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Abstract: The aim of this paper is to assess the eco-profile and the environmental benefits of the use of  
mobile interior wall.  The life cycle analysis is developed according to ISO 14040/44. In this paper, based on 
the LCA, the main types of environmental impact of a mobile interior wall have been outlined. This study is 
specifically focused on wood particleboard mobile partitions, produced by Mangini SpA. The results of the 
impact assessment are then compared with similar wall with green insulation and aluminium panel. 
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1. Introduction  

At the boundary between construction and furnishings, 
mobile interior wall are now a important element for the 
office spatial definition.  

Some previous studies have estimated the environmental 
impact of office facilities by using a life-cycle assessment 
(LCA) framework (Junnila, 2004). Typically studies that 
use only one or two impact indicators have estimated that 
the operating energy of the facility dominates the result. 

In this study the operating energy is a major 
environmental issue in the life-cycle of an office building, 
and that some specific building materials are also 
significant. 

The more extensive LCA-studies have also emphasized 
the importance of the energy used but have in addition 
stated that the manufacture of building material may also 
have a significant impact, especially with regard to 
summer smog potential and toxic releases.  

In the study of John et al. is modelled the performance of 
four similar office building designs Concrete, Steel, 
Timber and TimberPlus all based on an actual six-storey 
4,200 m2  building, to investigate the influence of 
construction materials on life cycle energy use and global 
warming potential (GWP). By the study, the final 
destination of deconstruction waste at the end of the 60 
year life-cycle is extremely important. 

In the office, solid or glass partitions, equipped or 
container, modular, the walls are created to meet the need 
of flexibility in architectural offices. By definition, the 
mobile inner walls are characterized essentially by the 
concept of modularity. They are constituted by elements 
which may vary in the type, but which have standard 
dimensions and can therefore be easily replaced without 
requiring changes to the system. Each module is 
interchangeable with another of the same system, having 
the same size, and the whole system must be completely 

disassembled and reassembled without degradation of 
components and without requiring modification of the 
same (UNI 10700). In this context, the aim of this paper 
is to assess the eco-profile and the environmental benefits 
of the use of  mobile interior wall.  The life cycle analysis 
is developed according to ISO 14040/44. In this paper, 
based on the LCA, the main types of environmental 
impact of a mobile interior wall have been outlined. This 
study is specifically focused on wood particleboard mobile 
partitions produced by Mangini SpA (Intini, 2012). 

2. Methods 

2.1. Goal and method 

An LCA study consists of four phases:  

1. goal and scope definition: define and describe 
the object of the analysis, establish the context in 
which the assessment is developed, discuss 
assumptions and data quality, identify system 
boundaries and environmental effects. The 
object of study is described in terms of a so-
called functional unit; 

2. inventory analysis: data collection and modelling 
must be related to the functional unit defined in 
the goal and scope definition; 

3. impact assessment: assessment of the potential 
impacts associated with the identified forms of 
resource use and environmental emissions; 

4. interpretation: interpretation of the results from 
the previous phases of the study in relation to 
the objectives of the study. 

The LCA model developed seeks to identify the main 
types of environmental impact throughout the life cycle of 
a chipboard mobile partition.  

The analysis is carried out according to the Life Cycle 
Assessment (LCA) standard, series UNI EN ISO 14040-
14044:2006. The reasons to use LCA arose from the need 



to have a precise process accounting and to highlight 
potential improvements that could be used in order to 
increase the environmental, energy and economic 
efficiency and overall effectiveness of the processes. 

This assessment methodology is based on the 
identification of energy and materials used and emissions 
released to the environment. The core of the concept is 
the assessment of the impacts at each stage of the product 
life cycle (De Benedetto et al., 2009). LCA evaluates all 
stages of a production chain and it is characterised by 
interdependent phases: one operation leads to the next. 

 

2.2. The functional unit 

According to the standard ISO 14044 the functional unit 
is defined as the reference unit through which a system 
performance is quantified in a LCA.  

The functional unit of the study is the basic solution 
constituted from one blind module, one windows module 
and one door module (see Figure 1).  

 
Figure 1. The functional unit 

The data are considered on an annual basis for the year 
2011. The geographical boundaries are located in Italy. 

The environmental impacts have been assessed starting 
from the production of raw materials all the way to the 
end-product manufacturing, according to a cradle-to-gate 
approach. The use phase is not included in the results. 

The analysis uses the software SimaPro ver. 7.2 (Pre, 
2010) and the database Ecoinvent 2.1 (Ecoinvent, 2010). 

2.3 Allocation and cut-off 

The inputs are allocated on the various production steps 
according to defined procedures. Where possible, the 
allocation is avoided or at least follows a procedure based 
on the mass and economic criteria, except where the 
energy sources break down, according to the loads of each 
plant. Allocation should reflect the physical relationship 

between the environmental burdens imposed, and the 
functions delivered by the system (UNI EN ISO 14044 
2006).  

A cut-off criterion has been established with the 
maximum level of detail. The processes contributing for 
less than 1% of the total environmental impact for each 
impact category have been omitted from the inventory 
(ex: labels, big bags for waste, etc.). 

2.4. The system boundary  

The system boundary determines which unit processes 
must be included in LCA. The life cycle of Planika Classic 
includes: 

• extraction and production of raw materials and 
packaging components; 

• processes for the production of semi-finished 
products, components and packaging; 

• transports, from semi-finished and needed to 
replenish the supplies to those of the 
deployment of recycling and landfilling of waste; 

• internal transports; 

• transport for external works; 

• production processes for the realization of the 
wall; 

• processes for waste disposal; 

• water and energy consumptions; 

• emissions to air. 

2.5. The data quality 

The data quality is described by dividing the information 
in: 

• specific data: data from the site where the 
process takes place, data from the records of 
data available regarding the specific category of 
products or related to the production systems 
employed; 

• generic data selected: data from the database 
equivalent of a technological point of view. In 
particular, we will use the geographic area 
considered representative processes and 
technologically equivalent; 

• other general data: data from other sources. 

3. The data collection 

3.1. The production processes 

The production process of the Planika Classic is shown 
schematically in the Figure 2. 



 
Figure 2. Production processes  

The finished products Planika Classic are constituted by: 

• Chipboard blind module obtained by assembling 
products A+C+D; 

• Glass module with coated Chipboard obtained 
by assembling the phase A+B+C+D; 

• Door module coated chipboard obtained by 
assembling A+B+C+D. 

It is important to define the following hypothesis: 

• for the materials, all the stages starting from raw 
material extraction through manufacturing and 
use, are included; 

• assets and the use of energy services are included 
within the boundaries of the system in relation to 
the processes; 

• in the case of transport, the study examined 
those needed to replenish the semi finished 
products and supplies, considering a medium 
travelling at full load; 

• stages of internal movement occurs by means of 
electric pallet truck, negligible; 

• the methods of treatment of waste are included; 

• the plant uses electricity from the national grid 
and photovoltaic. 

In the study are excluded: 

• transports of the delivery of the finished product 
because the market is characterized by customers 
located throughout the territory to which it is 
difficult to predict localization; 

• maintenance of equipment; 

• processes of infrastructure and machinery; 

• non-compliant products; 

• energy consumption for air compressors, 
maintenance offices. 

4. The approach and the life cycle inventory (LCI) 

4.1 The methodology of analysis 

The methodology of analysis given the complexity and 
particularity of the production process, is a sequentially of 
steps: 

• determination of the raw materials of the 
production process and search of the similar 
product in the database; 

• inventory analysis and implementation of the 
production processes in the software SimaPro; 

• analysis of the energy mix; 

• life cycle assessment. 

In order to quantify all stages of the life cycle of the 
product, the wall was divided in the principal parts: 

• Panels; 

• Door module; 

• Glass module; 

• Upright, transverse; 

• Packing. 

4.2. Panels  

The functional unit consists of the following edged panels: 

• 6 chipboard panels: 996mm x 680mm for each; 

• 2 chipboard panels: 996mm x 2066mm for each; 

• 2 chipboard panels: 996mm x 1042mm for each; 

So the whole process of wood panelling covers a finite 
surface of 10.25 m2. 

4.3. Door-frame 

The functional unit consists of a door frame 996x2096. 

Then the overall process of construction of the frame uses 
a tape of 5.188 m. 

The assembly of a door frame provides for the use of the 
following components: 

• small nylon bracket for door panel; 

• big nylon bracket for door panel; 

• door frame attachment; 

• steel screw; 

• tapping screw TPS ZN 4.8 x16; 

• seals stop. 

4.4. Glass Frame 

The functional unit consists of a frame 996x1020 glass. 

So the whole process of construction of the frame uses a 
ribbon net 8.064 m. 

The assembly of 1 frame glass provides for the use of the 
following components: 

• 1.73 m2 of glass; 

• attachment door glass frame; 



• tapping screw TPS ZN 4.82 x16; 

• seal glass. 
4.5. Upright, transverse 

The upright and transverses are made of painted steel and 
are as follow: 

• 3 uprights; 

• 6 transverses. 

So the overall process of realization of the uprights and 
transverses uses 14 m of steel. 

5. Life Cycle Assessment and Interpretation 

5.1. Assessment 

For all processes and materials of the inventory have been 
identified the related processes within the database 
software SimaPro (Ecoinvent). 

The general framework of a Life Cycle Impact (LCI) 
Assessment method is composed of mandatory elements 
(classification and characterisation) that convert LCI 
results into an indicator for each impact category, and 
optional elements (normalization and weighting) that lead 
to a unique indicator across impact categories using 
numerical factors based on value-choices. 

In most LCA studies, assumptions are made and the 
system boundaries are modified in order to leave some 
elements out. Results of the LCA are often used for 
process optimisation. The applicability depends greatly on 
the model of the process that has been adopted at the 
beginning of the study, which is frequently too simplified. 

The table below shows the overall impacts of the Planika 
Classic wall. The assessment of impacts according to the 
scheme CML2001 is reported in the Table 1.  

CML 2001 is an impact assessment method which 
restricts quantitative modelling to early stages in the cause-
effect chain to limit uncertainties. Results are grouped in 
midpoint categories according to common mechanisms 
(e.g. climate change) or commonly accepted groupings 
(e.g. ecotoxicity) (Guinée et al., 2002). 

Impact category  Unit Value 
Abiotic depletion kg Sb eq 3,192 

Acidification kg SO2 eq  4,264 
Eutrophication kg PO4--- eq 1,282 

Global warming 100 kg CO2 eq 372,200 
Ozone layer 

depletion 20a 
kg CFC-11 eq 0,000 

Human toxicity 100 kg 1,4-DB eq 726,582 
Photochemical 

oxidation 
kg C2H4 0,140 

Table 1. Life Cycle Assessment 

We have investigated the contribution of each production 
step for the realization of Planika Classic (see Figure 3). 
The major contribution is given by the use of steel for the 
production of the uprights and transverses. The second 

significant aspect is the panel edges, followed by the glass 
frame. 

 
Figure 3. The relevance of the processes 

By the results of this study, it is important to master the 
following aspects: 

• alternative insulation; 

• replacement of the panel with other coating 
material. 

5.2. Alternatives to the rock wool 

In the market there are several insulations that could 
potentially replace the rock wool: 

• panels made of EPS (density 32 kg/m³, 
conductivity equal to 0.028 W/mK); 

• composite of polyester and Kenaf fibers (40 
kg/m³, lambda = 0.038 W/mK); 

• insulating polyurethane (32 kg/m³, lambda 
=0.030 W/ mK); 

• panels made from recycled polyester, with a 
density of 30 kg/m³ and conductivity equal to 
0.0355 W/mK. 

From the comparison of environmental impacts, for the 
same heat resistance, it is clear a improvement in 
performance with the use of recycled polyester. 

The results are shown in the Table 2. 

Impact 
category 

 GWP100 Acidifica-
tion 

GER 

Unit kg CO2 eq kg SO2 eq MJ eq 

Panels made 
from recycled 
polyester 

1,783 0,005 83,720 

EPS 3,405 0,023 90,496 

Kenaf 3,170 0,027 59,700 

Polyurethane 4,224 0,014 89,088 

Table 2. Impact comparisons  

5.3. Alternatives to the chipboard 

In the market there are various coatings that could 
potentially replace the chipboard panel: 



• ECOPAN. Lightweight panel made from 
recycled paper. Available in various sizes and 
thicknesses, it is widely used as packing material, 
but is also used in other sectors, such as the 
industrial, construction, automotive, furniture 
and design. 

• SUNDEALA. Material made of 100% recycled 
newsprint from post-consumer in different 
colors. The panel can also be edged with FSC 
certified wood trim or aluminium. 

• DOLUFLEX. Material of aluminium alloy for 
the production of structural panels. It can be 
produced in natural, anodized and pre-painted 
and covered with different materials and is easily 
workable and lends itself to a wide variety of 
surface finishes. The element characterizing the 
family of panels Doluflex ® is a corrugated sheet 
obtained in line with a system of cold forming. 
The subsequent bonding to a flat sheet 
determines the production Doluflex ® single-
skin, a flexible panel that is used for the 
execution of curvilinear elements. 

6. Conclusions  

The best of the three design options in terms of 
performance required by the panel is aluminum. The 
alternative could be the material made from recycled 
paper, but the resistance is limited and would need to 
joining with another panel, such as plasterboard. 

With the use of insulation made from recycled polyester 
and the use of Doluflex panel, the impacts are reduced of 
the 7%. 

The adopted method, Life Cycle Assessment (LCA), is 
useful to define the environmental profile of the product, 
but it is important to crossing the environmental impact 
with the costs and the technical performances. 
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