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2. Comparing LCC and LCA 
LCC and LCA both consider impacts attached to life cycle stages, support decision making, and are 
iterative processes of improvement with more insights and better data. Despite these similarities, there 
are radical differences in the purpose and approach between LCA and LCC due to the fact that they 
arise from two different disciplines [Langdon 2007]. Table 1 shows how the two approaches compare 
to one another [Norris 2001], highlighting the similarities and differences [European Technical 
Contractors 2003], [Langdon 2007]. 

Table 1. Comparing LCC and LCA, adopted from [Norris 2001] 
 LCC LCA 
Purpose Determine cost-effectiveness of 

alternative investments and business 
decisions, from the perspective of an 
economic decision maker such as a 
manufacturing firm or a consumer. 

Compare relative environmental 
performance/effectiveness of alternative 
product systems for meeting the same end-use 
function, from a broad, societal perspective.  

Activities which 
are considered 
part of the life 
cycle 

Activities causing direct costs or 
benefits to the decision maker during 
the economic life of the investment, as 
a result of the investment. 
 

All processes causally connected to the physical 
life cycle of the product; including the entire 
pre-usage supply chain; use and the processes 
supplying use; end-of-life and the processes 
supplying end-of-life steps. 

Flows 
considered 

Cost and benefit monetary flows 
directly impacting decision maker. 

Pollutants, energy, resources and inter-
process/system (technosphere-ecosphere) flows 
of materials and energy. 

Units for 
tracking flows 

Monetary units (e.g. euro, dollars). Primarily mass, energy & other physical units. 

Time treatment 
and scope 

Timing is critical. Present value 
(discounting) of costs and benefits. 
Specific time horizon scope is 
adopted, any costs or benefits 
occurring outside that scope ignored. 

Impact assessment may address a fixed time 
window (i.e. specific  temporal system 
boundaries) of impacts (e.g. 100yr time horizon 
for assessing global warming potentials) but 
future impacts are generally not discounted. 

Usage Supports decision making processes. Supports decision making processes. 
Process  Iterative  Iterative  
Summary: 
Similarities 

Similarities: 
Both approaches utilise similar data/modelling approaches, particularly with regard to: 

- Quantities and specification of materials. 
- The service life of the materials. 
- The maintenance and operation implications (assumptions on use). 
- End-of-Life proportions related to recycling, sale value and disposal. 

Both approaches include similar level of analysis, specifically with regard to: 
- Assesses long term impacts. 
- Analysis with diverse range of inputs. 
- Using similar input data. 
- Consider operation and maintenance. 
- End-of-Life opportunities are considered. 
- Assesses alternatives and base. 
- Decisions based on performed analysis. 

Summary: 
Differences 

- Focuses mostly on the market 
cost. 

- Results are obtained based on 
costs and the results are used 
to support investment 
decisions. 

- Takes production into account with for 
example associated energy. 

- Decisions are based on potential 
environmental impacts by considering 
multiple impact categories. 
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Some recommendations to use LCA and LCC together have been defined by different researchers
[Wood and
answer questions regarding the sustainability of a building, since this mixture will consider the 
economic and environmental aspects 
and LCA must only be 
[Hunkeler 
and still makes sense for both methodologies 
alternatives, but the inputs in the two assessments must be the same to facilitate comparison of the 
economical end environmental results 
Nevertheless, the LCC and LCA results for the Eco
differences in framework, modelling, availability of data and requirements. Parallel modelling of LCC 
and LCA was especially complicated since different data were avai
Thereby it led to the inclusion of different life cycle stages in the LCC and LCA models. While the 
LCA could use mostly real data, 
assumptions. Therefore, the two

3. Comparing LCA and LCC for PSS
In order to make the LCC and LCA study comparable a common functional unit was defined for the 
Eco-Box case, introduced above, since both assessments consider different
support decision making processes. Even though the 
capabilities with each other, LCC and LCA still have flow similarities. The unit of analysis was the 
physical system of the PSS, includi
The LCC and LCA were based on the same four scenarios. The four scenarios were based on two 
physical 
and an alter
in the available budget, supplier base and intended use
included a PSS approach, including leased materials, and a 
were bought
total solution space unfolded by 

 
Figure 1 shows an illustration of how LCC and LCA were applied in this case study. 
same goal and scope were defined. The modelling was carried out separately, but in parallel, which is 
indicated by the arrow in the middle. Finally, a comparison of the two assessments was carried out. 
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5.1 The flexibility of LCC 
During this study it was discovered that LCC lacks consensus and standards, with many approaches 
having been applied by different researchers. This led to a more open and simpler goal and scope 
definition for the LCC of this study, compared to the LCA. In general it can be said that LCC studies 
are more flexible, but less consistent. Current standards and recommendations for performing LCC 
mainly consist of standard values that are useful for screening, whilst recommendations for LCA are 
more specific. Guidelines for LCA are more detailed than for LCC and include, for example, 
recommendations of which life cycle stages to include and which to exclude, according to the purpose 
of the particular study. LCA standards generally have more detailed calculation method guidelines, 
which are non-existent and still under development for LCC. Throughout the study it was discussed 
that LCA practitioners have been able to define international standards and guidelines to perform 
LCA, leading to consistency in performing LCA. The same is needed for the implementation of LCC, 
which must gain similar international standards and guidelines. At such a stage it will be easier to 
compare the LCC and LCA results. 

5.2 Learning from LCA 
Since common standards are lacking for LCC, an idea could be to use the same LCA framework, in 
order to make them comparable. One way could be to follow for example the ILCD Handbook 
[European Commision 2010] consistently or any other international guideline to perform LCC. The 
reason for this is that ILCD has a detailed handbook on performing LCA with a detailed description on 
how to define the goal and scope and how results should be treated, assessed and interpreted. It could 
of course be confusing to use an LCA guideline to perform LCC, but by turning the mind from 
environmental impacts to cost impacts will most likely reveal how it should be performed and how the 
recommendations should be treated. Thereby a more consistent comparison between LCC and LCA 
could be gained and concurrent integrated analyses made possible. 
Moreover, the further development of tools integrating environmental and economic impacts are 
needed in order to facilitate a consistent and proper comparison between LCC and LCA. Likely to be 
included is the expansion of system boundaries to complement the comparison of LCC and LCA. In 
the case described in this paper, the system boundary turned out to be very different considering the 
LCC and LCA for the Eco-Box. LCC can learn something from LCA, when it comes to the definition 
of system boundaries, as it was noted in the performed literature study on LCC that there are many 
ways to define system boundaries. Another example is the need to have the same functional unit in 
LCC and LCA to be able to compare [Hunkeler and Rebitzer 2005]. The LCC literature does not 
directly describe about the need for a functional unit, but something similar is proposed to be used. In 
order to be able to compare LCC with LCA a common functional unit is necessary, which is also why 
a functional unit was defined for the LCC in the Eco-Box case. 
Currently the best solution could be to use an LCA guideline for LCC, since no standards for LCC are 
defined and guidelines to perform LCC and LCA together do not exist. By having the exact same flow 
and focus the generation of a more comparative study between LCC and LCA ought to be possible, 
since the foundation and frameworks are the same and only allow focus on the same inputs. 

6. Conclusion 
The comparison performed for the Eco-Box showed the importance of having the same product 
system and inputs in order to initiate a comparison of the environmental and economical results. It is 
proposed to ensure alignment between the assessments to make the results comparable [Wood and 
Hertwich 2012]. When dealing with sustainability one has traditionally assessed the environmental 
aspects, but sustainability is more than environment and to gain a broader sustainable picture, a fusion 
between LCC and LCA can be performed. However, this appears to be a very new area which is 
hardly touched upon in the literature, even though some recommendations can be found. The third 
aspect of sustainability, namely the social element, is fully acknowledged but was not dealt with in this 
study. 
The performed assessment for the Eco-Box had many obstacles, because two different assessments 
had to be performed in parallel and the results had to be compared. Due to the differences in 
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assessments it was not possible to perform a holistic comparison. However, fragments of the results 
could still be compared, since they had the same inputs. Some common results were therefore gained, 
but the comparison has certainly scope for enhancement. LCC needs and lacks international standards 
and guidelines like LCA that also must be as detailed and comprehensive as LCA, in order to make a 
more proper comparison.  
It would therefore be interesting to let the LCC assessment follow an LCA guideline, to secure same 
basis and alignments throughout the two assessments and thereby secure a proper comparison, since 
international LCC standards do not currently exist. This will most likely be good for the comparison, 
but is currently only a suggestion that is based on the performed assessment for the Eco-Box 
construction. A proper guideline to use LCC and LCA together in a concurrent and integrated fashion 
would be optimal for allowing comparisons that are useful in the design process. 
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