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1 Preface 

The case study ClaristarTM Wine Stabilizer that follows was elaborated within the scope of 

the Product Carbon Footprint (PCF) Pilot Project Germany by DSM in association with Triple 

Value Strategy Consulting and Pré Consultants. For the PCF Pilot Project, DSM joined nine 

other companies to pursue, together with the project initiators – WWF Germany, Öko-Institut 

(Institute for Applied Ecology), the Potsdam Institute for Climate Impact Research (PIK) and 

THEMA1 – the following project objectives: 

 

1. Gaining experience: On the basis of concrete case studies, the project initiators and 

the participating companies gain experience with the practical application of current 

methods for determining carbon footprints and examine the efficiency of these 

methods (ISO1 standards for life cycle assessment, BSI2 PAS 2050). 

2. Deriving recommendations: Based on the findings of the case studies, 

recommendations are derived for the further development and harmonisation of a 

transparent, scientifically founded methodology for determining the carbon footprint of 

products. The pilot project explicitly refrains from developing its own methodology. 

3. Communicating results: Consumers must be informed of the product carbon footprint 

in a scientifically sound and comprehensible manner. To this end, the project 

stakeholders are holding discussions on reliable communication on a sectoral, 

company and product level to foster climate-conscious purchase decisions and use 

patterns. The relevance in terms of increasing the climate consciousness of 

consumer decision making is crucial to these considerations. The pilot project 

explicitly refrains from developing its own climate-related label since the current 

methodological conventions are not sufficiently consistent and are still under 

discussion, meaning that its significance in terms of possible courses of action would 

therefore be low. 

4. Standardising internationally: The findings reached and the recommendations derived 

contribute to a situation in which the PCF Pilot Project Germany actively helps to 

shape the international debate on the determination and communication of carbon 

footprints. 

                                                

 
1
 International Organization for Standardization. 

2
 The British Standards Institution. 
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The definitions and uses of the term “product carbon footprint” differ internationally. 

Within the scope of the PCF Pilot Project Germany, the project stakeholders agreed on the 

following definition: 

“Product carbon footprint describes the sum of greenhouse gas emissions accumulated 

during the full life cycle of a product (good or service) in a specified application.” 

In this context, greenhouse gas emissions are understood as all gaseous materials 

for which a Global Warming Potential coefficient was defined by the Intergovernmental Panel 

on Climate Change (IPCC). The life cycle of a product encompasses the whole value chain – 

from the acquisition and transportation of raw materials and primary products over production 

and distribution to the use, recycling and disposal of the product. The term “product” is used 

as a generic term for goods and services. 

The project initiators and participating companies regard the international standard for 

life cycle assessment (ISO 14040 and 14044) as the basic methodological framework for 

determining a product carbon footprint. Moreover, this standard is the most important 

foundation of the British PAS 2050 as well as of the above-mentioned dialogue processes of 

the ISO and the World Business Council for Sustainable Development/World Resources 

Institute3. Therefore, within the scope of the pilot project, ISO 14040/44 constituted an 

essential basis for the work carried out on methodologies and thereby for the case studies 

themselves.  

Many of the basic methodological conditions of ISO 14040/44 can be applied in the 

case of the PCF methodology, but several have to be adapted. Some terms of reference of 

the ISO 14040/44 are loosely formulated, making it necessary to examine whether it is 

possible to develop less ambiguous terms of reference which have a comprehensive or 

product group-specific foundation. This would simplify the comparability of different PCF 

studies. In addition, within the course of the case studies, the significance of PCF compared 

to other environmental impacts in the product life cycle was analysed in varying detail. From 

the perspective of the PCF Pilot Project, this analysis is crucial to the securing of decisions 

and approaches to communication, which are made and developed on the basis of PCF. 

Furthermore, creating clearer terms of reference constitutes one of the greater 

methodological challenges in this context, also in respect of international harmonisation and 

all applications where public communication of the PCF is intended. 

Each participating company selected at least one product from its portfolio for which a 

PCF was determined. In this way, methodological frameworks or rules of interpretation 

regarding the ISO 14040/44 could be practically tested using a specific case study. In turn, 

specific methodological issues also emerged from the case studies. The broad spectrum of 

products selected for the case studies made for a comprehensive discussion. The 

                                                

 
3
 With regard to the WBCSD/WRI process, a final decision has not yet been taken. However, it can be 

assumed, given the current status of the discussion, that a decision on the ISO 14040/44 will be taken in 

the coming weeks. 
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involvement of companies from very different sectors in the PCF Pilot Project was 

challenging but also fruitful, constituting an essential prerequisite for the development or 

optimisation of a methodology which could be used as broadly as possible. The case study 

ClaristarTM Wine Stabilizer by DSM constituted an important component of the project, on 

the basis of which – together with the diverse experiences gathered in terms of carbon 

footprinting – the findings and recommendations were developed according to the project 

objectives. 

The most important results of the pilot project are summarised in a paper entitled 

“Product Carbon Footprinting – Ein geeigneter Weg zu klimaverträglichen Produkten und 

deren Konsum? – Erfahrungen, Erkenntnisse und Empfehlungen aus dem Product Carbon 

Footprint Pilotprojekt Deutschland “. This paper, along with much more information on 

product carbon footprinting and the PCF Pilot Project, can be found at: 

 

www.pcf-projekt.de 

 

The work carried out within the pilot project should not be understood as the final 

word on the determination and communication of product carbon footprints. Therefore, the 

project partners are happy to receive intensive feedback from interested stakeholders, also 

with regard to the case study presented in the following. Based on this feedback and the 

project findings, the project initiators and partners wish to actively support international 

debates on the harmonisation of product carbon footprinting by virtue of their findings. Only 

in this way, with the help of an internationally accepted standard, can PCFs be determined, 

assessed and reliably communicated in a uniform and comparable fashion. 

 

26 January 2009 

2 Executive Summary 

DSM creates innovative products and services in Life Sciences and Materials Sciences. 

ClaristarTM is an additive that stabilizes tartrates in wine, thus preventing the formation of 

undesirable tartrate crystals. To date, most tartrate has been removed from wine using a 

energy intensive process known as cold stabilization. Claristar is a natural mannoprotein 

component of yeast which simply prevents tartrate formation. It is extracted by DSM from 

yeast grown with molasses as substrate. The remainder of the yeast is used by DSM in 

other ingredients such as flavour enhancers. 

 

The impact on global warming of the ClaristarTM production and distribution process was 

established. The functional unit chosen is stabilization of one hectoliter (100 litres) of 

wine. 

The resulting CO2 footprints are listed in the table: 

http://www.pcf-projekt.de/
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Life cycle stage CO2 footprint in g CO2 / hl wine 

Best guess Minimum scenario Maximum scenario 

Raw Materials 80  80 121 

Production 200 200 241 

Distribution 15 15 23 

Use 0 0 0 

Disposal 0 0 0 

Total 295 295 385 

 

3 Company’s Profile 

Royal DSM N.V. creates innovative products and services in Life Sciences and Materials 

Sciences that contribute to the quality of life. DSM’s products and services are used 

globally in a wide range of markets and applications, supporting a healthier, more 

sustainable and more enjoyable way of life. End markets include human and animal 

nutrition and health, personal care, pharmaceuticals, automotive, coatings and paint, 

electrics and electronics, life protection and housing. DSM has annual sales of almost 

EUR 8.8 billion and employs some 23,000 people worldwide. The company is 

headquartered in the Netherlands, with locations on five continents. DSM is listed on 

Euronext Amsterdam.  

DSM is improving its eco-footprint by lowering its energy use, emissions and waste 

volumes. In addition, various business groups are carrying out projects aimed at product 

and process improvement and innovation. 

4 Organisation and Procedures 

The footprinting activities were carried out by Triple Value Strategy Consulting in Den 

Haag, The Netherlands (www.triple-value.com). PRé Consultants (www.pre.nl) supported 

them with LCA modelling work. DSM Food Specialties supplied the required information 

on the ClaristarTM production process and on wine making.  

The Öko-Institut as the responsible partner from the PCF pilot project accompanied the 

Case Study to ensure that the methodological recommendations were properly 

implemented. 

http://www.dsm.com/en_US/html/about/location_finder.htm
http://www.dsm.com/en_US/html/sustainability/planet_graphs.htm
http://www.dsm.com/en_US/html/sustainability/environmental_performance.htm
http://www.dsm.com/en_US/html/sustainability/environmental_performance.htm
http://www.dsm.com/en_US/html/sustainability/environmental_performance.htm
http://www.dsm.com/en_US/html/sustainability/sustainable_products_processes_2008.htm
http://www.dsm.com/en_US/html/sustainability/sustainable_products_processes_2008.htm
http://www.dsm.com/en_US/html/sustainability/sustainable_products_processes_2008.htm
http://www.triple-value.com/
http://www.pre.nl/
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5 Goals and Scope 

5.1 Objectives of the Case Study 

DSM Food Specialties focuses on the development of new products to contribute to more 

sustainable food production. In particular, enzymes are often useful as a means of 

substituting chemical processes with less polluting enzymatic processes.  

With the ClaristarTM case, DSM wants to generate information to validate the claim that 

wine stabilization by the addition of ClaristarTM results in a lower carbon footprint than the 

traditional method of stabilization; cold stabilization. 

5.2 Product Selection and Definition of the Functional Unit 

DSM chose ClaristarTM as the product in the PCF pilot case, because DSM Food 

Specialties was highly interested in this case, was already establishing the ClaristarTM 

carbon footprint when the project started, and wanted to align the study with the best 

available methodology for product carbon footprinting 

The functional unit for this carbon footprint is the stabilization of 1 hl of wine. This allows 

direct comparison of the various wine stabilizing methods, without gathering and 

analyzing data about process steps that remain constant.  

5.3 System Boundaries 

The process map of wine stabilization with ClaristarTM is shown below. Only the yellow 

parts, the greenhouse gas emissions starting from the production of ClaristarTM are 

included in the analysis. Equipment manufacture, transport and assembly are not 

included because their expected contribution is limited, because including them requires 

a lot of additional data collection, and because for competing technologies for wine 

stabilization much more equipment is required anyway. 



 

Case Study Documentation Claristar wine stabilizer by DSM 

 6 

 

5.4 Data Sources and Data Quality 

For the production process of ClaristarTM primary activity data measured in pilot scale 

production were used. Emission factors from the EcoInvent database were used. 

5.5 Allocation 

Allocation was only required for the emissions in the ClaristarTM fermentation process, 

because ClaristarTM is an extract from the total fermentation broth. Allocation was mass 

based, because after extraction of the Claristar the remaining yeast has not effectively 

changed. 

5.6 Treatment of particular emission sources 

The carbon source for the fermentation is molasses. The emissions for producing 

molasses are included. Since the CO2 produced in the fermentation is biogenic the CO2 

emission from fermentation is not included in the footprint. 

6 Inventory and Calculation 

Calculations were carried out with SimaPro software and the IPCC method for calculating 

global warming potential. By default the Eco-invent databases were used for secondary 

emission factors. 

Additive in 

winery

Wine

Clarified 

wine

Grey boxes are not

included in the analysis

Molasses
Electricity

Water

Discharge to 

Waste water

Claristar®

production
Transport

CO2

Equipment, filters, 

(steel) manufacturing

Chemicals

Transport & 

Installation
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6.1 Extraction of Raw Materials 

Molasses is included in the LCA analysis, and so are the chemicals ammonia, sulphuric 

acid and phosphoric acid. The emissions of molasses production in a sugar plant were 

allocated to the products according to their sales value. 

The transport of the raw materials was assumed to be 100 km for the base chemicals 

and 79 km (Roosendaal – Delft) for the molasses. 

6.2 Production 

ClaristarTM is produced by the extraction of specific components from a yeast 

fermentation broth of which the remainder is used in the production of savoury 

ingredients. 

In the fermentation molasses, electricity, steam, and water are used, and waste water is 

produced. Activity data were measured in actual production and allocated to the Claristar 

product according to mass. 

In the ClaristarTM extraction process only electricity is consumed and waste water is 

produced. Activity data were measured in pilot production. 

Depending on the size of the winery ClaristarTM is distributed in 20 l high density 

polyethylene containers, in reusable 200 litre drums or in 1000 litre IBC’s. The carbon 

footprint of the production and the disposal of a representative mix of containers are 

included, based on secondary emission data from eco-invent database. 

6.3 Distribution 

ClaristarTM is distributed toFrance (base case used) by truck. 

• 1000 km transport by 32 t truck (customer in France) is the basis for this carbon 

footprint. 

Alternative destinations are: 

• 1500 km transport by 32 t truck (customer in Italy) 

• 16500 km by ship and 200 km by 32 t truck (customer in Australia) 

6.4 Shopping Tour 

A shopping tour is not relevant for ClaristarTM. 

6.5 Product Use 

For ClaristarTM the use phase causes no emissions because it is simply added to the 

wine in very small quantities. 
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6.6 Recycling/Disposal 

The recycling/disposal of the ClaristarTM packaging is discussed under 6.2 above. 

The impact of the cleaning process and transport of the reusable packaging materials of 

ClaristarTM is not included, because it is expected to be much lower than the impact of the 

distribution of the product (15 g CO2) 

7 Presentation of Results (best guess) 

7.1 Overview 

The footprint of ClaristarTM is dominated by the extraction of ClaristarTM from the 

fermentation broth.  

7.2 Extraction of Raw Materials 

There is a considerable impact of Molasses on the ClaristarTM footprint. Together with the 

chemicals used the contribution of the raw materials to the carbon footprint of ClaristarTM 

is 80 g CO2, based on mass-allocation. 

7.3 Production 

The footprint production is dominated by the use of electricity and steam, both in the 

fermentation and in the extraction process. Emission factor for electricity used is the 

European average from the Eco-invent database. Production of steam in an industrial 

furnace was modelled. 

Because part of the steam and electricity is produced captive in a Combined Heat and 

Power plant, the CO2 emissions of the electricity were corrected according to the actual 

fuel savings in the CHP plant. 

The accuracy is very high since it is fully based on DSM measurements. 

7.4 Distribution 

Distribution is only relevant for ClaristarTM. The base case is transport of ClaristarTM from 

Delft to France, is based on 1000km per 32 t truck (15 g CO2 eq / hl wine). Alternative 

transport destinations are Italy (1500km per 32 t truck), and Australia (16500 km per boat 

and 200km per 32 t truck; 23 g CO2 eq / hl wine). 

7.5 Shopping Tour 

Not relevant. 
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7.6 Product Use 

Not relevant. 

7.7 Disposal/Recycling 

Small impact is neglected (see 6.6). 

8 Assessment of the Results 

8.1 Sensitivity Analysis 

For the production of ClaristarTM we checked the effect of the most important 

assumptions. 

The sensitivity to the effect of the molasses based on economic and mass allocation is 

examined. The mass allocation was based on sugar content in the sugar, molasses and 

pulp with the underlying ratios 56 : 8 : 1. The difference is around 40 g CO2 eq / hl wine; 

66 g based on mass-allocation, 25 g based on economic allocation. 

The effect of the packaging was also checked. The base case (for a big winery) assumes 

all returnable IBCs. If an average packaging mix is taken the impact increases by 24 g 

CO2 eq / hl wine. 

The effect of the location of used was investigated. Transport emissions range for 15 g/hl 

in the base case (France) to 23 g/hl for Australia. 

A last check we did was the emission factor used electricity. If we do not include the 

saving by CHP the total impact increases with 17 g CO2 eq / hl wine. 

8.2 Uncertainty and Error Analysis 

No detailed analysis was performed. 

8.3 Handling of other Environmental Impact Categories 

The effect in other impact categories was only significant for the impact categories 

related to energy consumption (depletion of fossil fuel, respiratory inorganics), so the 

conclusions of the carbon footprint is a valid impact to report on. 

8.3.1 Analysis of other Environmental Impact Categories 

No detailed analysis was done. 

8.3.2 Multicriterial Assessment 

No detailed multicriterial assessment was carried out. 
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9 Interpretation and Perspectives 

9.1 Challenges of the Case Study 

We encountered no major challenges in this case study. Information for the ClaristarTM 

production process was available in our files. 

9.2 Identification and Assessment for Further Reduction Options of the PCF 

Application of Claristar will reduce the Carbon footprint of wine making. The most 

commonly applied wine stabilizing technology is “cold stabilization” which requires the 

wine to be cooled to -4°C and held for several days or even weeks. Energy consumption 

is associated with approx. 1kg CO2e/hl wine4 (actual data will differ from one winery to 

another). Application of ClaristarTM, which does not require further energy use at the 

winery, can therefore reduce carbon emissions in this process by over 70% (life cycle 

perspective). 

The potential routes for further reduction of the Carbon Footprint of ClaristarTM production 

are: 

¶ Higher yield of the ClaristarTM extraction process 

¶ Reduced electricity consumption in the production process 

¶ Energy from renewable sources 

The last one is the most attractive for the near future. It has the potential of a reduction of 

the footprint with more than 50%. The other options require process development and 

investments.  

9.3 Measures under Consideration to Further Reduce the PCF 

See 9.2: 

¶ Convince wine makers to apply ClaristarTM for wine stabilization 

¶ Energy from renewable sources  

                                                

 
4 Wine production data were not confirmed as part of this PCF study because 
this would require too much time and an individual approach fro each wine-
maker. 
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9.4 Product Carbon Footprinting at DSM in the Future 

DSM wants to have eco-footprints for 80% of its production in 2010. Seeing the emphasis 

on climate change in the public debate, many of these will be published as carbon 

footprints. 

10 Recommendations 

10.1 International Methods for Calculation and Assessment of Product Carbon 

Footprints 

No specific recommendations have been derived from this project. 

10.2 Proposals for Product Specific Definitions and Rules (EPD, PCR) 

No proposals have been derived from this case study. 

10.3 Reporting, Communication and Claims of Reductions to Customers and 

Consumers 

DSM Food Specialties will consider to actively use the results of this case study to 

stimulate the wine making industry to change to stabilization with Claristar. The decision 

to do so depends on the results of the comparison with the competing technologies. 

.
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Annexes 
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11 Documentation of the Data 

11.1.1 Extraction of Raw Materials 

     Data index  

Data Module (Output) Processes covered Time 

related 

cover-age 

Geograph-

ical 

specificity 

Technological 

specificity 

Place of 

reference: 

in-house (I), 

literature (L), 

other (O) 

Single value 

(S); 

aggregated 

value (A)  

Measured(M); 

calculated(C); 

estimated (E) 

Data source 

Molasses Sugar beet cultivation, 

harvesting, sugar 

refinery 

1998 Switzerland  L A C EcoInvent 

Sulphuric acid Total chain 1990-

2000 

Switzerland Average 

European 

technology
1
 

L A C EcoInvent 

Ammonia Total chain 1995-

2000 

Europe Average 

European 

technology
2
 

L A C Ecoinvent 

Phosphoric acid Total chain 1994 Europe Solvent 

extraction 

L A C Ecoinvent 

Transport Transport from point 

of pick-up to plant 

2005 Europe European 

average >16 

ton truck 

L A C EcoInvent 

1 Contact processes: Elemental sulphur burning (50%); Smelter gas burning (35%); Pyrites roasting (8.5%); Spent acid 

regeneration (5.5%) 

2 Steam reforming (85%); Partial oxidation (15%) 
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11.1.2 Production 

     Data index  

Data Module 

(Output) 

Processes covered Time 

related 

cover-

age 

Geograph-

ical 

specificity 

Technological 

specificity 

Place of 

reference: 

in-house (I), 

literature (L), 

other (O) 

Single value 

(S); 

aggregated 

value (A)  

Measured 

(M); 

calculated 

(C); 

estimated (E) 

Data 

source 

Fermentatio

n of 

molasses 

Feed preparation, 

fermentation and downstream 

processing until Claristar 

extraction 

2007 Delft, The 

Nether-

lands 

Existing DSM 

fermentation 

process 

I S M DSM 

Claristar 

extraction 

Resource depletion, power 

plants, distribution 

2007 Delft, The 

Nether-

lands 

Pilot runs DSM 

extraction 

process 

I S M DSM 

Claristar 

packaging 

Packaging in HDPE 

containers of 20 l, recyclable 

drums of 200 l and IBCs 1000 l 

2008 Europe  L A C EcoInvent 

Electricity Resource extraction, 

transport, electricity 

generation and distribution 

2000 Europe Average 

European 

electricity mix  

L A C EcoInvent 

Steam Resource extraction, 

transport, steam generation 

and distribution 

2000 Europe Natural gas L S C EcoInvent 

Waste water 

treatment 

Anearobic and aerobic 

treatment in site industrial 

wastewater treatment 

1990-

2000 

Switzerla

nd 

Use Municipal 

waste water 

treatment as 

proxy
4
 

L A C EcoInvent 
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11.1.3 Distribution 

     Data index  

Data Module (Output) Processes covered Time 

related 

cover-

age 

Geograph-

ical 

specificity 

Technol-

ogical 

specificity 

Place of 

reference: 

in-house (I), 

literature (L), 

other (O and 

specify) 

Single value 

(S); 

aggregated 

value (A)  

Measured 

(M); 

calculated 

(C); 

estimated (E) 

Data source 

Transport to 

customer 

Cooled Transport by 

truck from warehouse 

Delft to customer in 

France 

2005 Europe Average 

>16 ton 

truck 

L A E
3
 Eco Invent 

3 20t load; 6% extra fuel consumption; 33% of the trucks return empty 

 

11.1.4 Product Use  

Not relevant 

11.1.5 Disposal/Recycling 

Not relevant 


