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Abstract 

Improved communication of environmental impacts – The 

case of LCA results 

Life cycle assessment (LCA) is a widely used environmental assessment tool. However, 

only a small share of efforts have been made to extend communication. Researchers, 

practitioners, and their targeted audiences have divergent needs and knowledge for using 

and communicating the information provided from LCAs. As such, communication 

efforts are needed to transparently and coherently identify how LCA can be used and how 

to interpret the results. 

 

The goal of the study is to provide insight and guidance on improved communication of 

LCA results. The goal is approached, on the one hand, by exploring how LCA results 

presently are communicated, and on the other, by exploring preferences on 

communication among different stakeholder groups. 

The study employs a mix of methods; interviews, a literature review and a final online 

survey. Results from these methods are later analyzed and triangulated to provide 

further understanding of improving LCA communication; based on feedback, needs and 

knowledge from all stakeholders involved in the study and scientific knowledge.  

The interviews resulted in a review of divergent needs, knowledge and opinions from 

different societal actors on communicating life cycle-based knowledge. The interviewees 

highlighted the importance of communication of intent and conclusions. This was 

however not reflected by the current practice identified in the literature reviews. The 

survey respondents emphasized the importance of tailoring communication to media 

and audience, and a need for a certain LCA knowledge when communicating LCA results. 

Perceptions towards result presentation in figures and tables were mapped. Of suggested 

actions for improving communication, education and courses received the most 

recognition. 

In conclusion, the study identified a need for focus on LCA communication, both when 

it comes to the identification and evaluation of current practice and providing support 

for those communicating and receiving LCA results. 
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Preface 
This study was performed 2018-2019 with funding from the Swedish foundation 

Stiftelsen ÅForsk (18-443). Additional funding was received from the FORMAS project 

“Introducing high value product formation into the biorefinery”, to explore the 

implication for bioeconomy related LCAs. The aim of the study was to provide insights 

and guidance on improved LCA result communication.  

The motivation for the study was curiosity on existing practices for communicating 

results, in addition to curiosity on how different groups (LCA practitioners/researchers, 

LCA commissioners, and communicators) experience communication quality.   

Researchers in the project were from RISE Research Institutes of Sweden and IVL 

Swedish Environmental Research Institute. Valuable contributions were also received 

from anonymous participants in interviews and the online survey. 
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Summary 
This study identified that there are vast opportunities for improving the communication 

of LCA results. Currently, only a small share of efforts has been made to extend 

communication. As such, communication efforts are needed to transparently and 

coherently identify how LCA can be used and how to interpret the results. 

Through interviews with both those conducting and receiving LCAs, a literature review 

on current practice, and a survey identifying perceptions of different stakeholder groups, 

LCA result communication was explored from different angles. The mix of methods 

unveiled a discrepancy between what was found important and identified practices. The 

interviewees highlighted the importance of communication of intent and conclusions. 

This was however not reflected by the current practice identified in the literature reviews. 

The survey respondents emphasized the importance of tailoring communication to 

media and audience, and a need for a certain LCA knowledge when communicating LCA 

results. Perceptions towards result presentation in figures and tables were mapped. Of 

suggested actions for improving communication, education and courses received the 

most recognition. 

We recommend that significantly more time is allocated in all LCA projects to ensure 

better communication. This can be approached through a more thorough review of the 

1) audience, 2) how the results will be used, 3) how the results are presented and 4) 

language used to communicate results. LCA practitioners should avoid complex 

diagrams and figures to show results of their studies (with exception to result 

communication for scientific articles). We recommend that LCA results are presented 

with several approaches to communicate the results to different stakeholders. Numbers 

should be used to support conclusions, not as isolated messages. For LCAs supporting 

the transition to a bioeconomy, where numerous dimensions are assessed, concise 

communication of results becomes even more important. 

It will be important to provide direct support for the funders and contractors of LCAs to 

the producers and practitioners of LCAs and finally those stakeholders who are directly 

targeted. This includes directly providing education to stakeholders along this chain on 

life cycle thinking. Furthermore, practitioners and researchers will necessitate increased 

understanding on communication of results and conclusions. This will require an 

improved understanding of methods and expressions to formulate their results when 

comparing systems is called for. In a wider perspective, life cycle thinking is becoming 

increasingly common knowledge. Nonetheless, it will be important to express and 

provide knowledge to a large base of societal actors on what LCA is, how it is conducted 

and how the results can be interpreted; especially as life cycle information (e.g. carbon 

footprints and various labelling schemes) are based on life cycle methods.   
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1 Introduction 
Life cycle assessment (LCA) is a widely used environmental assessment tool. It has the 

ability to cover the whole life cycle of products and services, and to assess several types 

of environmental impacts of products and services throughout their entire life cycles 

(ISO 2006, Finnveden et al. 2009). While LCA and associated tools are often claimed to 

be robust and thorough, researchers, practitioners, and their targeted audiences have 

divergent needs and knowledge for using and communicating the information provided 

from LCAs, while only a small share of efforts have been made to extend communication. 

For example, the literature available on teaching LCA is primarily concerned with the 

students’ understanding of the method (Cosme et al. 2019). Additionally, societal actors 

and decision makers using LCA information are often ill-informed of the method and 

results from LCA (Lazarevic et al. 2018). As such, communication efforts are needed 

among these stakeholders to transparently and coherently identify how LCA can be used 

and how to interpret the results. 

 

1.1 Motivation for the study 

The initiators and conductors of the study share an interest in, and curiosity about, how 

LCA can be used in the best possible way. Frida Røyne and Michael Martin have both 

been involved in LCA method development for several years, while Louise Quistgaard is 

a project communicator with extensive experience of environmental research. We see 

this study as an opportunity to improve our own, and others, understanding and practice 

of LCA result communication.  

1.2 Goal and scope 

The goal of the study is to provide insight and guidance on improved communication of 

LCA results. The goal is approached, on the one hand, by exploring how LCA results 

presently are communicated, and on the other, by exploring preferences on 

communication among different stakeholder groups (LCA practitioners/researchers, 

LCA commissioners, and communicators).  

The term “communication of results” is broad, and can be divided into several 

dimensions: 

1. The physical dimension: Which platforms the results are distributed through 

(for example by scientific article, report, twitter, and conference presentation) 

2. The social dimension: How the results are distributed (by for example one-way 

communication via scientific article, explained in a forum, or dialogue between 

practitioner and commissioner) 

3. The expressive dimension: How the results are expressed and compared 

quantitatively, qualitatively and visually. 

 

All three dimensions are important for the quality of results communication. In this 

study we focus primarily on the third dimension, the “expressive dimension”, although 

the physical and social dimensions are also explored. 
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Some extra focus has been put on a particular field, namely the bioeconomy. The 

bioeconomy is a strategy for a sustainable transition. It is therefore extremely important 

that the technologies developed offer sustainable solutions and effective performance 

communication. At the same time, we have experienced that it is challenging to 

communicate scale and severity of impacts of such “new” bio-based products. 

1.3 Intended audience 

The intended audience consists of all those having an interest in improving LCA 

communication practice, such as LCA practitioners and communicators, and those 

having an interest in better understanding LCA results, such as LCA commissioners. 
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2 Method 
The study employs a mix of methods; interviews, literature review and a final online 

survey. Results from these methods are later analyzed and triangulated to provide 

further understanding of improving LCA communication; based on feedback, needs and 

knowledge from all stakeholders involved in the study and scientific knowledge.  

 

2.1 Interviews 

The purpose of the interviews was to gain knowledge of what could be relevant to analyze 

when looking at current practices (the literature review), of what could be relevant to ask 

for in the survey about perceptions, and to get direct recommendations for better 

communication. 

Semi-structured interviews were performed between February and March 2019, in 

physical meetings or Skype, with 11 respondents. The respondents were chosen from 

contact networks of Frida Røyne, Michael Martin and Louise Quistgaard and affiliated 

companies with the Swedish Life Cycle Center. These included individuals from 

universities, research institutes, industry and governmental/public authorities, and can 

be categorized as researcher/practitioner (6), commissioner/decision maker (4), and 

communicator (11).  

The interviews lasted for approximately 30 minutes and were run as open dialogues.  

Some main themes were covered in most cases: 

• LCA experience of respondent 

• General impression about LCA communication 

• Definition of good and bad LCA communication 

• Dependence of audience 

• Communication of scale and severity 
 

 

2.2 Literature review 

The purpose of the literature review, performed 14.03.2019, was to identify how LCA 

results are currently communicated. LCA results are communicated in numerous 

channels but we have focused on one particular: peer reviewed scientific articles. This is 

due to the fact that they have been through a review process to provide “quality check”. 

We limited the search to studies published in 2018 so that the state of the art in the field 

is included. 

The review was limited to the liquid fuels bioethanol and biodiesel (most common biofuel 

products (Hjuler et al. 2018)). More LCA results can be found on biofuels than on 

biomaterials (Hjuler et al. 2018). In addition, LCA serves as a core component of several 

                                                        
1 We reached out to several communicators but only one responded that they could attend the 
interview.  
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biofuels policy instruments (McManus et al. 2015); which is the only industry with 

mandatory LCA requirements (Lazarevic and Martin, 2016). An adjacent hypothesis is 

thus that the communication quality of biofuel LCAs has benefited from available case 

studies and method development. Other bioproducts such as plastics and chemicals were 

indirectly included as several of the articles analyze biorefineries with multiple outputs.  

The literature search was performed in Scopus with the specifications listed in Table 1.  

 

Table 1. Literature search specifications  

Document search settings Specification 

Boolean string (article title, abstract, 

keywords) 

LCA OR ”life cycle assessment”  
AND bio* AND *ethanol OR *diesel 

Article title 
LCA OR “life cycle assessment”, and bio* 

limited to article title 

Date range (inclusive) published  2018  

Document type limited to  Article 

 

 

2.3 Online survey 

The purpose of the survey was to evaluate strengths and weaknesses of different 

communication approaches by identifying the preferences of three respondent groups: 

LCA researchers/practitioners, LCA commissioners/decision makers, and 

communicators.  

The survey was designed in the online survey tool Surveymonkey and sent on April 29th-

30th to 54 individuals, affiliated to universities, research institutes, industry and public 

authorities. They can be categorized as researcher/practitioner (31), 

commissioner/decision maker (15), and communicator (8). The respondents were 

chosen based on the networks of Frida Røyne, Michael Martin and Louise Quistgaard.  

All recipients received the same survey. The survey had two main themes; one about 

communication of LCA results more in general, and one more specific part, about the 

communication of results figures from biobased product LCAs. The “general” part was 

inspired from the interviews. The “specific” part used findings from the literature review. 

The survey questions can be found in the Appendix. 
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3 Results and discussion 
 

3.1 Interviews 

The interviews resulted in a review of divergent needs, knowledge and opinions from 

different societal actors on communicating life cycle-based knowledge.  

 

3.1.1 Experience and Work with LCA 

As a large number of the interviewees were from industry and academia, many of those 

interviewed had extensive experience with LCA; with many having over 10 years of 

experience with the method. These were primarily researchers and practitioners, who 

conduct and communicate LCA results to a number of stakeholders. There were also 

several commissioners and a communicator who were familiar with LCA but have not 

specifically worked with LCA.  

These respondents identified reports and scientific articles as the primary 

communication channels to industry, agencies and the scientific community. However, 

several of the industry representatives and the communicator also addressed providing 

results directly to other businesses and to other media outlets (to address the general 

public). Several respondents exerted that communication channels are changing, and 

the depth of the communication may also be changed; e.g. shorter messages are needed 

in social media. These challenges will need to be addressed.  

 

3.1.2 LCA communication 

With regards to the expressive dimension, the interviewees had many opinions on the 

adequacy of LCA result communication. Generally, those with extensive experience with 

LCA (researchers) were not entirely positive. Several of the interviewees suggested that 

LCA results are best communicated as conclusions. Further elaborating on this, these 

interviewees discussed that LCA results are typically used for comparisons and decision 

making; as such, the numbers are not entirely important, but the conclusions from the 

study are of utmost importance. Again, a recurring theme with similar assertions from 

three of the interviewees. As one interviewee suggested, the studies are often used for 

comparisons of products, and the language used is important to highlight, i.e. that the 

studies do not conclude that one product is better than the other; more that the results 

indicate one product is better than the other. This was due to the fact that they found 

many studies, especially scientific articles, had strong claims related to the results of their 

study. For example, one respondent stated that: 

“We cannot say that alternative A is better than alternative B, we can only say 
that the results indicate that alternative A is better.” 

Another interviewee stated that: 
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“The results are sometimes presented as if one has been to a laboratory and 
made 100 tests” 

These results concur with earlier findings on the authority of “numbers” in LCA studies 

to justify decisions and provide “science-based” legitimacy (Freidberg 2013, Freidberg 

2014, Lazarevic et al. 2018). As such, the numbers are often taken out of perspective, and 

the complexity of LCA is often not highlighted in the final conclusions, which are based 

solely on numerical comparisons. This is due to the fact that the objectivity of LCA has 

long been a point of discussion in the community (and in other fields), where value 

judgments, methodological considerations and completeness have been discussed in the 

community for decades; see e.g. Hertwich et al. (2000), Heiskanen (2002), Lazarevic et 

al. (2012), Gordon (2016), Freidberg (2018), Lazarevic (2018). Similarly, as Heiskanen 

(1999) (p. 72) suggests in the context for using LCA results for decision making and the 

complexity of LCA, “We are dependent on the `immutable and combinable mobiles' that 

science consists of, and which are so numerously included in environmental product 

life cycle assessment. However, to learn to use them is as great a task as to learn to 

produce them.”  

Nonetheless, it is important to highlight that in recent years the number of footprinting 

and benchmarking practices have increased. For example, the European Product 

Environmental Footprint (PEF) initiative is built on the notion that it is possible to 

compare products with a benchmark using life cycle-based approaches (see e.g.  

(Lehmann et al. 2015, Bach et al. 2018)). Several of the interviewees mentioned the PEF 

and Environmental Product Declaration (EPD) system as important for their work with 

their products. Accordingly, as stated in Lazarevic et al. (2018), the ‘numbers’ are 

becoming increasing important in standards and footprinting systems for LCA, causing 

friction between process improvements and regulatory compliance; i.e. how LCA is being 

used. As such, calculative practices may be developed to regulate and benchmark what 

is, or is not, ‘sustainable’ based on numbers.   

Some of the interviewees highlighted that a common communication problem is that the 

formulation of the goal of the LCA is not clearly stated, making it challenging for the 

audience to understand the LCA results if it is not clear why they LCA was carried out. 

One interviewee stated that the communication of intent is fundamental, and came with 

an example of perceived common practice 

“«The goal of this study is to analyze the performance of this product» is more 
or less the same as saying «the goal of this study is to do a study»”. 

Some examples of “good” communication were mentioned as emphasizing the visual 

aspect and having a dialogue with the decision makers around the results. Some 

examples of “bad” communication were mentioned as too complicated and many graphs, 

too many abbreviations and too much info in the same figure.  

For other stakeholders, defining “good” and “bad” approaches for LCA communication 

were a bit diffuse. Many of the interviewees discussed their opinions of individuals who 

were good at communicating results (orally) and projects which have had impressive 

communication outputs. Interestingly, as highlighted by these interviewees, many of the 

mentioned communication outputs were from studies conducted with industry, where a 

share of the budget was available specifically for communication. For example, several 

larger national research programs were mentioned, the results of which were handled 
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both by researchers and dedicated communicators to reach a larger audience; which was 

expressed as beneficial for communicating results.  

When asked if LCA communication is adequate and whether more knowledge is needed 

for communicating LCA results, a researcher suggested that: 

“Extremely little time is focused on communication of LCA in study programs, 
research, etc…showing an obvious need (for improvement)” 

 

3.1.3 Dependence of audience 

The respondents all highlighted the importance of the audience for the communication 

of LCA results. The choice of audience also influences the methods by which the results 

are communicated, i.e. expressive dimension. For certain audiences, and depending on 

the scope, the respondents suggested that quantitative comparisons and relation to 

relatable figures (e.g. impacts from travels, hamburgers, etc.) were beneficial. One 

interviewee mentioned: 

“If you start to talk about carbon dioxide equivalents you are probably ready 
to lose at least half of the people in a general public”.  

However, many of the researchers and practitioners were keener, again, on developing 

conclusions from the results and not specifically focusing on the “exact numbers.” 

Several interviewees elaborated that more qualitative approaches should be used to draw 

conclusions from the assessments (and numbers) when comparing using LCA.  

The act of providing results to their audiences, i.e. relating to the social dimension of 

communication, was also discussed. This included discussions on how to address the 

complexity of LCA modeling and results; and addressing uncertainties and assumptions 

in LCA modeling. Several respondents suggested that LCA is becoming more 

“mainstream” and less effort is required to address the methodology and approaches 

used. A researcher suggested that: 

“…there has been lots “growth” of LCA knowledge in the general public the past 
10 years….we don’t need to always explain now (what LCA is).” 

However, as there are also critics of LCA, one interviewee mentioned that it is important 

to be able to extend explanations and transparency for any assumptions and 

uncertainties to meet these criticisms. This is even apparent in the LCA literature, which 

has payed extensive attention to discrepancies in methodological choices; see e.g. Plevin 

et al. (2014), Brandao et al. (2017). Lazarevic (2018) also discuss the criticism and 

subjectivity of LCA, suggesting that as the LCAs are not done using “participatory” 

approaches in order to highlight these methodological choices with all actors involved, 

decisions from the results may be made based on incomplete knowledge.  

For communicating the results directly to a commissioner, one governmental agency 

interviewee also described the need for better communication between the practitioner 

and commissioner in order to better frame the LCA results for decision making purposes. 

Often, as described by the interviewee, the commissioner does not have a good 

understanding of the LCA process, and thus cannot provide the necessary details 

required for the practitioner to tailor-frame the LCA for this purpose. Thus, the LCA is 
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done exactly as written in a tender or contract and no further elaboration or 

exemplification of the results and analysis is allowed; rendering the results less optimal 

for decision making purposes and highlighting the importance of LCA knowledge in all 

parties involved in the process. 

 

3.1.4 Communication of scale and severity 

In the interviews there were several discussions about how to formulate the results to 

provide comparisons and benchmarks in order to allow for association with the scale of 

the impacts, their importance or urgency. For this purpose, several of the interviewees 

use benchmarks in the form of LCAs on other products or technologies, or the different 

life cycle phases of the assessed system, for expressing scale and severity. 

Very few of the interviewees asserted that normalization2 and weighting3 is appropriate. 

Both normalization and weighting, were generally avoided. This is due to the uncertainty 

involved in their use, difficulties to associate to specific regions, products, etc. and the 

general lack of updates in the normalization metrics. Thus, there was some skepticism 

toward the use of weighting and normalization from the interviewees. One interviewee 

suggested that normalization is a good method to show what has larger significance for 

the studied system; but not what is more important than the other. Often the results of 

normalization can be over-interpreted as showing the most important impacts for the 

studied product or service. Another interviewee sometimes uses normalization to avoid 

a discussion about absolute numbers and rather emphasize the conclusions. In 

September 2019, ETH Zürich organizes an LCA discussion seminar with the title 

“Normalization and weighting. The forgotten theme in LCA”(ETH Zürich 2019). The title 

suggests that it is time to review and discuss the proper use of these approaches.  

Some respondents suggested absolute LCA4, based on the Planetary boundaries concept 

(Rockström et al. 2009) to overcome the uncertainties in applying both weighting and 

normalization, although the method is juvenile and the background information about 

how to work with this methodology may be difficult to interpret and understand. Several 

previous authors have also suggested that assessments should go beyond carbon 

footprints, and review important impacts based on regional specific problem areas; e.g. 

in Sweden the Swedish Environmental Objectives (Lazarevic et al. 2016). 

 

3.2 Literature review 

After excluding findings that were out of scope (not a conducted LCA, not environmental 

LCA, not fuel), we ended up with reviewing 19 papers out of the 28 papers found (Aguilar-

Sánchez et al. 2018, Ardolino et al. 2018, Bello et al. 2018, Caldeira-Pires et al. 2018, 

                                                        
2 Impact categories are expressed in the same unit, e.g. one person’s share of all emissions and resource 
use in the world for one year. 
3 Impact categories are assigned an importance value, and the resulting figures are used to generate a 
single score. 
4 Use of estimates of carrying capacity or tipping points as a reference to measure the absolute 
sustainability of product systems relative to the earth's carrying capacity. 
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Costa et al. 2018, Faleh et al. 2018, Foteinis et al. 2018, Fuentes et al. 2018, Ghani et al. 

2018, Kadhum et al. 2018, Khoshnevisan et al. 2018, Liard et al. 2018, Mandegari et al. 

2018, Parajuli et al. 2018, Rahimi et al. 2018, Rathnayake et al. 2018, Rodríguez Ramos 

et al. 2018, Vaskan et al. 2018, Zucaro et al. 2018).  

The papers were on production systems from many different feedstocks, for example 

sugarcane, sweet potato, wheat straw, algae and organic waste. The fuel products 

consisted of ethanol, biodiesel, methanol and methane. Several of the production 

systems were biorefineries. Overall, seven of the papers were on multi-output systems, 

with products such as plastics, chemicals, fertilizer, pellets, electricity and feed. 

3.2.1 Expression of scale and severity 

All the papers applied one or more benchmarks or comparison items for expressing scale 

and/or severity of results (see figure 1). The most common to use (89%) was a different 

technical solution of the same technology concept. 68% use the different phases of the 

value chain for benchmark/comparison. 58% used similar existing studies. One of the 

papers (Costa et al. 2018) mentioned the uncertainty of such comparisons caused by the 

different use of system boundaries. About half of the papers compared the results to a 

fossil reference system. 21% compared the results of the different environmental impact 

categories.  

 

Figure 1. Modes of benchmarking or comparison used among the 19 papers of the 

literature study. 

It was most common to use three different modes of benchmarking/comparison (42%). 

26% used either two or four modes, while only one paper only used one mode. 

89% of the papers used midpoint5 indicators for expressing the results. One paper only 

used greenhouse gas emissions. 21% also used endpoint6 indicators. 26% used 

normalization. 11% used weighting. One of the papers using weighting applied a multi 

                                                        
5 Results are expressed earlier in a cause-effect chain, as for example global warming potential 
6 Results are expressed at the end of a cause-effect chain, as for example potential for the extinction of 
a species 
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criteria decision making panel (Liard et al. 2018). Only one paper used a non-established 

method for defining scale and severity, namely the vehicle fleet composition level 

(Ardolino et al. 2018). 

3.2.2 Explaining the why and the who 

The ISO 14040 Standard, which describes the principles and framework for LCA, states 

that the goal definition should cover the applications intended (ISO 2006). However, the 

literature reviewed showed that the goal or aim of the papers to a large degree only 

contained what is done in the study, with formulations such as “conduct LCA”, “carry 

out LCA” or “compare the production”. Few studies complemented with what 

informational need the study intends to support, such as  to “…to answer whether the 

crop has the potential to mitigate GHG emissions…” (Aguilar-Sánchez et al. 2018). Our 

findings were in line with Sandin et al. (2018) and Martin et al. (2018) who conducted a 

literature review on environmental assessments of textile reuse and recycling and bio-

based systems respectively, finding a similar focus in goal formulation on what was done 

rather on why it was done. 

Only 21% of the papers listed the intended recipients or audience of the study, although 

it is a requirement to state so in the ISO 14040 Standard (ISO 2006). We also tried to 

depict how many papers that stated what the results were intended to be used for, but it 

was too challenging to identify whether this was done explicit or not. What can be said, 

though, is that few of the papers clearly state what results are intended to be used for in 

the conclusion section. 

3.2.3 Visual presentation 

The most usual visual presentation modes in the reviewed papers were bar charts and 

tables. Other figures that were used were line diagrams, surface charts, scatter charts, 

and web charts. Only visual presentations related to the environmental results of the 

study were included in the review. Sensitivity analyses were also excluded. 

About half of the papers applied both figures and tables, 42% applied only figures while 

11% applied only tables. The number of figures/tables ranged from one to 20 (multiple 

bar charts in the same figure were counted as one each).  

In the figures and tables, different categories and dimensions were used. Some of them 

are generally normal to use in LCA studies, such as impact/damage category/emission, 

technology scenario, life cycle phase, and contributing factors. Others could be assumed 

to be more specific to bio-based systems, with temporal dynamic carbon flows of biomass 

uptake and fuel combustion release, and multi output biorefinery systems. In this study 

we found: time scale, positive and negative values, yield, land use scenario, types of 

global warming potential, and soil organic carbon variations. The “extra dimensions” 

that occur in LCAs of bio-based systems imply a possibility to make complex figures and 

tables, and thus a potential challenge for understanding the results. 
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3.3 Survey 

After excluding three incomplete answered surveys, we obtained 26 answers. 21 could be 

identified as having the main role as researcher/practitioner, three as 

commissioner/decision maker, and two as communicator. 

3.3.1 Numbers versus conclusions 

An overwhelming majority (92%) stated that conclusions were more important to 

highlight than the absolute numbers obtained as LCA result. This reflects the suggestions 

from the interviews. It does not however reflect the actual practice identified in the 

literature review, where few of the papers clearly stated what the results were intended 

to be used for.  

3.3.2 Expressing scale and severity 

Figure 2 summarizes the opinions of the survey respondents on five different approaches 

for communicating scale and severity. There was a dominating positive attitude towards 

all approaches, except for weighting, where the negative association dominated. In our 

interviews a skepticism towards weighting was also noted. This skepticism was mostly 

explained as a gut feeling rather than by a specific reason. A negative perception towards 

both normalization and weighting was also found in a survey by Pizzol et al. (2017), 

grounded in perceived uncertainties and lack of robustness. 

The three least complex approaches in figure 2 – the informal method (such as 

comparing with number of trips to Thailand), comparing with similar/conventional 

product/technology, and comparing with the other life cycle phases - received almost 

exclusively positive attitudes, and no negative.  

The commissioners/decision makers and communicators were more positive than the 

researchers/practitioners. However, as there were few respondents from these groups, 

we cannot conclude that the answers are generalizable.   

 

Figure 2. Attitude towards approaches for quantifying scale and severity 
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3.3.3 Tailoring to media and audience 

As was also seen in the interviews, the survey respondents were almost exclusively 

agreeing that results communication should be tailored to the audience (e.g. media or 

specific stakeholder groups). When it comes to media, practical reasons such as there 

being more space for sensitivity analyses and such in reports and scientific papers, were 

stated. It was also stated that one should put more emphasis on clarity and using 

informal methods (such as km driven) in public and social media. As an example, one 

respondent wrote:  

“LCA results commonly presented in research papers are not easy to 
understand to non-research public and can easily be taken out of context 
and/or misinterpreted. Scientific articles can present results in absolute 
numbers, even using normalization and weighting, but for the public those 
results need to be presented in a more pedagogical way, focusing on what the 
results mean rather than on a number. Setting relation to other similar 
products/processes or setting in context of impact within the relevant sector 
could be useful”.  

The difference of the public and industry was highlighted by another respondent:  

“For a general public it might be easier to understand the results in relation to 
impact from consumption of one person or a MAX hamburger, while for 
industry it might be more valuable to set the relation to the relevant sector and 
product or maybe national emissions and/or goals”.  

Yet another respondent stressed the decision context:  

“[the result communication] should also be adopted depending on the decisions 
the specific audience may take in relation to the subject”.  

Someone promptly stated:  

“Diagrams are helpful to most people. Tables are interesting for the nerds”. 

A reoccurring answer was that the result communication and message always should be 

tailored to the knowledge of the target group, but that it still was important to be accurate 

and stringent so that the audience is able to penetrate the results and grasp the 

uncertainties. One respondent wrote: “the general public needs LCA researchers to cut 

through the fake news”. A suggestion to get around the restrictions in text length in 

public and social media was to use references.  

A few survey respondents were negative towards tailoring, stating for example that “it 

should be possible for the user of the result to see the whole picture, and search for more 

specific information”. In some cases, the negative answer relied on the formulation of 

the survey question, which could be misinterpreted as adjusting the absolute result to 

the media and audience (as one respondent answered the tailoring question: “not the 

results but the way they are presented”). 

No discrepancy between the different respondent groups was identified. 
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3.3.4 Need for LCA-expertise 

On the question whether an exact understanding of LCA is necessary for communicating 

LCA results the survey respondents were mainly agreeing that knowledge is necessary, 

but there were divergent opinions regarding the necessary level. 

In the researcher/practitioner group, the necessary knowledge level was stated as for 

example: “definitely some basic understanding of key assumptions and uncertainties”, 

“general understanding of life cycle thinking is required at least”, and “[an exact 

understanding] is crucial for interpreting the results in a correct way and thus 

communicating them in a correct way. e.g. if there are a lot of uncertainties it might be 

best to not use exact numbers in communication, but instead talk about ranges/scales 

and relations to other products/processes”.  

The risk of limited understanding was mentioned by a couple of 

researchers/practitioners: “if you communicate it you should know the details in the 

methodology. Otherwise there is a risk of drawing conclusions that are not reasonable”, 

and “otherwise [the LCA results] might incur greenwashing”. 

As a possible solution, one researcher/practitioner mentioned: “LCA-experts can work 

together with communications experts though, in order to make communicated results 

both correct and appealing to the audience”. Anther respondent reflected further on the 

potential value of being a non-expert: “I think such a person (a non-expert) can 

eventually come up with comparisons that are more relevant”. 

Some researchers/practitioners stated that an expert knowledge requirement is 

unrealistic: “none of us know the details of ALL underlying assumptions, 

unfortunately”, and “I do not think even the practitioner has the full understanding of 

all details”. These statements reflect the ambiguity of communicating the results of a 

method that can seem rather simple but that rely on a wide range of interdisciplinary and 

value based methodological choices. 

The commissioners all agreed on the necessity of an exact understanding. One of them 

wrote: “it is important to understand how the system boundaries affect the results and 

being able to communicate this”. One communicator was unsure about the necessity 

while the other wrote “[it is necessary] to know the built-in uncertainties”. 

3.3.5 Visual presentation 

In the survey, the respondents were asked for their opinion on five visual presentations, 

collected from the papers in the literature review. The visual presentations can be seen 

in the Appendix. The result can be seen in figure 3. 
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Figure 3. Reactions to the visual presentations in the survey. 

The figures in the survey, in form of bar charts and tables, were collected from recent 

published biofuel scientific papers (from the literature review). They were thus what one 

can assume “complicated” on a scale where public/social media visual presentations 

would be on the other end of the scale. Still, few of the respondents indicated that they 

did not understand the figures.  

The researchers/practitioners and commissioners answered similarly, with mostly “fully 

understandable” or “challenging to understand”, while the communicators answered 

either “challenging to understand” or “I do not understand” on all figures. 

In combination with the questions of opinion of specific visual presentations, questions 

regarding more general visual presentation practice were asked. The answers, in form of 

summary remarks and example quotes, are presented in the subsequent text. 

Q: In general, how do you perceive that the understanding of LCA results is 

affected by the table format (e.g. versus a (bar)chart)? 

The general impression was that tables provide poorer understanding, especially for non-

experts. However, they were perceived good as data sources. 

• “Visual results are better understood”  

• “A table is preferable for an LCA practitioner/researcher who wants to use the 
results for some purpose”  

• “[Tables] good to include as appendix in a report, but not for the main 
communication of results”  

• “People drown in the numbers”  

• “Depends on target group”  

• “A table is more accurate, but the bars give a better comparison” 
 
Q: In general, how do you perceive that the understanding of LCA results is 
affected by being communicated in scientific format (E+00)? 
 
The scientific format was generally perceived as challenging for non-experts and the 
general impression was that it should be used in scientific settings and technical 
communication only. 
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• “The understanding is decreased in the scientific format” 

•  “Better to choose a unit that does not require scientific format” 

•  “Not a problem, actually sometimes very useful”  

• “I would never use such a format in a more popular presentation”  

• “I have never tried to read the scientific format - and I don't understand it at 
all” 

•  “Sometimes required for some impact categories” 
 
Q: In general, how do you perceive that the understanding of LCA results is 
affected by the use of both positive and negative bars? 
 
The respondents had very diverging and strong perceptions. The use of negative values 
was perceived as requiring good explanations. 
 

• “Gives a good overview”  

• “Difficult to avoid”  

• “With negative values, I often get questions that distract from the important 
messages” 

•  “It is terrible”  

• “It is a little harder to understand, but a good explanation can make it work” 

• “It depends on how the graph is introduced” 
 
Q: In general, how do you perceive that the understanding of LCA results is 
affected by the use of black and white patterns in bars compared to using 
colors? 
 
The respondents found colors in general to be more appealing and easier to interpret, 
but also that there are practical restrictions like publication format, printing, and color 
blindness. 
 

• “Messy, but better than color if you are color blind” 

•  “Colors are more appealing”  

• “Depends on format of communication. If expected to be published/printed in 
black and white, there is no other option than using patterns”  

• “I think today most people read online so colors are preferable”  

• “Colors quicker to interpret in thin bars” 
 
Q: In general, how do you perceive that the understanding of LCA results is 
affected by the use of abbreviations (like in this case, for the environmental 
impact categories and the different scenarios)? 
 
The respondents agreed strongly on the importance of explaining the abbreviations in 
proximity to use, and many find them necessary. 
 

• “Ok, as long as explained properly in text”  

• “Abbreviations are needed in graphs”  

• “OK for the conventional imp cat (e.g. GWP) but should be completely 
forbidden for technology alternatives, since these are generally not known”  

• “It is terrible with abbreviations”  

• “Generally, the understanding is reduced”  

• “They must be declared in the caption, otherwise it is useless to communicate 
with” 
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Q: In general, how do you perceive that the understanding of LCA results is 
affected by the use of different figure types in the same figure (like in this 
case, bar chart and table)? 
 
The answers should be seen in relation to the specific figure. Many think the 
understanding is increased (visual comparison + data), some were sceptic to 
repetitiveness. 
 

• “Can be good to improve understanding - gives both overview and details” 

•  “It is positive to both get the general view but also the exact numbers”  

• “Might be confusing”  

• “I prefer just bars, and complementary tables in appendix”  

• “I think this is repetitious” 
 
Q: In general, how do you perceive that the understanding of LCA results is 
affected by the use of multiple charts in one figure? 
 
The general perception was that it gives overview and saves space but that it can be 
overwhelming, and that one must be careful that false comparisons are not made. 
 

• “Good to give details but still overview”  

• “Efficient use of page space”  

• “With different scales and metrics, one must be very careful so that figures are 
not visually compared creating a false sense of what is large and small”  

• “OK, if the text is not too small and possible to read”  

• “One thing at a time!” 

• “Can be better than squeezing it all into one graph” 
 
Q: In general, how do you perceive that the understanding of LCA results is 
affected by the use of different time perspectives (like in this case, >20 and 
<20)? 
 
The respondents were not negative to using different time scales but agreed that it needs 
very careful explanations. 
 

• “It's ok, but requires a thorough explanation to follow the chart”  

• “Have no problem with it, but it is a bit unconventional I think”  

• “It makes it harder to understand”  

• “Depending on how many alternatives and time perspectives are presented, it 
can be easier to spilt it into more diagrams”  

• “It adds value” 
 
Q: In general, how do you perceive that the understanding of LCA results is 
affected by the number of dimensions used in the same figure (like e.g. 
different technology scenarios, life cycle stages, environmental impact 
categories, timing, positive and negative values)? 
 
The general impression was that the understanding is decreased when many dimensions 
are used because of complexity, and that such graphs require well thought through 
considerations or should be avoided. 
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• “Delicate balance, can be good, can be too much”  

• “It can be information-dense if presented in a nice way”  

• “It takes longer before you know what you are looking at”  

• “The understanding is reduced - however, it may be the only way to visualize 
complex interdependencies”  

• “Better to present separately and then draw the overall conclusion in text/new 
graph”  

• “Surely makes it harder. We do it to save worker hours and space in articles. A 
simpler graph is always better, but you can have too many...” 

 

3.3.6 Future needs 

The survey respondents were asked whether they thought there is a need for a standard 

or guideline on how scale and severity in LCA results should or could be presented. 46% 

answered no, 31% answered yes and 23% found themselves not qualified to answer. As 

we did not pose any question on why they answered as they did, we cannot interpret what 

the answers rely on.  

A second question on future needs was focused on what it would take in general to make 

LCA result communication better. The answers can be seen in figure 4.   

 

Figure 4. Survey answers to the question “What it would take in general to make LCA 

result communication better” 

Bearing in mind that the total number of survey respondents is 26 (21 

researchers/practitioners, three commissioners, two communicators), all alternatives on 

how to improve LCA result communication received recognition. It seems that the 

resources (time/money) in the LCA missions/projects are perceived as far less of a 

problem than lacking knowledge of how to communicate and/or the knowledge of the 

importance of communication. The involvement of communicators is also seen by the 

majority as an important complement, maybe indicating that there are limits to the 

communication competence that can be expected from, and taught to, an LCA 

researcher/practitioners.  
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One respondent added an alternative: “It matters a lot how the default presentation 

formats in LCA software are designed. Maybe they could offer some templates for tailor 

made figures, e.g. comparing to reference products, driving a car 1000 km.” 
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4 Validity of methods 
Three types of methods were used in this study, namely interviews, a literature review 

and an online survey. LCA communication was thus examined from different angles, 

which had several advantages: 1) we obtained a triangulation effect where input from the 

interviews was used to design the literature review and survey, and findings from the 

literature review were used as input to the survey, 2) we identified differences in 

perception between different stakeholder groups, and 3) we identified discrepancies in 

what is perceived as adequate communication versus actual practice. 

However, since the study was a small project, constrained in working hours, the selection 

of interviewees, literature study papers and survey respondents could not be large. In 

addition, it was challenging to engage stakeholders from the “commissioner/decision 

maker group”, and especially challenging to get the group “communicators” involved. 

Many of the communicators we contacted had only brief experience of LCA and therefore 

did not feel qualified enough to participate. Some did not finish the online survey.  

Our results can thus not be said to be based on a representative sample, but on 

perceptions of a limited group of respondents, from one country, Sweden, and a limited 

set of papers, from a specific research area and year. Since there exist little research on 

LCA communication we could in many cases neither compare nor validate our findings 

to earlier findings. Therefore, our findings should rather be understood as indications of 

the current state and opinions than an absolute identification of the current state and 

opinions. 

Furthermore, while we have focused primarily on communication of LCA results, it is 

important to separate internal and external communication which may not have been 

specifically addressed in this study. As Baumann (2010) (p. 312) describes, firms that 

have internalized processes for the use of LCA may not directly communicate the results 

externally and thus LCAs are “typically an experimental activity performed by the 

environmental or research development department.” This is also in line with findings 

from recent studies from Rex et al. (2018) on the internalized processes for life cycle 

information, which shows some of the potential limitations with this study.  
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5 Recommendations for improving 

communication 
First and foremost, the most important action for improved communication of LCA 

results is that the extra effort is made to make sure the purpose and message of the LCA 

are understood and that complexity is not overruling understanding. The goal and 

intended audience must be clearly stated. Numbers should be used to support 

conclusions, not as isolated messages. For LCAs supporting the transition to a 

bioeconomy, where numerous dimensions are assessed, concise communication of 

results becomes even more important. 

It will be important to provide direct support for stakeholders along the “supply chain” 

for LCA based information. This includes all actors along this “supply chain,” from the 

funders and contractors of LCAs to the producers and practitioners of LCAs and finally 

those stakeholders who are directly targeted. This includes directly providing education 

to stakeholders along this chain on life cycle thinking. This can comprise education and 

understanding of life cycle thinking and how LCAs are conducted for those directly 

involved in contracting LCAs; including how results and conclusions can be 

communicated. Furthermore, practitioners and researchers will necessitate increased 

understanding on communication of results and conclusions. This will require an 

improved understanding of methods and expressions to formulate their results when 

comparing systems is called for. In a wider perspective, life cycle thinking is becoming 

increasingly common knowledge. Nonetheless, it will be important to express and 

provide knowledge to a large base of societal actors on what LCA is, how it is conducted 

and how the results can be interpreted; especially as life cycle information (e.g. carbon 

footprints and various labelling schemes) are based on life cycle methods.  

With regards to the expressive approaches used to communicate results (if necessary) we 

recommend that LCA practitioners avoid complex diagrams and figures to show results 

of their studies (with exception to result communication for scientific articles). We 

recommend that LCA results are presented with several “methods” to communicate the 

results to different stakeholders. This can be explicitly stated in the summary and in the 

conclusions of the study. While the exact figures cannot fully capture the actual impact 

of the product (Heiskanen 1999) they can provide an indication of the magnitude of the 

potential impacts, or improvements, of the product/service/case being studied. It is also 

important to make sound conclusions based on the results; not only referring to the 

“numbers”. Thus, the language used to communicate the results of the study is important 

for the audience. An example is to clearly state the goal and audience of the LCA. As such, 

we recommend that significantly more time is allocated in all LCA projects to ensure 

better communication. This can be approached through a more thorough review of the 

1) audience, 2) how the results will be used, 3) how the results are presented and 4) 

language used to communicate results. 
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6 Future research 
As the communication of LCA results is a research field with limited previous attention 

there are vast opportunities to develop the area further, concerning both the describing 

and evaluation of the state of current practice, and examination of potential ways of 

improving practices. 

One suggestion is to have a closer look into how LCA communication is applied in 

different types of media and to different audiences. Our survey results indicated that the 

communication should be adjusted to media and audiences. Is this the current practice? 

How are such differences expressed?  

The pedagogical knowledge and teaching of LCA communication in Swedish universities 

could also be examined further. What is included to improve LCA communication in life 

cycle-based courses at higher education institutes?   

Another suggestion is to dig deeper into the understanding of non-LCA 

researchers/practitioners. How do they understand LCA results? What message do they 

receive from different communication practices? This could for example be examined 

through a survey of a large sample of respondents. 

As several of the interviewees and survey respondents indicate, LCA has made its way 

into everyday practice with the general knowledge of footprinting, e.g. carbon footprints, 

widely acknowledged. How LCA results are understood by the general public is yet 

another important field to explore. As LCA and the principles of life cycle thinking are 

being used extensively in media directed to common people without any former 

knowledge, the implications should be identified and explored. 

Furthermore, there is very little research on the use of LCA in industry in Sweden, despite 

Sweden being an early leader in the scientific literature of LCA. Recently, Baumann et al. 

(2018), Freidberg (2014) and Lazarevic (2018) expressed the need for more systematic 

descriptions and analyses of LCA-based practices in industry as several previous 

assessments have found that LCA use within industry is rare; suggesting that LCAs are 

primarily conducted by consultants and collaborative efforts with research organizations 

and academia (Baumann 2010, Lazarevic et al. 2018). There is also a lack of studies 

reviewing how LCAs, and their results, are used in a broader context, i.e. for consumers 

and other end-users of the information, calling for increased knowledge and research in 

this area.  
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7 Concluding remarks 
 

LCA has made its way into everyday practice with the general knowledge of footprinting, 

e.g. carbon footprints, widely acknowledged. As such, the prominence of LCA in 

conceptualizing environmental issues and the way we deal with them is not deniable, see 

e.g. assertions in Heiskanen (2002). However, it is important to stress that LCA is only 

one approach to review the sustainability implications of products, etc. which can be used 

for decision making. While we as authors recognize the ability of LCA to review complex 

systems, we do not recommend that LCA results are used for decision support in 

isolation. We believe that communication is the key to better use of LCA results in 

decision making, and that it is time to pay attention to the improvement potential of LCA 

result communication.  What matters the most is not the LCA itself but how the resulting 

message is put into practice. 

This study has focused specifically on communication of LCA results and provided 

discussions on potential improvement areas and links to literature on the topic. 

Recommendations have been provided to help improve, and provide insights, for 

stakeholders involved in the “life cycle” of life cycle assessment to improve 

communication.  
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9 Appendix - Survey questions 
This appendix contains the questions from the online survey that was answered by 26 
persons. To further the anonymity of the figures in the appendix, we have excluded the 
figure captions that were included in the survey. 
 

Improved communication of environmental impacts 

 
This survey has been developed by the research institutes RISE and IVL, in a project that 
aims to improve the communication of LCA results, by identifying and evaluating 
communication approaches. Your answers are anonymous and will be an important 
material in our work! 
 
 

1. In relation to LCA, what is your role? (Multiple choices are possible). 

• Researcher 

• Practitioner 

• Communicator 

• Commissioner 

• Other, please specify: _____________ 

 

2. I consider my knowledge level of LCA as: 

• Expert knowledge 

• Good knowledge 

• Familiar of the concept 

 

3. Do you think it is most important to highlight the absolute results (numbers) or 

conclusions the (meaning of the results) from the study? 

• Absolute results 

• Conclusions 

• I do not feel qualified to answer 
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What is your opinion about the following ways to quantitatively communicate the 

scale and severity of LCA results? 

4. Normalization (Impact categories are expressed in the same unit, e.g. one person’s 

share of all emissions and resource use in the world for one year) 

• Positive 

• Negative 

• Indifferent 

• Not qualified to answer 

 

5. Weighting (Impact categories are assigned an importance value, and the resulting 

figures are used to generate a single score) 

• Positive 

• Negative 

• Indifferent 

• Not qualified to answer 

 
6. Absolute LCA (Use of estimates of carrying capacity or tipping points as a reference 

to measure the absolute sustainability of product systems relative to the earth's 

carrying capacity) 

• Positive 

• Negative 

• Indifferent 

• Not qualified to answer 

 

7. Informal method, such as relating to driving x km, number of flights to Thailand or 

eating x hamburgers 

• Positive 

• Negative 

• Indifferent 

• Not qualified to answer 

 

8. Compare with LCA results of similar/conventional products/technologies 

• Positive 

• Negative 

• Indifferent 

• Not qualified to answer 
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9. Compare the different life cycle phases of the production process 

• Positive 

• Negative 

• Indifferent 

• Not qualified to answer 

 

10. Do you think LCA results should be presented in different ways depending on 

media (e.g. scientific article, press release, social media)? 

 

If yes, how? _________________ 

If no, why? __________________ 

 

11. Do you think LCA results should be tailored depending on audience (e.g. 

researchers, industry, general public)?  

 

If yes, how? _________________ 

If no, why? __________________ 

 

12. Do you think an exact understanding of the underlying assumptions and 

uncertainties of an LCA are required for someone to be able to appropriately 

communicate its results? 

 

If yes, how? _________________ 

If no, why? __________________ 
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The following questions ask for your opinion on five different graphical 
presentations. We are aware that they are taken out of their context. 
 
 
13. What is your opinion on the following graphic presentation: 
 

 
 

• I think it is fully understandable 

• I think it is challenging to understand 

• I don’t understand it 

 

14. In general, how do you perceive that the understanding of LCA results is affected 

by the table format (e.g. versus a (bar)chart)? _________________________ 

 

15. In general, how do you perceive that the understanding of LCA results is affected 

by being communicated in scientific format (E+00)? ________________________ 

  



 

© RISE Research Institutes of Sweden 

 

16. What is your opinion on the following graphic presentation: 

 

 

• I think it is fully understandable 

• I think it is challenging to understand 

• I don’t understand it 

 

17. In general, how do you perceive that the understanding of LCA results is affected 

by the use of both positive and negative values (like in this bar chart)? 

______________________ 

 

18. In general, how do you perceive that the understanding of LCA results is affected 

by the use of black and white patterns in bars compared to using colors? 

____________________ 
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19. What is your opinion on the following graphic presentation: 

 

 

• I think it is fully understandable 

• I think it is challenging to understand 

• I don’t understand it 

 

20. In general, how do you perceive that the understanding of LCA results is affected 

by the use of abbreviations (like in this case, for the environmental impact categories 

and the different scenarios)? 

______________________________________________________ 

 

21. In general, how do you perceive that the understanding of LCA results is affected 

by the use of different figure types in the same figure (like in this case, bar chart and 

table)? ______ 
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22. What is your opinion on the following graphic presentation: 

 
 

• I think it is fully understandable 

• I think it is challenging to understand 

• I don’t understand it 

 

23. In general, how do you perceive that the understanding of LCA results is affected 

by the use of multiple charts in one figure? 

______________________________________________ 
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24. What is your opinion on the following graphic presentation: 

 
 

• I think it is fully understandable 

• I think it is challenging to understand 

• I don’t understand it 

 

25. In general, how do you perceive that the understanding of LCA results is affected 

by the use of different time perspectives (like in this case, >20 and <20)? 

____________________ 

 

26. In general, how do you perceive that the understanding of LCA results is affected 

by the number of dimensions used in the same figure (like e.g. different technology 

scenarios, life cycle stages, environmental impact categories, timing, positive and 

negative values)? 

_____________________________________________________________________ 

 

27. Do you think there is a need for a standard/guideline on how scale and severity in 

LCA results should/could be presented? 

• Yes 

• No 

• I do not feel qualified to answer 

• There is already such a standard/guideline, namely:_____________ 
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28. What would it take in general to make LCA results communication better? 

(multiple choices possible) 

• Involve communicators earlier in the process 

• More time/money 

• Emphasize communication in university courses of LCA 

• Educate researchers/practitioners in communication 

• I do not feel qualified to answer 

• Other:______________ 
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