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Glossary 
 
Consumptive. In relation to dependencies, these are inputs that are typically consumed 
(used up) by a business activity (e.g. water and materials).  
 
Dependency (on natural capital).  A business reliance on or use of natural capital. 
 
Economic value The importance, worth, or usefulness of something to people—including all 
relevant market and non-market values. In more technical terms, the sum of individual 
preferences for a given level of provision of that good or service. Economic values are usually 
expressed in terms of marginal/incremental changes in the supply of a good or service, using 
money as the metric (e.g., $/unit). 
 
Externality. A consequence of an action that affects someone other than the agent 
undertaking that action, and for which the agent is neither compensated nor penalized. 
Externalities can be either positive or negative (WBCSD et al. 2011). 
 
Impact (on natural capital). The negative or positive effect of business activity on natural 
capital.  
 
Impact driver. In the Protocol, an impact driver is a measurable quantity of a natural 
resource that is used as an input to production (e.g., volume of sand and gravel used in 
construction) or a measurable non-product output of business activity (e.g., a kilogram of NOx 
emissions released into the atmosphere by a manufacturing facility). 
 
Impact pathway. An impact pathway describes how, as a result of a specific business activity, 
a particular impact driver results in changes in natural capital and how these changes in 
natural capital affect different stakeholders. 
 
Resource input. An input to production (e.g., volume of sand and gravel used in 
construction) – which is also considered an impact driver.  For the purposes of this study, 
they also include other natural capital that is affected by a company's activities even if the 
company is not entirely ‘dependent’ upon it for production.  For example it included food for 
staff, indoor plants and land not used directly for production.  
 
Materiality. In the Protocol, an impact or dependency on natural capital is material if 
consideration of its value, as part of the set of information used for decision making, has the 
potential to alter that decision (Adapted from OECD 2015 and IIRC 2013). 
 
Natural capital. The stock of renewable and non-renewable natural resources (e.g., plants, 
animals, air, water, soils, minerals) that combine to yield a flow of benefits to people (adapted 
from Atkinson and Pearce 1995; Jansson et al. 1994). 
 
Natural capital assessment. The process of measuring and valuing relevant (“material”) 
natural capital impacts and/ or dependencies, using appropriate methods. 
 
Natural capital dependency. A business reliance on or use of natural capital. 
 
Natural capital impact The negative or positive effect of business activity on natural capital. 
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Non-Consumptive. In relation to dependencies, these are inputs that are not typically 
consumed (used up) by a business activity (e.g. a reliance on coastal protection or flood 
control by nearby habitats).  
 
Residual output. An output of business activity (e.g. a kilogram of NOx emissions released 
into the atmosphere by a manufacturing facility).  Outside the context of the Protocol, 
environmental “outputs” are also sometimes referred to as “residuals”, for example in 
UNSEEA documents. To aid understanding, these are referred to in this study as ‘output 
residuals’. 
  
Price. The amount of money expected, required, or given in payment for something (normally 
requiring the presence of a market). 
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Executive Summary 
 
Key conclusions and recommendations 
This study has covered many complex issues in relation to natural capital at a company level 
and Swiss operational level.  Key conclusions and recommendations to consider are: 
  

1) The value chain review shows Roche has many dependencies and impacts. 
Roche’s overall corporate value chain is complex with multiple natural capital 
dependencies and impacts. However, this study only included an initial high-level 
assessment of it, with plenty of scope for following up in key areas.  
 

2) There are no major natural capital concerns in Switzerland. Overall, Roche’s sites 
in Switzerland appear to be well managed from a natural capital perspective, with no 
immediate major concerns.   
 

3) GHG emissions are the most significant societal impact for Roche at their Swiss 
operational sites. This will increasingly be a focus of the Swiss Government (and other 
Governments) following the Paris Accord. GHG emissions have an estimated societal 
cost of CHF 4.6 million (5% of Swiss operational net Income).   
 

4) Other air emissions and travel impacts are relatively significant. Other significant 
societal costs that the company should monitor and manage over time are other air 
emissions (for example NOx, VOCs and PM in addition to GHG emissions) from 
operations and staff travel.   
 

5) Focus on other issues rather than obtaining more accurate values.  All the societal 
values monetised in the study were done so using a simple value transfer approach.   
There is scope for improving the accuracy of some of the estimates, but efforts would 
be better off focussed on investigating other natural capital issues and applications.   
 

6) Societal monetization results are highly comparable to the Eco-balance scores.  
This effectively validates both approaches. However, monetary values tend to have 
greater meaning to stakeholders, and NCA helps identify a wider set of negative and 
positive impacts.  
 

7) Consider applying NCA to food. There is considerable scope for Roche to better 
manage positive and negative business and societal impacts associated with food 
sourcing, consumption and disposal.  This issue has recently been identified for further 
investigation by Roche, and would benefit from applying a natural capital perspective.  
 

8) Consider applying NCA to land management. There is considerable scope for Roche 
to apply NCA to their landholdings to demonstrate and enhance the potential 
considerable biodiversity, recreation and well-being related societal and business 
values (e.g. Solitude Park, Rotkreuz or other sites internationally).   
 

9) There are multiple other potential NCA applications. NCAs could provide Roche 
with valuable insights to enhance decision-making and better manage risks and 
opportunities in a wide range of contexts.  This includes, for example, in relation to 
water management in water scarce regions (e.g. California) and evaluating 
decommissioning options (e.g. Clarecastle).  
 

10)  Numerous other leading multinational companies are beginning to apply NCA 
approaches. The approach is being seen as a leading sustainability methodology and 
ratings agencies are starting to enquire as to company uptake of such approaches.  
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Background 
 
This Report sets out the approach and results of Roche’s deep dive natural capital assessment 
(NCA) pilot that helped inform development of the Natural Capital Protocol (the Protocol). 
The Protocol is a standardized framework for businesses to identify, measure and value 
direct and indirect impacts (positive and negative) and/or dependencies on natural capital1. 
 
The pilot followed the 10 Steps of the Draft Protocol (October 2015), which was subsequently 
updated to the final Protocol in July 20162. 
 
A secondary objective was to explore how an NCA compares to the existing Roche Eco-
balance approach to assessing environmental impacts. 
 

Potential global risks and opportunities  
 
The first Step involved considering the relevance of natural capital dependencies and impacts 
for Roche, and undertaking a high level assessment of potentially material dependencies and 
impacts across its value chain. Table a highlights some of the potential risks and 
opportunities identified through this process.  
 
Table a- Roche global operations value chain risks and opportunities  

Category Risks Opportunities 
Operational  • Security of supply of resources (e.g., 

water). 
• Increased resource costs (e.g. 

water). 
• Energy availability and price 

increases.  

• Products using natural materials. 
• Cost savings from green 

infrastructure (e.g. water treatment). 
• Wellbeing & biodiversity enhanced at 

sites via landscaping & green spaces. 
• Switch to renewable energy sources. 

Legal & 
regulatory 

• Restrictions over access to raw 
materials (e.g. cobalt). 

• Growth of compliance & 
compensatory regimes (e.g. EU ELD, 
REACH and PiE).  

• Increased carbon & water prices. 
• Focus on diesel air emissions. 

• n/a 

Marketing & 
product 

• Increased regulation and control 
over Access and Benefit Sharing. 
 

• New markets (e.g. carbon & 
biodiversity) may yield revenues. 

• Products dealing with tropical 
diseases (often parasites etc.). 

Reputational • Negative publicity from NGOs. 
• Possible pollution incidents. 
• Animals in experiments.  

• Improved ability to attract and retain 
staff if company has strong natural 
capital credentials. 

Financial • Possible investor risks associated 
with liabilities over 
Pharmaceuticals in the 
Environment. 

• Improved financing terms if seen to 
fully address NC issues  

• Increased share price if demonstrate 
sustainable credentials.  

 

                                                        
1 The Protocol defines natural capital as ‘the stock of renewable and non- renewable natural resources (e.g. 
plants, animals, air, water, soils, minerals) that combine to yield a flow of benefits to people’.  
2 The final Protocol only had 9 Steps instead of 10.  
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Scope of the assessment  
 
Steps 2 to 4 involved refining a scope and objective for the NCA, which was ‘to derive 
qualitative, quantitative and monetary values, where practicable, for the societal and business 
dependencies and impacts for a range of material natural capital issues for Roche’s six 
operational sites within Switzerland for the period 2015 and to report on progress and results 
within their 2015 and 2016 annual reports respectively’.   
 
Step 5 involved planning the measurement and valuation Steps, although this Step was 
subsequently dropped for the final Protocol. 
 

Valuation results 
 
Steps 6 to 83 involved identifying and measuring dependencies and impact drivers; 
determining associated changes in natural capital; and valuing the consequential business 
and societal cost and benefits. The valuations have involved a combination of qualitative 
assessment and monetary valuation.   
 
The qualitative valuation involved estimating a high to low value based on information 
available and professional judgment. Monetary estimates for business values were 
determined through obtaining information from relevant Roche staff.  Monetary valuations 
for societal impacts were undertaken using a value transfer approach. This approach is highly 
cost-effective, but indicative only.  It involves drawing upon monetary valuation results from 
other detailed studies and applying them, with any necessary adjustments, to the context of 
this study. 
 

Collate and interpret results  
 
Step 94 involved collating and using the results, as summarized below.   
 
Dependencies 
The business costs and benefits associated with natural resource dependencies for Roche’s 
Swiss sites are summarized in Table b. Whilst the value of some business costs (e.g. 
payments) were monetized, this information was incomplete, so only qualitative values are 
displayed.  Similarly, business benefits were only valued qualitatively too.  As the table shows, 
the business benefits are deemed to outweigh the business costs.  
 
Table b- Summary of business values from site dependencies 

 
 

                                                        
3  Now Steps 5 to7 in the final Protocol. 
4 Now Step 8 in the final Protocol (Interpret and test results). 
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Business values from impacts  
Table c summarizes the business costs and benefits associated with site resource inputs (i.e. 
natural capital inputs used directly or indirectly in relation to production).  These include 
most dependencies5 together with impacts the business is not considered to be ‘dependent’ 
upon (e.g. provision of habitats, food and indoor plants).  As for the dependencies, business 
benefits tend to be as high as, or higher than associated business costs.  
 
Table c- Summary of business values from resource inputs 

 
 
In relation to site residual outputs (an output of business activity, typically a pollutant or 
residual waste such as solid waste), Table d highlights that Roche incurs more substantial 
business costs associated with costs managing, treating and disposing of these.  There are few 
fees or taxes (at present) associated with emitting or discharging the pollutants and generally 
no associated business benefits either (except for some metal recycling revenue).      
 
Table d- Summary of business values from residual outputs 

 
 
Societal values from impacts  
The results of the societal valuation assessment are shown in Table e and Table f below, 
covering impacts from resource inputs and residual outputs respectively.  Overall, the sites 
generate a fairly low level of societal cost from their resource inputs (except for food costs 

                                                        
5 Note that for the purposes of this assessment (in part testing the Protocol), the site ‘resource input’ impacts 
have been assessed separately from the site ‘dependencies’.  In reality there is considerable overlap, and 
perhaps are arguably better assessed together (although it would be important to still differentiate which is a 
true business ‘dependency’).   
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which are medium, such as from transport, GHG and air emissions). However, several 
resource inputs potentially provide societal benefits (positive impacts). The provision of 
green space that can be enjoyed by many local inhabitants and visitors, such as at Solitude 
Park, and the market for local farm produce to feed staff yield high societal benefits.  
Provision of plants in and outside offices, as well as provision of ponds in the grounds of the 
sites also provides societal benefits to employees and site visitors through cleaner air and 
providing wildlife habitat and a more aesthetically pleasing environment.     
 
Table e- Summary of societal values from resource inputs 

 
 
On the other hand, the residual impacts incur some relatively high societal costs (especially 
GHGs, other air emissions and other travel impacts), with no direct associated societal 
benefits.  It can of course be argued that these residual outputs are the unfortunate bi-
products of Roche generating considerable economic and social value for its shareholders and 
value chain (suppliers and consumers)6.          
 
Table f- Summary of societal values from residual outputs 

 
 
Breakdown of societal cost by residual output 
Analysis of the monetary values by issue (see Figure a) shows that 80% of the societal costs 
arise from GHG emissions.  A further 9% are due to other air emissions linked to the 
operations (e.g. NOx and VOCs), and an additional 9% are due to travel impacts (from staff car 
and aeroplane use – with societal costs including noise, accidents and air emissions – but 
excluding GHGs).  Together these make up 98% of the societal costs.  Of the remainder, waste 
disposal and water discharges make up a further 1% of costs each, with water consumption 
just adding 0.02%.   
 
 
                                                        
6 A fully integrated net impact assessment of all impacts would demonstrate the significant overall net positive 
impact Roche has.  
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Figure a-  Societal costs by residual output 

 
 
Comparison to the Eco-balance approach.   
As shown in Table g, the monetary valuation results are highly comparable to the Eco-balance 
scores. The issues shaded in yellow are not covered by Eco-balance (at least they were not 
included in data provided to Sustain Value for the study).  For the remainder of issues 
assessed, the orange shaded cells show which approach suggests a higher value.  The results 
are fairly similar, giving us confidence that both techniques are perhaps a suitable means of 
assessing the relative significance of Roche’s environmental impacts.  
 
Table g - Comparison of natural capital values with Eco-balance results 

 
Notes:  Orange shaded cells = higher percentage where both approaches assessed the impact;  

Yellow shaded cells = impact is not included in the Eco-balance approach. 
 
What do the results mean? 
The results tell us a number of things, including: 
 

1) The overall nature and extent of business and societal costs and benefits do not give 
rise to any significant concerns.  The GHG emissions societal cost represents around 
5% of the Swiss operations’ net income, and the full negative societal costs (excluding 
societal benefits) represent around 6.2% of net income.   

2) Relatively significant societal costs are associated with a few residual outputs, which 
should be monitored and managed in the coming years.  
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3) These societal costs are likely to be relatively low in comparison to the overall wider 
economic (e.g. net profit and tax contribution) and social (e.g. jobs and training) 
benefits derived from Roche’s Swiss operations.  

4) The natural capital assessment includes other monetised impacts not addressed in the 
Eco-balance approach.  

5) The natural capital assessment identified a wider range of environmental impacts that 
Roche gives rise to, including some with potentially significant societal benefits.  

6) Some environmental issues identified are worth investigating in more detail to 
maximise potential generation of positive business and societal values.  

7) The results of the societal valuation assessment should have greater meaning to 
stakeholders compared to the Eco-balance scores.  

Embed 
 
Step 107 involved evaluating the benefits of undertaking an assessment, considering different 
potential applications and setting out steps to embed NCAs in the company processes. 
 
Benefits from the assessment 
The NCA could potentially lead to increased revenues and cost savings for Roche, as well as 
reputational benefits and enhanced employee morale through the following:  

 
1) Developing a better approach for informing sustainable decision-making within Roche. 
2) Gaining a better understanding of Roche’s environmental issues, risks & opportunities.   
3)  Evaluating and comparing NCA with the Eco-balance approach.  
4) Adopting a better way to measure and disclose environmental impacts.  
5) Gaining reputational benefits from involvement in the Protocol’s development. 
6) Identifying how Roche can increase business and societal costs and benefits.   
7) Learning how NCAs can be applied to help make better decisions.  
8) Enhancing internal engagement between functions. 

 
Possible future assessments 
Roche could undertake a number of different potential NCAs applications, such as:  
 
1) Identify and assess NC risks and opportunities.   
a) In general: The same type of assessment could be applied globally, to other countries or at 
specific sites.  
b) Issues in more detail.  There are many natural capital related issues that could be 
investigated in more detail, either at a global, country or site level.  This includes, for example:  

• Water values.   
• Food.  
• Green spaces & biodiversity.   
• Green infrastructure. 
• Community investment projects.  

A good example application would be to apply NCA to the proposed redesign and 
development of a parcel of land at Rotkreuz to maximise biodiversity values, recreation 
opportunities for staff, and their associated well-being.  
 
 
 
                                                        
7 Now Step 9 (Take action). 
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2) Compare options.   
NCAs can be a powerful means to compare different options by analysing trade-offs between 
different environmental issues using a ‘value’ based approach, for example to compare: 

• New buildings (comparing different designs etc.).  
• Alternative sites for new buildings. 
• Decommissioning/restoration options. 
• Alternative equipment, production processes, suppliers, materials etc.  

One option could be to apply NCA to a decision already undertaken (e.g. for the location and 
design of a new building), to see what added value the NCA approach may have provided.  
 
There is an opportunity to apply NCA to the decommissioning assessment currently being 
conducted for Roche’s Irish manufacturing plant in Clarecastle.  
 
3) Net impact/Total value   
NCA could be used to evaluate whether operations at a global, country or site level; or certain 
products, provide net impacts.  These could be applied to any issues in 1b) above.  
 
4) Assessing impacts to stakeholders 
NCA could be used to determine which stakeholders are affected by changes to natural capital 
arising from Roche activities and by how much (e.g. in relation to a new site development).  
 
5) Communicating to internal and external stakeholders.  
NCA can be used to inform communications with a range of stakeholder groups, for example, 
as part of the Annual Report or as specific documents, case studies or press releases.  
 
Making NCAs part of how Roche does business 
Steps that Roche could undertake to further develop NCAs within the company include:  
 

1) Further evaluate the usefulness of this particular assessment – and engage staff 
involved to date as well as other potentially interested staff.    

2) Develop and publish an internal and potentially external case study on this pilot. 
3) Give a presentation on the pilot assessment for key internal stakeholders.   
4) Identify another NCA to carry out within Roche and gain support at an appropriate 

level. This should focus on another part of the business where natural capital is a key 
issue (e.g. water values in USA). 

5) Encourage existing assessment processes and tools used in Roche to adopt a natural 
capital component (e.g. risk, materiality & environmental assessments).  

6) Consider developing high-level training or a webinar on the topic for internal company 
use – outlining the Protocol and the pilot(s).  

7) Encourage uptake within the company to adopt an integrated capitals based approach.   
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1. Introduction  

1.1 Aim 
 
This Report sets out the approach and results of Roche’s deep dive pilot study for the Natural 
Capital Protocol (the Protocol).  The overall aim was for Sustain Value to support Roche in 
undertaking a ‘deep dive’ natural capital assessment as a pilot test study, in accordance with 
the Draft V0 ‘Natural Capital Protocol for pilot testing,’ dated 7th October 2015 (the Draft 
Protocol).  The intention was to complete a natural capital assessment (the assessment) both 
to inform Roche in terms of the results, and to provide feedback to the Natural Capital 
Coalition (the Coalition) to help improve the Protocol for the final version (July 2016).  
 
The overall objective of the assessment was to derive qualitative, quantitative and monetary 
values, where practicable, for the societal and business dependencies and impacts for a range 
of material natural capital issues for Roche’s operational sites within Switzerland for the 
period 2015 and to report on progress and results within their 2015 and 2016 annual reports 
respectively. 
 
A secondary objective was to explore how a natural capital approach compares to the existing 
Roche Eco-balance approach to assessing environmental impacts. 
 

1.2 The Natural Capital Protocol  
 
According to the Draft Protocol, the Protocol is a standardized framework for businesses to 
identify, measure and value direct and indirect impacts (positive and negative) and/or 
dependencies on natural capital.  It defines natural capital as ‘the stock of renewable and 
non- renewable natural resources (e.g. plants, animals, air, water, soils, minerals) that 
combine to yield a flow of benefits to people’.  
 
The Draft Protocol set out a four stage process with 108 discrete steps for undertaking a 
‘natural capital assessment (see Figure 1). The Stages are set out below, whilst the 10 steps 
are further summarized in Section 1.4. 
 

1. Frame (the “Why?”) 
2. Scope (the “What?”) 
3. Measure and value (the “How?”)  
4. Apply (the “So What?”) 

 
 
 
 
 
 
 
 
 
 
 

                                                        
8 Note that the final Protocol (July 2016) ended up with only 9 Steps (dropping Step 5).  
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Figure 1 - The Stages and Steps of the Draft Protocol 
 

 
The Protocol was publically launched on July 13th 2016, and is set to be used by numerous 
businesses that have shown great interest in it.  
 

1.3 Approach 
 
The study was undertaken in two Phases. 
 
Phase 1 – Scoping.  This phase involved scoping out the study, comprising the ‘Frame’ and 
‘Scope’ stages, covering Steps 1 to 5 of the Protocol.  This included: 

• Several meetings and discussions between Christopher Earl (Roche) and James 
Spurgeon (Sustain Value); 

• A site visit in October 2015 by James Spurgeon and Christopher Earl to each of Roche’s 
operational sites in Switzerland;  

• Interviews with each site Safety, Security, Health and Environmental Protection (SHE) 
officer and others, including Group and SHE risk officers.   

• A review of environmental data and documents provided by Roche;   
• A review of relevant generally available environmental literature; and 
• Production of a Scoping Report.    

Phase 2 – Assessment.  This phase involved undertaking the ‘Measure and Value’, and 
‘Apply’ stages, comprising Steps 6 to 10.   This included: 

• A second site visit in January 2016 by James Spurgeon to Roche’s head office in Basel;  
• Interviews with a selection of staff from different departments with a potential 

interest in natural capital issues;  
• A follow up set of questions for each operational site to gather further relevant site 

data; 
• Updating the environmental data to 2015 data; 
• Further review of relevant generally available environmental literature; and 
• Production of a final Report.    
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1.4 Contents  
 
This Report comprises the following sections, structured around the Draft Protocol Steps.  
 
Step 1 - Getting Started: This provides a high level introduction as to how natural capital is 
relevant along the whole value chain for Roche, in particular identifying potentially material 
dependencies, impacts, risks and opportunities. It also identifies potential natural capital 
applications.  
 
Step 2 - Define the Objective: This step involved defining the objective for the natural 
capital assessment that is the focus of this Pilot. 
 
Step 3 - Scope the assessment:  This involved determining the scope (e.g. boundaries) of the 
assessment. 
 
Step 4 - Determine the dependencies and impacts:  This involved undertaking a 
materiality assessment to determine which dependencies and impacts are potentially 
material for this particular assessment.  
 
Step 5 - Prepare to Measure and Value:  This involved determining at a high level what is 
required of the subsequent measurement and valuation Steps 6 to 8.  This step was dropped 
for the final Protocol.  
 
Step 6 - Measure or estimate impacts and/or dependencies:  This involved mapping 
relevant business activities against impact drivers and dependencies, and then defining and 
measuring an appropriate set of indicators for each. 
 
Step 7 - Measure or estimate changes in the state and trends of natural capital:  This 
involved understanding and measuring, where appropriate, changes in natural capital as a 
result of company dependencies and impacts and due to other related trends.  
 
Step 8 - Value impacts and/or dependencies:  This involved defining the consequences of 
dependencies and impacts, establishing the significance of potential business and societal 
costs and benefits and where practicable, valuing them in monetary terms.    
 
Step 9 - Interpret and use the results: This involved testing out key assumptions, 
identifying who is affected, and collating and applying the results.  In addition, the assessment 
valuation results are compared to Roche’s Eco-balance approach.    
 
Step 10 - Embed:  This involved reviewing the strengths and weaknesses of the assessment, 
consideration as to how to communicate the results, and setting out ideas for a plan for future 
assessments. 
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2 Getting Started (Step 1) 

2.1 Introduction 
 
Step 1 helped answer the question: ‘How is natural capital relevant to your business?’ 

2.2 Why and how Roche could benefit from natural capital assessments? 
 
Potential NCA applications for Roche 
Roche could potentially use natural capital assessments (NCA) for many different 
applications, including all those listed in Table 1.1 of the Draft Protocol9.   Below, some of the 
most useful potential applications are discussed, with the first two being key applications for 
this pilot study.  Note that this list is revisited and further expanded upon in Section 11.4. 
 

1. Identifying natural capital dependencies and impacts, and risks and 
opportunities.  This was a key aim of this Pilot study.   
 

2. Reporting/disclosure. NCA can be used to generate relevant information that could 
be included in Roche Annual Reports.  This Pilot provided an example of how aspects 
of Roche’s dependencies and impacts on natural capital at a site level within one 
country (Switzerland) can be reported to company shareholders and stakeholders in 
their Annual Report.  
 

3. Option appraisal. Natural capital issues could be incorporated within option 
appraisals relating to a range of business activities and aspects in Roche.  For example, 
where new sites and buildings are to be developed, alternative options, and variations 
of those options, could be assessed based on a range of natural capital issues such as 
resource use and likely emissions during the construction, operation and 
decommissioning of the site.  Similarly, natural capital issues could be factored into 
option appraisals for: assessing alternative remediation and site clean-up options; or 
evaluating new technologies, products or drugs where alternative options are 
available.  This could lead to operational cost savings and reduced resource 
consumption and emissions over the lifetime of the projects, technologies and 
products.  

 
4. Prioritizing/screening.  NCA could be used to prioritize which of Roche’s operational 

sites around the world, or product lines, or suppliers etc., would benefit from more 
detailed assessments of natural capital issues.  It could effectively identify potential NC 
hotspot sites or products or suppliers where natural capital risks and opportunities 
could be further evaluated. 

 
5. Net impact.  NCA could help evaluate whether particular operational sites, product 

lines, or the company as a whole, has an overall net positive or negative impact on the 
environment.  This could usefully be linked to an assessment of social (e.g. 
employment, knowledge, networks) and economic impacts (e.g. dividends, taxes) too, 
to provide an integrated assessment of overall Net Impact.  The outcome, if a positive 
impact can be demonstrated, could become an additional selling point used in 
marketing campaigns. 

                                                        
9 Note that the categories of applications in the final Protocol are:  i) Assess risks and opportunities; ii) Compare 
options; iii) Assess impacts on stakeholders; iv) Estimate total value and/or net impact; and v) Communicate 
internally or externally.  These categories include all six applications covered here.  
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6. Total valuation. Some of Roche’s land-holdings could be assessed to determine what 

natural capital values they provide to society in addition to any already captured 
within standard market valuations of the land.  Additional values could, for example, 
include carbon sequestration, flood control, recreation and support or provision of 
important biodiversity. 

 
Given the size of Roche’s global operations and land-holdings, it is possible that other 
applications such as targeting investments, distributional analysis (identifying winners and 
losers, and by how much), generating revenues, and identifying thresholds and limits could 
be relevant in some contexts.  In addition, other potential applications such as shadow 
pricing, informing product design and marketing information and scenario planning could 
also be useful in some contexts. 
 
Other Pharmaceutical companies undertaking NCAs 
When considering how and why Roche may undertake some form of NCA, it is useful to 
briefly investigate how other pharmaceutical companies have addressed their relationship 
with natural capital, and consider how they have benefited from their assessments.  Below 
are a few examples that may be of interest.  
 

• Novo Nordisk:  Recently undertook an ‘environmental profit and loss account (EP&L) 
that involved quantification and monetization of GHGs, air pollution, water and land 
use (for glucose) along their value chain.  The study showed that GHG impacts were 
the largest impact in terms of value.  As a result, Novo Nordisk is now focusing on how 
best to reduce GHG emissions.  One way this is being achieved is through the 
introduction of an internal shadow price of carbon for investment decisions.  The GHG 
reducing strategy is already leading to significant cost savings. 
 

• AstraZeneca: Undertook biodiversity risk assessments at manufacturing sites based 
on their location, size and proximity to protected sensitive sites and designated nature 
reserves.  As a result, Biodiversity Action Plans have been put into place at high-risk 
sites, in particular to minimize water contamination. 
 
GlaxoSmithKline:  Reviewed the raw materials the company uses and identified that 
palm oil, fish oil and paper are areas of potential concern.  As a result, a sustainability 
strategy was developed that includes imposing supplier standards and a policy of only 
using sustainable sources.  
 

2.3 Potential NC risks and opportunities for Roche’s operations worldwide 
 
Based on a brief literature review, interviews during the site visits, and professional 
judgement, Table 8 outlines potential natural capital related business risks and opportunities 
for Roche’s operations worldwide.  These are all issues that could be further investigated 
using an NCA, to help understand and minimize risks and maximize opportunities. 
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Table 8 - Roche global operations value chain risks and opportunities  

Category Risks Opportunities 
Operational  • Security of supply of resources 

(e.g., water). 
• Increased resource costs (e.g. 

water). 
• Energy availability and price 

increases.  

• New product development using 
natural materials. 

• Cost savings from investing in green 
infrastructure at sites – e.g. providing 
water treatment and flood control 
functions. 

• Wellbeing and biodiversity benefits 
could be created at company sites 
through landscaping, green spaces & 
constructing water features. 

• Switch to renewable energy sources. 
Legal & 
regulatory 

• Restrictions over access to raw 
materials (e.g. cobalt). 

• Growth of compensatory 
regimes (e.g. linked to 
pollution, such as the EU 
Environmental Liability 
Directive)   

• Increased environmental 
compliance costs, especially in 
relation to REACH chemicals 
and Pharmaceuticals in the 
Environment.   

• Future increased carbon & 
water prices. 

• Greater focus on diesel related 
air emission health impacts. 

• n/a 

Marketing & 
product 

• Increased regulation and 
control over Access and Benefit 
Sharing. 
 

• Emerging new markets (e.g. carbon 
and biodiversity) may offer new 
revenue streams at sites. 

• Products for dealing with tropical 
diseases (often parasites etc.). 

Reputational • Negative publicity from NGOs. 
• Possible pollution incidents. 
• Use of animals in experiments 

& changing public feelings. 

• Improved ability to attract and retain 
staff if company has strong natural 
capital credentials. 

Financial • Possible investor risks 
associated with liabilities over 
Pharmaceuticals in the 
Environment. 

• Improved financing terms if seen to 
fully address NC issues  

• Increased demand for shares if 
demonstrating sustainable 
credentials.  
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2.4 Securing internal support  
 
It is important to gain senior level internal support for undertaking and adopting natural 
capital assessments within a company.  Peter Schnurrenberger, Vice Director and Chief SHE 
Officer, has sponsored this project.  It will be useful to get other senior managers/heads of 
departments to support it too.  Backing from senior managers in different operational and 
management functions (procurement, finance, marketing etc.) will help further integrate the 
topic within Roche’s processes and procedures should it be seen to be of value to the 
company.   
 

2.5 Roche’s overall relationship with natural capital  
 
A key aim of Step 1 was to understand Roche’s relationship with natural capital along its 
whole value chain.  The matrices in Table 9 and Table 10 below summarize the main 
relationships identified to date.  The circles in Table 9 represent a preliminary high-level 
indication of potential materiality.  The assessment has so far only been based on the 
following:  
 

1. The two site visits: comprising observations at each site visited and plus information 
gained from the site SHE manager interviews;  

2. Interviews with others in Roche including: Group Risk Advisory, Chief Risk Advisor for 
SHE; Chief Remediation Officer and other. 

3. A review of relevant Roche documents and data provided (e.g. Roche Annual Report, 
Roche Position Papers and Eco-balance data); and  

4. The consultant’s professional judgement and experience.  
 
Given the high level nature of the assessment, it is likely that some material issues have been 
omitted, and others included that are perhaps not material.   
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Table 9 - Overview of Roche worldwide value chain potentially material dependencies & impacts - Checklist 

 
The circles represent an initial indication of potential material dependencies and impacts. This may be either at all or some of Roche’s sites and along the Roche value chain.     
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Table 10 - Overview of Roche worldwide value chain potentially material dependencies and impacts - Key issues 
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3 Define the Objective (Step 2) 

3.1 Introduction 
 
This Step helped answer the question: ‘What is the objective of your assessment?’ 
 

3.2 Decide the intended business application  
 
The two main applications identified for this pilot NCA were: 
 

1) Identifying natural capital dependencies, impacts, risks and opportunities.  As 
a first NCA for Roche, it will be helpful just to understand the broad range of all these 
issues.  This should help inform company decision-making in the future.  A key part of 
this is to compare the findings of the NCA with Roche’s existing Eco-balance 
assessment approach. 

 
2) Reporting the outcome in the Annual Report.  The aim was to include some text 
within the 2015 Annual Report due for publication in January 2016.  Given the pilot’s 
status at the time, the text used was fairly high level, outlining what the assessment is 
attempting to do.  The valuation results within this report may be referred to in the 
2016 Annual Report.  If they are to be used, it may be advisable for them to be verified 
through the usual independent assurance reporting process (i.e. by PwC). 
 

3.3 The target audience  
 
The primary audience identified for the main NCA output was external including the 
shareholders and broader stakeholders interested in the financial and sustainability status of 
the company. They will have seen reference to the study in the 2015 Annual Report, and may 
see further outputs in the 2016 Annual Report.   
 
The secondary audience were to be internal company staff within key roles, including SHE, 
environmental, risk, finance, marketing and procurement.  The aim here will be to help 
inform them as to the potential relevance and materiality of natural capital both to the 
company and to their roles (i.e. the relevance of natural capital to different staff functions, 
such as finance).  In particular, it will help highlight potential risks and opportunities they 
were not aware of, and quantify them in monetary terms (where practicable).  The latter will 
also add to the understanding of those staff aware of the issues, but maybe not of their 
potential significance.   
 

3.4 Stakeholder engagement   
 
Existing Roche stakeholder mapping 
Roche has identified 12 categories of stakeholder, as shown on their website and in their 
Stakeholder Engagement (2014) paper.  This includes:  
 

• Patients, caregivers and patient organisations; 
• Healthcare professionals (HCPs); 
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• Governments, Public and Private Payers, and Health Technology Associations (HTAs); 
• Regulatory bodies and other government authorities; 
• Non-profit organisations (NGOs); 
• Suppliers and other business partners; 
• Industry collaborations; 
• Academia, Scientific Communities and Biotech companies; 
• Media; 
• Investors and the financial community; 
• Communities; and 
• Employees 

 
Stakeholders potentially affected by the focus of this NCA 
Stakeholders relevant to this NCA are all those that may be affected by Roche’s Swiss 
operations.  This includes the following external and internal stakeholders: 
 

External:  
• Shareholders – perhaps only a small minority are likely to be interested at 

present, although the proportion interested is likely to increase over time. 
• Investors – some investment analysts may be interested to see that Roche is going 

down this route. 
• Suppliers – such companies will be interested to know about this assessment, and 

may begin to think what it could mean for them. 
• Local communities – people actually affected by the impacts (e.g. from air 

emissions) would be interested to learn that Roche is doing this assessment for 
their Swiss operations. 

• Customers – some customers may be interested in hearing about this.  In 
particular, customers of Roche’s waste products may be most interested.   

• Governments and regulators – they are likely to be extremely interested to hear 
about the study, and will be particularly interested in the results and their 
implications.  

• Partners – some of Roche’s partners would potentially be interested, especially 
those with a strong interest in sustainability.  

 
Internal: 

• Senior executives and directors (i.e. Board members or ‘C-Suite’ managers): 
Ultimately these stakeholders may be affected if it means changing the way Roche’s 
sustainability reporting is conducted and it can be demonstrated to be a powerful 
means of improving decision-making within the company.  The comparison with 
the Eco-balance approach will be of particular interest. 

• Heads of sustainability, environment, health and safety: Similar arguments to 
the above are relevant for these stakeholders.  

• Site managers or operations: Site SHE managers within Switzerland are the main 
focus, as the study outputs may affect their activities.  The findings will be relevant 
to the overall site managers and site SHE officers and managers at other Roche 
sites around the world.   

• Departments such as finance, strategy, procurement, marketing and 
communications, reporting, public and/or government affairs, investor 
relations, human resources, or auditing and compliance:  All of these may be 
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relevant and potentially affected or interested in the results.  A number of these 
have been consulted as part of the study.  Efforts should be made to reach out to all 
of these once the pilot has been completed, to inform them of the outcomes and 
implications.  

• Employees and contractors: Employees are likely to be extremely interested to 
hear about the NCA and its outcome.  Efforts should be made to reach out to these 
stakeholders to share the outcome in an appropriate manner.   

 
The right stakeholders to target 
The most important stakeholders at the initial Phase 1 Scoping stage were the relevant site 
SHE officers and staff responsible for environmental risk and group risk.  In Phase 2, efforts 
were made to engage with experts within other departments.  
 
For this experimental pilot study, external stakeholder engagement was generally not seen as 
being necessary or desirable.  However, in Phase 2, Tavero, the catering company was 
consulted, whilst attempts to engage with the third party waste management company were 
unsuccessful. 

3.5 Benefits anticipated from the assessment 
 
It is anticipated that the NCA could potentially lead to increased revenues and cost savings, as 
well as reputational benefits and enhanced employee morale through the following, which 
are further detailed in Section 10.8: 
 

1. Developing a better approach for informing sustainable decision-making within Roche. 
2. Gaining a better understanding of Roche’s full range of environmental issues and what 

the main risks and opportunities may be. 
3.  Evaluating and comparing NCA with the Eco-balance approach.  
4. Adopting a better way to measure and disclose environmental impacts.  
5. Gaining reputational benefits and publicity from involvement in the Protocol’s 

development. 
6. Identifying how Roche can increase business and societal costs and benefits.   
7. Learning how NCAs can be applied to help make better decisions.  
8. Enhancing internal engagement between functions. 

 

3.6 The overall objectives 
 
The overall NCA objective was ‘to assess, quantify and value the natural capital dependencies 
and impacts, and evaluate associated risks and opportunities at Roche’s six operational sites 
within Switzerland.  This information was to feed into the Roche Annual Report, with a 
preliminary note in the 2015 Report and incorporating actual results in the 2016 Report. 
 
The assessment was also to compare how natural capital assessments differ from the existing 
Roche Eco-balance approach; and also inform how Roche can enhance associated 
opportunities and benefits and reduce associated risks and costs.  
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4 Scope the assessment (Step 3) 

4.1 Introduction 
 
This Step helped answer the question: ‘What scope of analysis is appropriate for your 
objective?’ 
 

4.2 The organizational focus 
 
The focus of the NCA was on the Roche’s six operational sites within Switzerland, which 
comprises:  
 
1) Headquarters in Basel  
2) Kaiseraugst site 
3) Roche Pharma, Reinach 
4) Roche Glycart, Schlieren 
5) Roche Diagnostics Switzerland, Rotkreuz 
6) Roche Diagnostics International, Rotkreuz 
 
However, the two Rotkreuz Diagnostics sites are considered together for the assessment as 
much of their Eco-balance data is combined.  
 

4.3 The value chain boundary 
 
The NCA only covered Roche’s direct operations.  This was considered a large enough scope 
to start with, with much of the information required readily available.  There is also more 
direct control over any recommended actions coming from the study.  Subsequent NCAs could 
explore different parts of the value chain. 
 

4.4 The value perspective 
 
In accordance with the Draft Protocol, the NCA covered both business (financial) and societal 
(public) costs and benefits associated with the dependencies and impacts addressed.  This 
was so that Roche can better understand both the financial relevance of natural capital to its 
business, and the impact on society it is has in terms of value creation/erosion.  
 

4.5 Types of value considered 
 
The NCA specified at least qualitative values for all dependencies and impacts, and 
determined quantitative and monetary values where appropriate and practicable.  
 

4.6 Other technical issues  
 
The environmental data assessed was that for 2015.  Other key technical points include:  
 
a) Baseline: The NCA used 2014 for baseline environmental data. 
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b) Scenarios: The NCA used a simple ‘counterfactual’ (business as usual) scenario of what 
would have happened in 2014-2015 without the Roche activities. 
 

c) Spatial boundary:  The NCA considered the full ‘potential area of influence’ for each 
environmental impact.  For example, for water use and pollution, this included upstream 
and downstream of the relevant rivers (e.g. River Rhine).  For GHG emissions, global 
impacts were considered.  For other air emissions, impacts were considered based on 
modelling of industrial air emission dispersal undertaken on behalf of the EEA for 
Switzerland.   
 

d) Temporal boundary: The assessment focused on operational activities within 2015 
(January to December).  However, a longer time horizon of around 25 years was 
considered in relation to Step 1 (i.e. overall risks and opportunities).  In addition, some 
observations may be made regarding past impacts, for example in relation to land use 
issues (e.g. regarding what biodiversity and ecosystem services were present before a 
Roche site was built). 

 

4.7 Key planning issues 
 
Key planning issues identified at the outset with implications for undertaking the NCA 
included: 
 

Time:  Initial text on the assessment was required by early December 2015 for the Roche 
2015 Annual Report.  The pilot assessment also needed to inform the Natural Capital 
Coalition deep dive pilot feedback process with contributions in November and January 
2015 and February 2016.  The final NCA report needed to be completed within good time 
to input into the Roche 2016 Annual Report. 
 
Budget: The overall fee for consultancy services associated with the pilot was £30K, 
including expenses.  Additional internal company support was provided by Christopher 
Earl, with further input (data and views) provided by site SHE managers and other 
relevant Roche staff (e.g. through meetings). 
 
Capacity/skills: All general technical skills required were supplied by Sustain Value, with 
Roche staff providing high-level technical input too.  
 
Access to data:  Full access was provided to Roche’s Eco-balance data, which covered a 
great deal of the data requirements.  Other issued identified as warranting further data 
included food and waste.  However, this was only potentially available from third parties 
(e.g. from Tavero in relation to food, and the waste disposal company in relation to 
emissions arising from waste incineration). These were thus effectively out of scope and 
were not made available at the time of the assessment.  
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5 Determine the impacts and/or dependencies (Step 4) 

5.1 Introduction 
 
This Step helped answer the question: ‘Which dependencies and impacts are most relevant?’ 
 

5.2 Potentially material natural capital impacts and/or dependencies  
 
An initial materiality10 assessment for the six Swiss sites was undertaken during Phase 1, that 
involved the following process:  
 

1) James Spurgeon and Christopher Earl discussed the issues during the first site visit, 
which involved walking around each site and agreeing an initial approach to defining 
what is material (see sub-section below). 

2) Meetings were held with SHE officers for each site, and their input provided in relation 
to potentially material issues. 

3) A meeting was held with Linda Barton (Group Risk Advisory) and Joachim Lemberg 
(Chief Risk Advisor SHE), discussing the Roche approach to risk assessment and 
identifying some potentially material issues in terms of risks and opportunities  

4) A brief review was undertaken of the Roche 2014 Annual Report (including the risk 
assessment overview), Roche Position Papers and the Eco-balance data for 2014. 

5) Based on the above, the NCP list of potential impact drivers and dependencies was 
reviewed and also added.  

6) Potential materiality was assessed based on the criteria listed in Section 5.3 below. 

The Phase 1 assessment was supplemented in Phase 2 through information and views gained 
from additional meetings and discussions with other key Roche staff. 
 
Table 11 and Table 12 summarize the NCA materiality assessment based on the above.  Each 
dependency and impact was assessed in relation to whether it is covered by Roche’s Eco-
balance or other Roche risk assessment approaches.  In addition, other potential risks and 
opportunities are also considered. 
 
The dependency assessment split dependences into two categories: i) those dependencies 
involving use of a resource (consumptive), and ii) those that do not involve consumption (non-
consumptive), as explained under the Dependency Table overleaf.   
 
In a similar manner, the impact assessment also split impacts into two categories: i) those 
impacts arising from the use of inputs and ii) those impacts caused by the effect of outputs.   
Again these are explained under the Impacts Table.  
 
The final column in each table indicates whether or not the issue was likely to be considered 
material to Roche in the context of a natural capital assessment.  Section 6.4 highlights which of 
the dependencies and impacts are further assessed in this study.  
    
 

                                                        
10 The final NCP states that ‘an impact or dependency on natural capital is material if consideration of its 
value, as part of the set of information used for decision-making, has the potential to alter that decision’ 
(adapted from OECD, 2015 and IIRC, 2013).  
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Table 11 - Materiality of Dependencies (for Roche's six sites in Switzerland) 

 
Notes:  

• Consumptive.  In relation to dependencies, these are inputs that are typically consumed (used up) by a 
business activity (e.g. water and materials).  

• Non-Consumptive.  In relation to dependencies, these are inputs that are not typically consumed (used 
up) by a business activity (e.g. a reliance on coastal protection or flood control by nearby habitats).  

• Some issues are material but are not covered further in the assessment, such as animal testing (as is 
explained in Section 6.4).  
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Table 12 - Materiality of Impacts (for Roche's six sites in Switzerland) 

 
Notes:  

• Inputs: An input to production (e.g., volume of sand and gravel used in construction) – which is also 
considered an impact driver.  

• Outputs: An output of business activity (e.g., a kilogram of NOx emissions released into the atmosphere by 
a manufacturing facility).  Outside the context of the Protocol, environmental “outputs” are also sometimes 
referred to as “residuals”, for example in UNSEEA documents 

• Some issues are material but are not covered further in the assessment, such as animal testing (as is 
explained in Section 6.4).  
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5.3 Criteria for the materiality assessment 
 
Three sets of criteria were agreed to be used to assess the potential materiality for this NCA:  
 
1) Natural capital issues covered by Roche’s Eco-balance assessment  
 
2) Natural capital issues included in Roche’s other risk assessment approaches  
We have drawn upon four other Roche sources to identify potentially material issues. These are 
described below.   
 

i. Roche’s corporate level materiality assessment (page 98 and 99 in the Roche 2014 
Annual Report).  This, for example, includes the following as material areas of strategic 
interest to Roche and stakeholders:  

• Environmental responsibility; 
• Sustainable healthcare; and 
• Employee engagement/retention. 

It also includes the following ‘material areas of high interest to Roche’:  
• Operational accidents; 
• Community engagement; and 
• Supply chain management.  

 
ii. Roche’s Group Risk Report identifies the top five ‘business sustainability risks’ each year.  

For 2014 the only one of some environmental relevance is ‘earthquake’, potentially affecting 
Basel, and possibly ‘third party relationships’ (subject to what that means in relation to the 
environment).   Underlying these business risks are a longer set of potential risks.  For 2015 
these include: 

• Group SHE has identified in the 2014 Annual Report the following environmental 
issues as being materiality assessment:   

• Climate change 
• Compliance  
• Diseases of civilisation 
• Energy and resources 
• Natural disasters 
• Occupational and mental health 
• Water 

 
iii. Roche position papers, which include the following environmental issues, in addition to 

those issues mentioned above:   
• Waste management 
• Water 
• Pharmaceuticals in the environment 
• Biodiversity 
• Environmental issues in supply chain  

 
 
 
 
 



 

       

19 

3) Issues deemed material based on suggested criteria in the Protocol 
The NCP suggests five potential criteria to use for the materiality assessment.  An adapted 
version is set out below.     
 

i. Financial: the extent to which the natural capital impact or dependency may generate 
significant financial impacts to the business (e.g. costs, cost savings or revenues).  

ii. Societal: the extent to which the natural capital impact or dependency may generate 
significant impacts to society generally.   

iii. Operational: the extent to which the natural capital impact or dependency may 
significantly affect business operations, project implementation or the value of your 
product(s).  

iv. Legal: the extent to which the natural capital impact or dependency may trigger a legal 
process or liability (e.g. emission fees or extraction quotas, environmental impact mitigation 
requirements).  

v. Temporal: the extent to which the natural capital impact or dependency may change. 
 

5.4 Gather relevant information 
 
As explained in 5.3 above, relevant information was collected through the site visits, meetings, 
review of Roche data and documents and the literature review. 
 

5.5 Complete the materiality assessment 
 
The results of the materiality assessment to date are shown above in Table 11 and Table 12. 
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6 Prepare to measure and value (Step 5) 

6.1 Introduction 
 
This Step11 helped answer the question: ‘What do you need to consider before you start to 
measure and value?’ 
 

6.2 The components selected  
 
The pilot assessment evaluated all three potential assessment components (referred to as 
‘routes’12 in the Draft Protocol), which comprised:  
 

• Business dependencies: Costs/benefits to Roche of its dependencies. 
• Business impacts: Costs/benefits to Roche of its own impacts. 
• Societal impacts: Costs/benefits to society of Roche’s impacts.  

Given constraints over data availability and the need narrow the scope a little, the main focus 
was on societal impacts.    
 

6.3 Specific implications of the components 
 
The implications of covering all three components (or routes) are outlined in Table 13 below 
(an excerpt from the Draft Protocol). 
 
Table 13 - Implications of covering all three assessment routes 

 
 
                                                        
11 This Step was dropped for the final Protocol. 
12 The term ‘Routes’ was dropped for the Final Protocol.  Instead, there are three ‘components’ or ‘elements’ of a 
full natural capital assessment.   
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6.4 Coverage of issues   
 
The Scoping Report identified those dependencies and impacts to be covered in the 
assessment, and also specified what the main data requirements were for each assessment13.   
 
Table 14 and Table 15 below highlight which dependencies and impacts are covered by the 
Eco-balance approach, which are considered potential material for Roche, and the extent to 
which they are assessed in this study.    
 
The tables show that only one dependency was to be assessed in monetary terms (i.e. 
monetised) whilst several of the impacts were to be monetised.  All other dependencies and 
impacts were to be assessed only partially (i.e. at least qualitatively) apart from those issues 
that were considered not applicable, and issues relating to animal testing.   The latter were 
excluded as being rather sensitive and best omitted from the assessment.    
 
Table 14 - Coverage of dependencies in the study 

 
Note:  Monetary = converted in monetary values (e.g. from a societal perspective). 
 Partial = Assessed qualitatively (i.e. assigned as high, medium or low).  
 

 

 

 

 

 

                                                        
13 Note that Step 5 (i.e. preparing/planning for measurement and valuation) was subsequently dropped from 
the Protocol.  
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Table 15 - Coverage of impacts in the study 

 
Note:  Monetary = converted in monetary values (e.g. from a societal perspective). 
 Partial = Assessed qualitatively (i.e. assigned as high, medium or low).  
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7 Measure or estimate dependencies and impacts (Step 6) 

7.1 Introduction 
 
This Step helped answer the question: ‘How do you measure or estimate your impact drivers 
and/or dependencies?’   This involved undertaking four sub-actions as follows:  
 

1. Map your activities against dependencies and impact drivers 
2. Define which dependencies and/or impacts you will measure 
3. Identify how you will measure dependencies and/or impacts 
4. Collect or estimate data 

 

7.2 Step outputs  
 
The full outputs of this Step are provided in Table 35, Table 36 and Table 37 in Annex 1, but 
the key points are summarised below.  The first three columns in each table show how 
different impact drivers and dependencies map against Roche’s business activities.  This is 
only done for Roche’s direct operations at an operational site level (i.e. not along the value 
chain).   The tables also show the indicators used and the resulting quantitative data (where 
available) for each issue.    
 

7.3 Key points 
 
As explained previously, the assessment outputs are split into ‘consumptive14’ and ‘non-
consumptive15’ for the dependencies, and ‘resource inputs16’ and ‘output residuals17’ for the 
impacts.       
 
Measurement data for most of the issues covered come from the 2015 Eco-balance datasheets 
and from the Roche SHE Sustainability SEISMO data (i.e. it is collected by Roche within the 
framework of their sustainability reporting).  Other data came from the internal meetings and 
other Roche documents.  It is worth noting that peer pharmaceutical companies such as Novo 
Nordisk and GSK cover similar but less extensive indicators. 
 
In relation to dependencies: 

• The energy (building and travel) and water consumption figures come from the 
SEISMO safety data sheets.   These are measured in tonnes per year and cubic meters 
of water per year respectively. 

• The restricted scope of the study did not allow for investigation and quantification of 
all the raw materials consumed by the site operations, such as rare earth metals, 
antibodies, blood and chemicals etc.  

• In terms of non-consumptive dependencies, SEISMO data was available for volumes of 
                                                        
14 Consumptive.  In relation to dependencies, these are inputs that are typically consumed (used up) by a 
business activity (e.g. water and materials).  
15 Non-Consumptive.  In relation to dependencies, these are inputs that are not typically consumed (used up) 
by a business activity (e.g. a reliance on coastal protection or flood control by nearby habitats).  
16 Input.  An input to production (e.g., volume of sand and gravel used in construction) – which is also 
considered an impact driver.  
17 Output. An output of business activity (e.g., a kilogram of NOx emissions released into the atmosphere by a 
manufacturing facility).  Outside the context of the Protocol, environmental “outputs” are also sometimes 
referred to as “residuals”, for example in UNSEEA documents. 
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pollutants in tonnes per year discharged to water, such as TOC, phosphorous, nitrogen, 
zinc and salts.     

 
In relation to impacts of resource inputs: 

• For water impacts, volumetric data in cubic meters was available from the SEISMO 
data sheets.  

• For the some of the other inputs, quantitative units were used, such as hectares of land 
used (data from Roche data Google Earth) and numbers of staff per site that would 
potentially be fed lunch each day by Roche (data from Roche).   

• For plants used (e.g. inside and outside buildings), no data was sought as it was not 
considered a priority for this assessment. 

 
In relation to impacts of residual outputs: 

• For all impacts associated with the generation of outputs (i.e. waste residuals), 
quantitative data was available from the SEISMO data sheets, for example for 
greenhouse gases, air emissions, discharges to water and waste etc.  

• For noise impacts associated with travel, the distance (in km) travelled by staff was 
used.   
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8 Measure or estimate changes in the state and trends of natural 
capital (Step 7) 

 

8.1 Introduction 
 
This Step helped answer the question: ‘How do you measure or estimate the changes in the 
state and trends of natural capital related to your business dependencies and impacts?’ 
 
As the assessment covered all three potential components of an NCA, addressing many issues, 
environmental changes could only be determined at a relatively high level for each.  
Furthermore, as the main form of valuation for the societal values was value transfer, there 
was not so much need to determine actual environmental changes (i.e. the change in natural 
capital) for the issues in any great detail.  This is because the monetary values used in the 
value transfer estimates effectively already include an assessment of environmental change 
within them (i.e. the environmental change is included within the original study which the 
value transfer is based upon).    
 
Value transfers are a cost-effective means of estimating values based on using values 
calculated in a similar context elsewhere that represent similar impacts.  They are 
increasingly commonly used, but care does have to be taken because they tend to be 
indicative values only.   
 

8.2 Identify changes in natural capital associated with your business activities 
and impact drivers 

 
An indication of the likely changes in natural capital associated with the relevant 
dependencies and impact drivers is set out in Table 16 to Table 18 in Section 8.5.  These are 
changes that would occur to the natural capital (i.e. to land, water, biodiversity and air) that 
would occur as a result of the impact drivers and dependency drivers occurring in 2015.   We 
are interested in what happens resulting from the 2015 activities because that is the period 
that the assessment is focused on.  However, associated changes in natural capital over the 
next 10 to 20 years are also considered in terms of identifying potential associated future 
risks and opportunities.  
 

8.3 Identify changes in natural capital associated with external factors 
 
Potential changes in natural capital due to external factors are also shown in Table 16 to 
Table 18.  In this context, external factors are activities and issues occurring anyway, which 
are nothing to do with Roche.  They include, for example, implications caused by other 
businesses, impacts of climate change and impacts from population growth.  Such external 
factors in particular include changes over the longer term too, which are of relevance to 
potential future risks. 
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8.4 Select methods for measuring/estimating changes 
 
As mentioned in Section 8.1, because the study primarily used value transfer approaches, in 
particular for the societal impacts, there was less need to measure the actual changes in 
natural capital. This is particularly relevant for valuing pollutants (i.e. residual impacts) such 
as GHGs, other air emissions and discharges to water.    
 

8.5 Undertake measurement/estimation 
 
Table 16 to Table 18 below contain details of the change in state of natural capital and 
associated trends, as measured and estimated, as relevant to the context of this study.   
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Table 16 - Dependencies - Change in state and trends of natural capital 
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Table 17 – Impact of resource inputs - Change in state and trends of natural capital 
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Table 18 – Impact of residual outputs - Change in state and trends of natural capital 
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9 Value dependencies and impacts (Step 8) 

9.1 Introduction 
 
This Step helped answer the question: ‘What is the value of your natural capital impacts 
and/or dependencies?’   

9.2 Identify consequences and their relative significance  
 
The consequences of Roche’s dependencies at their Swiss sites are considered in terms of 
potential costs and benefits, with an indication as to their relative significance, as set out in 
Table 19 below.  Note that the assessment of significance in the three tables below is based on 
professional judgement, informed by the information available for each issue.  The 
assessment of relative significance is effectively a qualitative valuation18. 
 
Table 19 - Dependencies - Consequences and significance 

 
 
The consequences of the Roche site impacts (for both resource inputs and residual outputs), 
are shown in terms of potential significance of both business and societal costs and benefits in 
Table 20 and Table 21.  Note that there is strong overlap between the dependencies and the 
impact of resource inputs (in particular from a business cost and benefit perspective).  
 

                                                        
18  Note that the qualitative valuation included in the tables is subsequently further informed and adjusted 
based on the monetary valuation results.   
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Table 20 – Impacts of resource inputs – Consequences and significance 
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Table 21 – Impacts of residual outputs – Consequences and significance 
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9.3 Select appropriate valuation technique(s) 
 
As mentioned in Section 9.1, qualitative valuation was applied to all potential costs and 
benefits based on professional judgement and readily available information.  The relative 
valuation (i.e. high/medium/low) qualitative assessment was subsequently supplemented by 
the results of the monetary valuation, which is detailed briefly below.   
 
Business costs 
The valuation of business costs within this assessment was somewhat limited.  This was in 
part due to the lower priority afforded to cover this, but also due to the challenge of obtaining 
this information.  The valuations are generally based on market prices paid by Roche, with 
cost information being provided by the site SHE managers.  The data provided for this is 
somewhat incomplete.   
 
Business benefits  
The business benefits (i.e. value to the business) associated with Roche’s natural capital 
dependencies have not been valued in monetary terms, only in qualitative terms.    
 
Overall production at the site would not be possible without use of energy, water or materials 
used in the processes and products – so their value is considered high.  There are ways of 
valuing such inputs, for example in terms of: what the change in value of production would be 
without the input; the replacement cost for providing an alternative source/supply; or the 
cost of changing the technology to say fully re-cycle water or use an alternative energy or 
materials.  This is a topic that could be explored in a subsequent NCA, for example one that 
focuses on the values associated with water at a specific site.  
 
Business benefits to Roche associated with resource inputs are similar to those of 
dependencies, and are also only considered in qualitative terms.  
 
Societal costs  
For the monetary valuation of societal costs, a value transfer approach has been used.  
Table 22 outlines the approach adopted for each social cost, highlighting the unit values used, 
an indication of its reliability and the associated references used.  Some of the other societal 
impacts were only assessed qualitatively.  
 
Societal benefits 
Valuation of the societal benefits has only been undertaken in qualitative terms.  However, 
some high-level indicative ballpark values are considered, drawing upon a value transfer 
approach.  Due to the uncertainty in these values, they are only used to inform the relative 
valuation, and not included in the summary as monetary values.  There are no business 
benefits associated with the residual outputs. 
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Table 22 – Societal valuation unit values, approach and references 
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9.4 Undertake valuation 
 
The qualitative valuation results are show in Section 9.2.   The results of the monetary 
valuation exercise are shown below.  This has primarily focussed on the societal costs and 
benefits associated with impacts.  Business costs are covered to an extent for both 
dependencies and impacts, as the study was only able to contain relatively incomplete data 
on this.   Business benefits (i.e. value to the company) were not assessed in monetary terms, 
only in qualitative terms.      
 
Business costs  
The following information was provided by Roche19 for the 2015 expenditure costs incurred 
by the business associated with Roche’s natural capital dependencies (see Table 38 in Annex 
1 for more details):  
 

• Natural gas: CHF 15,000 for Reinach. 
• Electricity: CHF 40,000 for Reinach and CHF 40,000 for Rotkreuz. 
• Water: CHF 1,230 for Reinach and CHF 780 for Rotkreuz. 

  
The business costs associated with the actual impact of these dependency inputs was not 
assessed.  This is primarily because there are few such associated business costs (at least not 
direct costs), but also in part due to study constraints and data limitations. 
 
However, some business costs associated with the impact of outputs were identified and 
information on the matter was provided by Roche, as set out below (see also Table 39 in 
Annex 1 for more details): 
  

• Carbon (GHG) charges: CHF 1,750 for Reinach linked to natural gas consumption 
(almost 12% of the gas purchase cost).  No other carbon taxes or charges are paid as 
Roche has an agreement with the government to cut carbon emissions over time. 

• Air emissions: There are no charges associated with other air emissions. 
• Waste treatment and discharges:  Basel and Kaiseraugst had a significant cost of 

CHF 1.55 Mio for industrial wastewater treatment costs.  Rienach had a charge of CHF 
1,740 for wastewater treatment, and CHF 1,580 for discharging effluents into the river.    
Rotkreuz had a cost of CHF 1,024 for its wastewater disposal.  

• Solid waste:  Reinach had a cost of CHF 8,000 for general waste incineration, and 
Rotkreuz had costs of CHF 3,300 for general waste and CHF for industrial waste 
incineration.  

 
Societal costs and benefits from resource inputs 
The societal values associated with impacts from Roche’s resource inputs can be 
summarised as follows.  Further details are shown in Table 40 in Annex 1.  Note that many of 
these impacts are in fact positive impacts generating societal value.  
 

• Water: the volumes of water used as an input to Roche’s activities are unlikely to have 
any significant cost or benefit to society (given the relatively small volumes in 
comparison to water availability in the Rhine and nearby).   

• Land used for development:  The use of 12 ha of agricultural land at Kauseraugst 

                                                        
19 The data was kindly provided based on a request to all sites as part of the study.  Not all sites were able to 
respond to the data request.  
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some years ago is not considered further here as it is assumed at the time an 
appropriate price was paid for it to the land owner.   

• Provision of terrestrial habitat:  The creation and operation of Solitude Park will 
generate a considerable amount of well-being and recreational benefits for people 
using and passing through the park.  This study has not attempted to value the 
benefits, but it is possible that it could be generating an annual societal benefit in the 
order of CHF 10,000 to CHF 100,000 per year.  This would be a function of the number 
of visitors and local residents for and their enjoyment per visit or per year potentially 
measured in terms of their hypothetical ‘willingness to pay’.  It would make an 
interesting study to evaluate these benefits in more detail.  Creation of terrestrial 
habitats at Kaiseraugst and Rotkreuz will also generate some value, but far less. 

• Provision of aquatic habitats.  The provision of two ponds at Kaiseraugst could 
generate societal benefits (in particular for site staff) in the order of CHF 1,0000 to 
CHF 10,000.   This is based on area of pond and value transfer figures from TEEB, or 
based on the 1,900 staff being willing to pay an average of say CHF 5 per year for 
enjoyment of the ponds.  

• Staff food and office plants. There was no further assessment of societal values 
associated with these due to a lack of readily available information and they were 
considered a lower priority to evaluate.  Food consumption and related issues are 
though currently already being assessed in more detail by Roche.  Given the 
considerable volumes of food consumed and thrown away each day, and the 
potentially significant natural capital impacts associated with food production, 
distribution and disposal, this is an issue that could benefit from further analysis using 
natural capital approach.   Similarly, use of indoor and outdoor plants, and their 
associated potential societal and business costs and benefits, could be worth 
investigating further using a natural capital approach.  

 
 
Societal costs and benefits from residual outputs 
The results of the monetary valuation of the societal impacts (all of which are societal costs) 
from Roche’s residual outputs are shown in Table 23.  This table is particularly useful in 
showing the breakdown of values not only by site, but also by specific environmental issue 
(see also Table 30 and Table 31 further below in Section 10.4).   
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Table 23 - Societal value costs associated with impact of residual outputs 
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10 Interpret and use the results (Step 9) 

10.1 Introduction 
 
This Step helped answer the question: ‘How can you interpret, validate, verify and apply the 
assessment and the results?’ 
 

10.2 Test key assumptions 
 
Given the focus on societal costs from impacts, the main sensitivity analysis of relevance is for 
the societal values for the impacts of outputs. Table 24 shows an indication of the potential 
reliability and a possible range of potential high and low values and how they may vary from 
the best estimate value.  Those unit values in the top half of the table have high and low 
estimates provided in the source references, ranging from 20% of the value for GHGs to 250% 
for particulate matter.  Those in the bottom half do not have high and low estimates in the 
source documents, so an indication based on professional judgement is provided here as to a 
possible range based on how reliable the source of the unit values are and what valuation 
approach was used. 
 
Table 24 – Sensitivity of societal unit values 

 
 
 
As seen in the table, the reliability of the monetary valuation results ranges from low to 
medium.  The reliability is based on the fact that the technique used is value transfer in each 
case, and the low to medium reflects the number and comprehensiveness of relevant existing 
valuation studies for each issue.    
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10.3  Identify who is affected 
 
For the business costs and benefits, the stakeholder affected is of course Roche that is 
generally affected (and thus its shareholders).  However, sometimes this can be initially 
through Roche staff being affected (e.g. enhanced health and well-being from indoor plants 
and green space), which in turn enhances productivity for Roche (e.g. through efficiency at 
work and less time off sick).    
 
An indication as to which stakeholder groups are affected by each of the societal impacts is 
provided in Table 25.  This explains briefly how they are affected and whether it is positively 
or negatively.  The degree of shading indicates the relative scale of impact (i.e. darker shading 
represents a greater impact).  
 
Table 25 – Stakeholders affected by the impacts 
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10.4 Collate the results 
 
This sub-section shows the combined qualitative and monetary valuation results for all the 
dependencies and impacts assessed.    
 
Dependencies 
The business costs and benefits associated with natural resource dependencies for Roche’s 
Swiss sites are summarized in Table 26.  Whilst the value of some business costs (e.g. 
payments) were monetized, this information was incomplete, so only qualitative values are 
displayed.   Similarly, business benefits were only valued qualitatively too.  As the table 
shows, the business benefits are deemed to outweigh the business costs (as would be 
expected for a profitable business).  Societal values are not relevant from a dependency 
perspective (other than through resource input impacts – see below).  
 
Table 26 - Summary of business values from site dependencies 

 
 
Business values from impacts  
Table 27 summarises the business costs and benefits associated with the site resource inputs.  
These include most dependencies20 (e.g. it excludes energy) together with additional impacts 
that the business is perhaps not considered to be dependent upon (e.g. provision of habitats, 
food and indoor plants).  As for the dependencies, the business benefits tend to be as high as, 
or higher than the associated business costs (although this assessment has only been 
undertaken crudely at a qualitative level).  
 
Table 27 - Summary of business values from resource inputs 

 
 
In addition, Roche also incurs somewhat more substantial business costs associated with 
impacts related to natural capital residual outputs.  These costs primarily relate to managing, 

                                                        
20 Note that for the purposes of this assessment (in part testing the Protocol), the site ‘resource input’ impacts have been 
assessed separately from the site ‘dependencies’.  In reality there is considerable overlap, and perhaps are arguably better 
assessed together (although it would be important to still differentiate which is a true business ‘dependency’).   
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treating and disposing of what are typically considered as pollutants (or residual waste), such 
as air emissions, wastewater, solid waste and pharmaceuticals in the environment.  For 
example, Basel and Kaiseraugst paid CF 1.6 million in 2015 to dispose of industrial 
wastewater.  There are generally no additional fees or taxes (at present) associated with 
emitting or discharging he pollutants, other than some small fees for GHG emissions from 
Reinach.  There are also generally no business benefits associated with these residual outputs 
(other than a small amount of revenue received for the collection of metal solid waste for 
recycling).      
 
Table 28 - Summary of business values from residual outputs 

 
 
Societal values from impacts  
The overall summary results of the societal valuation assessment are shown in Table 29 and 
Table 30 below, covering impacts from resource inputs and residual outputs respectively.    
Again, the tables combine the results of the qualitative assessment together with the 
monetary valuation.  Overall, the sites generate a fairly low level of societal cost from their 
resource inputs (except for food costs which are medium, such as from transport GHG and air 
emissions), but the societal benefits are potentially high (in relation to providing green space, 
such as at Solitude Park, and in relation to farmers growing food).   
 
Table 29 - Summary of societal values from resource inputs 

 
 
On the other hand, the residual impacts incur some relatively high societal costs (especially 
GHGs, other air emissions and other travel impacts), with no direct associated societal 
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benefits.  It can of course be argued that these residual outputs are the unfortunate bi-
products of Roche generating considerable economic and social value for its shareholders and 
value chain (suppliers and consumers)21.          
 
Table 30 - Summary of societal values from residual outputs 

 
 
Breakdown of societal costs by site  
The societal impact monetary valuation results are also shown individually for each site in 
Table 31.  The overall societal costs are CHF 5.8 million per year, with CHF 4.1 million (71%) 
arising from Basel alone. It is important to remember though that some additional 
environmental benefits arise from Basel, Kauseraugst and Rotkreuz worth perhaps several 
thousand or hundreds of thousands of CHF relating to the terrestrial and aquatic habitats 
provided (including Solitude Park).   
 
Table 31 – Summary of societal costs for each site 

 
 
Breakdown of societal cost by residual output 
Analysis of the monetary values by issue (e.g. see Figure 2) shows that 80% of the societal 
costs arise from GHG emissions.  A further 9% are due to other air emissions (e.g. NOx and 
VOCs) linked to the operations, and an additional 9% are due to travel impacts (from cars and 
aeroplanes – with societal costs including noise, accidents and air emissions – but excluding 
GHGs). Together these make up 98% of the societal costs.  Of the remainder, waste disposal 
and water discharges make up a further 1% of costs each, with water consumption just 
adding 0.02%.   
                                                        
21 A fully integrated net impact assessment of all impacts would demonstrate the significant overall net positive 
impact Roche has.  
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Figure 2 - Societal costs by residual output 

 
 
 
Figure 3 shows the breakdown of societal costs from residual outputs when GHGs are 
excluded.   This reveals the significant contribution from air travel (i.e. costs in addition to air 
travel GHGs).   It also highlights the relative significance of the air pollutants NOx, VOCs and 
particulate matter.   
 
Figure 3 - Societal costs by residual output (excluding GHGs) 
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10.5 Validate and verify the assessment process and results 
 
Given that the study is: looking across all environmental issues; investigating business and 
societal costs and benefits; dealing with both dependencies and impacts; and covering all six 
operational sites in Switzerland, the monetary valuations are necessarily high-level indicative 
estimates only.    
 
The assessment results would benefit from being reviewed internally within Roche before 
being finalized.  In addition, if the monetary value numbers are to be included in the Annual 
Report, the values should undergo an external audit.  However, Roche may decide not to 
include the actual monetary values estimates in the report.  A general qualitative discussion 
could be included instead, without the need for an external audit.  
 

10.6 Apply the results – what do they mean? 
 
This natural capital assessment has explored a number of different values and value 
perspectives associated with the Swiss operational sites.  The results tell us a number of 
things, including: 
 
1) The overall nature and extent of business and societal costs and benefits do not give 
rise to any significant concerns.  The business benefits outweigh the business costs 
associated with natural capital dependencies and resource inputs. The GHG emissions 
societal cost represents around 5% of the Swiss operations’ net income, and the full negative 
societal costs (excluding societal benefits) represent around 6.2% of net income.   This is 
based on a company average profit of 18.7% and Swiss operational turnover of CHF 497 
million for 2015. 
 
2) Relatively significant societal costs are associated with a few residual outputs, which 
should be monitored and managed in the coming years.  The overall societal costs of all 
issues monetised is around CHF 5.8 million, of which CHF 4.6 million are from GHG emissions 
(80%).   A further million CHF of societal costs arise from a fairly even split of other operation 
related air emissions (9% from NOx, VOCs and particulate matter) and travel related (but non 
GHG) impacts (9%).  These figures represent an indication of the externality costs that society 
bears as a result of Roche’s Swiss operations.  Given the increasing global focus on reducing 
externality costs, in the future, more of these costs may become internalised (i.e. Roche may 
increasingly have to pay for them).  However, this is perhaps unlikely to be for a few more 
years yet.     
 
3) These societal costs are likely to be relatively low in comparison to the overall 
economic and social benefits derived from Roche’s Swiss operations.  If one were to 
undertake a fully integrated net impact assessment (i.e. by assessing the economic and social 
values generated by Roche to their shareholders and consumers), it is likely that a significant 
net positive societal impact would be shown.    
 
4) The societal valuation approach gives similar results to the Eco-balance approach.  
As shown in Table 32, the monetary valuation results are generally very comparable to the 
Eco-balance scores. The issues shaded in yellow are not covered by the Eco-balance.  For the 
remainder of issues that are assessed, the orange shaded cells show which approach suggests 
a higher value.  The results of this comparison are fairly similar, giving us confidence that 
both techniques are perhaps a suitable means of assessing the relative significance of Roche’s 
environmental impacts.  The two approaches thus effectively help validate each other. 
Comparison of the two approaches is explained in more detail in Section 10.7. 
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Table 32 - Comparison of natural capital values with Eco-balance results 

 
Notes:  Orange shaded cells = higher percentage where both approaches assessed the impact;  

Yellow shaded cells = impact is not included in the Eco-balance approach. 
 
5) The natural capital assessment includes other monetised impacts not addressed in 
the Eco-balance approach.  As shown in the above table, the societal valuation approach 
includes a monetary value for several negative impacts not included in the Eco-balance 
approach.   This shows that other travel impacts caused by staff using road and air travel are 
significant, and that waste disposal societal costs occur too, albeit they are less significant.   
 
6) The natural capital assessment identified a wider range of environmental impacts 
that Roche gives rise to, including some with potentially significant societal benefits.  
The NC assessment highlighted various other positive and negative impacts that were 
evaluated qualitatively in Table 19, Table 20 and Table 21.  This includes positive impacts 
generated as a result of sourcing and using so much food for staff; and creating terrestrial and 
aquatic habitats on Roche sites.  In particular, Solitude Park is likely to give rise to substantial 
annual societal benefits to visitors and nearby residents.  
 
7) Some environmental issues identified are worth investigating in more detail to 
maximise potential generation of positive business and societal values.  Several issue 
identified as having relatively significant business and/or societal costs and benefits are 
worth investigating in more detail.  This includes: food (e.g. sourcing, food education for staff 
in the canteens, and disposal of food), use of plants (indoor, outdoors and on roofs and walls), 
and use of landscaping and both terrestrial and aquatic habitat creation on site land.  These 
are areas where Roche has considered potential influence to create much greater business 
and social value (i.e. shared value).      
 
8) The results of the societal valuation assessment should have greater meaning to 
stakeholders compared to the Eco-balance scores.  Providing the results in monetary 
terms makes them more relevant and easier for stakeholders (both internal and external) to 
understand their relative importance.  Eco-balance scores are not so meaningful, although 
they can be a useful means of prioritisation and for monitoring changes over time (but only if 
exactly the same scoring process is used each time).   
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10.7 Comparison of societal values to Eco-balance scores 
 
One of the aims of the assessment was to compare the results of the natural capital 
assessment with Roche’s Eco-balance approach.  These are based on the Swiss Government 
FOEN guidelines on ‘Swiss Eco-Factors according to the Ecological Scarcity model’ (FOEN, 
2014).  The equivalent Eco-balance scores for the sites in 2015 are shown in Table 41.  These 
have been categorized into the same headings, but the main difference is that the Eco-balance 
has an additional score for ‘energy use’ based on the sustainability of the energy supply.   
There is no equivalent ‘societal value’ assessed for this.   The main way that the natural capital 
approach tends to deals with energy use impacts is through valuing associated GHG emissions 
and other air emissions. 
 
A comparison of the relative percentages for each issue for the monetary valuation and Eco-
balance approach is shown above in Table 32. 

The orange shaded cells highlight which of the percentages is bigger.  The yellow shaded cells 
show those issues for which there is no comparable information. 
 
It is encouraging for both approaches to see a fairly similar outcome, effectively validating 
both approaches.  Key points to note are that:   
 

1. GHG societal costs are by far the largest for both approaches (representing around 
90% of the costs in both approaches).  

2. The monetary approach indicates that ‘other air emissions’ have a greater impact than 
they do in the Eco-balance. 

3. Noise from travel is larger by a factor of ten in the monetary valuation approach 
(although this is not an issue for Roche to be too concerned about).  

4. The monetary approach shows that discharges to water are perhaps important 
(although the reliability of the monetary values used for this is low.   

5. The Eco-balance approach excludes scores for incinerated waste or construction 
waste.  The former seems to be a basic omission, whilst the latter is because 
construction waste is not considered to be annual operational impact.  
 

10.8 Benefits to Roche from undertaking this study 
 

The benefits to Roche from undertaking this study include:  
 
1. Developing an alternative and potentially better approach for informing sustainable 

decision-making within the company. 
2. Gaining a better understanding of:  

a. The full range of Roche’s broader environmental issues across its whole value 
chain, and what the main risks and opportunities may be.   

i. Roche’s broader environmental issues at its sites within Switzerland, 
and which are potentially the most significant (using a common metric – 
money).   

b. What a natural capital assessment is – including its strengths and weaknesses, 
so that the company can better engage in the development of the topic. 

c. How receptors and stakeholders are actually affected by different issues at the 
relevant sites 

3. Evaluating and comparing NCA with the Eco-balance approach, demonstrating that 
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both potentially provide a reasonably reliable outcome. 
4. Potentially adopting a new and better means of means of measuring and disclosing 

environmental impacts, including positive ones, that is likely to increasingly be used 
by other companies.  

5. Gaining reputational benefits and publicity from being involved in the Protocol’s 
development. 

6. Identifying a number of aspects, such as: food; habitat creation on site land; indoor and 
outdoor plants and green space whereby Roche can potentially increase business and 
societal costs and benefits.   

7. Learning about the variety of different ways that natural capital assessments can be 
applied within Roche to help make better decisions.  

8. Enhancing internal engagement between functions making them more aware of the 
growing inter-relations between everyone’s work and responsibilities. 
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11 Embed (Step 10) 

11.1 Introduction 
 
This Step helps answer the question: ‘Should Roche expand the use of natural capital 
assessments, and if so, how?’ 

11.2 Strengths and weaknesses of the assessment 
 
The assessment has proved to have a number of key strengths and weaknesses. Some initial 
thoughts on these are highlighted in the Table 33.  However, further consideration of 
strengths and weaknesses should be taken into account through discussing the approach with 
Roche staff when the results are presented. 
 
Table 33 – Strengths and weaknesses of the natural capital assessment approach 

Strengths  Weaknesses 

• The study covered a very broad scope 
within a reasonably modest budget (e.g. 
it included a high-level company wide 
value chain assessment, and an impact 
and dependency assessment covering 
business and societal values for six sites 
in Switzerland). 

• Roche has already benefited from 
including a piece on the assessment in its 
2015 report and from the publicity 
around its involvement in the Natural 
Capital Coalition. 

• It provides a much broader perspective 
than the existing Roche Eco-balance 
approach, and identified and quantified a 
number of other environmental impacts 
(e.g. in relation to incineration).  

• It provides a different and powerful lens 
through which to consider environmental 
impacts – both positive and negative – 
based on how value is gained or lost to 
both the company (and its shareholders) 
and to wider stakeholders.  

• It has highlighted some key 
environmental issues where Roche can 
provide additional business benefits (e.g. 
recreational areas, quality food and 
indoor plants) and societal benefits (e.g. 
creating public areas such as Solitude 
Park and managing food impacts). 

• It leads to results that have much greater 
meaning top al stakeholders (i.e. money 
values) compared to a point system.  

• It requires collation of quite an extensive 
amount of data (especially on the cost side), 
which requires buy-in and effort from a 
number of Roche staff. 

• Robust values do not exist for all the 
relevant natural capital issues relevant to 
Roche.   Given additional time and budget, 
it may be possible to identify some 
additional relevant valuations – however, it 
is a relatively new concept in terms of 
being applied to business impacts.  
Similarly, some valuation studies available 
are rather old and do not necessarily have 
the right context. Over time additional 
valuation studies will be conducted by 
others that can be drawn upon and will 
improve the approach.   

• It has not involved external stakeholder 
consultation.  (However, that is appropriate 
given the experimental nature of the study 
and the internal perspective desired). 

• The broad perspective taken in the study 
(i.e. covering so many different issues and 
aspects) has somewhat diluted the level of 
detail and accuracy available to assess each 
issue.   Further assessments should include 
focussing on more specific issues, such as 
water, food, land, air emissions etc. at a 
single site where these issues are more 
material.   

• Although it is useful for highlighting the 
significance of environmental issues, it 
would be better to also take into account 
relevant social and economic values 
(indeed all relevant forms of capital).  

 
 
 



 

   

49 

11.3 Communicate the results 
 
The benefits of undertaking a natural capital assessment can be further enhanced by effective 
communication of the results.  This can be done both internally and through engaging with 
external stakeholders.  Table 34 sets out a basic stakeholder assessment that helps decide 
which stakeholder groups could be targeted more (the last column) to be informed of the 
results and potentially get involved in reviewing the approach and helping with uptake of the 
natural capital process within Roche.   The middle columns indicate the extent to which the 
stakeholders are likely to be for (i.e. proponents) or against Roche, and their typical current 
level of engagement on environmental issues.   
 
Table 34 - Stakeholder engagement matrix22 

Category Stakeholder 
group 

Typically 
act for or 
against 
Roche?  

(+ = for/ 
- = against) 

Current level of 
engagement on 
environmental 

issues  
(+ = low,  

+ + + = high) 

Desired level of 
engagement   

(+ = low,  
+ + + = high) 

Internal  

Senior 
Executives - C 
suite 

 + + + + +   + + + 

Head of SHE + + + + + + + + + 
Heads of other 
functions  + + + +  + + + 
Site SHE 
managers  + + +  + + +  + + + 

Different 
department staff 

 + + + +  + + 

Employees  + +  + +  + + 
Contractors  + + + + + 

External  

Shareholders + + +  + + 
Investment 
community 

+ + +  + + 

Suppliers + + + +  + + 
Local communities +/- +  + + 
NGOs - - +  + + 
Customers + +  + + 
Gov. & Regulators +  + +  + + + 
Partners + + +  + + 

 
The table suggest that heads of functions and other departments within Roche should be key 
targets, and perhaps also government and regulators (i.e. those with + + +).  Those with + + 
are also worth targeting (i.e. there is a case for involving all stakeholder).  However, first a 
plan should be developed as to the aim and preferred method for further engagement.    
 
 

                                                        
22 Note that this matrix approach is not included in the final Protocol. Instead, the Protocol just provides some 
questions to think about.  
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11.4 Plan for further communication 
 
It is still early days for Roche in terms of adopting and applying a natural capital assessment 
approach.  With respect to further communications, it is advised to first of all engage widely 
internally to educate key staff and gauge their opinions on the usefulness and potential for 
further uptake within the company.    
 
A key first step would be to circulate the report to key people and invite them to individual or 
group meetings where the results are presented and discussed.  Subject to the outcome of this 
and potentially applying the approach in another context (e.g. applied to a specific issue at 
location where that issue is material), the plan for wider engagement, involving external 
stakeholders, can be further considered.     
 

11.5 Possible future assessments 
 
Based on suggested options in the Protocol and an understanding of Roche’s activities and 
processes and targets, sets out a number of potential future natural capital assessments 
(NCAs) that could be undertaken, and potential opportunities to embed such assessments 
within other company processes.  Such assessments could generate a range of benefits to 
Roche linked reduced risks and enhanced opportunities potentially resulting in cost savings, 
increased revenues, improved reputation and extended licence to operate.   
 
1) Identify and assess NC risks and opportunities.   
a) In general: The same type of assessment could be applied globally, to other countries or at 
specific sites.    This would help refine the approach and explore how issues vary in different 
parts of the world.  A global assessment could highlight which values are greatest at different 
locations around the world, identifying particular hotpots to focus more attention on.  The 
scope could be narrowed to just look at societal values or business values.  A global 
assessment focussing on societal values could be fairly straightforward to undertake if say it 
focussed on those issues for which data was readily available.  
 
b) Issues in more detail.  There are a whole host of natural capital related issues that could 
be investigated in more detail, either at a global, country or site level.  This includes for 
example:  

• Water values.  This could explore the value to business, the cost of provision, and the 
value to society of water use in areas of scarcity (e.g. California).  This is an 
increasingly important issue that companies are investigating.  Or an assessment could 
be undertaken at a global level to see where the greatest risks are. 

• Other air emissions.  This could usefully compare air emissions at different sites 
around the world.   Unlike for GHG emissions where the unit value is constant, air 
emission values per unit will vary by country depending on factors such as population 
density and purchasing power parity.   

• Waste disposal.  This could involve delving into the actual likely impacts in key areas 
where waste disposal is an issue, especially where located in cities and/or in 
developing countries where the standards are not so high. 

• Food.  This could investigate the business and societal costs and benefits associated 
with different sourcing, provision, consumption and disposal options.  This could help 
maximise potential associated benefits (e.g. health) and minimise associated costs (e.g. 
GHGs, water, transport noise, support to local farmers etc.)   

• Green spaces & biodiversity.  There is considerable scope to use NCAs to better 
understand how different landscaping and habitat creation options can improve staff 
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well-being and enhance wildlife and recreational values.  There are significant positive 
societal and business values that can be generated through such activities. 

• Community investment projects. NCAs are an ideal way of helping to quantify the 
benefits from, and help focus efforts to increase benefits associated with, community 
investments.     

A good example application would be to apply NCA to the redesign and development of a 
parcel of land at Rotkreuz to maximise biodiversity values, recreation opportunities for staff, 
and their associated well-being. This could increase societal values and business values (the 
latter relating to reducing stress levels and increasing productivity etc.).    
 
2) Compare options.   
NCAs can be a powerful means to compare different options by analysing trade-offs between 
different environmental issues using a ‘value’ based approach.  One can ascertain the relative 
value of each impact, whether in terms of monetary value, valued based scores, or qualitative 
ratings, and determine how each impact affects different stakeholders.  This could for 
example be useful to compare the following: 

• New buildings (comparing different designs etc.).  
• Alternative sites for new buildings. 
• Decommissioning/restoration options. 
• Alternative equipment, production processes, suppliers, materials etc.  

One option could be to apply NCA to a decision already undertaken (e.g. for the location and 
design of a new building), to see what added value the NCA approach may have provided.  
 
There is an opportunity to apply NCA to the decommissioning assessment currently being 
conducted for Roche’s Irish manufacturing plant in Clarecastle.   It would provide an excellent 
lens and set of information to inform the challenging decision as to how best to decommission 
the site and demonstrate to stakeholders that their views and values have been taken into 
account to help select the best possible remediation option.  
 
3) Net impact/Total value   
NCA could be used to evaluate whether operations at a global, country or site level; or certain 
products, provide net impacts.  Such an analysis could focus on an individual issue, all 
environmental issues or be fully integrated, covering environmental, social and economic 
issues.   Alternatively, an assessment could determine the total impact at a particular site (e.g. 
the total environmental value arising from a particular landholding).  These assessments 
could be applied to any of the issues mentioned in 1b) above, or others.  
 
4) Assessing impacts to stakeholders 
NCA could be used to determine which stakeholders are affected by changes to natural capital 
arising from Roche activities and by how much, for example in relation to a new site 
development.  This could be used to inform appropriate levels of mitigation measures and 
compensation to different stakeholders.  Equally, NCA could be applied to any other 
environmental issue where it may be useful to ascertain the extent to which different 
stakeholders value different impacts – positive or negative.  
 
5) Communicating to internal and external stakeholders.  
NCA can be used to inform communications with a range of stakeholder groups.  This includes 
potentially disclosing information in annual accounts for the investment community and 
shareholders.   For example, there is scope for including NCA related case studies or 
environmental profit and loss accounts or balance sheets within the Roche Annual Report.    
Alternatively, specific presentations or documents could be produced targeting certain 
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stakeholder groups around certain issues, using a natural capital lens to help articulate and 
explain the issue and values around the topic.   
 

11.6 Making NCAs part of how Roche does business 
 
Possible steps that Roche could undertake to further develop natural capital assessments 
within the company include:  
 

1) Further evaluate the usefulness of this particular assessment – and engage staff 
involved to date as well as other potentially interested staff.    

2) Develop and publish an internal and potentially external case study document on this 
pilot. 

3) Give a presentation on the pilot assessment for key internal stakeholders.   
4) Identify another NCA to carry out within Roche and gain support at an appropriate 

level. This should focus on another part of the business where natural capital is a key 
issue (e.g. water values in USA).      

5) Encourage existing assessment processes and tools used within Roche to add on or 
include a natural capital component to what they do.   This includes for example risk 
assessments, materiality assessments, environmental impact assessments, option 
appraisals, environmental audits etc.   

6) Consider developing high-level training or a webinar on the topic for internal company 
use – outlining the Protocol and the pilot(s).  

7) Encourage uptake within the company to adopt an integrated capitals based approach 
that not only considers natural capital, but also other capitals too.   
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Annex 1 – Additional tables of information  
 
Table 35 - Dependencies – Indicators and measurements  
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Table 36 - Impacts of resource inputs – Indicators and measurements 

 



 

         

57 

Table 37 - Impacts of residual outputs – Indicators and measurements 
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Continued from previous page 
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Table 38 – Business costs associated with dependencies 
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Table 39 – Business costs associated with impact of residual outputs 
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Table 40 – Societal values associated with impact of residual outputs (mainly benefits) 
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Table 41 - Summary of Eco-balance scores for each site 
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