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LETTER FROM  
THE COCLEAR TEAM

Companies throughout the world increasingly know that their 

supply chains hold many vital opportunities to keep the Paris 

Agreement emissions reduction commitments signed by 175 

countries on April 24th, 2016 at the United Nations.  

Early CDP reports noted that supply chains are critical levers for 

action, with GHG emissions at least twice as large as company 

operations.1  This understanding spurred CDP to gather data 

reported by companies on their supply chains specifically. 

In a first initiative of its kind, CDP created the “Supply Chain 

Program” in 2013.  The program asks corporations to report on 

supply chain operations to increase their supply chain awareness 

and set targets to reduce the largest load of carbon emissions 

buried in those chains.

A few years ago when discussing means of combatting climate 

change with a friend from Columbia University, Louise Rosen, she 

offered the prophetic observation that, “the battle will be won in 

data.”  Reducing emissions and overcoming the crippling effects 

climate change will have on business, the environment, and 

human health, can actually be accomplished through working with 

information we already have.  We don’t have to start from scratch, 

we only have to look at the same set of data – through a different 

lens.

CoClear specializes in product sustainability metrics with an 

exceptional record in finding insights in large datasets that are 

noisy and full of gaps.  At present companies have rich sets of data 

on their business operations, including transportation, material 

acquisitions, bills of material, utility bills, production costs, retail 

behavior and end-of-life operations.  Traditionally these data sets 

have been utilized to advise C-suite executives and accountants 

of the financial health of a company.  What CDP’s Supply Chain 

Program and life cycle analysis (LCA) practitioners are able to 

demonstrate to companies is that much the same set of data 

can be used to reveal the environmental impact of their business 

operations.  Both areas, financial and environmental, can then be 

worked on in tandem to unlock efficiency and profit opportunities.

An indirect benefit of supply chain work is greater collaboration 

at the operational level through “substantial levels of knowledge 

transfer as diverse sectors and individuals from different career 

backgrounds start working together”.2  This in turn fosters greater 

human potential as internal and supply chain teams work together 

to innovate products that cause less impact on the environment.  

Adding a further dimension to the benefit of supply chain awareness 

in the quest to reduce emissions, CDP invited its members to 

answer questions specifically around the life cycle of individual 

products to open the ‘window to the world behind the product’.3   

Addressing issues such as how these products are made, how 

the material and components are transported, from what countries 

are they sourced and what energy do they use, illustrates the life 

cycle of a product and helps us understand the impact of those 

products from an environmental perspective.  What the analysis 

of this large data set of product level data makes apparent is that 

doing LCAs pays off and the more granular the lens the better.  

It is rousing to see that companies all over the world are starting 

this journey. The story of a supply chain has a myriad of rich 

material from which companies can benefit.  Most are cognizant of 

the financial benefits of better understanding their supply chains. 

Excitingly, there is additional scope for marketing departments to 

use this information to highlight product improvements.

To understand how the raw product data could be analyzed 

to inform strategic decisions, CDP collaborated with CoClear, 

experts in life cycle analytics, to provide greater insight into sector 

and product-level emissions and their impact. We were delighted 

to be involved in this important project and invite you to explore 

the findings in the following report created by the CoClear team.

Yours truly,

The CoClear Team
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KEY FINDINGS

• Upwards of two thirds of life cycle emissions and thus 

efficiency improvement potential tend to be outside a 

company’s own operations

• Sectors with low average carbon intensity (CI) typically 

have most of their product value chain emissions upstream 

whereas larger CIs are driven by downstream emissions

• Within sectors, CIs and value chain hotspots vary widely 

from product to product, and only individual LCAs reveal 

each product’s individual opportunities

• Product improvements led to an average annual intensity 

reduction of 7%, thus ensuring absolute reduction is 

possible despite growth

• Carrying out LCAs, the more granular the better, pays 

off: On average, companies with life cycle breakdowns of 

their products achieved about twice the product efficiency 

improvements as those with only product-level footprints 

(~9% v ~4%)

• However, most companies still do not know or report their 

products’ emission changes

 
EXECUTIVE SUMMARY

A supply chain is a dynamic supply and demand network 

involved in the creation of a product.  Recent advances in the 

collection of supply chain management data allow companies 

to increase their understanding of the environmental and 

financial impacts of their supply chains and ultimately, their 

products.  In a first of its kind initiative, CDP has collected 

the largest publicly available set of supply chain data from 

suppliers and their corporate customers across the world.4  

The initiative, titled the Supply Chain Program, has involved 

over 75 global organizations and 4,005 responding suppliers.5  

A resulting 2015 CDP study, Committing to climate action in the 

Supply Chain, ascertained that upstream supply chain emissions, 

on average, are responsible for more than 2 times the amount 

of operational emissions.6  As a result, supply chains have been 

identified as a primary source for emission reduction opportunities 

as well as efficiency gains for companies.  

This CoClear study focuses on the product-level emissions in that 

dataset (Question set SM3) being reported by ~350 individual 

companies who completed the Supply Chain Climate Change 

Questionnaire.  CoClear ran detailed analytics of the life cycle 

assessments (LCAs) of 546 products (170 in 2013, 185 in 2014, 

and 191 in 2015). This unique analysis spans 108 companies 

across 26 countries and 29 GICS Industry Groups. 

A study of this breadth conclusively answers the re-current 

business question: What level of emissions and corresponding cost 

can really be saved by understanding one’s entire value chain?
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BACKGROUND

“Advances in life cycle assessment (LCA) and product ‘foot-

printing’ […] are increasingly being deployed in efforts to 

turn data into decision support tools for global brands and 

retailers”.7-11 While it is understood that LCA is becoming 

the principal methodology for converting sustainability and 

supply chain data into valuable intelligence for decision 

makers, the state of progress can be definitively measured via 

this CDP dataset.  

By ranking companies on how they manage their supply chains, 

CDP enables companies such as Unilever and Walmart to better 

engage with suppliers to reduce their overall emissions.12  In turn, 

global multi-nationals driving the worldwide product business have 

made emissions reduction a point of competition among suppliers, 

as they strive to reduce emissions and attract the trillions of dollars 

of buying power held by these multi-nationals.

The future of global supply chain practices can benefit from this 

wide-ranging product supply chain data collected by CDP.  A 

platform has been created via which supply chain management 

systems can improve, open collaboration is possible and solutions 

encouraged that benefit all businesses.  However, better data and 

decision support tools are needed to move from “policing supply 

chains to predicting and preventing unsustainable practices”.11 

the downstream value chain was the key emission driver.14 Other 

than a few brand specific life cycle assessments such as these 

anecdotal studies, no systematic, global, cross sector analysis 

has been available to date. 

A study of this breadth conclusively starts to answer the recurrent 

business question: 

What level of emissions and corresponding cost can really be 

saved by understanding one’s entire value chain?

FROM ANECDOTAL EVIDENCE TO A 
SYSTEMATIC STUDY

Prior efforts to understand industry emissions often relied on 

“top-down” methods of analysis, examining high level, aggregate 

emissions data. With top-down analyses, it is often difficult to 

pinpoint with particularity the causes of carbon emissions and 

which products and brands in a company’s portfolio offer the 

most potential for efficiency improvement. In 2010 PepsiCo began 

investigating efficiency opportunities for their Tropicana brand. 

An LCA (“bottom-up”) approach determined that the fertilizer in 

the upstream supply chain was a key emission driver.13 Similarly, 

Levi found that the greatest impacts of jeans were downstream: 

a full LCA in 2007 and further in 2012 detailed the washing in 

CDP’S PRODUCT LEVEL DATA THAT 
POWERED THIS STUDY

A specific set of product level LCA questions (SM3) formed part 

of CDP’s Supply Chain Information request.  In 2013-15 over 

347 organizations, from 47 countries, representing 54 global 

industry category sectors (GICS) responded to the product level 

questionnaire. These companies provided life cycle emissions 

data on more than 1092 unique products and ~2,500 total 

footprints when counting individual life cycle stages (multiple per 

product) across the three years. 

PRODUCT DATASETS ANALYZED BY COCLEAR

We first focused our analysis on those products with discernible 

product weight such that carbon intensity (page 5) could be 

determined and therefore meaningful comparisons between 

products made:

• 108 organizations, 26 countries, 29 GICS Industry Groups

• 546 products (170 in 2013; 185 in 2014; 191 in 2015)

• 1,627 total footprints when counting individual life cycle stages 

(multiple per product)

Of the 546, we then concentrated only on those products with 

available LCA breakdowns (via CoClear analytics):

• 66 organizations, 20 countries, 25 GICS Industry Groups

• 308 products (114 in 2013; 87 in 2014; 107 in 2015)

• 1,302 total footprints when counting individual life cycle stages 

(multiple per product)
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MAIN COCLEAR VALUE ADD IN 
COMPARISON TO RAW CDP DATA

The CDP data is valuable and unique as it offers unparalleled 

insight into hundreds of global products and their detailed carbon 

footprints, the year on year changes and the reason for change.  

However, because product weights were often missing or not 

readily available from the data, and life cycle stage breakdowns 

not uniform and incomplete, meaningful product and sector 

comparison could not be made through this data alone. 

CoClear has extensive experience in assessing the granular 

implications of data and finding insights to benefit decision makers.  

Applying our data science expertise to the CDP dataset, CoClear 

revealed teachable insights from the initially raw CDP data by:

• Using GICS and other meta data to map each product into 

one of 8 broad sectors

• Where not reported directly, mining data to obtain product 

weights and thus calculate CIs 

• With integrity screening, filtering out products that likely had 

errors such as wrong units

• Parsing life cycle meta data (where available) to break down 

each footprint into its bottom up contributions upstream, 

manufacturing (i.e., reporting company-owned facilities), 

and downstream, as well as transport and end-of-life†

• Finally, interpreting companies’ stated reasons for year-on-

year percentage emissions changes and classifying them 

into four categories (see page 9)

 

DETERMINING CARBON INTENSITY (CI) TO COMPARE 
PRODUCT EMISSIONS BETWEEN SECTORS

Absolute emissions quantify the amount of carbon dioxide and other 

greenhouse gases (CO2e) produced whereas carbon intensity (CI) 

reports the amount of emissions per weight of product.  Comparing 

CI is more illustrative when comparing emissions over time and of 

two entities of different sizes.15 

Our analysis contains calculations of CI at each stage that, 

unlike CO2e in absolute kilograms, makes it possible to reveal 

systematic differences across sectors while removing effects of 

vastly different product weights (of e.g., a snack bar versus an 

automobile).  CI varies greatly across products, but strong trends 

exist when comparing average CIs in one sector to another. This 

reveals profound systematic differences in CI between sectors 

- and which hotspots in the value chain drive these differences.  

† Due to non-uniformly reported LCA stages, for some products upstream (or downstream) emissions percentages were reported only combined with manufacturing.  
To remain conservative, we counted all such combined emissions towards manufacturing, thus at times overstating manufacturing emissions as a percentage of a 
particular product’s value chain. As a result, average sector upstream and downstream emissions percentages in our analysis should be interpreted as lower bounds of 
the true value chain breakdown.
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VALUE CHAIN HOTSPOTS: THE 
IMPORTANCE OF LOOKING BEYOND 
ONE’S OWN OPERATIONS

CDP’s Global Supply Chain Report 2015/2016 written by BSR, 

found that carbon emissions and climate management are 

increasingly factored into procurement decisions.5 Governments 

and large companies can use their influence to drive standards and 

requirements throughout their value chains and apply their muscle 

to demanding suppliers provide supply chain data and indications 

of where CI in the value chain can be lowered.  Reporting throughout 

the entire value chain is growing as price risks – referring “to the 

increased price volatility of raw materials and other commodities” 

associated with climate change – are recognized by the world’s 

largest food and agricultural companies.16

But are such broad company-level findings reflected in the value

AVERAGE CARBON INTENSITY AND VALUE CHAIN EMISSION BREAKDOWN BY SECTOR

chain LCA profiles of individual products? To find out, CoClear 

dug into the products whose granular life cycle breakdown was 

available (308 of the 546 products).

On average, company-owned manufacturing operations 

contributed 30% of total product emissions while 39% came from 

upstream and 31% from downstream of the value chain (see 

Table).  Bearing in mind this is only a broad average, masking 

wide variations in individual product LCAs, the higher levels of 

emissions found in the upstream and downstream of product 

manufacturing still confirm previous anecdotal evidence that 

companies need to focus efficiency efforts by including their 

suppliers and distributors.

† Geometric mean (underlying distribution is strongly lognormal)
‡ Average downstream emissions in this sector are uncharacteristically low, because companies 
in this sector typically report a product’s cradle-to-gate rather than cradle-to-grave footprint.

		CoClear	Sector No.	of	Products Carbon	Intensity† %	Upstream %	Manufacturing %	Downstream %	Transport %	End	Of	Life

		Construction	&	commercial	materials 34 0.9 16% 77% 7% 9% not	available

		Food	&	Beverage 47 0.9 60% 18% 22% 13% 3%

		Packaging	for	consumer	goods 21 1.2 61% 37% 2%‡ 21% not	available	

		Chemicals 29 1.8 65% 34% 1%‡ 8% not	available	

		Comm.	equipm.	&	capital	goods 24 16 35% 12% 53% 2% 12%

		Home	durables,	textiles,	&	equipment 28 21 25% 24% 51% 8% 4%

		Automobiles	&	components 8 22 3% 14% 83% 0.5% 3%

		Computer,	IT	&	telecom 117 46 32% 25% 43% 6% 3%

		Average 308 7.9 39% 30% 31% 8% 3%
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The graphic depicts the average upstream, manufacturing and downstream emissions of those 308 products for which granular LCA 
data was available. Sectors are ordered by increasing product CI. Impacts of transport (up- & downstream) and end-of-life tend to be 
low, however these averages mask large variations between products within the same sector.

UP- AND DOWNSTREAM EMISSIONS DOMINATE PRODUCT FOOTPRINTS AND EXPLAIN SECTOR TRENDS IN CARBON INTENSITY (CI)
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SECTOR TRENDS: WHAT HOTSPOTS ARE 
DRIVING CARBON INTENSITY? 

The data reveals profound differences from sector to sector, 

showing large variations in average CI and systematic shifts in 

carbon opportunity hotspots from upstream to downstream as 

CI increases. For example, Food & Beverage products (CI 0.9) 

show 60% upstream v 22% downstream emissions on average. In 

contrast, Computer, IT & Telecom products – whose emissions are 

often driven by large contributions from electricity consumption in 

the use phase – have not only much higher average CI (46) but 

also different hotspots in the value chain profile (43% downstream 

v 32% upstream emissions).

Despite these sector trends, however, individual products vary 

widely – with regards to CI and value chain hotspots – even within 

the same sector. This means that knowing a product’s sector 

provides only limited guidance for where its hotspots may lie – and 

only individual LCAs for each product will reveal in which parts of 

the value chain its individual efficiency opportunities are.
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MOVING TOWARD DESIGNING BETTER 
PRODUCTS - WHERE TO FOCUS?

Consistent with our sector-level findings, a growing number of Food 

& Beverage firms such as Stonyfield Organic are now mapping 

and publishing upstream supply chain data on their websites to 

encourage suppliers to commence competitive tendering and to 

inform their customer base of their intentions.17 The increased 

sharing of data of this kind stands to improve sustainability 

knowledge and performance and build competition to design 

products with lower environmental impact and assist the customer 

in making a reasoned decision from a product comparison 

standpoint.

Similarly, companies in sectors with typically large average CI 

often focus on their value chain opportunity hotspots downstream. 

Products such as electronics, automobiles, or home equipment 

have tremendous impact during their use phase where energy 

input is required. Several such companies therefore reported 

substantial emission reductions by designing more energy efficient 

components in their products.

Our study also found that, as a sector average, transport and end-

of-life usually each contribute in the order of 10% of total value chain 

emissions. However, there are some sectors where contributions 

are significantly higher.  For products where upstream is important 

such as Food & Beverage, the percentage of transport is much 

higher than in other sectors (21%). This reveals an opportunity 

to run value chain optimization scenarios to discern where the 

greatest emission and cost reduction opportunity may lie. The 

focus should not only be on “what to procure” from suppliers, but 

also “from where”.
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LOWERING EMISSIONS WHILE GROWING 
BUSINESS:  
HOW ARE COMPANIES DOING?

For a subset of the reporting companies, the CDP dataset further 

contains rich information on achieved year-on-year product 

emission reductions (and often increases) as well as the company’s 

explanation for the reported change. To distill responses, we 

grouped the 546 products into 4 categories, depending on the 

reported reasons for change (see graphic). This analysis reveals 

one of the more striking results of our study. Carrying out LCAs, the 

more granular the better, likely enables a more effective change 

in value chain emissions: On average, companies who knew 

their LCA breakdown to stages (68 products) tend to achieve 

higher such year-on-year reductions through product re-design 

(-9%) than those (53 products) who re-designed their product, 

but reported only total footprints without breakdowns (-4%). The 

average year-on-year emission reduction of these two categories 

combined was -7%. In contrast, the average year-on-year change 

of those products whose reported LCA changed because 

of a mere calculation update (51 products) was statistically 

indistinguishable from zero (as expected). However, individual 

companies in this category reported large LCA corrections (from 

strongly decreasing to strongly increasing), thus underlining the 

need for further streamlined and rigorous LCAs that can reliably 

inform business decisions. Interestingly, most companies (374 

products) still do not know or report their products’ year-on-year 

change at all. In many cases, this is due to the fact that companies 

carried out the reported LCA several years ago and have not yet 

had the chance to update it to any recent changes that may have 

occurred in their value chain. 

MANY PRODUCTS SHOW IMPRESSIVE ANNUAL 
IMPROVEMENTS, AND GRANULAR LCA DATA APPEARS KEY

The graphic depicts average achieved emission changes for 

4 categories. Individual reasons for year-on-year reductions 

are as varied as the range of products. Some companies 

struggle to discern impacts of actual changes in their product 

value chain from mere updates to their LCA calculations. 

The 7% average product improvement (with a wide range 

from negative to positive for different products) means that 

profound reductions in CI are possible such that a company’s 

absolute reduction goals can still be met despite growth. 
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CONCLUSIONS

The continuation and growth of CDP’s Supply Chain Program 

benefits all corporations who participate and even those who 

merely monitor this disclosure to understand in which stages their 

product’s CI is likely to be highest.  While there is still room for 

improvement by companies in both the collection and response 

to the questionnaire overall, CDP’s process provides learning 

opportunities and better guidelines for tracing value chains. In 

addition, tools to assist and facilitate the process are now available 

from consultancies and life cycle analytics experts.  With the right 

data, we know that conducting fast LCAs across entire portfolios is 

now possible.18 Based on the largest set of product LCAs available 

to date, our study confirms the call to action made previously by 

industry experts for “consistent LCA inventory data and common 

data sets for upstream activities… [as well as] consistent life-

cycle impact factors…[and] better uncertainty analysis.”11 In 

addition, companies should generate more thorough disclosure 

of component weights (to enable CI calculations) and year-on-

year efficiency changes so progress can be measured for both 

environmental and financial gain.
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