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Introduction – Supply chain resilience, why is it important? 

‘The systemic nature of climate challenges and the need for a broader enabling, incentivising 

framework means business cannot go it alone.’ – Joanne Yawitch, CEO NBI (CDP JSE 100, 2013)  

Global supply chains are interlinked, dynamic and complex systems that are vulnerable to a number 

of risks. The events of the last few years, from natural disasters to labour disruptions and economic 

recessions, have highlighted the vulnerability of many supply chains. International trade is now a 

vital aspect to the growth and sustainability of many businesses. In this globalised economy 

companies are realising that outsourcing operations means they are more exposed to external risks 

and there is a need to ensure sustainable business practices extends outside their direct operations 

(from suppliers to customers). 

More companies are becoming involved in their supply chains not only to identify and address social 

and environmental risks that lie in value chains but because of the many opportunities a sustainable 

supply chain can deliver. A dual perspective with regard to supply chain sustainability will become 

increasingly important: a focus on social and environmental concerns on the one hand, and on 

increased business value on the other. Leading companies are playing a role throughout the lifecycle 

of their products or services and as a result they enhance their reputation, ensure business 

continuity and manage escalating costs (UNGC, 2010).  

‘Companies’ closer attention to the transparency of their supply chains, for example, is benefiting 

traditional measures of business success: through greater knowledge of working practices and 

conditions, companies are reducing their exposure to risk, cutting costs and securing the reputation 

of their brand and trust with local stakeholders.’ UNGC-Accenture CEO Survey, 2013 

Due to the high interconnectedness even small localised events can have impacts on a global level 

(WEF, 2012). For example, an explosion at a German factory that produced CDT, a resin essential to 

auto parts manufacturers, impacted approximately half of the worldwide supply of the product. 

Such an event can set off a chain reaction of negative outcomes called “cascading failure.” (Advisen, 

2013). 

Although most companies have systems in place to address minor supply chain disruptions, recent 

events have exposed vulnerabilities that were overlooked or simply not considered. To address this, 

companies are engaged in a number of activities to strengthen their supply chain sustainability. 

Supply chain sustainability is defined by the UNGC (2010) as ‘the management of environmental, 

social and economic impacts, and the encouragement of good governance practices, throughout the 

lifecycles of goods and services’. Companies are adopting a number of approaches to increase supply 

chain sustainability, such as sustainable sourcing and procurement, where companies consider the 

environmental, social and profit impacts of purchased goods and services. Sustainable sourcing 

considers where and how products are made, how they are transported and how they can be 

disposed of. Sustainable sourcing also grows revenue over the long term, enhances brand and 

reputation and manages risk (Accenture, 2008). Companies are engaging more with their suppliers 

and competitors in order to find innovative solutions, share best practice, pool resources and 

improve efficiencies (UNGC, 2010).  
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As an example, the UNGC-Accenture CEO Survey (2013) highlighted that more lead CEOs are 

beginning to look at a circular economy approach to maximise supply chain efficiencies, reduce 

environmental impacts and gain a competitive advantage. Business is faced with the challenge of 

reducing pollution, waste and resource consumption to minimise environmental impacts, in a way 

that they grow and increase profitability. The traditional linear system or the ‘take-make-dispose’ 

model is dependent on increased use of scarce resources, creates excessive waste and exposes 

companies to more resource supply risks such as price increases and supply disruptions (Ellen 

MacArthur Foundation, 2013). The circular economy or the closed loop model encourages 

integration in supply chains, stimulating innovation and reducing costs, while minimising 

environmental impacts. According to the Ellen MacArthur Foundation (2013), the circular economy 

presents ‘an economic opportunity worth billions’ and increasingly seems to make good business 

sense.  

Other leading companies have begun to look at the shared economy as an approach to increase 

value chain sustainability. Also known as collaborative consumption, the sharing economy allows 

individuals to borrow or rent products, rather than purchasing or owning them. The benefits of a 

sharing economy is that it allows people to monetise assets that are not fully being utilised, while 

allowing renters to access the product at a reduced fee, without needing to own it. The model works 

for products that are expensive to buy but are widely owned by people who do not make full use of 

them. For example car owners who rent their cars to others, using RelayRides, make an average of 

$250 a month. A key component to the success of this economy is the internet, which easily 

connects people with similar interests. While the sharing economy does have some risks, such as 

security and rising regulation concerns, it has the potential to minimise the demand for scarce 

resources and reduce consumption (The Economist, 2013).  

Supply chains are exposed to both domestic and international risks. According to the MIT Forum for 

Supply Chain Innovation (2013), survey participants viewed raw material price fluctuation, currency 

fluctuations, market change, energy/fuel prices volatility and environmental catastrophes as key 

sources of risks faced by their supply chain  (MIT Forum and PWC, 2013) (Figure 1). Climate change is 

often linked to environmental catastrophes, raw material price fluctuations and scarcity and is also a 

reason to reduce energy consumption thereby reducing the impacts of energy /fuel price volatility.  

 

Figure 1: Global sources of supply chain risk (MIT Forum and PWC, 2013) 
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From a climate change perspective, the global CDP Supply Chain report (2012-2013) found that 70% 

of the 2415 responding organisations identified current or future risks related to climate change. 

However in terms of performance there is a significant gap between CDP Supply Chain members and 

their suppliers with only 38% of suppliers setting emission reduction targets compared to 92% of 

CDP Supply Chain members. However members requesting their suppliers to report their GHG 

emissions and climate change risks and opportunities through the CDP is having a tangible impact on 

suppliers which results in building resilience in supply chains. Over half of supply chain risks 

identified are due to drought and precipitation extremes, which are already affecting many 

respondents (CDP Supply Chain, 2013).  

In South Africa, our supply chains are exposed to similar risks and our agricultural and mining sectors 

provide important raw materials locally and internationally. On a trade-weighted distance South 

Africa is the 2nd most vulnerable country in the world, making the country extremely vulnerable to 

disruptions in long-haul transport and international negotiations on climate change and trade 

(International Centre for Trade and Sustainable Development, 2011). Some key supply chain risks in 

South Africa include: labour disruptions and rising labour costs, raw material supplier failure, water 

supply and security, rising energy costs and electricity supply risks and regulatory risks locally 

(Imperial Logistics, 2011; CDP JSE 100, 2013, CDP Water, 2013). According to the MIT Global Risk 

Survey South Africa findings, while natural disasters are uncommon in South Africa, the global 

impact of these events is increasingly exposing South African companies to constraints in sourcing of 

products and international shipping (Imperial Logistics, 2011). With the release of the Carbon Tax 

Policy Discussion paper, companies are increasingly becoming concerned about their suppliers 

carbon tax costs and higher electricity costs (passed through from Eskom) being passed on to them 

(CDP JSE 100, 2013). Regulatory and other supply chain risks can potentially be identified and 

perhaps mitigated through understanding your company’s value chain emissions (Scope 3).  

Although there is a broader set of sustainability issues that need to be considered when building 

value chain resilience, understanding carbon emissions along your value chain (Scope 3) is one 

aspect of identifying environmental and financial risks. Measuring, reporting and managing value 

chain carbon emissions (Scope 3), is a good starting point as it is well-documented and clear 

guidelines are available. This report is designed as a practical guideline, providing ideas, tips and 

inspiration to help your business increase understanding and managing emissions in your value 

chain, to gain maximum benefit. Furthermore starting with well supported GHG considerations will 

instil learning in your organisation.   
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Scope 3 emissions accounting and reporting – what’s happening in 

South African companies 

After discussions with key experts in the field, we found that most companies in South Africa report 

Scope 3 emissions mainly to fulfil voluntary reporting requirements. CDP requires companies to 

report value chain emissions, as well as the Global Reporting Initiative (GRI) G4. Some companies 

report Scope 3 emissions for reputational benefits for investors and customers. While others may 

report on certain categories due to sector-specific pressures. However very few companies actually 

measure and report their value chain emissions for use in strategic planning and decision-making 

processes.  

This is shown in the CDP JSE 100 (2013), which found that companies do not report the most 

material emissions across their value chains. Figure 2 illustrates the number of companies reporting 

on various Scope 3 categories and the emissions associated with it. While 60 companies report 

emissions from business travel it accounts for a very small percentage of Scope 3 emissions. The 

figure also shows that categories that represent large quantities of emissions such as use of sold 

products, investments and processing of sold products are only reported by a few companies.  

 

Figure 2: Scope 3 emissions and number of JSE 100 companies reporting various categories (CDP JSE 100, 2013) 

The reasons why companies do not report the most material emissions across the value chain varies 

from company to company, however one of the main reasons is that many companies in the country 

are focusing on improving the accuracy of their Scope 1 (direct emissions) and Scope 2 (indirect 

emissions from purchased electricity). Some companies find Scope 3 reporting to be a daunting, 

expensive, time consuming task, for which they lack the resources to thoroughly complete. Apart 

from it being a reporting requirement for the CDP and GRI, reporting Scope 3 emissions is not a 

requirement from senior management or board . Companies are concerned that suppliers view 

requests for data as a motivation to drive down price or to cut them out of the supply chain. Also in 

some instances suppliers simply do not have the capacity to provide data. Lastly some companies 
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don’t see the business case for reporting Scope 3 emissions and have had no supply chain shocks to 

stimulate the need to report and manage these emissions.   

The objective of this report is to provide users with guidelines and tips to overcome these barriers. 

Once you have effectively reduced your Scope 1 and Scope 2 emissions, the next step is to look for 

opportunities in your value chain (although depending on your sector and risk profile you may need 

to do both in parallel). Figure 3 illustrates the steps in Scope 3 reporting which begins with defining 

your business goals and aligning your business goals to the Scope 3 process. In going through the 

steps, companies also need to make additional choices regarding the granularity of application, for 

example IKEA grouped hundreds of products into 15 groups, to minimise complexities in 

understanding emissions associated with the use of sold products. Furthermore companies also 

need to determine the accuracy of measurement or estimation of each step. Categories that are 

vulnerable, variable or are products that your company depends on would need more accurate 

measurement.   

 

Figure 3: Steps in the Scope 3 reporting process 

From the workshops on the GHG Protocol that the NBI held in 2013, it emerged that most 

companies in South Africa begin their Scope 3 reporting journey at Stage 4, Collecting Data, which is 

perhaps an important reason why companies are faced with numerous challenges, such as focusing 

on immaterial categories, data collection challenges and lack of interest from suppliers. By starting 

at Stage 4, companies are missing the important thinking steps, which results in much of the value 

that can be gained from reporting Scope 3 emissions being lost. Figure 4 shows the percentage of 

respondents disclosing water management in a range of areas, some involving strategy and insight, 

while others are action tasks. One third of companies operate without strategies in place, without 

board oversight of water, with little stakeholder engagement and cannot establish linkages between 

water and climate change. However over 90% can report water data and are taking specific actions. 

This indicates a compliance culture but also shows that we often act without thinking.  

The key to conducting a useful Scope 3 assessment is to start at Step 1, by thinking about and 

understanding the business case for reporting and managing your value chain emissions. Building 

the business case, mapping your value chain and screening emissions are critical to focus and 

prioritise emissions, so that you can have a tangible impact, for the most efficient allocation of 

resources. Steps 1 – 3 are the most critical steps to holistically understand your Scope 3 emissions 

and it is also a means of identifying “hot spots” or intervention points in the value chain that have 

the greatest potential to improve the environmental impact of the system. Thinking saves money. 

1. Define business 
goals

2. Map your 
value chain

3. Screening 4. Collect 
data

5. Identify 
opportunities 
for reduction 

6. Report and 
track 

emissions 

• Risk mitigation
• Cost reduction
• Top-line growth
• Differentiation 
• Creating 

systemic change

Steps in Scope 3 reporting process 

• Horizontal  value 
chain 

• Vertical value 
chain 

• Single attribute 
prioritisation 
approaches

• Multi-attribute 
prioritisation  
approaches

• Primary data 
collection

• Secondary data 
collection 

• Supplier 
engagement 
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Tips for scope 3 reporting 

1. Always keep in mind your business goals 

2. You don’t need to collect primary data for every category 

3. Screening all the categories at the start is a very important step 

4. Estimates calculated during screening can be used in the final inventory 

5. Setting the boundary of the inventory is an iterative process 

6. Categories can be excluded as long as justification is given 

How to use this guide 

This report is structured to assist you with the thinking needed, in order to maximise output in Scope 

3 reporting, using less time and resources. This report is designed for companies who are starting 

out with Scope 3 reporting, but also for those who have more experience with Scope 3 reporting as a 

refresher and to see if any steps are being left out.  

Step one focuses on exploring the business drivers sustainability managers can use to build a 

business case for managing value chain emissions.  

Step two focuses on a critical aspect of understanding Scope 3 emissions, mapping your value chain, 

a step that is often neglected. It covers mapping both your horizontal and vertical value chains and 

provides examples of both instances.  

Step three builds on mapping your value chain by providing guidance on identifying hotspots in your 

value chain. It includes a range of examples and tools that companies can apply to quickly identify 

hotspots.  

We then provide you with a brief outline of Step four Collecting Data, highlighting tips for supplier 

engagement.  

The last section then provides you with Company Examples by Scope 3 Category, which provides 

case studies of how companies are reducing emissions and identifying risks or opportunities in their 

supply chains.  

There is still much to learn about Scope 3 accounting and reporting and we would welcome any 

comments on the content of this guide. Furthermore we want this report to be a living document. If 

Figure 4: Data from the CDP Water Programme showing South Africa’s action on water management 
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you have any examples of your own we encourage you to share it with us and therefore other South 

African companies so that we can promote South African best practice. 

  

Box 1: Corporate Value Chain (Scope 3) Standard summary 

Scope 3 emissions are all indirect emissions (excluding Scope 2 emissions from purchased electricity, heat or 

steam) that occur in the value chain of the reporting company, including both upstream and downstream 

emissions. Scope 3 emissions are a result of a company’s activities, but occur from sources not owned or 

controlled by the reporting company. The Greenhouse Gas Protocol Scope 3 Standard, developed by the 

World Resources Institute and the World Business Council for Sustainable Development (WRI and WBCSD, 

2011), divides value chain emissions into 15 Categories (See Company Examples by Scope 3 Category for 

definitions and applications of each category):  

Table 1: Upstream and Downstream Scope 3 Categories 

Upstream Scope 3 Emissions  Downstream Scope 3 Emissions 

1 - Purchased goods and services 9 - Downstream transportation and distribution 

2 - Capital goods 10 - Processing of sold products 

3 - Fuel- and energy-related activities (not 
included in Scopes 1 and 2) 

11 - Use of sold products 

4 - Upstream transportation and distribution 12 - End-of-life treatment of sold products 

5 - Waste generated in operations 13 - Downstream leased assets 

6 - Business travel 14 - Franchises 

7 - Employee commuting 15 - Investments 

8 - Upstream leased assets  

 

 
Figure 5: Overview of direct and indirect emissions across the value chain (WRI and WBCSD, 2011) 
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Step 1: Understand the business case for Scope 3 reporting 
 

When beginning to undertake a Scope 3 inventory, the most common question raised is ‘where do 

we start?’. Before beginning to account for value chain emissions, you need to ask yourself why it is 

important for your company and what business goals you are hoping to address by reporting your 

Scope 3 emissions. Addressing this question in the beginning will help you to identify high priority 

issues, evaluate risks and opportunities and will also assist in building internal support. The business 

case for your company would vary depending on the industry sector, the complexity of the supply 

chain, stakeholder expectations and business strategy. It is important for you to examine your 

company’s motivations in order to identify what approach is best for your business, brand and 

stakeholders. Understanding what is driving internal discussions around sustainability will enable 

you to build the business case you need to manage Scope 3 emissions. The most common drivers for 

Scope 3 management is shown in Figure 6 and is described below.  

 

Figure 6: Drivers for Scope 3 management (Source: Kingsbury et al., 2012) 

Risk Mitigation: Companies can protect themselves from supply disruptions through the early 

identification and mitigation of risks.  

Companies in South Africa are becoming increasingly aware of regulatory risks related to value chain 

emissions, such as the carbon tax discussion paper, when implemented, will result in a pass on of 

carbon costs from energy-intensive suppliers. Furthermore, with Eskom passing on their carbon 

costs to all consumers, companies also expect cost increases from their suppliers. Lastly companies 

also need to be more aware of their customers who will be exposed to decreasing disposable 

income as a result of energy price increases (CDP JSE 100, 2013).  

While reputational risks for companies not reporting and managing their Scope 3 emissions are 

limited, increasingly stakeholders, such as investors and customers are requiring transparency about 

companies’ supply chain emissions, placing companies at risk of losing brand value or access to 

capital (Kingsbury et al., 2013). For example a demand side more customers are seeking to purchase 

products that are energy efficient, hence result in less GHG emissions, as opposed to high GHG 

emitting products. Companies that do not meet this growing demand, are at risk of losing market 

share.   
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Companies are also faced with rising energy and other resource costs as a result of increasing 

demand and limited supply of resources, raw materials and other products. Raw materials and 

energy price instability is also exacerbated as the physical impacts of climate change affects 

productivity, resulting in commodity shortages. For example the 2011 Thailand floods resulted in 

global hard disk drives shortages, as Thailand is the world’s second largest manufacturer of hard 

drives. The impacts were felt globally as hard drive prices almost doubled and were felt by 

customers as well as leading computer brands such as Apple and Intel (Advisen, 2013). By identifying 

supply chain risks companies are able to ensure continuity of supply or respond quickly in times of 

supply disruptions.  

Cost Reduction: When companies reduce carbon emissions in their supply chains, they decrease 

both present and future costs. In the 2012-2013 CDP Supply Chain report, 73% of members and 29% 

of suppliers reported monetary savings as a result of supply chain emission reduction activities. 

Companies engaging with suppliers can enable them to cut costs through improving energy 

efficiency, decreasing packaging materials, or changing materials used to less carbon intensive and 

less costly materials (CDP Supply Chain, 2013). For example Walmart was able to save $3.5 million in 

transportation costs due to reduced packaging and is expected to cut GHG emissions by about 

600 000 tonnes (Kingsbury et al., 2013; Trucost, 2012).  

Companies are also looking at improving efficiencies in operations and processes that cut costs and 

also reduce emissions, for example Woolworths and Imperial were able to develop a ‘Logistics 

Integration Centre’ (see Category 4 and 9 case study), to increase efficiencies, reduce transportation 

costs and GHG emissions. Downstream companies can design and market products that reduce 

emissions and save customers money, while at the same time increasing companies’ sales. For 

example Unilever has prioritised products and tools that will help consumers reduce their GHG 

emissions and costs while washing clothes, by introducing and promoting washing powder that is 

effective in cold washes (http://www.unilever.com/sustainable-living/greenhousegases/targets/).  

Top-Line Growth: Through product and service innovation and introducing new product lines, 

companies are able to benefit from increased sales, gain a competitive advantage and strengthen 

brand loyalty. Companies need to be strategic in marketing and pricing to boost sales of low carbon 

products. By doing so, companies are able to gain market share in green products and services, 

thereby driving top-line growth.  

Retailers are also playing an important role in increasing sales of green products. By establishing 

good relationships with retailers, companies are able to gain additional support from retailers by 

special promotions of green products (Kingsbury et al., 2012).  

Companies are able to create a competitive advantage by recognising carbon reduction as a business 

opportunity through differentiation. Companies are able to differentiate at product or corporate 

level. On a corporate level companies can display leadership in reporting and managing their value 

chain emissions through various strategies. Companies are also looking to differentiate specific 

products to provide customers with more sustainable, energy efficient products, while at the same 

time increasing market share in the green product and service market. An effective way to drive 

innovation and differentiation is by collaborating with your supply chain. In South Africa, the CDP 
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identified that there is limited evidence of companies introducing products or initiatives that enable 

third parties (suppliers or customers) to mitigate GHG emissions (CDP JSE 100, 2013).  

Businesses are seeing more opportunities in using supply chain sustainability to increase customer 

awareness and drive behaviour change. More companies are beginning to provide the carbon 

footprint of their products to allow consumers to make more informed decisions. For example Fair 

Cape Eco Fresh Milk prints their carbon footprint on their milk carton and lists initiatives undertaken 

to minimise their environmental impact footprint, see Figure 7 (Fair Cape, 2011). 

 

Figure 7: Fair Cape’s Carbon Footprint Thermometer (Fair Cape, 2011) 

Through differentiation companies are also able to indicate to investors their stability and reliability 

as an investment. The CDP Climate Change report requests climate change information on behalf of 

722 institutional investors (CDP signatories) representing US$87 trillion in assets. Companies that 

perform well in CDP and other reporting initiatives have a competitive advantage over non-

responding companies (Kingsbury et al., 2013).  

Companies are also able to attract and retain skilled workers through differentiation. For example 

Intel identified boosting environmental sustainability performance as a way to attract and retain top 

talent (David-Peccoud et al., 2013).  

However, it must be acknowledged that sometimes differentiation in terms of emission reduction 

can result in negative backlash from customers, the media and NGOs, if they fail to meet targets or 

confuse stakeholders with unclear reporting. For example, in 2008 Dell claimed to be carbon neutral, 

which was heavily criticised as they did not account for Scope 3 emissions which was the most 

significant part of their emissions (Kingsbury et al., 2012).  

Creating systemic change: Through collaboration with suppliers and customers, as well as 

partnerships with NGOs and government, companies can enable systemic change in the industry 

sector. This can also be done internally, as effective Scope 3 management requires alignment of 

various departments within a company, such as procurement, logistics and marketing. This creates a 

learning organisation, which greatly increases the potential for change along value chains. 

Furthermore by measuring carbon emissions in supply chains, companies can relate it to other 

issues, such as understanding suppliers’ use of resources and are able to implement strategies to 
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mitigate energy, raw materials and pollution impacts, thereby creating a responsive environment. 

Carbon measurement processes can also be extended to other sustainability issues like water risks, 

resource scarcity or waste costs. By working together and collaborating with each other companies 

can drive the transformation required to create new business models that are more sustainable and 

less resource intensive (WBCSD, 2011).  

Time boundary of value chain accounting 

In accounting for Scope 3 emissions, you are reporting emissions that have occurred in the past, 

present and the future (Figure 8). By focusing on past emissions it allows you to assess the risks and 

opportunities of your upstream processes for example how resilient your suppliers are to energy 

prices increases or regulation such as the carbon tax. Understanding your downstream emissions 

enables you to assess customer needs and to influence product design to meet those needs or to 

reduce customers emissions and costs through innovative solutions. For specific examples of each of 

these categories and how they can be applied please see the last section on Scope 3 Category 

Examples.

 

Figure 8: Time boundary of Scope 3 Categories (WRI and WBCSD, 2011) 

This step provided you with some reasons for understanding your value chain emissions. The 

business case for your company would depend on a number of issues that are relevant to your 

sector. Getting the business case right will assist you to identify opportunities that can save money, 

by enabling you to prioritise emissions that are aligned with your business goals. Once you have 

clearly understood the business drivers for Scope 3 reporting the next step is to map your value 

chain, to understand your value chain in relation to where your vulnerabilities lie.   
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Step 2: Map the value chain  

 

Once you have clearly defined what you want to achieve by measuring and managing a Scope 3 

inventory, the next step is to map your company’s value chain, from cradle-grave. While your supply 

chain manager may be able to give you a value chain map of your company, often many companies 

do not fully assess their supply chains to identify potential weaknesses or opportunities. Mapping 

your value chain can enable you to identify potential areas of concern and the impact any loss or 

disruption will have on your company. For example the vulnerability of the location of the factory 

where supplies are sourced. It is important to work closely with your risk management and 

procurement teams to fully understand the environmental risks associated with various 

procurement decisions (Advisen, 2013).  

 “When considering the risk: Do you have a diverse distribution of your high margin products? Do you 

understand critical features of those customers, such as their business risks, the physical protection of 

their plants and equipment, and their Natural Catastrophe exposures, for instance?.” Advisen (2013) 

When starting out with a value chain inventory, you may feel pressure to engage the entire supply 

chain. However given the complexities of many supply chains, often it is unrealistic to effectively 

engage the entire supply chain. Initially drawing a value chain map, enables you to visually 

summarise a complex system and provide a clear illustration of potential opportunities and sources 

of risk. You need to start by first mapping your horizontal value chain, by drawing activities in your 

value chain, including both purchased goods and services. Figure 9 shows Sappi’s horizontal value 

chain as an example. In your horizontal supply chain, list suppliers by sector, the level of your 

influence or risk or the amount on purchasing the product. Lastly, include downstream activities 

such as customer use of products and end of life treatment of sold products. Remember to include 

the transport and distribution steps between stages. As supply chains are variable, it is useful to take 

a snapshot of the value chain on a specific date.  

Companies with complex supply chains find it difficult to map their supply chains entirely. Often 

each stage in the horizontal supply chain has a vertical supply chain associated with that product. 

For example if company A buys packaging from company B, company B has its own chains that it 

sources from to produce the packaging, which may be many nodes away from the raw material 

supplier. The complexity of scaling up of various products with multiple supply chains leads to a level 

of uncertainty in value chain emissions and is often used as a justification to not pay attention to 

these emissions but BT have found that the real necessity is to attain ‘good enough’ information to 

enable effective emissions management (BT, 2013).  
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Figure 9: Example of Sappi’s horizontal value chain (Sappi, 2012) 

‘Given the impact that a supply chain failure can have on the performance and reputation of an 

organization, it is no longer good enough in respect of critical supply chains just to look at tier one 

suppliers.’ Nick Wildgoose, Supply Chain Product Leader for Global Corporate, Zurich Financial 

Services 

Companies struggle with whether and how to account for emissions from sub-tiers due to lack of 

direct interaction and ability to influence them (UNGC, 2010). For example, mining companies are 

sub-tier suppliers to many electronic, automotive and other industrial sectors, as they provide the 

resources needed that goes into components. To get a better understanding of these sub-tier supply 

chains, after mapping your horizontal supply chain add in vertical supply chains where possible. 

Figure 10 shows Sappi’s value chain including their vertical supply chain for some processes.  
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Figure 10: Sappi’s horizontal and vertical supply chains (Sappi, 2012) 

In many instances companies have found that their biggest risks lies in sub-tier suppliers, who are 

faced with sustainability challenges. For example Puma, working with Trucost, in developing their 

environmental profit and loss account mapped their entire value chain, adding vertical value chains 

to the horizontal value chain (Figure 11). By doing so they found that Tier 4 suppliers (impacts from 

the production of raw materials) accounts for 57% (EUR 83 million) of PUMA's total impacts. While 

this stage of production is very important in terms of quality and desirability of PUMA's products, it 

is also the aspect most distant from their own operations and influence. This sparked PUMA to 

engage more with their design, to introduce materials that have a lower environmental impact 

(Trucost, 2012).  
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Figure 11: Illustrating Puma’s horizontal and vertical supply chains (the size of the bubble illustrates carbon impact) 
(Source: Trucost 2012) 

Therefore, companies need to be aware of these risks and implement measures to build resilience in 

supply chains that are exposed to sustainability challenges. Companies need to identify where these 

‘hotspots’ are by including the vertical value chains and evaluating the significance of the issue to 

determine if it needs to be included in the inventory (UNGC, 2010). Some risks to look out for 

include:  

 Physical location of a sub-tier facility – understanding the location of where your products are 

sourced will enable you to determine the vulnerability of your products to natural disruptions 

and extreme events such as hail storms, lightning, floods, droughts, fires and tornadoes. 

 Energy intensity of sub-tiers – if you are sourcing products that are energy intensive, your 

exposure to regulatory risks and price volatility of products is higher. It would be useful to 

identify and target energy intensive supply chains either through assisting suppliers with 

improving efficiencies or identifying alternative low carbon products. 

 Product type and specificity – the product might be very unique with no known alternative 

materials to substitute the product and very limited alternative suppliers. Also while it might be 

a small component with relatively small costs in comparison to other purchased goods, the 

product might be a vital input to operations. This exposes you to risks associated with suppliers 

being unable to supply the product for various reasons or price volatility due to resource 

scarcity.  

 Spend or revenue – if a product you are sourcing or the supplier is a large component of your 

annual expenditure or if the sale of a product forms a large part of your income, it may be worth 

investigating that supply chain. 

Mapping your value chain enables you to also start looking at opportunities to ‘close the loop’ or 

changing your value chain from cradle to grave to cradle to cradle. Caterpillar (Cat), well known for 

its manufacture of construction and mining equipment is also leading in driving a circular economy 
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through its remanufacturing (Cat Reman) process. The Cat example follows the circular economy 

approach of designing effective products and systems rather than aiming only for efficiency. This is 

done through two main approaches. Firstly, through remanufacturing, which involves understanding 

the end of life treatment of sold products, as well as purchased goods and services, they are able to 

offer remanufactured products at a fraction of the cost (over 90% cost savings from new products). 

Since inception in 1972, the benefits also include 43 million tonnes of core material reused and 52 

million tonnes CO2 saved. Secondly they have developed a monitoring and maintenance process of 

sold products in order to intercept products before they break, thus increasing the lifespan of 

products, as well as improving customer loyalty (Ellen MacArthur Foundation, 2013; Walsh, 2013). 

Figure 12 highlights the circular economy model and illustrates in red Cat’s role in reducing resource 

requirements and minimising waste, through remanufacture and maintenance.  

 

Figure 12: Caterpillar’s role in the circular economy (Ellen MacArthur Foundation, 2013) 

This section illustrated how mapping your value chain is an important step to assist you with 

identifying areas that may be vulnerable to supply disruptions and rising costs. Companies that begin 

their Scope 3 reporting at Step 4: Collecting Data, often miss the potential risks and opportunities 

that lie along the value chain. Furthermore, the importance of mapping your value chain should not 

be under-estimated as it is also a starting point that is necessary to enable you to screen your supply 

chain and identify hotspots, which is outlined in Step 3.  

  

Illustrates where  

Cat plays a role 
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Step 3: How to identify hotspots and justify exclusions?   
 

‘Information on carbon ‘hot spots’ is helping to make Scope 3 measurement more efficient’ – Trucost, 

2012. 

Once you have clearly mapped your value chain, the next step is to set the boundary to identify the 

most important value chain elements. This step helps you to focus your attention to relevant 

categories and to identify intervention points in the value chain that have the greatest potential to 

reduce the environmental impacts of the system. A screening assessment helps to determine the 

relevance of each category using a set of criteria that’s aligned with your business goals. The GHG 

Protocol provides a list of criteria that companies should use to identify the relevance of various 

categories (Table 2).  

Table 2: List of criteria to assess the relevance of various categories (WRI and WBCSD, 2011) 

Criteria Description 

Size 
The category contributes significantly to the company’s anticipated 
total Scope 3 emissions 

Influence 
There are potential emissions reductions along the value chain that 
could be influenced by your company 

Risk 

Categories that contribute to the company’s risk exposure (e.g., 
climate change related risks such as financial, regulatory, supply 
chain, product and technology, compliance/litigation, and reputational 
risks) 

Spend 
Categories that contribute significantly to the company’s spend or 
revenue. 

Stakeholders 
Categories that are deemed critical by key stakeholders (e.g., 
customers, suppliers, investors or civil society) 

Outsourcing 

Categories that are outsourced activities previously performed in-
house or activities outsourced by the reporting company that are 
typically performed in-house by other companies in the reporting 
company’s sector 

Sector guidance 
Categories that have been identified as significant by sector-specific 
guidance 

Other  
They meet any additional criteria developed by the company or 
industry sector 

 

While any of the above listed criteria can be used to prioritise emissions, the most common 

approaches applied to conduct an initial estimation or screening of GHG emissions on your value 

chain can be approached through an emissions based approach, a spend-based approach and level 

of risk. Companies may choose to use a single criteria to prioritise emissions, single attribute 

approaches or they might find it more useful to combine a set of criteria to identify the most 

relevant categories, multi-attribute approaches. 

Single attribute approaches 

Prioritising emissions according to magnitude of emissions 

Prioritising categories according to an estimation of emissions is one approach and will enable you to 

rank Scope 3 emissions from the largest to the smallest. Quick estimates can be obtained by using 

industry-average data or environmentally-extended input output models. Environmentally-extended 

input output models estimate a range of environmental factors, including energy consumption and 
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GHG emissions from upstream and/or downstream activities in your sector. While there may not be 

South African specific information, they provide a good estimate of where your biggest emissions lie.  

Sustainability Consortium provides a freely available environmentally extended input-output (Open 

IO) model online that enables users to identify environmental and social ‘hot spots’ in supply chains 

for individual commodities or industries. The categories available are: Climate change, ecosystem 

quality, human health, resources and water consumption (Sustainability Consortium, 2013). The 

Open IO provides GHG emissions per US Dollar from cradle to consumer for various industrial 

sectors. Figure 13 provides an example of the Open IO for telecommunications. The benefits of using 

this model are: it’s easy to use and provides quick and instant information on where possible 

hotspots might be. Limitations are that it’s based on US data and in some instances does not include 

major South African sectors. The categories are not exactly the same as the GHG Protocol and 

emissions don’t consider downstream emissions such as consumer use of sold products and end of 

life treatment of sold products. It does however represent one useful input in trying to estimate 

high-level emissions.  

 

Figure 13 Sustainability Consortium open input-output model (http://www.sustainabilityconsortium.org/open-io/use-
the-model/)  

Table 3 illustrates the carbon intensity of various materials and processes. This is a useful guide to 

reinforce other methods when trying assess the relevance of various supply chains, based on 

emissions.  

http://www.sustainabilityconsortium.org/open-io/use-the-model/
http://www.sustainabilityconsortium.org/open-io/use-the-model/
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Table 3: Examples of high- and low- intensity materials and processes (Source: PAS 2050, 2011) 

 

Prioritising emissions according to financial spend or revenue 

Alternatively initial estimates based on spend in different sectors can be used to identify GHG levels 

throughout supply chains. Companies with numerous and complex supply chains can use a financial 

spend analysis to rank purchased products by their contribution to the company’s total spend or 

expenditure. For downstream emissions, companies may likewise rank types of sold products by 

their contribution to the company’s total revenue (WRI and WBCSD, 2011). 

Prioritising emissions based on level of risk 

In addition to prioritising emissions according to size of emissions or spend, it is also important to 

look at your company’s exposure to risk along your value chain. You need to understand the risk a 

high-emitting supplier or product that your company sells means for your business. For example if 

you produce high CO2 emitting products, risks lie in a decline in demand for those products, while 

there are opportunities to design new products that are less carbon intensive.  

Although companies don’t own or control supply chain emissions, in many instances companies are 

able to mitigate and address their risks through, for example, green procurement policies, product 

design or sourcing a new supplier. Table 4 illustrates some examples that you can consider when 

trying to identify opportunities and minimise risk to influence emission reductions in various 

categories.  
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Table 4: Examples of opportunities to minimise risks and reduce emissions in some categories (WRI and WBCSD, 2010) 

 

Multi-attribute approaches 

A single approach may not be the most appropriate as in some instances one approach may not 

directly correlate with emissions. Therefore sometimes a combination of approaches would be most 

useful. For example, Sprint Nextel, a global provider of voice, data and Internet services, worked 

with Trucost to determine their key suppliers and sectors that contribute most to their supply chain 

emissions. Trucost conducted an initial screening assessment including 90% of the company’s largest 

expenditure. Thereafter Trucost used an Input Output (IO) Model to estimate carbon emissions for 

the remaining suppliers. The findings showed that 55 suppliers accounted for around 93% of Sprint’s 

supply chain emissions and over 88% of the analysed expenditure. In general many IO analyses 

typically finds that 20% of suppliers account for 80% of total supply chain GHG emissions (Trucost, 

2012; Trucost, 2011). This enabled Sprint to identify suppliers that could be targeted for reducing its 

Scope 3 carbon footprint. 
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Figure 14: Sprint Nextel’s relationship between suppliers’ expenditure and carbon emissions (Trucost, 2012) 

This section provides some examples of how a number of approaches can be combined to identify 

the most relevant categories for your sector.  

Using a matrix to combine screening criteria  

You might find that a number of criterion are relevant to your company when trying to prioritise 

Scope 3 categories. For example the ability to influence emissions and size of emissions may be 

equally important. A simple way to assess the relevance of emissions is by combining both criteria in 

a two dimensional matrix. Figure 15, included in the WBCSD Guidance for Accounting & Reporting 

Corporate GHG Emissions in the Chemical Sector Value Chain, provides a useful two dimensional 

matrix for chemical companies to identify which categories would be relevant to them, based on 

their ability to influence emissions in that category and the size of emissions (WBCSD, 2013). 

Participating companies found that the most relevant categories were generally the same from 

company-to-company in the chemical sector.  

 

Figure 15: Relevant Scope 3 categories for chemical companies (WBCSD, 2013) 
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Figure 16 adds an additional layer, enhancing value to business goals, using the size of the bubbles to 

illustrate the quantity of emissions. The matrix clearly highlights which categories would be relevant 

and would need more accurate data collection, as well as identification of opportunities to reduce 

emissions. The benefits of this approach is that it is a robust and defensible process that is visual and 

easy to understand the logic applied. It is a useful way to illustrate which emissions to target to 

senior management or the board. 

 

Figure 16: Using a matrix to combine screening criteria (WRI, GHG Protocol Training Handouts) 

Table 5 illustrates the findings from the road testing that the WRI conducted with 35 companies to 

assess the practicalities of the standard. The table provides a useful assessment of what other 

similar companies have found are key categories for various sectors. However, it should not be used 

as a screening tool as it represents a very small sample size and certain categories are not included 

as these were updated at a later stage. It does however provide an additional layer of information 

that can be used in combination with other approaches.  
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Table 5: Relevance of different categories to different sectors  (WRI, GHG Protocol Training Handouts) 

 

Most often scope 3 carbon footprints can only be regarded as an estimate as there are many 

complexities and challenges in supply chain emissions, such as collecting data, assumptions made 

where there is no available data and emissions factors used. This should not be viewed as a problem, 

as long as you are transparent and it is clear what the purpose of the footprint is and what the 

information will be used for. It is important to understand and highlight the uncertainties associated 

with the results, and what aspects of the assessment are leading to these uncertainties. In doing 

this, the confidence in results can be established, and this can be considered when making decisions 

on hotspot prioritization, material and process choices, as well as other reduction opportunities (PAS 

2050, 2011). 

Step 4 – Data Collection 

Once you have identified your hotspots through mapping your value chain and screening emission 

categories the next stage is to collect data. This can be done through primary and/or secondary 

approaches. Primary data collection involves getting data directly from suppliers or other value chain 

partners, while secondary data collection includes using industry average information, government 

statistics, financial data or other generic information. While the aim of this report is not data 

collection, it is important to note that many companies use only secondary data for screening 

emissions and once the hotspots are identified collect primary data only for certain categories that 

are relevant. When collecting primary data, an immense opportunity lies in engaging with suppliers, 

which builds your supply chain resilience and has the potential to create collaborative partnerships.  

Engaging with suppliers  

In the UNGC-Accenture (2013) CEO Sustainability Survey, 33% of CEOs identified extending strategy 

throughout the supply chain as a barrier to implementing a strategic systemic approach to 
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addressing sustainability issues. Engaging with suppliers is critical to build trust and supply chain 

resilience.  

The ultimate goal of engaging suppliers is to develop a shared mind set about sustainability issues, to 

build supplier capacity and ownership of their sustainability vision and enable suppliers to identify 

risks and maximise efficiencies in operations.  

Before engaging with suppliers some internal planning needs to take place to: 

 Identify internal departments responsible for data collection – Your company might already 

be collecting supplier data through other initiatives. Aligning your GHG collection activities 

with existing frameworks ensures consistency and minimises the burden for suppliers. 

 Engage the procurement staff – Your procurement staff will assist you with selecting 

relevant suppliers. This will also ensure their buy-in. 

 Develop a method for managing supplier data – This can be done through an internal data 

collection system, such as spread sheets, an online system or a commercially available GHG 

accounting package. Or you may work through an existing GHG disclosure programme, such 

as the CDP Supply Chain programme. For example SABMiller joined the CDP Supply Chain 

programme to measure, manage and reduce their supply chain emissions by asking their 

suppliers to disclose their emissions through the CDP system. 

Once your internal systems are in order some tips for engaging with your identified suppliers are:  

 Keep the questions simple – In some instances suppliers do not have the capacity or 

resources required to complete detailed questionnaires. Companies that have engaged 

suppliers have emphasised the benefits of keeping information requests simple.  

 Build trust with suppliers – Demonstrating cost savings as a result of your company’s 

activities, and respect the confidentiality of information. Suppliers are sensitive about 

sharing energy consumption data with their customers as they fear it will be used to reduce 

purchase costs. Trust also creates shared value, building supply chain resilience and supply 

security during times of supply disruptions. 

 Provide training and capacity building –Large companies often have annual supplier 

summits that can be used to build capacity in managing GHG emissions. For example 

PepsiCo provides online training, webinars as well as sessions in their global sustainability 

summit. Special attention should be paid to SMEs as they have limited resources. The NBI 

Private Sector Energy Efficiency (PSEE) Project plans to help companies build capacity of 

their suppliers to measure and reduce their energy consumption (see Box 2). 
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Box 2: NBI Private Sector Energy Efficiency (PSEE) Project 

The National Business Initiative (NBI) is implementing the PSEE Project, which aims to improve energy 
efficiency in commercial and industrial companies in South Africa, through the provision of various services 
to assist companies in identifying and implementing energy saving measures. The project is very important 
for the country, as South Africa ranks 4th and 7th as the most carbon and energy intensive in the world. 
The project is funded by the UK Government's Department for International Development (DFID) and will 
contribute to the South African government's strategy for reducing energy demand. The NBI will be 
strategically collaborating with the Carbon Trust (UK), experts who have a marked level experience in 
setting up similar projects.  
 
The programme seeks to tackle the identified barriers: 

 Lack of awareness of energy efficiency; 

 Lack of capability within industry to identify opportunities for energy efficiency; 

 Lack of capacity within companies to access available finance, and develop a business case for energy 

efficiency projects that would get board level support. 

The programme will have three levels of service depending on the size of the company. Services offered 
include: remote advice, site surveys, energy audits, implementation plans and stakeholder engagement. 

Part of the programme is to provide support and advice to small and medium enterprises, and one of the 
key approaches to targeting them is through the supply chain, by requesting large companies to encourage 
their suppliers to apply for the services that the PSEE project offers companies. 

For more information contact Valerie Geen (geen.valerie@nbi.org.za) or Peter Mukoma 
(mukoma.peter@nbi.org.za) or visit www.psee.org.za.   

 

 Conduct pilot programmes before scaling up – Initial pilots with key suppliers are useful in 

identifying and addressing challenges and incorporating lessons learned before scaling up.  

 Benchmark suppliers – Providing suppliers with benchmarks to compare their performance 

with other suppliers helps to identify outliers and instils healthy competition. 

 Help Design more sustainable products – Mostly importantly a key opportunity for engaging 

with suppliers is to work together to find pioneering ways to provide greener products and 

services. 

  

mailto:geen.valerie@nbi.org.za
mailto:mukoma.peter@nbi.org.za
http://www.psee.org.za/
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Summary: 

Massmart 

have engaged 

with key 

suppliers to 

identify areas 

of risk and 

enable further 

interaction to 

improve 

efficiencies 

Company examples by Scope 3 category  

Category 1 – Purchased goods and services 

Category 2 – Capital goods 

 

 

 

 

An essential way to reduce emissions in this category is to engage with suppliers to 

identify supply chain risks, reduce costs and improve efficiencies. Massmart have 

recognized that engaging suppliers offers significant opportunity to limit harmful 

environmental impacts. 

To do this Massmart targeted 250 suppliers in General Merchandising and Food and 

Groceries. The survey focused on a range of environmental issues including but not 

limited to: product packaging and labeling, manufacture and distribution, climate 

change and water usage. About 47% of targeted suppliers responded (Massmart, 2011).  

Massmart found that only 38% suppliers have either calculated their GHG emissions 

and/or have set targets to reduce GHG emissions, while only 10% have achieved 

reductions in GHG emissions. However the majority of suppliers have made no progress 

in this area. These findings show that many small suppliers do not understand their 

environmental risks and can benefit greatly from support from their larger customers. 

Furthermore international companies or companies that have international influence 

are more aware of environmental risks and reputational risks associated with it.  

The findings helped Massmart to identify high-risk suppliers and to engage with them on 

further assessments and assisting them with implementing corrective measures (Massmart, 2011).  

Exciting opportunities  
Collaborating with suppliers to: 

 Improve efficiencies and reduce costs 

 Build and strengthen supply chain relationships 

Key risks  

 Failure to change suppliers habits 
 

Challenges  

 Upscaling supplier surveys and implementing 
corrective measures is a challenge for large 
companies  

 Smaller companies that have no influence over 
suppliers have difficulties getting data and 
engaging with suppliers 

Lessons learnt  

 Including other environmental criteria enables a 
holistic dataset and saves time and costs  

 It also allows for implementing corrective 
measures that address a number of issues 

 Often companies in your supply chain do not 
understand their risks. Industry sector IO models 
can help to identify these risks 

Emissions associated with the extraction, production and transportation of goods and services 

purchased or acquired by the reporting company in the reporting year, not otherwise included in 

Categories 2 - 8 

Emissions associated with the extraction, production, and transportation of capital goods purchased or 

acquired by the reporting company in the reporting year 

Example: 
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Summary: 

Companies 

may explore 

opportunities 

with suppliers 

to improve 

transportation 

and 

distribution of 

fuel and 

electricity or 

they may 

switch to more 

sustainable 

sources of 

energy. 

Category 3: Fuel- and energy-related activities (not included in Scope 1 and Scope 2) 

 

Examples:  

a. Upstream emissions of purchased fuels (extraction, production and  

               transportation of fuels consumed by the reporting company) 

For example the Transnet New Multi-Product Pipeline (NMPP) running from Durban to 

Gauteng transports liquid fuels from the coast to Gauteng instead of transporting it by 

trucks, which will reduce emissions associated with road transportation of liquid fuels, 

hence reducing upstream emissions of purchased fuels for many Gauteng companies.   

b. Upstream emissions of purchased electricity  

While there is not much that can be done to reduce emissions in this area, you can 

explore opportunities to reduce Scope 2 emissions, thereby reducing upstream 

emissions of purchased electricity. Many companies have improved energy efficiency 

and have introduced renewable energy supply, which in turn reduces emissions in this 

category.  

c. Transmission and distribution (T&D) losses  

Large companies may choose to generate their own onsite renewable energy or to have 

privately owned distribution lines to reduce T&D losses. Large electricity users may even 

use T&D losses as a criteria when deciding where to locate a facility.  

 

 

 

 

Exciting opportunities  

 Collaboration with utility providers to minimize 
transmission and distribution losses  

 Explore opportunities to replace fossil fuel based 
energy sources with renewable energy 

Key risks  

 In some instance fuel switching may have other 
unintended consequences such as an increase in 
particulates and other pollutants  

Challenges  

 Due to the large scale nature of electricity and 
fuel providers it can be difficult to influence 
emissions in this category 

Lessons learnt  

 Combustion is not the only emission related to 
fuel and energy supply. Other factors such as 
transportation can also be significant and need to 
be considered 

 

  

Emissions related to the production of fuels and energy purchased and consumed by the reporting 

company in the reporting year that are not included in Scope 1 or Scope 2. 
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Summary 

Woolworths, 

in partnership 

with Imperial 

Logistics, 

managed to 

integrate its 

supply chain 

logistics 

thereby 

reducing 

emissions and 

costs and 

improving 

overall 

sustainability 

Emissions from transportation and distribution of products sold by the reporting company in the reporting 

year between the reporting company’s operations and the end consumer (if not paid for by the reporting 

company), in vehicles and facilities not owned or controlled by the reporting company. This category 

includes emissions from retail and storage. 

Category 4: Upstream Transportation and distribution and 

 

Emissions from the transportation and distribution of products (excluding fuel and energy products) purchased 

or acquired by the reporting company in the reporting year in vehicles and facilities not owned or operated by 

the reporting company, as well as other transportation and distribution services purchased by the reporting 

company in the reporting year (including both inbound and outbound logistics). 

 

Category 9: Downstream Transportation and Distribution 

 

 

 

 

 

 

 

Woolworths was faced with the problem of unsustainable transport solutions that were 

costly as there was no collaboration between suppliers. Woolworths approached 

Imperial Logistics to assist with improving the long term sustainability of their 

transportation to provide them with a competitive advantage and to improve service 

levels to stores.  

To address this they planned to: 

•  Vertically integrate their supply chain, which would increase efficiencies and reduce 

the transportation required 

•  Take ownership of primary transport (inbound from suppliers), to minimise inefficient  

transportation of products from similar locations to the distribution centre 

•  Improve tactical and operational planning and execution management 

The findings showed that integrating upstream and downstream transportation was the 

most effective alternative, to reduce empty loads.  A ‘logistics integration centre’ was 

established to thoroughly organise and integrate the supply chain logistics (Imperial      

Logistics and Woolworths, 2012). 

Woolworths was also one of Imperial’s first customers to pilot their ecoFridge trailers, which are nitrogen 

powered transport refrigeration. EcoFridge is the first zero emission transport refrigeration system to operate 

in complete silence. It is anticipated that 24 – 30 tCO2 per truck per annum will be eliminated within the 

supply chain. Being nitrogen powered, it is completely harmless to the environment. It is also 70-80% faster 

than mechanical systems to more effectively control truck refrigeration temperatures and is virtually 

maintenance free – and up to 30% less expensive to operate. 

These initiatives resulted in Woolworths improving its operational efficiencies, despite increased volumes and 

distances travelled. Woolworths, as well as supplier costs were reduced and through this the retailer increased 

sustainability of its logistics.  

Example: 
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Exciting opportunities  

 Change the conventional business model and 
improve competitiveness 

 Improve service levels to stores 

 Increase supply chain sustainability 

Risks 

 Potential low interest from suppliers 
 

Challenges  

 Collaboration with suppliers can be challenging 
and needs to be well managed 

 High initial costs which are sometimes difficult 
for small companies 

Lessons learnt  

 Involve suppliers in the journey upfront 

 Buy-in from Exco, as well as ownership of process 
is essential 

 Support of longer term vision rather than short 
term gains. 
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Disposal and treatment of waste generated in the reporting company’s operations in the reporting year 

(in facilities not owned or controlled by the reporting company, for example landfill sites) 

Summary 

SAB Miller is 

exploring a 

number of 

opportunities 

to minimise 

waste, such 

as selling 

spent grain to 

farmers and 

generating 

biofuels from 

waste 

Category 5: Waste generated in operations 

 

 

 

 

 

 

SAB Miller aspires to achieve a zero waste brewery system. SAB Miller believes that the 

growing global population is placing a strain on the world’s resources and it is 

important that we use resources efficiently. To address this SAB Miller follows the 

waste hierarchy principles: reduce, reuse and recycle to minimise waste disposal to 

landfill and add value.  

Most of the waste produced by SAB is organic from the brewing process. The remaining 

waste consists of  damaged packaging (including broken bottles), effluent sludge from 

waste water treatment and other non-recyclable waste. 

SAB believes that key to addressing waste generated in operations is to value your 

waste. For example in South Africa spent grain is sold to farmers for cattle feed and 

spent yeast is sold to food manufacturers.  

SAB is also looking at waste as an energy source by converting it to biogas or biofuel. 

For example at their Pilsner brewery in the Czech Republic, spent grains are sold to the 

brewery’s energy provider, who uses it as a co-fuel, supplying heat and electricity to the 

brewery and local community. 

As a result SAB reuses or recycles 94.4 % of its organic waste, thereby reducing CO2 emissions from disposing 

it in landfills (http://www.sabmiller.com/index.asp?pageid=949). 

Exciting opportunities  

 Exploring the value gained from waste – reusing 
or selling waste options 

  Using waste as an energy source to generate – 
produce biofuels or biogas from waste 

Key risks  

 If you don’t work at minimising waste generated 
in operations your company can be exposed to 
increasing waste disposal costs and regulations  

Challenges  

 Lack of enabling infrastructure for recycling and 
reuse in some instances 

 Difficulties of achieving behavioural change in the 
workplace  

Lessons learnt  

 Thinking out of the box enables creative solutions 
– perceiving waste as a resource allowed SAB to 
find way to reuse the waste effectively.  

 

 

  

Example: 
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Summary 

Unilever 

partners with BT 

To reduce 

business travel 

resulting in 

emission 

reductions and 

saves costs 

 

 

Category 6: Business travel  

 

 

 

 

 

 

Unilever is one of the world’s largest consumer goods companies, selling products in 

over 190 countries, and employing more than 173 000 people (Unilever, 2013). The 

company has operations all over the world, and business travel for meetings are 

common. Unilever recognised that this is contributing to high GHG emissions and 

since 2002 has partnered with BT, a global leading supplier of video conferencing 

and IT services, to provide innovative and sustainable network services 

(Telepresence and Video Conferencing Insight, 2013).  

BT’s video conferencing and telepresence services have transformed the way 

Unilever operates by allowing employees from different countries to meet face-to-

face in the comfort of their offices. BT provides the latest technology, that is reliable 

and robust, minimising the challenges of slow internet speeds, sound problems and 

dropped calls.  

Through the use of video conferencing in 26 counties, Unilever eliminated the need 

for around 14,500 short-haul flights and over 23,500 long-haul flights in 2011. This 

has clear business benefits with an estimated saving of almost €40 million in costs and 113,500 tCO2 emissions 

(Unilever, 2013). Unilever plans to further increase access to video-conferencing facilities to further reduce the 

need to travel.  

Exciting opportunities  

 High cost savings by reducing travel and 
accommodation expenses  

 Improved work-life balance for employees and 
increased productivity by eliminating time spent 
travelling  

 

Challenges  

 In developing countries the challenge is poor 
internet connection and the use of programmes 
that are dependent on it 

Lessons learnt  

 While business travel often is a very small 
percentage of total emissions, there are many 
opportunities to reduce these emissions and 
costs through effective video-conferencing 
options. 

 

  

Transportation of employees for business-related activities during the reporting year (in 

vehicles not owned or operated by the reporting company) 

Example: 
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Summary 

Reducing 

emissions in 

employee 

commuting can 

also play a 

major role in 

increasing 

employee 

productivity, 

job satisfaction 

and retaining 

employees 

 

Category 7: Employee Commuting  

 

 

While employee commuting often is not a significant contributor to a company’s 

Scope 3 inventory, the category offers many opportunities to reduce GHG emissions, 

while also reducing employees’ travel costs and improving their quality of life. There 

are a number of opportunities that companies can implement, some are listed 

below:  

 

Promote carpooling or incentivise the use of public transport or non-motorised 

transport: 

For example ABSA Bank and Anglo American provide a shuttle service for employees 

using the Gautrain, to encourage employees in the CBD to use public transport.  

The Ernst & Young Johannesburg Office plans to incentivise staff to use public 

transport to work and will also introduce electric bicycles for travel to meetings 

(Grist, J., pers comm, 2013).  

When relocating offices, consider proximity to public transport as a factor in 

selecting a site. Scope 3 data can also be used to choose a site that is most central 

for all employees 

For example proximity to the Gautrain has been a major criteria for many companies in locating their new 

offices. Standard Bank’s new offices in Rosebank is just across the Rosebank Gautrain Station and Alexander 

Forbes's and Ernst & Young’s new offices are located opposite the Sandton Gautrain station (Muller, 2013). 

Consider teleworking  

Allowing employees to work from home rather than commuting reduces transport emissions, but also reduces 

operating costs and office emissions by requiring less office space and resources. 

Exciting opportunities  

 Can lead to more productive, happier employees 

 Reduce operating costs through teleworking 
initiatives 

Key risks  

 Certain actions can have negative implications 
like the impact of carpooling on insurance 
premiums 

Challenges  

 Lack of access to safe, efficient and affordable 
public transport limits this approach 

 Teleworking may be limited due to insufficient 
home internet services 

Lessons learnt  

 In reducing Scope 3 emissions, companies are 
able to gain many other benefits, like employee 
wellness and retention 

 

  

Transportation of employees between their homes and their worksites during the reporting year 

(in vehicles not owned or operated by the reporting company) 

Examples: 
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Summary 

Companies 

have the 

potential to 

influence 

emissions in 

this category by 

requesting their 

lessors to 

provide low 

carbon assets 

or by choosing 

assets that are 

energy efficient 

or have low 

emissions 

Category 8 

 

This category is only relevant to companies who lease assets with an operating lease and 

follow an equity share or financial control approach. If the asset is leased on an operating 

lease, under the operational control approach assets will be reported under Scopes 1 and 

2. Furthermore lessees or tenants that have a finance or capital lease will need to report 

emissions from assets under Scope 1 and Scope 2.  

Examples: 

Working with your lessor to introduce low carbon assets options 

A key opportunity lies in discussion low carbon options with your lessor. If you are leasing 

a vehicle, ask for hybrid vehicles or car that is fuel efficient and low carbon. If is a building 

you are leasing, you can discuss options with your landlord to introduce energy efficient 

lighting, sensors and improve efficiencies of air-conditioning.  

Choosing a lessor that supplies green assets  

When trying to find a place/equipment/vehicle to rent try to ensure that the product is 

low carbon. Work with your procurement colleagues to ensure that carbon emissions is 

one indicator used when selecting an assets to lease. For example many small companies 

are choosing office blocks that have Green Star Ratings for design and operation. 

 

 

Exciting opportunities  

 Can create partnerships between lessors and 
lessees to drive innovation and develop greener, 
cleaner assets 

 High, collective demand for low carbon assets 
can drive economies of scale and result in more 
greener assets such as green and retrofitted 
buildings  

Key risks  

 Lack of interest from lessors to provide greener 
alternatives 

Challenges  

 Solving concerns from lessors who pay the higher 
start-up costs of green assets that benefit lessees 
through lower energy prices 

Lessons learnt  

 By ensuring that assets are low carbon, 
companies can drive demand and uptake of 
green procurement of assets 

  

Operation of assets leased by the reporting company (lessee) in the reporting year and not 

included in Scope 1 and Scope 2 – reported by the lessee 
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Summary 

Anglo 

American 

Platinum 

looks to 

create a 

sustainable 

market for 

the use of its 

platinum 

products 

through fuel 

cell 

development 

Category 10: Processing of sold products 

Anglo American Platinum is the world's leading primary producer of platinum and 

accounts for about 37% of newly mined production globally (Anglo American Platinum, 

2013
a
). With South Africa holding 75% of the world’s platinum reserves, Anglo American 

Platinum Limited (Anglo American Platinum) believes that it is important to invest in 

developing sustainable markets for platinum group metals (PGMs). Creating a market 

for their products has two benefits: firstly it has the potential to increase demand and 

revenue for their product and secondly it contributes to reducing emissions along the 

value chain.  

A key development area for platinum lies in accelerating the use of platinum-based fuel 

cells for small- and large-scale provision of electricity in mobile, stationary and portable 

applications (Anglo American Platinum, 2013
b
). Most fuel cells use platinum catalysts for 

the conversion of hydrogen into electricity. The benefits of fuel cell technologies are 

that is it clean, minimising CO2 emissions provided that the hydrogen is produced from 

renewable energy.  

Anglo American Platinum has well-established partnerships with a range of 

stakeholders, including technology developers, research institutions and government at various stages in the 

technology development cycle, both locally and internationally. One of the projects Amplats is piloting is 

platinum-based fuel cell powered mine locomotive prototypes in collaboration with Vehicle Projects, Trident 

South Africa and Battery Electric. Estimates show that these locomotives can reduce CO2 emissions by 650 t 

per year, compared to importing electricity from the grid to produce the same amount of power (assuming the 

fuel cell utilizes hydrogen from a renewable source) (Anglo American Platinum CDP Response, 2013). 

Exciting opportunities  

 Innovating and developing new uses for your 
company’s raw materials/products that are 
sustainable  

 Establishing partnerships with key organisations 
that can assist with providing skills and 
technologies to develop and commercialise the 
product 

Key risks  

 Low interest and demand from customers to 
modify processes to allow for a more sustainable 
input product 

Challenges  

 Finding early adopters that value the products’ 
sustainability benefits 

 High costs and investment of new technology 
requiring economies of scale 

Lessons learnt  

 It is important to understand and diversify the 
uses of your input product to ensure long term 
sustainability  

Emissions from processing of sold intermediate products by third parties (e.g., manufacturers) after being 

sold by the reporting company. Intermediate products are products that require further processing, 

transformation, or inclusion in another product before use. Most mines produce intermediate products 

that are further processed. 

Example: 
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Summary 

Altron 

innovates 

and provides 

products and 

technologies 

that 

minimises 

their 

customers 

energy 

consumption 

and CO2 

emissions. 

11. Use of Sold Products  

 

 

 

 

Allied Electronics Corporation Limited (Altron) is invested in the telecommunications, 

multi-media, information technology and power electronics industries. Altron recognises 

that in order to ensure the company’s sustainability, it is important to continuously ‘lead 

through innovation by embracing technology and market shifts’, which is one of the 

company’s core objectives (Altron CDP Response, 2013). In times of increasing energy 

prices and growing recognition of the need to shift to a low carbon economy, Altron is 

assisting in reducing the impact of their customers through de-materialisation, where high 

carbon or physical products are replaced with electronic solutions (for example, heat 

pump technology, photovoltaic solutions, teleconferencing and cellular technology) (Altron 

CDP Response, 2013). 

Altron provides, through its Powertech subsidiary, solutions that can be used in the place 

of traditional solutions when it comes to the generation of electricity. For example, Altron 

installed heat pumps, as opposed to the traditional geysers, for its client Protea Hotels. 

Seven heat pumps were installed at three hotels. The new heat pump system resulted in 

an estimated saving of 570,000 kWh and a total of 564.3 tCO2e avoided per annum (Altron 

CDP Response, 2013).  

 

Exciting opportunities  

 Increased sales and market share of low carbon 
products  

Key risks  

 The unpredictable nature of customer behavior 
makes is difficult to forecast increased demand, 
creating difficulties in achieving economies of 
scale 

Challenges  

 In some instances there is a lack of demand for 
low carbon alternative products, as sometimes 
these products cost more than traditional 
technologies in the short term 

Lessons learnt  

 By innovating and adapting to changing markets 
companies can influence and minimise carbon 
emissions of their customers 

 

 

  

Use of goods and services sold by the reporting company in the reporting year, from day of purchase to 

end of life of the product. 

Example: 
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Summary 

Mondi through 

recycling paper 

waste, 

minimises 

carbon 

emissions and 

reduces waste 

to landfill, 

benefiting the 

climate and 

the 

environment 

Category 12: End-of-life treatment of sold products 

 

 

 

 

Mondi actively drives the recycling of paper to replace virgin material, to avoid GHG 

emissions linked to the production of virgin fibre, and to prevent landfilling or the 

incineration of recyclable fibre.  

To ensure a sustainable process, Mondi believes that it is important that carbon 

remains combined with its biomass for as long as possible to reduce carbon emissions 

to the atmosphere. The best way to do this in Mondi’s case, is recycling paper. As a 

consequence all Mondi’s paper based products are recyclable. In 2012, about a third of 

pulp used was from recycled paper (1.5 million tonnes) in both Mondi’s South African 

and international operations (Mondi, 2013). 

Mondi also encourages its customers to recycle, through Mondi Recycling, now called 

Mpact Recycling. Mpact Recycling is South Africa’s biggest paper recycler, recovering 

over 450 000 tonnes of paper each year (Mpact Recycling, 2012). According to a study 

by Waste & Resources Action Programme (WRAP), a waste action group based in the 

UK, one tonne of recycled paper can save on average 1.32 tCO2e, compared to virgin 

paper. This considers the complete lifecycle, taking into account sequestered emissions 

from trees and avoided emissions from landfill (Mpact Recycling, 2012). 

Exciting opportunities  

 Designing products that are easily recyclable can 
generate additional income for your company 
while reducing resource consumption as well as 
emissions  

 Encouraging customers to recycle aides the 
process and can give you a competitive 
advantage 

Key risks  

 Failure to change people’s behavior   

 Setting up systems to promote recycling can be 
costly if there is no customer uptake 

Challenges  

 Influencing customers’ habits to recycle is 
challenging  

Lessons learnt  

 Apart from reducing emissions in waste there is 
much value in waste through reuse or recycling  

 

  

Waste disposal and treatment of products sold by the reporting company (in the reporting 

year) at the end of their life 

Example: 
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Summary 

Growthpoint 

invests in a 

range of 

green 

technologies 

in its leased 

buildings to 

increase 

sustainability 

and efficiency 

Category 13: Downstream leased assets  

 

 

 

 

‘Growthpoint is striving to even better accommodate the needs of its clients by 

developing buildings that operate efficiently and sustainably’ - Norbert Sasse, Chief 

Executive Officer, Growthpoint 

Growthpoint is South Africa’s largest the listed property company on the Johannesburg 

Stock Exchange Limited (JSE). Since Growthpoint’s Scope 3 emissions from its leased 

assets is the largest part of the company’s total emissions, Growthpoint has 

strategically targeted leased assets as a key area to reduce emissions.  

This is done through making existing buildings more sustainable by introducing green 

technologies where feasible and developing new buildings that are efficient and 

resilient. Growthpoint has introduced a Green Addendum which enables the landlord to 

invest in energy and water efficiency and for a shared saving model to be introduced 

(Growthpoint CDP Response, 2013). 

Another approach that Growthpoint is rolling out is the provision of clean energy their 

leaseholders. The company installs Small Scale Renewable Systems on rooftops which 

feeds the clean energy into the buildings they own and manage. In October 2013, 

Growthpoint signed agreements with Solar Century Africa and Eskom to install a utility scale solar power plant 

on the rooftop of its Waterfall Mall in Rustenburg. The plant will generate 892 MWh of electricity per annum, 

equivalent to the requirements of approximately 750 average sized homes and a reduction of 928 tCO2e per 

annum. The project is in partnership with Eskom’s Integrated Demand Management which subsidised 20% of 

the capital cost as part of its subsidy programme for Small Scale Renewables (Creamer Media Reporter, 2013). 

Exciting opportunities  

 There is a large potential for energy, carbon and 
water savings through retrofitting leased 
buildings  

 Implementing a Green Addendum to lease 
agreements helps to address concerns around 
costs of improving energy efficiency and reducing 
emissions in buildings  

Key risks  

 A major risks for lessors is investing in green 
technologies at high costs, while the lessee reaps 
the benefits 

Challenges  

 Lack of interest from lessors to support 
retrofitting initiatives  
 

Lessons learnt  

 By providing and promoting green buildings and 
other leased assets, companies are able to 
enhance their reputation 

 Partnerships and collaboration are important to 
the success of these initiatives 

 

  

Definition: Operation of assets owned by the reporting company (lessor) and leased to other entities in 

the reporting year, not included in scope 1 and scope 2. 

Example: 
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Summary 

SPAR engages 

with its 

franchises to 

provide them 

with best 

practice 

approaches to 

addressing 

climate 

change. 

Category 14: Franchises 

 

SPAR’s value proposition is “providing leadership and a full support service to retailers 

to enable them to run sustainably profitable and professional businesses”’ – SPAR CDP 

Response 2013 

The SPAR Group provides its franchises that are not owned and operated by the Group 

with a full support service to optimise efficiencies and reduce CO2 emissions, to 

provide SPAR with a competitive advantage over its competitors. The support service 

includes providing ‘green building’ store designs and layouts that use efficient 

technologies, reducing energy and water consumption and CO2 emissions. Through its 

buying power, SPAR is able to provide franchises with access to latest technologies at 

lower prices compared to independent retailers. By doing so, SPAR increases the 

sustainability of its franchises, enabling the group to maximise profits and ensure 

business continuity in difficult times (SPAR CDP Response, 2013).  

While SPAR does not currently have access to the carbon footprint of its franchises, the 

Group plans to start to support its most significant retailers in determining and tracking 

their Scope 1 and 2 emissions over time. 

 

Exciting opportunities  

 Build franchises resilience to give their franchises 
a competitive advantage 

Key risks  

 Potential new franchisees may perceive providing 
support as being controlling 

Challenges  

 Limited time and resources can constrain the 
amount of support given 

 Lack of capacity in stores makes is difficult to 
implement changes 

Lessons learnt  

 Working with franchises helps to increase the 
competitiveness of your brand 

 The sustainability of your brand is dependent on 
the success of your franchises 

 

  

Operation of franchises in the reporting year, not included in scope 1 and scope 2 – reported 

by franchisor 

Example: 
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Summary 

Investing in 

low carbon 

projects has 

the potential 

to result in 

large scale 

GHG 

abatement 

 

Category 15: Investments  

 

 

 

 

Standard Bank Group ranked as the seventh international lead arranger for renewable 

energy financing.- Bloomberg New Energy Finance Clean Energy & Energy Smart 

Technology League Tables 

Standard Bank Group (SBG) has realised that its investments can make an impact on 

enabling a transition to a low carbon, green economy. As a result the bank is diversifying 

its investment portfolio to include climate finance and carbon trading funding. Examples 

of this is SBG’s investment in Renewable Energy Independent Power Producer 

Procurement (REIPPP) and Clean Development Mechanism (CDM) projects. By increasing 

investment in clean energy, Standard Bank plays a major role in reducing emissions in 

their value chain (Standard Bank, 2012).  

Standard Bank are underwriting R9,4 billion for preferred bidders in the first phase of the 

REIPPP Programme, representing an installed renewable energy capacity of 573 

megawatts, making the bank the largest investor in the first round of the REIPPP 

programme. Furthermore SBG plays are leading role in funding and developing CDM 

projects in Africa.  

In 2012 SBG’s carbon financing initiatives, including renewable energy and energy efficiency investments 

across the rest of Africa, resulted in the abatement of approximately 19 million tCO2e.  

On a smaller scale, as a provider of home loans, SBG realised its potential to promote the installation of solar 

water heaters (SWH) in households. As a major barrier to the installation of SWH is high costs, SBG assists 

customers by providing finance on their home loan facilities and are able to provide comprehensive insurance 

cover on their investment (Standard Bank, 2012).  

Exciting opportunities  

 Major opportunities to influence and drive 
uptake of large scale carbon abatement projects  
 

Key risks  

 Carbon markets and prices can make CDM 
projects risky 

 Consumer reluctance to take short-term debt for 
green products  

Challenges  

 Consumers need for convenience and low 
upfront costs can limit the uptake of green 
product finance options  

Lessons learnt  

 Investments and investors have an important 
role to play for creating systemic change 

 

 

 

Operation of investments (including equity and debt investments and project finance) in the 

reporting year, not included in scope 1 or scope 2 

Example: 
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Useful guidelines  

 

WRI/WBCSD Corporate Value Chain (Scope 3) Accounting and Reporting 

Standard –  

http://www.ghgprotocol.org/standards/scope-3-standard  

 

 

 

 

The Guide to PAS 2050: 2011: How to carbon footprint your products, 
identify hotspots and reduce emissions in your supply chain  -  
http://www.isa.utl.pt/der/ASAmb/Documentos2012/PAS2050-
Guide_2011.pdf  

 

 

 

 

Guidance for Accounting & Reporting Corporate GHG Emissions in the 
Chemical Sector Value Chain 
http://www.wbcsd.org/Pages/EDocument/EDocumentDetails.aspx?ID=1
5375&NoSearchContextKey=true  

 

 

 

 

Greenhouse Gas Accounting Sector Guidance for Pharmaceutical 

Products and Medical Devices 

http://www.ghgprotocol.org/feature/pharmaceutical-and-medical-

device-sector-guidance-product-life-cycle-accounting  

 

 

 

 

http://www.ghgprotocol.org/standards/scope-3-standard
http://www.isa.utl.pt/der/ASAmb/Documentos2012/PAS2050-Guide_2011.pdf
http://www.isa.utl.pt/der/ASAmb/Documentos2012/PAS2050-Guide_2011.pdf
http://www.wbcsd.org/Pages/EDocument/EDocumentDetails.aspx?ID=15375&NoSearchContextKey=true
http://www.wbcsd.org/Pages/EDocument/EDocumentDetails.aspx?ID=15375&NoSearchContextKey=true
http://www.ghgprotocol.org/feature/pharmaceutical-and-medical-device-sector-guidance-product-life-cycle-accounting
http://www.ghgprotocol.org/feature/pharmaceutical-and-medical-device-sector-guidance-product-life-cycle-accounting
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Value chain and Scope 3 tools and data sources: 

CarbonTrust and Credit360’s Value chain hotspotter and Value Chain Manager – hotspotter 

provides a rapid assessment of Scope 3 hotspots. Manager software enables to you to measure and 

reduce emissions and costs  

 

 

 

 

 

 

http://www.carbontrust.com/client-services/footprinting/footprint-measurement/carbon-footprint-

software  

Truscost’s Natural Capital Analyzer – a sustainability tool that provides enhanced visibility and 

analysis of the environmental impacts and natural capital costs of your supply chain. 

 

http://www.trucost.com/naturalcapitalanalyzer  

 

 

 

 

ARUP’s Beacon  enables the identification of carbon hotspots and assists with finding opportunities 

to reduce carbon emissions and costs. 

 

 

 

http://www.arup.com/Publications/Beacon_brochure.aspx  

 

 

 

 

http://www.carbontrust.com/client-services/footprinting/footprint-measurement/carbon-footprint-software
http://www.carbontrust.com/client-services/footprinting/footprint-measurement/carbon-footprint-software
http://www.trucost.com/naturalcapitalanalyzer
http://www.arup.com/Publications/Beacon_brochure.aspx
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Corporate Value Chain (Scope 3) Training
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http://www.sustainabilityconsortium.org/open-io/use-the-model/

The Sustainability Consortium – Open IO Model 

This IO model categorizes emissions.
From left to right, the categories are:
1.Material and service inputs
2.Transport of inputs
3. Energy inputs (including electricity)
4.Direct operations
5.Distribution (downstream)
6.Consumer use

GHG Protocol’s sector specific and cross sector tools – provides excel spreadsheet tools that assist 

with emission factors and calculations 

 

http://www.ghgprotocol.org/calculation-tools/all-tools  

 

DEFRA Greenhouse Gas Conversion Factor Repository – provides a range of conversion factors for 

various emissions, including indirect Scope 3 emissions  

 

 

http://www.ukconversionfactorscarbonsmart.co.uk/  

 

 

 

 

The Sustainability Consortium – Open IO Model  

 

http://www.sustainabilityconsortium.org/open-

io/use-the-model/  

 

 

 

EcoInvent – Database for lifecycle emission factors 

 

http://www.ecoinvent.org/database/ecoinvent-version-3/  

  

http://www.ghgprotocol.org/
http://www.ecoinvent.org/
http://www.ghgprotocol.org/calculation-tools/all-tools
http://www.ukconversionfactorscarbonsmart.co.uk/
http://www.sustainabilityconsortium.org/open-io/use-the-model/
http://www.sustainabilityconsortium.org/open-io/use-the-model/
http://www.ecoinvent.org/database/ecoinvent-version-3/
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