twister™ 
pad affected the overall impact. The result showed that 
even an extreme increase of transport did not alter the 
relation between the scenarios too much. Further investi-
gastions on the impact from the transportation should 
foremost focus on the transportation of the scrubbing 
machine. 

7.3. Choice of energy carrier 

The study has used electricity averages when regard-
ing energy carriers. If energy consumption is derived 
from marginal electricity, the environmental impact from 
Scenario Polish and Scenario Wax would be greater than 
calculated. The reason for this is that Scenario Polish and 
Scenario Wax are calculated solely on the basis of energy 
consumption within the study. 

7.4. Chemical in use 

Within the the earlier study done by Paulsen [10] there 
is a demand for more quantitative assessments of floor 
care chemicals. According to Paulsen [11], the environ-
mental impact that is linked to floor care chemicals would 
increase if the environmental impact of the chemicals 
could be better calculated. For this reason, the results of 
this study, which show that the Twister™ method has a 
lower environmental impact than floor care methods in-
volving polish and wax, would still be correct even if the 
environmental impacts of the chemicals were better in-
vestigated 

7.5. Risks during waste management 

During the calculation of environmental impact, the 
waste management was disregarded; the reason was pri-
marily lack of data. What can be said is that the waste 
water originating from the Twister™ method does not 
contain any detergent from frequent care, while the waste 
water from the other methods does include detergents. 
The environmental impact of the waste water should 
therefore be lower in the Twister™ method compared to 
floor care using polish or wax. 

8. Conclusion 

In this study, an LCA of the Twister™ method has 
been conducted on the basis of keeping one square metre 
of floor clean for one year. The results also include a 
comparison with two other floor care methods taken from 
previous floor care studies, one of which incorporates 

polish and the other wax. The results have also included a 
sensitivity analysis through the use of two scenarios.  

The results clearly show that the scrubbing machine 
and its energy consumption, which the Twister™ method 
has been estimated to use, has the greatest environmental 
impact in the case of floor care with the Twister™ 
method. In the manufacture of a Twister™ pad, it 
emerges that the industrial diamonds and the pad are re-
sponsible for the majority of the environmental impact 
caused by the Twister™ pad. 

The results also clearly show that the Twister™ 
method has a much lower environmental impact than 
floor care methods using polish or wax, based on the 
conditions described in this study. 
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