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Abstract  
Asset Life Cycle Management concerns the effective management of physical assets over 

their complete lifetimes, typically lasting decades. Therefore, a large number and a wide 

variety of challenges and opportunities may need to be dealt with proactively, using limited 

resources. Therefore, we developed a tool to prioritize these lifetime impacts. The test of 

the tool showed that by assessing the lifetime impacts on their likelihood, impact and re-

quired management effort, a list of the highest priority lifetime impacts can be generated as 

an input for further discussion, which allows the efficient use of limited resources in Asset 

Life Cycle Management. 
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Introduction  

Asset Life Cycle Management is “the management of assets over their complete life cycle, 

from before acquisition to disposal, taking into account economic, environmental, social 

and technical factors and performances” (Haffejee and Brent, 2008, p. 286). This is an im-

portant activity, as physical assets are often indispensable in production processes.  

Asset Life Cycle Management (ALCM) has five important characteristics: 1. it is a mul-

tidisciplinary practice; 2. in which the whole life cycle of a physical asset is taken into ac-

count; 3. with the goal of achieving certain specified objectives; 4. within acceptable limits 

of risk and relevant regimes; and 5. it should determine the allocation of resources 

(Ruitenburg, Braaksma, & van Dongen, 2015). As the lifespan of an asset may be several 

decades, and many disciplines are involved, a large number and a wide variety of challeng-

es and opportunities – which we termed lifetime impacts in an earlier publication 

(Ruitenburg and Braaksma, n.d.) – may need to be dealt with in ALCM, with the limited 

resources available. As a result, these issues need to be prioritized somehow, to make sure 
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the limited resources are spend on the most important (e.g. critical or valuable) issues. This 

paper aims to develop a tool to facilitate this prioritization in a structured and transparent 

way, to assist Asset Managers in setting the right priorities to proactively manage the most 

important lifetime impacts. 

To develop this tool, first a brief theoretical background will be presented. Then, we will 

introduce the Design Science methodology, which consists of four different phases (Meyer 

et al., 2014). These phases – problem exploration, initial solutions, solution design and 

evaluation – will structure the remainder of the paper. We will conclude that expert 

knowledge can be used to estimate the effect, likelihood and management effort of each 

lifetime impact, and that these three indicators can be used to prioritize these impacts. Us-

ing the prioritization tool developed in this paper, a wide variety of lifetime impacts can be 

prioritized, which may help Asset Managers to manage their time accordingly.  

 

Theoretical background 

ALCM must consider the whole life cycle of an asset (Haffejee and Brent, 2008). The re-

cent ISO standard on Asset Management – ISO 55000 – also acknowledges this (ISO, 

2014). As physical assets typically have lifetimes of several decades, effective asset man-

agement requires the adaptation of the asset to remain valuable to its owner. These adapta-

tions may result from changes in the context in which the asset operates, for example tech-

nological change, changing regulatory regimes, volatile markets (Al-Turki, 2011; Komonen 

et al., 2012). Additionally, the performance targets of the asset may change, as a result of 

changing corporate objectives (Komonen et al., 2012; Velmurugan and Dhingra, 2015). 

Therefore, ALCM must consider the changes in the context of the asset as well as changes 

in the objectives for the asset that may happen during its complete lifetime.  

Additionally, as ALCM is a multidisciplinary practice (Pudney, 2010), these changes 

may range from very different backgrounds. Obviously, ALCM should consider technical 

changes with an impact on the asset, for example (new) failure modes, technological inno-

vation or obsolescence. Additionally, financial aspects play an important role, such as Life 

Cycle Costs or the costs of spare parts. In a previous publication, we have argued that a to-

tal of five perspectives on the asset may yield a full and multidisciplinary overview of the 

changes relevant to the asset: technical, economic, compliance, commercial and organiza-

tional (Ruitenburg & Braaksma, n.d.). To summarize, the effective management of physical 

assets should consider a large number of different areas from which change may originate.  

All of these changes may require management effort. For example, changes may give 

rise to a need for a technical modification of the asset, adjustments of the operation or 

maintenance instructions or even the preventive replacement of the asset. As these interven-

tions may take substantial time periods to materialize, changes should be identified in time 

to prepare suitable measures. As currently no tool or method exists to assist Asset Manag-

ers in the identification of these opportunities and threats, we have developed the Lifetime 

Impact Identification Analysis (LIIA) (Ruitenburg and Braaksma, n.d.). This method aims 

to identify lifetime impacts, “probable (technical and non-technical) events or trends that 

may have a positive or negative influence on the value creation through the use of the asset 

in the intermediate or long term”. By the identification of potential lifetime impacts, the 

Asset Manager can prepare timely measures to mitigate the effects of negative impacts, 

while gaining the benefits of the positive impacts (e.g. innovations or cost reductions). 
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Methodology  

In this paper, we aim to develop a practically relevant support tool to assist Asset Managers 

in setting ALCM priorities, based on rigorous scientific research (Van de Ven and Johnson, 

2006). The Design Science methodology aims to develop solutions to practical problems in 

a structured way, as well as to contribute to scientific knowledge (Hevner et al., 2004). Ta-

ble 1 gives an overview of the four phases of this methodology, including the main activi-

ties carried out in each phase and the results from each phase.  

 
Table 1 – summary of the four phases of the Design Science methodology used in this paper 

Phase 1. Problem Exploration 2. Initial Solutions 3. Solution Design 4. Evaluation & Test 

Description Exploring the problem in 

order to understand it thor-

oughly, to allow the devel-

opment of a solution.  

Seeking for initial solutions 

to the problem in the litera-

ture on ALCM decision-

making and in practice. 

Combining the initial solu-

tions into a final solution 

design: a tool to prioritize 

lifetime impacts. 

Testing the model by means 

of an application at Liander, 

evaluating the model and its 

outcomes with stakeholders.  

Main activi-

ties 

interviews, document study, 

participant observation 

literature study, interviews, 

document study, attending 

meetings 

discussions with practition-

ers, adjustments to the tool 

(iterative process) 

participation in the imple-

mentation of the model, 

evaluation interviews 

Output description of the problem, 

design criteria for the final 

solution design 

initial solution to the prob-

lem and design criteria for 

the final solution design 

solution design: tool to pri-

oritize lifetime impacts 

evaluation of the model, 

assessment of the design 

criteria 

 

Problem exploration  

Liander is responsible for the safe and reliable distribution of electricity to 3.0 million and 

gas to 2.3 million customers. For the distribution of energy, it operates and maintains the 

electricity and gas grid, which consists of a large number of assets, including 85.000 kilo-

metres of electricity cable, 45.000 distribution transformers and 35.000 kilometres of gas 

pipeline. The replacement value of the grids has been estimated at 10 billion euros.  

Liander’s Asset Managers are responsible for the management of Liander’s assets, and 

currently have to cope with two important developments. The first is the ageing of Lian-

der’s assets. Large parts of the networks have been constructed in the 1960s and 1970s, and 

are currently approaching the end of their designed lifetimes, which is 40 years. The second 

development regards the current changes in the use (e.g. electric vehicles) and production 

(e.g. distributed green electricity production) of energy, which is often termed the ‘energy 

transition’ (see for example Verbong and Geels, 2007). For Liander, the energy transition 

may result in new failure modes (as a result of different loads on the assets) and the adapta-

tion or even the replacement of assets.  

Recognizing these developments, Liander has decided to investigate the impact of these 

developments on her assets. One of the ways through which she does so is by means of As-

set Life Cycle Plans (ALCPs), documents describing the current and future performance of 

an asset population (e.g. cables or distribution transformers) in the light of the changes in 

the context of the asset (Ruitenburg et al., 2015). The objective of these ALCPs is to identi-

fy the main lifetime impacts over the lifetime of the assets and to develop appropriate ac-

tions to realize maximum value from the assets over their complete life.  

To identify these lifetime impacts, the Lifetime Impact Identification Analysis has been 

developed at Liander. However, the use of the LIIA has resulted in a large number of very 

diverse lifetime impacts. For example, the LIIA for one specific type of switchgear resulted 

in 76 lifetime impacts, while for power transformers 130 impacts were identified. As most 
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of the impacts are elicited using an individual brainstorm, some of these impacts are identi-

cal or at least very similar. Additionally, the variety of these impacts is large as well: they 

range from five different perspectives on the asset (i.e. technical, economic, compliance, 

commercial and organizational) and span the complete lifetime of the asset.  

To conclude, the problem to be addressed in our solution design is: the LIIA results in a 

large number of very diverse lifetime impacts, while limited time and resources are availa-

ble to develop suitable measures to address these lifetime impacts. To address this problem, 

the solution design must fulfil the following design criteria (DC):  
 

DC 1.  the solution design must be able to process a large number of lifetime impacts; 

DC 2.  the solution design must be able to address lifetime impacts from very differ-

ent backgrounds (i.e. not just technical, but also economic, compliance, com-

mercial and organizational);  

DC 3.  the solution design must be able to process both negative and positive lifetime 

impacts; and  

DC 4.  it must be able to prioritize lifetime impacts in a time-efficient way. 
 

Currently, Liander does not have a method or tool available to deal with the lifetime im-

pacts. Therefore, the Asset Managers selected those impacts they regarded the most im-

portant based on their knowledge and experience. Some respondents indicate that as a re-

sult, emotions and first impressions rather than facts play a large role in the prioritization. 

Additionally, as priorities are assigned based on experience, the prioritization does not hap-

pen in a transparent way, which limits the possibility to discuss the prioritization outcomes.  

 

Initial solutions  

Prioritization is a well-known problem in Asset Management. In the literature on decision-

making in Asset Management, many different methods and tools are available (see for 

example Sun et al., 2012). However, our study of 29 papers on decision-making in Asset 

Management did only yield methods that are able to deal with negative lifetime impacts 

(e.g. failures or risks), and not a single one that was also designed for the prioritization of 

positive impacts. Hence, a new method or tool needs to be designed.  

From these 29 papers, design criteria have been identified. The most important ones will 

be listed, all including a reference to one of the papers expressing this criterion. DC 8 was 

proposed by Liander: to make the tool easy to use in practice, it must make use of methods 

that the Asset Managers at Liander are already familiar with (Hunt, 1987).   
 

DC 5.  the solution design must be able to deal with uncertainty (Khan et al., 2004); 

DC 6.  the solution design must be transparent as to how the priorities are established 

(Dekker and Scarf, 1998); and 

DC 7.  the solution design must make use of expert knowledge to establish priorities 

(Komonen et al., 2012). 

DC 8. the solution design must fit with methods that the Asset Managers of Liander 

are already familiar with.  
 

In Asset Management, a well-known and widely applied method that assists decision-

making under uncertainty (DC 5), that makes use of the knowledge of experts (DC 7) and 

that uses a transparent decision-making process (DC 6) is Reliability Centred Maintenance 

(RCM) (Moubray, 1997). Liander’s Asset Managers are familiar with this method (DC 8).   
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RCM has been developed to support the design of an asset and its maintenance program 

(Moubray, 1997). Failure modes are identified in an expert session, which may result in a 

large number of failure modes. For each failure mode, the experts estimate the effect, the 

likelihood and the detectability of the failure mode. These three values are multiplied, re-

sulting in a risk priority number (RPN) which identifies the most critical failure modes, 

which are then addressed in the asset’s design and maintenance. The same reasoning may 

be used as an initial solution for our lifetime impact prioritization problem.  

 

Solution design 

Based on the design criteria, RCM as an initial solution to the prioritization problem and in 

close consultation with the experts from Liander, a final solution design has been devel-

oped. The prioritization tool consists of two different steps: first, similar lifetime impacts 

are combined to reduce their total number (DC 1 and 4), second, the remaining impacts are 

prioritized based on effect, likelihood and effort (see Figure 1).  

 
Figure 1 – the input, steps and output of the prioritization tool 

 
 

Step 1: categorization and combination 

From the LIIA, many similar or identical lifetime impacts result. When similar lifetimes are 

grouped together, it is easier to combine these. Therefore, they are categorized using two 

different and independent characteristics of lifetime impacts: the dominant life cycle phase 

on which the impact has an effect (construction, operation & maintenance, disposal) and 

whether the lifetime impact is an opportunity or a threat. This results in a 2 by 3 matrix and 

6 different categories. Within each category, similar lifetime impacts can be combined. 

 

Step 2: prioritization of lifetime impacts 

Multi Criteria Decision Models (MCDM) – such as RCM – can be used to select alterna-

tives using multiple (possibly conflicting) criteria (Brugha, 2004). As the criteria have a 

large impact on the priorities ranging from the MCDM, these should be chosen with great 

care (Brugha, 2004). Based on RCM, the first criterion is the likelihood of a lifetime im-

pact. The second criterion is the consequence of the impact if it does happen. Liander cur-

rently uses a risk matrix incorporating likelihood and effect, where effect is operationalized 

as the effect on the six business values of Liander. The same approach is used in our priori-

tization tool, to make it easy to use for Liander experts (DC 8). However, in a different con-

text, a different operationalization of the impact may be used.  

In RCM, the third criterion is detectability, giving a higher priority to failures that hap-

pen without any warnings beforehand. As lifetime impacts may be widely dispersed in 

time, detectability is not a useful way to prioritize. Rather, we would like to prioritize those 

lifetime impacts that would require a high effort from the organization. Therefore, we de-
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cided to use the effort (in terms of resources [manpower, time, money, etcetera], translated 

to a monetary value) as a third prioritization criterion. This is different from the effect of 

the lifetime impact (criterion 1), as the effect measures the potential damage or benefits, 

while the effort measures how much effort is needed to suitably address the lifetime impact. 

Next to the determination of the criteria, the different impacts need to be scored on these 

criteria. This is done using linguistic variables, as is done in RCM (Moubray, 1997) and 

which has been found to increase the usability and reliability of decision-making (Torfi et 

al., 2010). The categories for each of the criteria are given in Table 2. Additionally, for 

each category, scores are assigned to allow the calculation of a final priority score. As the 

scores proposed by Moubray (1997) result in a distorted risk matrix (Duijm, 2015), we 

have adjusted these scores according to the recommendations of Duijm (2015).  

The final step for the prioritization is the calculation of the final Lifetime Impact Priority 

Number (LIPN), which is done by multiplying the scores on the three criteria. Hence, the 

LIPN ranges from 1 (lowest priority) to 1350 (highest priority). However, it is not so much 

the precise score that matters, but rather the list of the lifetime impacts with the highest 

scores. This list gives an overview of the most important lifetime impacts, and may be used 

as an input for discussion on the actions that may be taken to address the most important 

lifetime impacts. To facilitate this discussion, the scores on the 3 criteria must also be pre-

sented, in order to make the prioritization process as transparent as possible (DC 6).   

 
Table 2 – overview of the three criteria, their categories (including their source) and the related scores 

Certainty score Impact score Effort score 

extremely unlikely 1 very low 1 < €500.000,- 1 

remote 3 low 3 500.000 – 5 million 3 

occasional 6 moderate 6 > 5 million 6 

reabonably 10 high 10   

frequent 15 very high 15   

Moubray (1997)  Liander’s risk matrix  Liander  

 

Evaluation  

The final solution design – the prioritization tool – has been tested by means of an applica-

tion at Liander. It has been used in the development of the ALCP for the gas delivery sta-

tions. From the two expert sessions held to identify lifetime impacts, 161 lifetime impacts 

resulted. These are considered as the input to the prioritization tool. The test of the Excel
©

 

based tool was executed by the two Asset Managers responsible for the gas delivery sta-

tions, guided by the written instructions provided by the researcher. In this way, the direct 

influence of the researcher on the test has been minimized. The researcher used an evalua-

tion interview with the Asset Managers to evaluate this process retrospectively.  

 

Step 1:categorizing and combining the lifetime impacts 

First, the 161 lifetime impacts were categorized and recombined, which resulted in a reduc-

tion to only 26 lifetime impacts at the end of step 2 of the model; 18 threats and 8 opportu-

nities. The Asset Managers indicated that this reduction was mainly caused by the large 

number of similar lifetime impacts. The process of filtering and categorizing was experi-

enced as pleasant, transparent and structured. The Asset Managers also recognized that the 

process helped them to better understand the actual problems underlying the lifetime im-
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pacts. They also mentioned that the discarded lifetime impacts needed to be kept to be in-

spected regularly, because even though these lifetime impacts did not fit the prioritization 

tool, they contained valuable information (e.g. on potential solutions).  

 

Step 2: prioritization of lifetime impacts 

To finalize the prioritization of the remaining 26 lifetime impacts, the impacts were as-

sessed using the three criteria of the prioritization tool. To assess the reliability of the tool, 

this was done independently by four experts, including the two Asset Managers.  

The test of the prioritization tool showed that the order of the highest priority lifetime 

impacts was more similar among the experts than the actual scores of these lifetime im-

pacts. This can be explained by the experience the experts had with assessing risks using 

Liander’s risk matrix: the experts with experience with the risk matrix assigned lower 

scores to the lifetime impacts. Therefore, we will further evaluate the rankings of the life-

time impacts: did the experts assess are the same lifetime impacts as the most important?  

In Table 3, the five most important positive and negative impacts are listed, based on the 

average scores. For each lifetime impact, the ranking given by each expert is provided. 

When looking at the rankings per respondent, 3 out of 4 respondents find their numbers 1 

and 2 in both top 5 lists. Rank numbers only differing 1 rank (plus or minus) from the aver-

age rank have been marked in bold., which shows that the priorities assigned for the nega-

tive impacts are more diverse than for the positive impacts (4 vs 6 bold values). 

 
Table 3 – overview of the top 5 of positive and negative Lifetime Impacts as a result of the prioriti-

zation by the 4 experts  [* exp2 considered one impact a negative rather than a positive lifetime 

impact and vice versa; ** AM1 considered one negative lifetime a positive impact] 

Top 5 negative Lifetime Impacts AM1 AM2 exp1 exp2 AVG LIPN rank 

Energy sources (electricity, gas, district heating) will be integrated more often  2 2 3  * -180,3 1 

Increasing variety in gas quality 3 6 10 1 -177,1 2 

Other gas types will more often be fed into the gas grid  1 6 11 10 -156,2 3 

Reduction gas demand (e.g. other energy sources, legislation)  11 1 4 2 -142,9 4 

Reduction of knowledge available within and outside the organization 9 3 7 14 -97,9 5 

Top 5 positive Lifetime Impacts AM1 AM2 exp1 exp2 AVG LIPN rank 

Introduction of new function: mixing station 3 4 1 4 133,1 1 

Introduction of new function: compressing station 1 2 7 4 107,9 2 

Increasingly asked to physically adjust station to location 4 1 6 7 105,4 3 

Use of gas for transportation 2 7 4 3 102,8 4 

Demand of customers for new gas delivery pressures 9** 8 2  * 73,1 5 

 

Also, the average value of all rank numbers for the positive lifetime impacts is lower 

than the average of the negative lifetime impacts (4.2 vs. 5.6). This is easily explained from 

the number of positive and negative lifetime impacts: if the 8 positive lifetime impacts 

would randomly be assigned a ranking number, the average would be 4.5, for the negative 

lifetime impacts this would be 8.5. Therefore, the power of the prioritization tool – based 

on this first small-sized test – seems to be larger for negative than for positive lifetime im-

pacts. This may be explained from the fact that the Liander experts are familiar with the 

assessment of risks, but not with opportunities.  
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However, it should be noted that the main goal of the objective is not so much to assign 

a specific LIPN or rank number to a specific lifetime impact. As many impacts are relative-

ly broad and open, a difference in LIPN of 2,8 – which is the difference between the first 

and the second negative lifetime impact – is negligible. Rather, one should use the results 

of the tool as a means to facilitate a structured and transparent discussion of the lifetime 

impacts (compare DC 6). The tables already show that for some lifetime impacts, the rank 

numbers lie far apart (e.g. for negative impact 4). Some lifetime impacts are even regarded 

by some to be negative, and by others to be positive. These findings are the most important 

inputs for a discussion, and more important as outputs of the tool than the exact scores.  

That the tool is more a means to structure one’s thought process than a means to derive 

at a final and conclusive priority list was also realized by the respondents. They indicated 

that they found it hard to fill in the model, especially to specify the effort needed to appro-

priately deal with a lifetime impact. As one respondent said: “Scoring the first impacts was 

a hard job, because I thought about everything and doubted the input. However, after a 

while I realized that it’s not an exact science, and it is about my opinion on what is stated. 

After that realization the model was much easier and faster to use.”  

The prioritization tool was discussed thoroughly with the two Asset Managers of the gas 

delivery stations. They concluded that the value of the model lies in its structured and 

transparent approach to prioritizing the lifetime impacts. Additionally, they indicated that 

the process of filtering, categorizing and prioritizing the lifetime impacts is just as valuable 

as the end result, as it helps to get a better and deeper understanding of the lifetime impacts. 

In the words of one of them: “At first sight, the list of 161 lifetime impacts appeared to in-

dicate a lot of problems with the gas delivery stations. But after using the tool, all lifetime 

impacts were put into perspective, and actually, the situation is not that bad after all.” 

As a final part of the evaluation, the design criteria were used to assess the prioritization 

tool. The results of the evaluation can be found in Table 4. Notably, all design criteria were 

fulfilled, except for DC 4, which asked for a time-efficient prioritization tool. The respond-

ents indicated they needed some time to get used to the tool, but after the first number of 

lifetime impacts, prioritizing was fast and easy to do, therefore DC 4 was partly fulfilled.  

 
Table 4 – evaluation of the design criteria used to guide the development of the prioritization tool 

DC The solution design must… Fulfilled Explanation 

1 be able to process a large number of lifetime impacts yes from 161 to 26 lifetime impacts through filtering and cate-

gorizing, the remaining 26 were prioritized using the tool 

2 be able to address lifetime impacts from very different 

backgrounds  

yes the two top 5 lists contain technical, compliance, commer-

cial and organizational lifetime impacts 

3 be able to process both negative and positive lifetime 

impacts 

yes two top 5 lists result from the prioritization tool, both types 

of impacts are assessed on the same three criteria 

4 allow time-efficient prioritization of the lifetime impacts  partly the respondents described how it took some time to get used 

to the tool, but this became easier along the way 

5 be able to deal with uncertainty  yes the model explicitly asks to assess likelihood  

6 be transparent as to how the priorities are established  yes transparency is created by not just presenting the LIPN, but 

also the scores on the individual criteria 

7 make use of expert knowledge to establish priorities  yes the scores on the three criteria are assigned by experts 

8 fit with methods that the Asset Managers of Liander are 

already familiar with  

yes the prioritization tool makes use of RCM principles, Lian-

der’s risk matrix and the business values of Liander 
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Conclusion  

Asset Management aims to realize maximum value from the exploitation of physical assets 

over their complete lifetimes. As a result, future changes in goals and context should be 

identified in time, to prepare for timely and appropriate measures. Additionally, because 

Asset Management is a multidisciplinary practice, these changes may range from very dif-

ferent backgrounds: technical, economic, compliance, commercial and organizational. Fur-

thermore, the future does not just pose challenges for the asset, but also holds opportunities. 

As the lifetime of an asset may be several decades, the amount of challenges and opportuni-

ties – lifetime impacts – to consider may be overwhelming.  

This paper presents a tool to assist Asset Managers in the prioritization of lifetime im-

pacts. Following a two-step approach, the lifetime impacts resulting from the Lifetime Im-

pact Identification Analysis (LIIA) are categorized, combined and prioritized. In the cate-

gorization and combination step, a distinction is made between positive and negative life-

time impacts, as well as between impacts on the construction phase, operation & mainte-

nance phase and on the disposal phase. This facilitates the combination of similar lifetime 

impacts, and improves the understanding of the lifetime impacts. Secondly, the remaining 

lifetime impacts are prioritized, based on experts giving scores on the assessment criteria 

likelihood, effect and effort. By multiplying these scores, a Lifetime Impact Priority Num-

ber (LIPN) can be calculated, that shows the priority of the positive and negative impacts. 

However, more importantly, the scores on the criteria show where the experts agree and 

disagree most, which can be used as a starting-point for further discussion. From the dis-

cussion, a joint understanding of the most important lifetime impacts may result, which al-

lows the Asset Managers to decide on which impacts to focus most of their precious time.  

This research has addressed a topic that has thus far received little attention in Asset 

Management literature: the management of changes in the goals and context of the asset 

over their complete lifetimes. The prioritization tool developed in this paper may assist As-

set Managers to decide what lifetime impacts are most important and to set their priorities 

accordingly. As a result, this paper contributes to science by addressing this prioritization 

problem and offering a tool to support such decisions.  

Further research may test this prioritization in a different company in a different sector, 

to assess its generalizability. Additionally, a longitudinal study of the use of the tool by Li-

ander may offer new insights: it may show how the discussion based on the initial prioriti-

zation of the lifetime impacts using the tool changes the initial scores given by the individ-

ual experts, and it may show how the use of the tool evolves over time.  

For practitioners, this research has a number of implications. First, it is important to real-

ize that the assessment of lifetime impacts is an art more than a science: it requires imagina-

tion of a future that may or may not materialize. Therefore, one should not aim for perfec-

tion or ultimate precision when using the tool, rather, one should consider it a means to 

structure one’s thought process and to facilitate further discussion. Second, in the manage-

ment of such diverse lifetime impacts, collaboration with different experts is key, for ex-

ample specialists in regulation or customer demands. Only in close collaboration with such 

specialist, the real priority of a lifetime impact can be assessed. Finally, it is important to 

realize that priority setting is an iterative process. The output of the prioritization tool is in-

put for further discussion, rather than an unshakeable truth. Additionally, over the years, the 

understanding of lifetime impacts may improve. Therefore, it is recommended to repeat the 

identification and prioritization of lifetime impacts regularly, for example every year.  
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