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Summary 
This subproject has been carried out within the framework of the Grön BoStad Stockholm project, 
funded by the European Regional Development Fund. 

The report includes a life cycle assessment (LCA) study of a Nilar Nickel-metal hydride battery 
pack (EC 10Ah, 144V) carried out by IVL Environmental Research Institute on behalf of Nilar AB. 
The goal of this project is to provide knowledge of the environmental strengths and weaknesses of 
the Nilar NiMH battery pack from a cradle to gate perspective. The material composition of the 
battery was provided by Nilar. 

The study is made on a Nilar EC 144V battery pack, which can store up to 1.44 kWh of energy. The 
functional unit is 1 kWh of stored energy which corresponds to 0.7 battery packs. 

For the cradle to gate approach, the gate is the Nilar production site i.e. when the battery pack is 
ready to be delivered to customers. The cradle means the production of fuels, electricity, raw 
materials and extraction of natural resources. It also covers relevant transportation. The actual 
production of the battery at Nilar as well as the production of components by suppliers are 
however omitted since the process is assessed to have a minor impact. 

This study is simplified, only based on an inventory of the bill of materials provided by Nilar AB 
i.e. kg of materials such as metals and different polymers. Data applied for the materials are based 
on generic database data mostly representing EU averages. The data applied for production of raw 
materials has been extracted from thinkstep/GaBi databases and EcoInvent database. 
 
Data gaps and assumptions regarding key materials in this study will affect the result since these 
materials correspond to high percentages of the total battery weight. Production of compounds 
such as rare metals can also have a high environmental impact in their extraction and production 
phases. Due to lack of data for production of one of the rare metals it has been approximated as 
equal to production of a close neighbour in the periodic system. For one substance within the 
electrolyte, a similar compound was used as an approximation. 
 
Transportation of materials has been included on a rough level. For materials produced in China or 
Asia a long-distance sea transport from Shanghai to Europe has been applied, while for all other 
materials an assumption of 1000 km truck has been assumed. These are fair assumptions since the 
total impact from transportation is small in relation to the production of the materials. Also, 
electricity use from the production phase has been excluded since it was assessed to be small in 
relation to the total impact. 

The impact categories used in the study are Global warming potential (Climate change), 
Acidification potential, Eutrophication potential, Photochemical ozone creation potential and 
Abiotic resource depletion potential (ADP) elements. Categories used for LCA-results are 
Renewable and Non-renewable energy resources. 
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The production of one of the rare metals was approximated with production of a close neighbour 
in the periodic system. The share of the metal is very low, but the data applied corresponds to a 
very high impact resulting in a contribution to the total climate change. This is the most uncertain 
assumption made in this study and has a significant effect on the final result. 

The negative electrode corresponds to the highest share of the total climate change impact with 
47% followed by the positive electrode with 24% and contact plate/case with 18%. For abiotic 
resource depletion potential, the negative electrode corresponds to the highest share of total impact 
with 71% of the total followed by the positive electrode with 23%. 
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Sammanfattning 
Detta är ett delprojekt som har utförts inom ramen för projektet Grön BoStad Stockholm, 
finansierat av den Europeiska regionala utvecklingsfonden. Rapporten innehåller en förenklad 
livscykelanalys på ett Nilar batteripack av typen nickel-metallhydrid (EC 10Ah, 144V) utförd av 
IVL Svenska Miljöinstitutet på uppdrag från Nilar AB. Projektets mål är att förmedla kunskap om 
miljömässiga styrkor och svagheter för Nilar NiMH-batteripacket från ett ”vagga till grind”-
perspektiv. Materialkompositionen för batteriet erhölls från Nilar.  

Studien är utförd på ett Nilar EC 144V batteripack vilket kan lagra upp till 1.44 kWh energi. Den 
funktionella enheten är 1kWh lagrad energi vilket motsvarar 0.7 batteripack. 

För perspektivet ”vagga till grind” motsvarar grinden Nilars fabrik där batteriet är redo att 
levereras till konsumenter. Vaggan innebär produktionen av bränslen, elektricitet, råmaterial, 
utvinning av naturresurser samt relevant transport. Själva produktionen av batteriet hos Nilar och 
produktion av delkomponenter hos leverantörer är utelämnat ur studien då de bedöms ha låg 
miljöpåverkan. 

Studien är förenklad och endast baserad på materiallistan från Nilar AB med kg material, så som 
metaller och olika polymerer. Tillämpade data för materialen baseras på generiska data från 
databaser som överlag representerar EU-genomsnitt. Data för produktion av råmaterial har 
hämtats ur databaser hos thinkstep/GaBi och EcoInvent. 

Dataluckor och antaganden gällande viktiga material påverkar resultatet då dessa motsvarar stora 
delar av totala vikten för batteripacket. Produktion av ingående ämnen exempelvis ovanliga 
metaller kan även ha hög miljöpåverkan i utvinnings- och tillverkningsprocesser. På grund av 
dataluckor för produktion har en av de ovanliga metallerna approximerats som likvärdig med ett 
närstående ämne i periodiska systemet. För en komponent i elektrolyten har en liknande förening 
använts som approximation. 

Transport av material har inkluderats på en övergriplig nivå. Material producerade i Kina eller 
Asien har en långdistanstransport till havs från Shanghai till Europa använts, medan alla andra 
material antas transporteras 1000 km med lastbil. Dessa bedöms vara rimliga antaganden då den 
totala miljöpåverkan från transport är liten i förhållande till materialproduktion. 
Elektricitetsanvändning i produktionsfasen har utelämnats då den bedöms vara liten i relation till 
total miljöpåverkan. 

Miljöpåverkanskategorier som inkluderas i studien är klimatpåverkan, försurning, övergödning, 
marknära ozon och utarmning av icke-fossila resurser. I studien ingår även kategorier för 
användning av förnybara och icke-förnybara energiresurser. 

Produktionen av en ovanlig metall uppskattades med ett nära ämne i periodiska systemet. 
Andelen av metallen är mycket låg men approximerad data motsvarar en mycket hög 
miljöpåverkan vilket resulterar att den bidrar till den totala klimatpåverkan. Detta är det mest 
osäkra antagandet i studien och har en signifikant effekt på slutresultatet. 

Den negativa elektroden motsvarar den högsta andelen av den totala klimatpåverkan med 47% 
följt av den positiva elektroden med 24% och kontaktplatta/fodral med 18%. För kategorin 
utarmning av icke-fossila resurser har den negativa elektroden högst andel av den totala 
miljöpåverkan med 71% följt av den positiva elektroden med 23%.  
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Introduction 

About this report 
The report includes a life cycle assessment (LCA) study for a Nilar Nickel-metal hydride battery 
pack (EC 10Ah, 144V) carried out by IVL Environmental Research Institute on behalf of Nilar AB. 
The project is a part of Grön Bostad Stockholm. 

The study has as far as possible been conducted according to the requirements of ISO 14044:2006. 
However, the study has been simplified and adapted to timeframe and resources. 

This report has been kept as condense as possible. Details concerning data used, calculations and 
LCA-models etc. are confidential and only provided to Nilar. The LCA-system is modelled in Gabi 
LCA software. 

What is LCA? 
Life cycle assessments (LCA) investigate the environmental impacts related to a product or a 
system during its whole life cycle. This includes evaluating energy and resource consumption as 
well as emissions, from all life cycle stages including; material production, manufacturing, use and 
maintenance, and end-of-life. A schematic overview of a life cycle is shown in Figure 1.1. 

LCA is a widely used and accepted method for studies of environmental performance of various 
products and systems. A partial LCA such as cradle to gate can be made to assess the impacts from 
raw material production, manufacturing of goods and transportation. 

          
Figure 1.1: Illustration of the LCA system and the framework for life cycle assessment. 
 

Goal and scope 
A clearly defined goal and scope is important to understand and interpret the LCA and the results. 
The scope defines the circumstances under which the LCA results are valid and a functional 
reference unit defines how the inputs and output flows should be scaled. 
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Goal 
The goal of this project is to provide knowledge of the environmental strengths and weaknesses of 
the Nilar NiMH battery pack from a cradle to gate perspective.  

Scope 
This section involves the scope of the LCA study with a description of the studied Nilar battery, 
functional unit, system boundaries, limitations and applied impact categories. 

Studied Nilar battery 
The different parts of a Nilar battery stated in the product description has been used in the study 
which can be seen in Figure 2.1 and Figure 2.2. Materials included in the different components 
were initially provided by Nilar and used in the GaBi-model. 

  
Figure 2.2: Nilar battery parts, overview. Figure 2.3: Module components of the Nilar battery 

Functional unit 
The study is made on a Nilar EC 144V battery pack, which can store up to 1.44 kWh of energy. The 
functional unit is 1 kWh of stored energy which corresponds to 0.7 battery packs. 

System boundaries 
System boundaries involve the boundaries regarding time and space that are relevant in this LCA 
study. 

Boundaries towards nature 
The study is a cradle to gate, where the gate is the Nilar production site i.e. when the battery pack 
is ready to be delivered to customers. The “cradle” approach means that the production of fuels, 
electricity, raw materials etc. are followed from the “cradle” where natural resources (e.g. crude oil, 
uranium, nickel ore etc.) are extracted from the ground. It also covers relevant transportation. The 
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actual production of the battery at Nilar is however omitted since the process is assessed to have a 
minor impact. 

Geographical boundaries 
This study is simplified, only based on an inventory of the Bill of materials i.e. kg of materials such 
as pure metals and different polymers. Data applied for the materials are based on generic 
database data mostly representing EU averages. Furthermore, the energy use for the production of 
the battery by Nilar as well as the production of components by suppliers is omitted since it is 
assessed to have a small impact compared to other impact sources.  

This means that the study is not representing any specific geographical region, other than possibly 
a European average. 

Limitations and key assumptions 
The limitations of the LCA study are defined by key assumptions which have large influence on 
the results and conclusions regarding the total environmental impact. 

Data gaps and assumptions regarding key materials in this study will affect the result since these 
materials correspond to high percentages of the total battery weight. Production of compounds 
such as rare metals can also have high environmental impact in their extraction and production 
phases.  
 
Due to lack of data for one of the rare metals it has been approximated as equal to production of a 
close neighbour in the periodic system. Even though the share of the metal is very small, the data 
applied corresponds to a very high impact resulting in a significant contribution to the total climate 
change. This is the most uncertain assumption made, however the estimation does not affect the 
overall conclusions of the study.  
 
As for one substance within the electrolyte, some data had to be approximated. The share of the 
material is small and the data applied corresponds to a moderate impact; since the flow is rather 
small the overall results are not affected (irrespective if the data is uncertain or not). 
 
Transportation of materials has been included on a rough level. For materials produced in China or 
Asia a long-distance sea transport from Shanghai to Europe has been applied, while for all other 
materials an assumption of 1000 km truck has been assumed. These are fair assumptions since the 
total impact from transportation is small in relation to the production of the materials. Also, 
electricity use from the production phase has been excluded since it was assessed to be a small 
impact in relation to the total impact. 

Impact indicators and LCA result categories 
Impact indicators - Life cycle impact assessment 
Impact categories used in the study are Global warming potential, Acidification potential, 
Eutrophication potential, Photochemical Ozone Creation potential and Abiotic resource depletion 
potential (ADP) elements. The categories and indicators are listed in Table 2.1. 
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Table 2.1: Impact indicators - Life cycle impact assessment 

Impact category Category indicator Reference: 
CML 2001 version 

Global warming potential (GWP) – Climate change kg CO2 equivalents April 2016 
Acidification potential (AP) kg SO2 equivalents April 2016 
Eutrophication potential (EP) kg PO4 equivalents April 2016 
Photochemical Ozone Creation Potential (POCP) kg ethene equivalents April 2016 
ADP elements kg Sb equivalents April 2016 

LCA result categories 
The categories used for LCA-results are Renewable and Non-renewable energy resources and can 
be seen in Table 2.2.  

Table 2.2: LCA result categories 

Main category Unit 

Non-renewable energy resources MJ 
Renewable energy resources MJ 
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Life cycle inventory analysis 
The life cycle inventory analysis describes the data collection in terms of material composition of 
the battery, site specific data, database data used as well as other information. 

Raw materials 
This section includes the method for data collection related to raw materials. 

Production 
The data applied for production of raw materials has been extracted from thinkstep/GaBi 
databases and EcoInvent database. The composition of the key materials in the battery was 
provided by Nilar AB divided on components, sub-components and in the end as pure materials 
for each component.  

Transport 
The data applied for transportation is presented in Table 3.1. The choices are based on general 
transportation methods for long- and short distances. The distances have been approximated based 
on China, Europe and Sweden. 

Table 3.3: Data applied for the raw material transportation. 

Raw material Transport type 
Transport 
distance (km) 

Reference 

Short-distance 
transport within 
Europe 

Truck, 28-30 ton total 
weight, MPL 22 ton, 
diesel driven Euro 5 

1000 
An average distance for transportation 
with truck within Europe of 1000 km was 
assumed. 

Long-distance 
transport from 
Asia to Europe + 
transport within 
Europe 

Truck, 28-30 ton total 
weight, MPL 22 ton, 
diesel driven Euro 5 
 
Ocean going ship 

1000 
 
 
 
20 000 

- An average distance for transportation 
with truck within Europe of 1000 km was 
assumed. 
- Distance between ports Shanghai to 
Rotterdam, NL: approx. 20000 km 
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Results and discussion 
The impact indicators (LCIA) and LCA result categories covered by the LCA study were presented 
in section 2.2.5.1 i.e. Climate change (Global warming (GWP)), Eutrophication (EP), Acidification 
(AP) and Photochemical Ozone Creation potential as well as Abiotic resource depletion (ADP) 
elements, Non-renewable and Renewable energy resources. 

The focus in the result discussions and conclusions will be on climate change and abiotic resource 
depletion. Other impact categories can be found in Appendix A.  

The result discussion in this chapter are based on the different parts of the battery pack. 

Climate change 
The result for climate change divided on percent of total for the different battery parts is shown in 
Figure 4.1. The negative electrode corresponds to the highest share with 47% of the total impact 
followed by the positive electrode with 24% and contact plate/case with 18%. 

 
Figure 4.4: Climate change impact for different battery parts in percentage of the total impact. 
 

Due to lack of data for one of the rare metals it has been approximated as equal to a close 
neighbour in the periodic system. Even though the share of the metal is very small, the data 
applied corresponds to a very high impact resulting in a significant contribution to the total climate 
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change. This is the most uncertain assumption made, however the estimation does not affect the 
overall conclusions of the study.  
 
The data gap for one substance within of the electrolyte was covered by applying data for a similar 
compound from Ecoinvent. The share is very low and the data applied corresponds to a moderate 
impact level and therefore the results are not affected. 

An initial lack of data for production of one material within the positive electrode was solved by a 
data purchase from thinkstep. There is a high share of this material in the battery, the data applied 
is however assessed to be reasonable i.e. there are no large uncertainty affecting the results. The 
data applied for some relatively rare metals shows a rather high impact during their production, 
however it is also assessed to be reasonable due to their rarity.  

Abiotic resource depletion 
Since the battery contains different metals which are scarce or rare, abiotic resource depletion was 
assessed in the study. The negative electrode corresponds to the highest potential for abiotic 
resource depletion with 71% of the total followed by the positive electrode with 23% which can be 
seen in Figure 4.2.  
 

 
Figure 4.5: Abiotic resource depletion potential for different battery parts in percentage of the total impact. 
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Appendix A: Result diagrams for 
other impact categories 
Diagrams for the other impact categories also show highest share for the negative electrode 
followed by the positive electrode and in some cases the contact plate/case.  

Eutrophication potential 

 
 

Acidification potential 
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Photochemical ozone creation potential 

 
 

Non-renewable total resources 

 

 

 

 



 Report C 419  Simplified LCA of Nilar NiMH battery pack (EC 10Ah, 144V) – Report within the Grön BoStad 
Stockholm project 

 

17 

 

Renewable total resources 

 
 
 



 

 

 

 

 
 

 

 

 

 

 

The project Grön BoStad Stockholm aims to contribute to 
sustainable urban development in the Stockholm region and to 
support the transition to a low carbon economy by eliminating 
obstacles to growth in small and medium-sized enterprises 
(SMEs). The project will run between 2016 - 2019 and will be 
carried out by four project partners: KTH Center for Sustainable 
Civic Development, IVL Swedish Environment Research 
Institute, Sustainable Innovation and Stockholm County 
Administrative Board. 

The project is funded by the EU Regional Development Fund. 
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