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Executive Overview 
Today’s manufacturers face severe social and business sustainability pressure as the 
environmental impacts of industry become more visible and concerning to customers and 
investors. The spectrum of sustainability challenges is extensive, although manufacturers 
typically prioritize compliance with regulations focused on eliminating hazardous and 
restricted substances in products. These regulations put the business at tangible risk 
today, carrying the potential for market exclusion, fines, and brand damage. 

Addressing environmental compliance regulations is now a critical capability to maintain 
profitability in the manufacturing industry. “Environmental compliance is just good 
business,” explains Brian Martin, Senior Director of Corporate Product Environmental 
Compliance for electronics company Seagate. “It’s about making sure we can sell our 
products across the world without any impediments.” Despite the potential impacts to top 
and bottom line performance, today’s manufacturing companies are at very different 
levels of maturity with their sustainability practices. At a minimum, however, they must 
comply with a myriad of complex regulations including RoHS, REACH, and the Dodd-
Frank Act governing conflict minerals. 

Manufacturers need to approach sustainability with a proactive, holistic 
approach to get products right the first time  

if they hope to address compliance efficiently.  

Addressing current environmental compliance regulations can be a time-consuming and 
expensive undertaking. Manufacturers need to approach sustainability with a proactive, 
holistic approach to get products right the first time if they hope to address compliance 
efficiently. This “design for the environment” (DFE) approach addresses product-
oriented requirements early in design. It allows engineers to make sustainable choices 
based on timely feedback as the design evolves. This allows them to make optimal 
choices at the time materials and components are selected, before windows of 
opportunity close and make these decisions more costly and disruptive 

Better practices and enabling technology are the keys to effective and affordable DFE. 
An integrated, platform approach based on Product Lifecycle Management (PLM) meets 
sustainability demands at much lower cost. In fact, Tech-Clarity and Aberdeen research 
indicate that better compliance practices yield better results, yet actually cost less. The 
capabilities, data, and processes put in place for environmental regulatory compliance can 
also serve as the foundation for manufacturers to extend up the sustainability maturity 
curve by adding additional requirements including improved recyclability and reduced 
energy consumption. They can even go beyond sustainability to improve their ability to 
design for optimal cost, quality, supply chain risk, and more as the world economy and 
the business strategy dictate. 
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Understand the Sustainability Imperative 
World needs for sustainability are becoming more evident and concerning. Global 
climate change, toxic materials seeping into groundwater from waste, material scarcity, 
and predictions of clean water shortages in industrialized nations are alarming to many. 
Manufacturers must do their part to address these issues. Corporations have the 
responsibility to be stewards of their products to reduce environmental and social impact 
of their operations. Perhaps more urgently, many are beginning to realize that there is 
business value to sustainability ranging from reduced cost to improved competitive 
position. It is time for manufacturers to act, if they are not already doing so. 

There is business value to sustainability ranging from reduced cost  
to improved competitive position.  

Today’s manufacturer must consider energy consumption, carbon footprint, water 
consumption, energy efficiency of buildings such as plants and data centers, and more. 
This “sustainability imperative” for manufacturers is broader than the products they 
supply. Numerous regulations impact plants and buildings as well as the health and safety 
of employees. Most attention today, however, is on product sustainability. In fact, many 
forward-thinking companies are beginning to adopt a Life Cycle Assessment (LCA) 
methodology to track the sustainability impact of goods throughout their life.  

Address Today’s Reality of Regulation  
Despite the larger scope of concerns, complying with regulations limiting hazardous 
substances in commercial goods is currently the most pressing issue. Perhaps this is 
because product compliance is the most visible sustainability factor in the marketplace. 
More likely, however, it’s to protect the top line. Research shows manufacturers place a 
high priority on environmental compliance regulations because they carry the potential 
for products to be banned from the market and disrupt sales.  

Research shows manufacturers place a high priority on  
environmental compliance regulations because they carry the  

potential for products to be banned from the market and disrupt sales. 

Tech-Clarity’s Product Environmental Compliance research indicates that RoHS and 
REACH are, by far, the most pressing sustainability concerns today. RoHS (Restriction 
of the Use of Certain Hazardous Substances in Electrical and Electronic Equipment) is a 
European Union (EU) mandate focusing on electronic components that bans the inclusion 
of substance such as lead, mercury, and cadmium and applies to many industries. 
REACH (Registration, Evaluation, Authorisation and Restriction of Chemical 
substances), also a EU directive, is even broader in scope. REACH requires 
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manufacturers to report their usage of chemicals, with a focus on a growing list of 
substances of very high concern (SVHC). To complicate matters, there are a growing 
number of geographical variations of these regulations. For example China, Japan, South 
Korea, Canada, and others have their own versions of RoHS with differing requirements. 
In the US, California and other states have their own variations as well. Even the EU’s 
versions are evolving over time with the introduction of RoHS Recast, the REACH 
SVHC list growing, and exemptions reaching their expiration dates. 

Recognize the Breadth of Regulatory Demands 
Despite the high level of emphasis placed on RoHS and REACH, there are many more 
environmental and social regulations in place and in development. For example the US 
Congress passed the Dodd-Frank Act in 2010 which regulates “conflict minerals.” The 
stated purpose is to restrict the procurement of precious natural resources (metals and 
gemstones such gold and diamonds) from regions where the purchase funds human rights 
violations. The act goes into effect in 2014 under the SEC for all public companies and 
requires reporting for 2013. There are also countless industry-specific requirements like 
the ELV Directive, EUP, and more that won’t be covered in detail here. 

This decade is expected to see exponential growth in regulations. 

The bottom line is that this decade is expected to see exponential growth in regulations. 
On top of these, manufacturers must also address evolving environmental mandates from 
their customers. They likely face requirements from their own corporate directives, as 
well. The result is a tangle of confusing, conflicting requirements and exemptions. The 
resulting compliance challenge can be overwhelming and result in blocked access to 
markets, brand damage, or heavy fines. There are also indirect risks such as increased 
component cost as suppliers phase out old, non-compliant parts. “We needed a RoHS 
compliance strategy,” explained the Product Steward for a Fortune 100 Industrial 
Manufacturer. “But we also knew we had to design out components with restricted 
substances because there would be price increases and availability issues because 
suppliers aren’t going to make them anymore.” 

The resulting compliance challenge can be overwhelming and result in blocked 
access to markets, brand damage, or heavy fines. 

Assess Your Sustainability Maturity 
Addressing the sustainability imperative requires strategy. Manufacturers have to target 
the appropriate sustainability process maturity based on their unique needs and risk 
profile. Not all companies will target the most advanced level. The Tech-Clarity 
Sustainability Framework defines six levels of process maturity (Figure 1). The 
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framework provides a guideline for manufacturers to assess their current processes and 
develop a target state for their business. The six levels are: 

1. Unaware – Not educated on the sustainability imperative (or ignoring it and 
hoping it will go away) 

2. Engaged – Recognizes compliance/sustainability needs and beginning to act 
3. Compliant - Addressing clear and present compliance demands 
4. Proactive – Learning about and addressing future demands in addition to those 

currently in place, anticipating and mitigating high-potential future regulatory or 
customer requirements 

5. Sustainable – Focusing beyond compliance to address broader sustainability and 
product lifecycle issues 

6. Advanced - Leveraging the framework and supply chain data to analyze and 
address related issues  

The most mature approach, the “Advanced” level, addresses a class of issues similar to 
sustainability. It reuses the approach and technology required to solve compliance issues, 
extending them to optimize additional product-related parameters including cost, quality, 
lead times, obsolescence, and more. Addressing these issues may even reuse some of the 
existing supplier data collected for compliance, but will likely need to be augmented with 
new information. These product attributes often compete, so part of the design process at 
this level of maturity is optimization across disciplines. 

 

Figure 1: Tech-Clarity Maturity Framework  

Target a Level of Maturity Appropriate for your Industry 
Manufacturers from different industries are likely to target different levels of maturity, 
partially due to consumer demand but primarily due to regulatory mandates. For example, 
the electronics industry has focused on environmental compliance more than other 
industries because of the direct applicability of RoHS and REACH to their products. 
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Seagate, for example, has a very advanced initiative and has invested significantly in 
process, technology, and supplier relationship development to support a high level of 
sustainability maturity. In fact, Seagate is very mature even compared to many peers in 
the electronics industry. “We look at every part and every supplier location each week to 
identify gaps in our information, our goal is having >95% of the data required and have 
a closure plan for the remaining 5%,” describes Seagate’s Brian Martin. “We almost 
never have noncompliances, and then it is usually for something voluntary like halogen 
free.” 

Companies within the same industry may also be at different levels of maturity, 
using sustainability as a competitive advantage. 

Other industries such as industrial equipment are typically less mature and are behind the 
curve, partially due to exemptions in the early regulations. For example, an industrial 
manufacturer interviewed for this report is moving up from a much lower level of 
maturity as compliance regulations become more applicable to their market. “We had a 
lack of visibility to the chemicals we used,” offers their Product Steward. “I was 
concerned that REACH wasn’t being taken seriously.” Companies within the same 
industry may also be at different levels of maturity, using sustainability as a competitive 
advantage. Those that are running less mature processes are missing sustainability 
opportunities and likely spending more on disparate compliance processes. 

Develop a Design for the Environment Strategy and Culture 
Recognizing your company’s level of process maturity is the first step. Next, your 
company’s management should decide where on the maturity spectrum they want to be 
over the course of time and develop a business strategy and roadmap to achieve the 
transformation. It’s important to develop a vision and strategy that goes beyond the next 
step and adopt processes and technology that can serve as a foundation for the future 
state. As the industrial manufacturer’s Product Steward explains, “We are preparing for 
REACH now, but also for other requirements in five years because we will need to meet 
LCA and recyclability rules.” The vision should include social, environmental, and 
economic product impact and support trade-offs among them. Note that it isn’t necessary 
to move through each individual step in the maturity curve, it is possible to skip steps. 

We are preparing for REACH now, but also for other requirements in five years 
because we will need to meet LCA and recyclability rules. 

Product Steward, Fortune 100 Industrial Manufacturer 

One of the key process enablers required to efficiently and effectively address 
sustainability at any level of maturity is design for the environment (DFE). As Tech-
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Clarity’s Product Compliance – The Hidden Tax on Innovation explains, “World-class 
product development companies begin to address compliance ‘day one’ of the product 
development cycle by defining requirements based on global distribution plans.” 
Manufacturers simply can’t wait to check compliance and sustainability at release time. 
Why? Because changing products late in the design cycle leads to excess cost, delays, 
and quality issues. Tech-Clarity’s Designing Sustainable Products explains, “In addition 
to increased cost, redesigns to address sustainability can result in compromises to 
product performance which can damage sales and customer satisfaction.” Manufacturers 
must consider compliance before the windows of opportunity for design changes close 
due to commitments to suppliers, development of tooling, testing, and other activities that 
may need to be reworked (Figure 2). 

 

Figure 2: Windows of Opportunity for Design Change 

Understand Barriers to the Design for the Environment Process 
Once a strategy is in place, manufactures have to embed DFE in their design and 
development processes. There are significant challenges to implementing a proactive 
design process, however, and not all companies are ready for this level of maturity. For 
example, the industrial manufacturer says “We are still in a ‘design out’ mentality versus 
checking for compliance on the BOM.” According to survey data from Tech-Clarity’s 
Making Product Development Tradeoffs, the two top challenges are: 

• Collecting the right data to make informed decisions 
• Making the information readily available to product developers in time to make 

decisions 
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Perhaps the most underestimated challenge manufacturers face with 
sustainability and compliance is collecting data from the supply chain.  

Perhaps the most underestimated challenge manufacturers face with sustainability and 
compliance is collecting data from the supply chain. Simply requesting information from 
all applicable suppliers is time consuming. Tracking responses is also burdensome. 
Beyond that, suppliers often provide information in varied levels of detail, from “yes/no” 
declarations to full material disclosures. Manufacturers also encounter varied levels of 
data quality from suppliers and data is provided in various formats. Because of these 
factors, manufacturers need to do more than collect the data, they need to validate and 
standardize it so it can be useful in making design decisions. Although some progress has 
been made, such as continued adoption of IPC1752 and/or MatML standard formats, 
manufacturers report significantly more work required to gather and synthesize 
information than expected. 

In order to be useful at product design time, regulations must be  
put into context with materials and bills of material (BOMs). 

Providing visibility to sustainability information in the right context at design time is 
another challenge altogether. In order to be useful at product design time, regulations 
must be put into context with materials and bills of material (BOMs). Analyzing 
compliance with targeted requirements is a nontrivial exercise, requiring numerous 
logical checks and aggregation. These checks must be made on a timely basis, but can’t 
be done in a way that grinds innovation to a halt. To be effective without burdening 
engineers, DFE must be integrated with design processes and authoring tools as well as 
the sourcing and manufacturing systems where material and component choices are 
executed. 

Adopt a Proven DFE Process 
Product Environmental Compliance report states, “leading companies are taking a more 
systematic approach to compliance.” Companies do not need to reinvent the wheel when 
adopting a DFE process. Best practices are available and can be adapted for use at any 
manufacturer. For example, Tech-Clarity’s “Sustainability Framework” offers a six-step 
process to enable DFE (Figure 3). The process consists of activities to: 

Companies do not need to reinvent the wheel when adopting a DFE process. 
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Figure 3: Tech-Clarity Sustainability Framework 

• Identify and track sustainability requirements – Create, track, and revision-
control rules that represent regulatory requirements (RoHS, REACH, Conflict 
Minerals, etc.) and custom lists to address customer requirements and corporate 
initiatives. 

• Capture product data (BOMs) – Access product structures as they are 
developed, including multiple configurations and variations of products. 

• Collect and validate supply chain data – Generate supplier requests for data and 
track responses; Validate, aggregate, and standardize responses; Access standard 
data sources like IMDS and BOMCheck.  

• Analyze product compliance – Roll up material attributes through all BOM 
configurations; Ensure requirements are met, identify exceptions, and run “what-
if” scenarios on potential new requirements. 

• Mitigate issues – Provide visibility to issues to enable remediation such as 
phasing out components; Offer alternate design alternatives; Track change 
internally and with the supply chain.  

• Document and report – Prepare to prove compliance and support audits; 
Manage documents and test results; Monitor supplier status and performance 
(scorecards) 

Seeking full material disclosure (FMD) from suppliers is a practice  
emerging in leading manufacturers. 

As mentioned previously, gathering data from suppliers is one of the largest challenges 
facing manufacturers’ sustainability efforts. Seeking full material disclosure (FMD) from 
suppliers is a practice emerging in leading manufacturers. FMD involves collecting 
information on all substances in materials. This approach gathers more information than 
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is currently needed, but reduces the need to ask suppliers for more information as new 
requirements are identified. More companies are beginning to ask for full material 
disclosure from their suppliers because it’s very expensive to ask for new data as you 
need it. The industrial manufacturer recognizes this value, but has not reached that level 
of maturity yet. “For our highest risk parts we have good knowledge of our substance 
data,” according to the Product Steward. “We don’t have full material disclosure, 
although we ask for it.”  

Enable Design for the Environment with a Platform Approach 
With the proper processes and automation, DFE can improve sustainability performance 
without sacrificing innovation and efficiency. An integrated software platform can help 
free up designers from manually checking product compliance and prevent them from 
being forced into making late changes. A world-class approach will also verify 
requirements are met throughout the lifecycle of the product.  

With the proper processes and automation, DFE can improve sustainability 
performance without sacrificing innovation and efficiency. 

Unfortunately, many companies manage compliance and other sustainability issues as 
one-off problems. By doing this, they miss the opportunity to standardize their processes, 
consolidate their data requests, and share information. This lack of coordination results in 
missed sustainability targets, inability to make intelligent tradeoffs between requirements, 
and significantly higher compliance cost. The most common software solution used for 
compliance – spreadsheets – fail because they promote a siloed approach, are prone to 
errors, and are ineffective at sharing information between people and across 
organizations. This is also true for many point solutions “Smaller solutions increase cost 
and complexity, they are just not enterprise-ready,” offers Brian Martin of Seagate. In 
addition, point solutions and spreadsheets do not meet real-time requirements and lead to 
checking compliance too late.  

The most common software solution used for compliance – spreadsheets – fail 
because they promote a siloed approach, are prone to errors, and are ineffective 

at sharing information between people and across organizations. 

Alternatively, a DFE platform that works in the context of PLM offers a forward looking, 
efficient, and holistic approach.  The solution can be integrated into design tools and 
access current product structures. By linking with PLM, product requirements including 
environmental considerations can be analyzed early and traced from the product design to 
the manufacturing process and on to the product in-service. Compliance checks can 
access up-to-date BOMs and their different configurations and variants. This integrated 
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approach is not only more effective, it is also more efficient. “This is about how to do it 
more efficiently and effectively,” explains Seagate’s Brian Martin. “We collect more data 
and refresh more often than most do, but our systems are set up to be low cost.” As Tech-
Clarity’s Product Environmental Compliance report explains, “The study found 
developing and supporting compliant products using sustainable processes and 
enterprise solutions significantly reduces the cost of compliance.” Research by Jim 
Brown while at Aberdeen Group also confirms that Best-in-Class companies reported 
better compliance and lower cost. 

A DFE platform that works in the context of PLM offers a  
forward looking, efficient, and holistic approach. 

Extend the Value of the Platform 
The highest level of maturity in the Sustainability Maturity Framework includes 
leveraging the framework and supply chain data to address related product design issues. 
The platform at its highest level of abstraction it a tool to manage a set of requirements 
and a process to ensure those requirements are adhered to. For some companies, 
requirements might only consist of compliance mandates. More advanced manufacturers 
leverage their platform to make better product-related business decisions. For example, 
processes and data can be used to help optimize other supply chain risks such as 
obsolescence, quality, or short supply. 

The value of data is more than just complying with environmental law, you have 
to understand the value of leveraging data for other functions. 

Brian Martin, Seagate 

Manufacturers are recognizing the value of the platform approach to replace disjointed 
spreadsheet-driven processes. Although the industrial supplier has less mature material 
compliance processes, for example, they have used their tool to address additional issues. 
“We want to understand what is in our components, not just for chemicals, but also for 
cost,” offers the Product Steward from the industrial manufacturer. “Our tool is also 
being used to search for counterfeits.” “We collect some extra data on materials 
consistency, cost, longevity, and more,” explains Seagate’s Martin. “The value of data is 
more than just complying with environmental law, you have to understand the value of 
leveraging data for other functions.” These examples highlight the power of the platform 
approach even for those with less advanced sustainability programs. 

We want to understand what is in our components, not just for chemicals, but 
also for cost. Our tool is also being used to search for counterfeits. 

Product Steward, Fortune 100 Industrial Manufacturer 
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Conclusion 
Sustainability is an important social and business imperative facing the manufacturing 
industry. Today’s most critical demand is addressing environmental compliance 
regulations to protect market access and reduce business risk. Developing an 
organizational competency to address the sustainability imperative is critical to current 
and future profitability. 

Manufacturers today have very different levels of maturity in their ability to meet 
sustainability demands. Companies must assess their current state develop a roadmap and 
strategy that allows them to compete in their industry, or perhaps take a competitive 
advantage. In order to address sustainability effectively, manufacturers must implement a 
DFE approach to design compliance into products the first time. To support DFE cost 
effectively and without burdening designers, manufactures must turn to cohesive, 
integrated platform, processes, and data. This platform approach helps manufactures 
address today’s compliance demands and tomorrow’s continued sustainability 
requirements. At the most advanced level, companies can reuse the platform, data, and 
processes to optimize additional aspects of their product and achieve higher levels of 
business value. 

Recommendations 
Based on industry experience and research for this report, Tech-Clarity offers the 
following recommendations: 

• Determine which regulations are applicable to your products and your industry 
• Determine where you stand on the maturity framework 
• Target an appropriate maturity level and develop a strategy and roadmap to 

achieve it 
• Address sustainability requirements early in design using a DFE approach in 

order to reduce the impact of late changes 
• Enable DFE with a platform approach that integrates requirements and processes 

and allows data to be reused to analyze additional requirements over time 
• Integrate the sustainability platform with PLM to allow access to product 

configurations and real-time compliance checking 
• Extend the platform to new business problems (analytics) 
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