
 

 

Case study illustrating use of the ‘Sustainability Business 

Assessment’ tool (SBA) to enable sustainable decision making 

within the tobacco industry 

   

METHODOLOGY- LIFE CYCLE ANALYSIS OF SUGAR 

 
Sugar is one of a number of casings used to balance  the taste of tobacco products and replace 

sugars lost during leaf curing. Both cane sugar and invert sugar are used by the tobacco industry 

• Cane crystal sugar is produced from cultivated cane in tropical regions 

• Invert sugar production requires an additional processing step and is manufactured from cane 

crystal sugar and propylene glycol by the application of heat until the disaccharide molecules split 

into their component monomers - glucose, and fructose 

• Invert sugar is sweeter than cane sugar, so less is required per unit of tobacco 

 

On behalf of BAT, PE International have conducted a life cycle assessment (LCA) study comparing: 

• Cane sugar (produced in US) 

• Invert sugar (produced in Germany from US-sourced cane sugar) 

 

The boundaries of this LCA study are from “cradle to gate”, i.e. it includes all production processes 

up to and including transportation to the cigarette manufacturing sites, located in Germany and Italy. 

 

The following life cycle environmental impacts were assessed using the CML 2001 Baseline 

methodology 

• Global Warming Potential 

• Acidification Potential 

• Eutrophication Potential 

• Photochemical Ozone Creation Potential 

• Primary energy demand 

 

The Functional Unit is 1kg product. Appropriate models were set up using Gabi software modelling 4. 

To ensure consistency, the transport scenario for cane sugar has been modelled identically to that 

for invert sugar - from the same production site to the cigarette manufacturing sites in Germany and 

Italy. 

90% of the sugar produced is sent to Germany and 10% is sent to Italy. 

 

The cradle to port study covers: 

• Cane sugar production and harvesting 

• Sugar crystalisation 

• Truck transport from European supply point to cigarette manufacturing sites 

INTRODUCTION  
The sustainability business assessment (SBA) tool has been developed within British American Tobacco (BAT) to consider the risks and impacts of our business by taking a long term product lifecycle 

view. Consideration of the 3 ‘P’ elements i.e. Planet (reducing harm to the environment), People (impacts and benefits on society) and Prosperity (business viability of the product/process for today and the 

future) helps to make informed decisions from the early design stage of product development to support sustainable design and thinking, and where possible reducing negative impacts. This is achieved 

by collaboration within the organisation, and through dialogue with our suppliers. The SBA is a checklist of areas of risk that should be considered within any project and is applied during the feasibility, 

development and commercialisation of a new material, process or product throughout the life cycle of the project. i.e. in the case of our product from ‘seed to stub’. The environmental impacts identified in 

the SBA i.e. the use of energy, water, greenhouse gas emissions and carbon footprint are more specifically addressed by conducting life cycle analysis (LCA) studies using Gabi software.  

 

We describe a life cycle study which has been conducted to compare two different forms of sugar used in our products. The results of this LCA study are presented to identify and compare the impacts of 

these at key stages of the product lifecycle to enable informed business decision making. 
 

 

Primary Energy Demand 

For both cane and invert sugar a large 

proportion of the primary energy demand 

is from renewable sources (inherent in 

the cane sugar itself). 

The higher demand from cane sugar 

comes from a higher use of crystal 

sugar:1 kg vs. 0.68 kg cane crystal sugar 

used for invert sugar. 

 

Figure 1: The Sustainability Business Assessment Tool (SBA), developed for Product community and GR&D 

Figure 3: LCA results for Cane sugar  Vs Invert sugar  

Figure 2: LCA results of the manufacturing process with or without the drying process 
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RESULTS 

Water Consumption 

Water consumption is greatest for invert 

sugar. The difference is due to increased  

water requirements for propylene glycol 

production and for the invert process 

compared to cane sugar. 

 

       

 

DISCUSSION 
Neither form of sugar has clearly the best environmental performance. For an equivalent mass of 

product cane sugar performs best for some impact categories, but invert is superior in others 

• Cane sugar is preferable for: non-renewable primary energy demand, water consumption, and 

carbon footprint  

• Invert sugar is preferable when considering acidification, eutrophication and photochemical ozone 

creation potentials 

• Cane crystal sugar production has a significant contribution to most of the potential impacts. 

However, carbon sequestration during cane cultivation results in a net negative carbon footprint 

for cane sugar production, thus using less cane crystal sugar (and more propylene glycol) for the 

invert sugar scenario results in a higher carbon footprint 

• Propylene glycol production and invert sugar manufacturing contribute significantly to water 

consumption and non-renewable primary energy demand for the invert sugar scenario 

• This assessment compares equal quantities of cane crystal and invert sugar. However, as invert 

sugar is sweeter than cane sugar, lower quantities are required per unit of tobacco. Hence 

comparison on a “per kg flavoured tobacco” basis would see a further improvement in the profile 

of invert sugar relative to cane crystal sugar 

• These impact assessments are being used  to align ourselves to BAT’s corporate sustainability 

targets i.e carbon, water, energy and waste. 

 

 

CO2 is the dominant contributing 

greenhouse gases (GHG). 

Cane sugar has net negative potential 

impact  This is due to CO2 sequestration 

during cane cultivation. GHG emissions 

are lower  than sequestration and mainly 

generated during cane crystal sugar 

production. 

Invert sugar has a small net positive 

potential impact GHG emissions are also 

mostly due to cane crystal sugar 

production but there are additional 

contributions from PG production, invert 

sugar manufacturing, and transport. 

Carbon Footprint 

2012 Dow JonesSustainability Indexes - Included for the 11th consecutive year 


