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SUMMARY OF GREENTECH CONFERENCE, SEATTLE, WASHINGTON 

Overview  
From October 1-3, 2019, the Environmental Law Institute convened GreenTech 2019, at the Bell Harbor 
International Conference Center in Seattle, Washington. The conference, on the theme “Innovating 
Environmental Protection for the Future,” was organized in recognition of a clear presupposition, as 
described by the conference organizing committee: The next 50 years of environmental protection will 
not look like the first 50 -- they will be driven by technology as much as by regulation.  
 
The following summary provides thumbnail synopses of the conference presentations, speeches, and 
discussions, highlighting salient points and concluding with audience observations and suggestions for a 
future conference. Appendix A provides the final conference agenda.  

Wednesday, October 2, 2019 
ELI President Scott Fulton opened the conference, describing its focus as the intersection between 
technology and environmental law and policy as seen through two lenses. The first lens sees 
technology’s promise to rapidly transform the commercial activities traditionally subject to 
environmental regulation, potentially to the good of the environment. The second lens sees that a 
revolution in monitoring and sensing technologies, together with data-sharing platforms, is likely to 
dramatically expand our real-time understanding of environmental conditions and what is causing them, 
and provide a strong impetus for real-time corrective action in a manner less dependent on traditional, 
government-centric intervention strategies. Social media, as well as business sustainability 
commitments and consumer and investor pressures, will drive demands for change.  
 

Keynote: William K. Reilly 
Former EPA Administrator Reilly kicked off the conference with his speech on “Environment, Clean Tech, 
and the National Story” in which he called for the U.S. to reclaim its “planetary leadership” role to help 
the world effectively tackle climate change and other increasingly urgent problems. Citing David 
Wallace-Wells’ book, The Uninhabitable Earth, Life After Warming, Reilly sounded a somber note that 
the book calls into question civilization’s ability to survive. But he also said a concurrent and necessary 
profound transformation is taking place in which advanced technologies will play a major role, and 
regenerative agriculture will be crucial. Reilly challenged a “misplaced” view that interprets American 
history negatively and claims that the U.S. lacks “big ideas.” As an open society that attracts creative 
people from all corners, the U.S. national story will be positive because the United States has ideals, and 
“at our best, we live up to them.” 
 

Panel: Making, Moving & Measuring  
Moderator Jennifer A. Prioleau of HP began by stating that the panel would explore how technology is 
changing the way we make and move things around the globe and is allowing us to measure 
environmental conditions in unprecedented ways, with diverse implications for how industry operates. 
To illustrate innovative technology’s transformative power, she described 3D printing as a technology 
that “additively” makes 3-dimentional objects, layer-by-layer, enabling “on-demand local 
manufacturing” and spearheading a 4th industrial revolution. In contrast, traditional manufacturing is 
“subtractive,” making objects by wastefully chiseling away material. She pointed to environmental 
dividends at the front end of the manufacturing process in terms of consumption of less input material 
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(using only what is needed), as well as back-end dividends in terms of dramatic reductions in waste and 
secondary material.   
 
Mary Maxon of Berkeley Lab spoke about the use of biological science for manufacturing, noting that 
DNA programming has been used for 45 years and recently was made easier by the discovery of the 
CRISPR gene editing technique. The administration of former President Obama published a National 
Bioeconomy Blueprint and a National Academy of Sciences committee published a report, Preparing for 
Future Products of Biotechnology, underscoring the huge potential economic benefits of emerging DNA-
based technologies. They can be used for such diverse applications as sterilizing pest populations, thus 
reducing pesticide use, and as biosensors to monitor ecosystem health.  
 
BNSF Railway’s John Lovenburg described the technologies his company is deploying to help meet its 
substantial sustainability and environmental challenges. BNSF, like most industries, has adopted an 
Environmental Management System as it moves more than 10 million units per year over a sprawling 
infrastructure of tracks using 8,000 locomotives that burn 1.4 billion gallons of fuel a year. Last year, 
reflecting a transportation industry trend away from burning diesel, BNSF launched an initiative around 
batteries and electric motors, which use one-third the energy of internal combustion engines. Subsidies, 
however, are needed to keep costs down. He also described the company’s extensive use of drones to 
monitor for safety and environmental performance.  
 
Philip Father of Scepter, Inc., described his company’s ambition to conduct real-time global atmospheric 
monitoring, with the potential to allow for granular, hourly monitoring of scores of air pollutants for 
every corner of the planet. The company is deploying various types of new sensors or using existing 
sensors that capture data on wildfires and other atmospheric conditions and then aggregating and 
visualizing the data and selling it to customers seeking actionable information. Over the next 15 years, 
satellite services will evolve from purely communications technologies toward data services using lower-
orbit devices. He applauded Amazon’s decision to offer “Ground Station as a Service,” which lowers 
costs for companies like Scepter. Big data processing, the proliferation of small satellite technologies 
and more launch vehicles in “the new space economy,” the miniaturization of sensors, and a demand for 
more data are pushing the development of the business.  
 
EPA’s Emerging Technologies lead, Kristen Benedict, noted confusion that has arisen with the 
emergence of consumer sensor devices that use different types and qualities of data to communicate at 
times competing messages about air quality. Discussion is under way about how the “community of 
practice” can work together so that sensor outputs complement rather than contradict one another. 
EPA believes one of its biggest contributions could be to drive better data quality from non-regulatory 
devices. Rather than pursue the lengthy process of creating something like an EnergyStar certification 
for sensors, the Office of Research and Development, EPA and stakeholders are looking at setting sensor 
data-quality targets to help consumers make educated purchases. She also noted that as more 
companies use AI and machine learning, the data can be something of a “black box” for regulators, 
raising issues of how much transparency EPA would need, to use the often-proprietary data.  
 
Matt Scholl of Envirosuite, a provider of software products for “proactive environmental management,” 
said his company is setting a trend with industries employing “supplemental monitoring systems” to 
potentially identify in near real time the sources of anomalies detected by sensors—for example, at a 
fence line—and to respond rapidly. The company uses data services, such as readings from existing 
stationary source monitors and local weather patterns, in models and algorithms to supplement sensor 
data. Air and water quality are important, but weather data are especially crucial. Facility operational 
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data are also key to target emission sources and responses. Technologies available today facilitate 
decisions made either automatically or by a human system operator. The system can present city-scale 
data and zoom in, for example, to a facility or a city block.  
 
During Q&A, several points were made: 

 Countries that do not collect monitoring data could offer the greatest opportunity for 
proliferating personal monitoring technologies, coupled with higher-end instruments and 
satellites.  

 Prescriptive regulations—established with a focus on environmental protection—have not kept 
up with technological and other changes, and shifting to a more performance-based approach 
would be a key beneficial change. Many sustainable solutions are directed at economic, 
environmental, and social goals, and rules sometimes hamper optimal sustainable solutions. For 
example, waste materials now regulated as hazardous could with a different regime feed into a 
circular economy to create products. 

 EPA is trying to move toward less-prescriptive, more performance-based approaches that allow 
for innovation; in doing so, the agency needs methods that produce data of quality equivalent to 
traditional monitoring data. EPA is often asked: What constitutes credible evidence?  

 Biomanufacturing can produce many things that today are made with petroleum, including 
carpets, paint additives, daily-use plastics, and fuels. The transformation from chemical 
manufacturing to biomanufacturing has various benefits, including lower greenhouse gas 
emissions and less hazardous waste.  

 Incentives for technology providers to make 3D printing accessible and available would be 
useful. Few regulatory impediments currently exist for the technology, but there is inertia 
because of uncertainty in the absence of policy encouragement. It is an important question 
whether industry needs a regulatory push or can get to a circular economy on its own. 3D 
printing is a $12 trillion industry that could significantly advance sustainability, but only 5% of 
manufacturers are currently using additive processes.  

 California reportedly would welcome a “Clean Manufacturing Act” that incentivizes good 
performance and punishes failure to meet targets by a date certain.  

 The billion-ton biomass opportunity may bring “distributed manufacturing” in rural areas 
because biomass is hard to move, unlike fuel from centralized systems.  

 

Panel: Optimizing the Energy System 
Moderator Stephen Harper of Intel said the panel would focus not on specific technologies but on how 
to make the individual pieces of the energy system interact optimally. Recent developments, such as the 
explosive growth in renewables, present challenges to utilities that must balance load. Developments 
point to the need to treat today’s many energy technologies as an integrated system. In addition, 
extreme weather events have revealed grid vulnerabilities, highlighting the need to modernize to make 
systems less vulnerable.   
 
Janet Peace of the Center for Climate and Energy Solutions (C2ES) underscored that the “big picture” in 
discussing optimization is climate change, noting that the evidence is now much stronger and shows 
society will have to reinvent many systems to keep warming below 1.5 degrees Celsius. C2ES is engaged 
in a Project Climate Innovation 2025, a deep dive on how to achieve net-zero carbon by 2050 through 
diverse decarbonization strategies, from electrifying boilers to increasing energy efficiency and carbon 
sequestration. Least-cost decarbonization will require optimization of the entire interconnected system 
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toward the net zero goal. Because pursuing net-zero means economy-wide electrification, generation 
needs will double, so more and smarter transmission is also needed.  
 
Panelist Lisa Jacobson of the Business Council for Sustainable Energy (BCSE) told the audience that 
several policies are ripe for acceleration. In the past, industries were extremely siloed, but increasingly 
sectors are working together to respond to pressures for integrated solutions. Integration is assisted by 
energy storage, digital technologies, and other developments. Energy system optimization is key to 
environmental quality, productivity, and other goals. Among positive developments is heightened 
Congressional interest in ensuring resilient infrastructure.  Performance-based policies focused on goals, 
not specific technologies, will enhance optimization, including a technology-neutral tax policy 
encompassing fuels, electricity, and energy efficiency. We are at a tipping point in deciding whether we 
will seriously deploy the available technologies and policies to deal with climate change.  
 
Mahesh Morjaria of First Solar noted that the global electricity supply system is rapidly transforming, 
driven largely by low-cost, carbon-free solar and wind. In the U.S., solar supplies 2.5% of electricity, 
double its 1% level of a few years ago, and could rise to over 55% by mid-century given the right 
measures. How to integrate all the renewable technologies poses an increasingly complex challenge in 
trying to ensure reliable, resilient, secure, and affordable energy. Technological challenges can be 
overcome, but regulatory, market, and policy reforms are necessary to optimize the technology 
improvements and create a completely decarbonized grid that will enable transportation, industry, and 
other sectors to decarbonize. Flexibility in the system is essential. Allowing solar to be used flexibly as 
“regulation reserves” for grid balancing would enhance optimization.   
 
Neal Elliott of the American Council for an Energy Efficient Economy (ACEEE) pointed out the 
“tremendous success story” of energy efficiency, which has resulted in the U.S. using about three-fifths 
the energy we were forecasted to use today given our economic growth. The policy mechanisms to 
achieve the success were codes and standards for appliances, buildings, and other products. Likewise, 
utility energy efficiency programs, along with research and development supported by utilities as well as 
federal and state governments, inspired new technologies. Information technologies integrated into the 
grid have made a huge difference on the demand side, with a dramatic drop in sensor costs and 
associated expansion in data availability enabling the grid to be operate as a “smart” system. A new 
ACEEE report found the U.S. can achieve half its 2050 climate goals with energy efficiency.  
 
Panelist Steve Hauser of the GridWise Alliance, echoing Elliott’s emphasis on information technologies, 
described the emergence of an initiative that started in 2001 to transform the energy system using 
technologies to create a smart grid. IBM and other Alliance members focused on alerting regulators, 
mayors, and governors to the fact that the grid is so critical but often is ignored. Complex real-time 
“massive machine” must be modernized. The emergence of a highly networked and optimized electricity 
system, with sensors deployed throughout enabling data and modeling, will support unprecedented 
optimization. In the past, the system was successfully optimized for least-cost energy; going forward, 
the grid must be optimized for emissions/carbon, for energy efficiency, for reliability serving the 
different load reliability needs of data centers and other consumers, and for financial resources required 
to protect investments. “What are we going to optimize for?” is the key question going forward. 
 
During Q&A several observations were made: 

 Electrifying everything will double overall energy load, so optimization is essential to ensure 
reliability and keep costs down. 
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 Some available technologies lack a market, and driving the cost-per-unit down remains 
essential. Legislation often deals with research and development alone, ignoring the critical 
factor of deployment.  

 Greater flexibility in the energy system will be needed as renewables achieve greater 
penetration. Dispatchable renewables, including energy efficiency, are a big change that is 
needed going forward.  

 In an organized market, many stakeholders will play a role in moving toward flexibility in the 
energy system; the Wind Solar Alliance has a report on what is needed, and if the framework is 
properly set, greater optimization will be achieved. 

 Business processes, or human systems, must be optimized, not just the technologies, to get the 
full value of the systems. There has been a shift in the direction of sorting out the very complex 
business, financial, market, and regulatory optimization factors rather than just focusing on 
technology development. 

 Thermochemical conversion technologies are a new and emerging area, focusing on, among 
among other things, how bio-based products can transform our economy.   

 “Opportunity resources” is a new term referring to the fact that a biomass-rich area will present 
different opportunities than hot, sunny areas. Energy system impacts on other systems must be 
considered, such as negative land use impacts in Brazil and the U.S. from the ethanol push.    

 Hydrogen as a storable, transferable fuel is playing a greater role in Europe and the U.S. as a 
decarbonization strategy.  

 Building greater efficiency in products, such as automobiles, pump technologies, and others 
combined with a systematic energy approach will contribute hugely to decarbonization. 

 

Luncheon Speaker: Gur Kimchi, Vice President, Amazon Prime Air 
Mr. Kimchi gave a presentation on Amazon’s project to develop a drone system for delivering packages 
within 30 minutes, using video to demonstrate the drone’s sophisticated system of algorithms for 
spotting other flying objects in its flight path from miles away and ground-level concerns that could 
cause the drone to cancel a delivery.  
 

Panel: The Evolution of E-Services 
Moderator Kathryn Thomson noted that the U.S. Bureau of Economic Analysis has reported the services 
sector accounts for 80% of our GDP, with e-services representing a significant and growing part of the 
sector that is creatively reducing its own environmental impacts and that can be used to solve pressing 
environmental challenges. E-services are part of the digital 4th industrial revolution occurring at 
exponential speeds that fuses technologies, blurring the lines between the physical, digital, and 
biological spheres and bringing both benefits and unpredictable costs. She was joined on the panel by 
Eddie Pettis of Google, Nat Sahlstrom of Amazon Web Service, and Joan Burns Brown of IBM.  
 
The panel discussed the remarkable energy efficiency accomplishments of U.S. data centers. A Lawrence 
Berkeley Lab paper predicted the centers would consume about 2% of all U.S. electricity by 2020. But 
measured electricity use by data centers has been basically flat, despite exponential service growth. 
Researchers predicting massive energy use missed critical developments, including the fact that in many 
small data centers throughout the country the computers were being inefficiently used, at an 
approximately 10% rate. That rate was increased to 15%, a 50% increase in the computers’ work level 
that meant 50% fewer machines were needed to do the same amount of work. The transition from 
magnetic discs to solid state discs greatly reduced power consumption and efficiency. Also, cloud 
computing matured, resulting in a dramatic increase in power use effectiveness. 
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The panel also discussed the implications for energy and the environment of the steady cloud 
computing and data center growth. On the energy supply side, some companies have set goals for 
achieving net-zero carbon emissions, as well as ambitious targets for use of renewable energy. Initial 
efforts to fulfill these goals are producing impressive reductions in energy consumption and increasing 
reliance on renewables. With greening energy supplies, coupled with hundreds of thousands of small-
scale server systems migrating to the cloud, research has shown that the same tasks of servers 10-15 
years ago can now be performed with an 88% lower carbon footprint. Water usage is also reduced 
through recycled gray water used for cooling data centers, an issue Sahlstrom predicted would be a 
major topic for future sustainability conferences.  
 
Panelists described blockchain technology as a “digital ledger” to track information using cryptography 
principles, explaining how its distributed structure prevents hacking because no one computer can make 
changes to the blockchain network. The system’s security engenders trust among network members and 
removes intermediaries such as banks and escrow agents.  
 
Joan Burns Brown of IBM described blockchain uses underway at her company. The first is cobalt supply 
chain management (or any resource supply chain management), which IBM is working on with 
automotive partners that use cobalt in lithium-ion batteries for electric cars. Two-thirds of world cobalt 
supply comes from the Democratic Republic of Congo, which has seen an explosion of mining with a 
severe human and environmental toll. Blockchain allows companies to have traceability, transparency, 
and auditability for complex supply chains. In the second use, non-profit Plastic Bank has partnered with 
IBM to develop a crypto-system for plastic recycling that overcomes the corruption and theft risks 
inherent in cash-based systems.  
 
During the Q&A session, the following points were made: 

 Estimating energy and water consumption is more accurate today because data are routinely 
collected via advanced monitoring and reported publicly. Machine-learning systems that identify 
control schemes with parameters too complex for human analysis serve to manage data centers 
in real time, thereby maximizing efficiency. 

 Data centers face competitive pressure to lower energy use, a major cost. For utilities, data 
centers have brought a largely flat “virtuous load growth” that is especially suited to electricity 
from intermittent resources that data centers will consume 24/7.   

 While hyper-scale data centers run with high efficiency, dirty, older “co-location” data centers 
are a concern, but the co-location centers are being told by customers to use more renewable 
energy, driving longer-term positive impacts.  

 “Frugality” and efficiency in matters large and small is vital, using simple metering systems to 
track any potential water waste and other inefficiencies.  

 Computer systems are being used to solve environmental problems, such as modeling and 
predicting flooding in India, cancer research, and education. Consumers could benefit from 
greater transparency about, for example, the provenance of food or the specific source of 
contaminated food. 

 The carbon footprint of energy intensive crypto-currency blockchain systems are being reviewed 
to change “proof of work” transaction schemes to be less impactful. Private company 
blockchains reportedly do not have those same issues. 
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 Deep-learning AI has been calculated to have a potentially large carbon footprint because of its 
computer use, but AI models are becoming more efficient over time. The Open AI Institute is 
developing efficiencies, and new technologies are reducing the footprint. 

 Real world physical work can be made more efficient using hyper-scale data centers and 
leveraging AI machine learning.   

 Most Fortune 100 companies have SMART renewable energy goals as well as carbon and 
sustainability goals and are working with e-services companies to find greater efficiencies that 
reduce their carbon footprints.  

 The true scaling of renewable energy conceivably will come from leveraging cloud computing 
and machine learning to optimize the bidding of renewable energy in power markets, making 
such energy even more cost-competitive and widely adopted.  

 Data growth while hardware capacity remains essentially static poses a challenge for data 
centers, but storage devices are growing in capacity and “edge computing” is evolving to 
manage data growth through computer architectural techniques.  

 The values from e-services, blockchain, and the like include greater efficiencies in transactions 
with others. Performing large-scale operations beyond any individual’s capacity using the cloud, 
machine learning, etc. can lead to solutions to major environmental and other problems that 
cannot readily be solved with traditional techniques.  

 

Panel: Food for the Future 
Before introducing the panel discussing food production and its environmental impacts, moderator Brad 
Marten of Marten Law commented that technologists and lawyers have to work together to achieve 
ambitious goals.  
 
Panelist Alma Cardenas of Microsoft described her company’s AI for Earth initiative, which aims to bring 
Microsoft technologies to solving environmental challenges using data to monitor, model, and 
ultimately manage Earth’s natural systems. Ecosystem data are scarce on the whole. For agriculture, AI 
for Earth focuses on increasing productivity to feed growing populations through collaborations, with 
438 grants in 71 countries issued to date, 83 in agriculture. For example, with the International Crops 
Research Institute for the Semi-Arid Tropics, research in India has found 40-50% of crops are lost to 
sickness in the plants. Aggregating sensor data with images obtained by drones can define soil moisture 
and pH-levels, and heat maps combined with AI can help farmers be precise about where to apply 
water, pesticides, and other resources to the land.  
 
Andrey Zarur of Greenlight Biosciences said that producing 70% more food on 20% less land is the 
challenge. The biggest threat is climate change, which by 2100 has a 12% chance of eliminating humans; 
by 2050, ecosystem collapse has a 9% chance of causing human extinction. Neonicotinoids have killed 
80% of honey bees in the EU and 60% in the U.S. If bees go extinct, humans will, too. About 2,000 
insects are problematic in fields, but bombing fields with pesticides kills all the insects. To kill specific 
pests but not others, Zarur turned to basic biology, using RNA to target pests. In one example, trials have 
been successful in killing Colorado potato beetles using modified RNA to interfere with the beetle’s 
ability to digest plants. No beneficial insects or other organisms are affected. Hundreds of such products 
are in development, but regulation in many nations, though not the U.S., is the biggest impediment.  
 
Fred Iutzi of the Land Institute described his organization’s efforts to revolutionize agriculture by driving 
a “regenerative agriculture” shift away from “annual” crops that bloom once before dying; they have 
been the dominant crop since agriculture began 10,000 years ago and require destructive tilling. The 
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goal is to promote adoption of “perennial” crop species that have deep, lush roots and regrow naturally 
every year without having to be re-planted, benefiting soil health, clean water, and ecosystems 
generally. Modern technology and conservation practices have cut soil loss to -0.065 millimeters lost per 
acre per year, but “generative” perennial landscapes gain an average of 0.004 millimeters every year. 
The institute has already completed the “proof of concept” for a species of perennial wheatgrass it sees 
as a viable crop grain, known as Kernza, and is also working on “perennial rice” with Yunnan University 
in southern China. 
 
Kathleen Merrigan of the Swette Center for Sustainable Food Systems noted a boom in agricultural 
investment opportunities as young people show strong interest in food, attracting venture capital 
interest, such as $1.4 billion in 2018 across 247 new deals. Despite optimism, there are concerns. For 
example, a project that purported to turn anyone into a farmer with a single tool was a hoax, showing 
unknowledgeable investors can be fooled. Also, women and minority-owned businesses generally do 
not win, but diversity remains a key factor. Lastly, many unknowns exist in this area. Government 
inertia, including legislative gridlock, does not help grow agricultural entrepreneurship; businesses 
desperately want certainty. CRISPR gene editing is a gray area. The labeling of hydroponics as organic is 
an issue, among many others. Incentive-based programs for sequestering carbon and soil health have 
attracted interest. Before the next Farm Bill, a transformative national soil health program is likely.  
 
Congresswoman Suzan DelBene (D-WA, 1st District) noted the unique challenges in her district as urban 
development encroaches on agricultural land, raising the issue of how to protect soil resources. Farm 
exports are down in 2019 almost 7% from 2018, including a $7.7 billion decline in sales to China, the 
state’s biggest market. Regulatory certainty is also important for farmers. Climate is also a challenge. But 
technology creates unique opportunities, such as digesters to turn dairy waste into fuel, nutrient 
recovery, research on older grains that were originally suited to specific regions, rural broadband 
developments, and agricultural automation. Robotics are projected to grow to $18 billion in 2020, which 
will create rural jobs. However, the U.S. is behind in creating forward-looking policies on genetics and 
basic privacy protections for personal data. Innovation is needed not just in technology but also in 
policy.  
 
During the brief Q&A session, several points were made: 

 Farmers have adopted perennial crops at a tiny scale so far, but reception is good; the Land 
Institute is recommending adoption only at a rate for which farmers are ready, not a hard sell.  

 Involving young tech-savvy people presents real opportunities to create changes. 

 At the Paris COP, there was little talk of food and agriculture, but at the Katowice, Poland, 
Climate Change Conference the world woke up to agriculture as a contributor to climate change 
and as a source of solutions.  

 Research is critical, but USDA is moving scientists to Kansas and thereby losing talent. Research 
investments are lacking, yet when dealing with GMOs and related issues strong science will be 
essential. 

 Extreme fragmentation is present in the area of technology, with technology efforts often not 
informed by policy or markets. Innovators must galvanize stakeholders by focusing on the right 
problem—for example, using RNA rather than DNA to create modified pests may lead to less 
controversy than current GMOs. Policy challenges are significant, with no federal officials 
attending 30 trials for new RNA-based pest management systems. But investors are interested 
in a bioreactor to test 100 metric tons of RNA that could accelerate the technology’s 
deployment. 
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Thursday, October 3, 2019 
 
Scott Fulton opened the second day noting that the conference began with optimism about the 
availability of technologies able to meet environmental challenges. But the optimism was tempered by 
the questions about how much time we have left for demand to be catalyzed.  
 

Keynote: Bob Perciasepe 
Bob Perciasepe, former EPA Deputy Administrator and current President of the Center for Climate and 
Energy Solutions, emphasized the urgent need for action on climate change and lamented the loss of 
U.S. leadership on the issue. However, businesses will generally ignore the Trump administration’s 
environmental rollbacks and are voluntarily adopting net-zero programs. “Daunting constraints” face 
the U.S. and world as they face the key challenge of deploying innovative technologies at scale. A suite 
of national policies is needed, and support for the Green New Deal and congressional activity are 
promising signs for the future. Tax incentives, federal research funding, and infrastructure investment 
for electric cars are among the technology drivers that government can adopt, and a price on carbon 
would be “the icing on the cake.” Regenerative agriculture that sequesters carbon will be important. All 
clean technologies are needed. 
 

Panel: Closing the Circle in the Circular Economy  
Moderator Paul Hagen of Beveridge and Diamond described the circular economy as one of the more 
cross-cutting themes that will help move the economy away from a system where products are used 
once and thrown away, with a lot of leadership thinking by companies and non-profits occurring on the 
topic.  
 
Panelist Giuliana Torta of the European Union began by noting that many scientists are working on 
defining the circular economy, which is not a popular term in the U.S. It is not just about waste 
management but is about materials management through designing products to make them recyclable 
and reusable and adopting related policies. The EU is seen as very pro-regulatory; some of the 28 
member states want regulations, but sometimes it is industry that asks for them to secure a level playing 
field. The European Commission’s new Commissioner for the Environment has plans that include the 
circular economy as a priority, and it is a core priority in the next EU budget. A dialogue with EPA has 
been launched, regarded by the agency as a way to monitor activities across-the-board. Among 54 EU 
action items, plastic is a top priority. Developing secondary raw material markets is needed.  
 
Jenny McClister of HP, Inc., described the company’s programs to implement its circular economy 
strategy, which has three pillars. First, the goal is to decouple growth from consumption, for example, 
using modular design that allows HP to more easily repair, maintain, and upgrade products. Second, HP 
is working to “disrupt industry business models,” with service-based business models as a cornerstone 
of the circular economy. HP seeks to promote “everything as a service,” such as printing and devices. 
Third, HP is seeking to digitize supply chains and production, aiming to transform how whole industries 
design, make, and distribute products, such as through 3D printing.   
 
First Solar’s Parikhit Sinha noted that the company is co-located near a glass company, so its recycled 
panels have a buyer, a concept known as “industrial symbiosis” that is necessary for a true circular 
economy. Solar will play a big role in achieving carbon neutrality by 2050, and will be needed at multi-
terawatt levels. Because the solar “hardware” materials—glass, aluminum, and copper—are finite, if the 
solar industry fails to execute on circularity its scalability will be limited. European policies have been 
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critical in advancing PV recycling; Japan and Australia are creating programs, but in the U.S. only 
Washington state has mandated PV recycling. The hope is that policy will move to mandate recycling so 
landfilling is not an option. Metals depletion is a hotspot, making metals recovery necessary for solar 
growth. Circularity provides a license to operate in response to concerns about waste solar panels and 
also creates needed efficiency.   
 
During a brief Q&A, these points were made: 

 Regarding barriers to scaling recycling, it was noted that recyclers are concerned about having 
predictable volumes of solar panel recycling, though EU law has created steady supplies.  

 For HP, there is a patchwork of regulatory definitions of waste that hampers transporting waste 
across jurisdictions; also, centralized recycling is needed for product take-backs.  

 The EU is reviewing current legislation, examining chemicals in trade, and by 2020 will have a 
roadmap for revisions as well as a Circular Economy Action Plan 2.0.    

 Certain chemicals will not be in circulation in the future circular economy. 

 Incentives are necessary, but it is a challenge to get customers to stop throwing away clearly 
recyclable materials. U.S. culture shuns regulating individuals. To get higher recycling levels, a 
policy driver is likely needed.  

 Regulatory regimes for the Circular Economy could include a Congressional directive to EPA to 
consider circularity in every rule. An EU approach in the U.S. would be helpful. The fairly uniform 
definition of hazardous waste is beneficial for promoting a Circular Economy. More special 
provision for “universal wastes” under the Resource Conservation and Recovery Act could help.  

 

Summary of Conference Highlights 
Moderators offered brief highlights of their panels. 
 
The Making, Moving & Measuring panel’s key takeaway was that technology offers a huge opportunity 
to generate and analyze new data sets in ways that create actionable and achievable outcomes, but to 
realize the opportunity, cross-discipline work to navigate the intersection of technology, policy, and law 
will be important. Complexities around the use of non-regulatory data in the context of traditional 
regulation and air monitoring are important.  
 
The Optimizing the Energy System panel’s key word was “optimization,” which rang true given the need 
to electrify everything for decarbonization, doubling the grid’s load. Major parts of the grid will need to 
be decentralized, with significant cost increases if optimization is not done properly. Innovation requires 
breaking down legal, technical, and economic barriers, as well as ensuring “human systems” can use 
innovations effectively. Clarity is needed about what we are optimizing for. Government knows how to 
regulate, but is not strong on incentives, which are needed going forward.  
 
The Evolution of E-Services panel underscored the tremendous entrepreneurial creativity worldwide, 
but scaling innovations faces challenges of social acceptance, a dated legal/policy framework, and 
economic considerations. E-services energy consumption is huge, but efficiencies are reducing the 
demand-side footprint. The services provide large benefits, and a lot of the innovations are happening 
without funding or intervention from the government, which is slow in this area. 
 
The Foods for the Future panel conveyed optimism about what can be done technologically, especially 
improving land use and cutting water and pesticide use, aided by drones and other technologies. But the 
battle cannot be won unless these are applied at scale. “The enemy is us” is a clear theme in the 
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conference as a whole. The urgency is there, but a collective effort involving technologists, lawyers, and 
others is needed.  
 
The Closing the Circle in the Circular Economy panel’s key takeaway was that, for many business and 
environmental reasons, companies are being ambitious about leading to a Circular Economy. The 
governance challenge is to get policies right, as the EU is seeking to do. Getting predictability is a 
challenge, but EU recycling mandates helped with solar panel recycling. Stakeholders may have a key 
role in developing technical standards. Whether in the Basel Convention, climate change, or the Circular 
Economy the U.S. must align better in the multilateral space.  
 
Scott Fulton floated the possibility of a project looking at how the U.S. could move from adhering to an 
outdated RCRA architecture that no longer reflects regulated community behavior to an architecture 
that allows greater harvesting of materials in commerce. ELI has a sense that serious retooling is needed 
to open up circularity. Even in today’s political setting, some reform might be possible.  
 
In response, it was suggested that ELI could examine the EU and U.S. systems to define a hybrid of the 
best elements, combining the advantages of the EU’s “thematic approach” that appears to be creating 
certainty with useful elements from the existing U.S. architecture.   
 

Legal Models for Change 
Todd Wildermuth, of the University of Washington School of Law, moderated the discussion, offering an 
overview of environmental law’s emergence and noting that while green technology is advancing 
quickly, the U.S. legal regime is not keeping up with the pace of technological change, in part because 
“mature” environmental laws are slow to adapt to new circumstances. Wildermuth commented on 
“conditional command-and-control,” under which a problem would be identified and a commitment 
made for the sources of a problem to solve it by a set date or face a penalty. He also suggested a 
massive national pollution monitoring infrastructure project that enable citizens to help identify 
problems. 
 
During the session, speakers offered key observations: 

 Stacey Mitchell, with Akin Gump, said that improved monitoring and other technologies have 
opened new fronts for enforcement, though these opportunities also create risks. More data 
makes compliance easier, and if violations are stopped quickly, fines will be lower. But while 
new technologies and data make enforcement far more possible, the challenge is to access and 
interpret the data, making sure the information is reliable. In “next-gen” compliance, permits 
could be designed to be more enforceable.  Commenting that current laws and Best Available 
Control Technology schemes can“disincentivize innovation,” Mitchell suggested that greater 
reliance on the “polluter pays” principle may serve to incentivize innovative solutions.  

 Jonathan Rackoff, of Marten Law, said that new “purpose-built statutory tools” are needed to 
encourage the development of problem-solving technologies. Speaking to how the White House 
Office of Management and Budget’s Office of Information and Regulatory Affairs (OIRA) review 
process could be leveraged to optimize such opportunities through agency rulemaking, he noted 
that in setting regulatory goals OIRA could focus on removing obstacles to innovation. OIRA also 
could leverage its convening function to bring external parties together to define regulatory 
priorities, could pursue joint rulemakings that lower compliance burdens, and that could foster 
international regulatory cooperation. 
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 Jay Pendergrass, of ELI, noted that both domestic and international judges are keenly interested 
in training on environmental law and, more broadly, the rule of law in general to serve the 
environmental enterprise. A recently established Global Judicial Institute on the Environment 
enables judges to work together, and a recent Climate Judiciary Project is focused on the science 
of climate. Judges have welcomed education on climate science and, as generalists, want further 
education about science generally. In considering legal models for change, judges are important. 
Noting his pessimism that Congress will act, he suggested reinvigorating the authorities 
provided by the National Environmental Policy Act, RCRA, and the Pollution Prevention Act—
laws that would enable bold action in the direction of innovation by a willing U.S. President. 

 

Luncheon Speaker:  
Peter Rogoff, CEO of Seattle’s public transportation system, Sound Transit, described plans to expand 
the Sounder commuter rail service in the face of unprecedented population growth in a region that has 
seen highway congestion more than double in just the last six years. In 2016, frustrated voters approved 
and funded a $54 billion ballot measure which, combined with other ballot measures, has supported 
Seattle pursuing the largest transit expansion program in the U.S. 
 

Colloquium: Where to From Here? 
In the final GreenTech 2019 session, participants provided observations about issues and suggestions on 
topics that the next GreenTech conference should consider:  
 

Feedback 
  Need to think about how to better facilitate a conversation between the tech industry and government 
  Consider a social science perspective, how does this technology influence behavior and vice versa? 
  The conference is missing an international perspective; we need to consider how these issues feed into the 

larger tech ecosystem 
  
  Is it possible to for the conference to include a skunkworks for policy development to allow for 

brainstorming? 
  Agree that folks from the social behavior space would be useful to have join this conversation 
  There needs to be a conscious effort to bring in other geographic regions of the US, not just the east coast 

and west coast. 
  Consider a smaller number of panelists with a discussion format, with limited formal presentations 
  Recommend sending a survey to everyone in the tech/policy space to solicit feedback on emerging 

trends/issues. The next conference can be designed based on the results of this survey. 
  More early career folks would add vibrancy to the conference 
  May be useful to consider themes for the conference, design event around a particular issue/topic 
  Need to consider how we go about leveraging the information provided at the conference 
  How do we use the tech to mobilize people to drive change or to incentivize companies to do more? 
  Conference needs to make a connection to sustainability, including human rights issues 
  There was no mention of environmental justice and how we can leverage this technology to improve the lives 

of marginalized communities 
  We need to make allowances for people from communities to engage tech companies to help them think 

through the benefits of their technologies to communities and society 
  Also consider the cost of technology; many people cannot afford it 
  How can we make the conversation more accessible to the general public? 
  We need to educate the public about the environmental potential of technology, and empower consumers to 

influence decisions 
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Feedback 
  Need to bring investors into the conversation, so we can accelerate the benefits of technologies here and 

abroad 
  Need a discussion around the workforce and how we can help create pathways for students to enter these 

tech companies and this tech/policy space 
  Need a panel on infrastructure as all sectors, even services, require infrastructure 
  Speakers should discuss policy steps, research or other process needs/outputs for post conference follow-up 
  Need to generate a wish-list at the end of the conference. How do we translate these discussions into next 

steps, like amending policies/laws? 
  There is a mismatch between driving re-use and the circular economy. There is a broad spectrum of 

components which need to come together to drive a circular economy 
  Consider the use of minerals and resources used to manufacture technologies (e.g., nodules used on ocean 

floor to mine minerals sustainably (Deep Green)) 
  We need to talk about technology in its design phase too 
  As technology and regulation changes, we need to keep the conversation going between service providers 

and users 
  Agree that we need to consider the life cycle impacts of technology 
  Also need to consider how we improve the quality of data and what we do with that data. A recent article 

points to data science story telling as a top emerging skill 
  Consider bringing in communications people to help envision outreach and public motivation around this 

conversation  
  Need case studies (e.g., data center improvements); need to drill down into the topics so audience can learn 

how goals can be achieved 
  Interested in how we incorporate private sector collaboration in this space; is there a way to do this without 

violating anti-trust laws? 
  ELI has an opportunity to review current statutes to determine if there are any provisions to help drive 

environmental performance and how to activate those provisions 
  For attendees to better understand who is in the room, it may be useful to consider having an activity which 

would require people to get into smaller, getting-to-know-you groups 

 
 

Appendix A – Conference Agenda 
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Conference Agenda 
October 1–3, 2019 

 
 
 
 

 

 

 

6:00-8:00 pm  WELCOME RECEPTION 

     

 

                                    

 

7:30-8:30 am  REGISTRATION & CONTINENTAL BUFFET BREAKFAST  

 

8:30-8:50 am  WELCOME 

                                 Scott Fulton, President of ELI and Conference Moderator 

 

8:50-9:30 am  KEYNOTE 

William K. Reilly, Former Administrator, U.S. Environmental Protection Agency 

 

9:30-11:00 am  MAKING, MOVING & MEASURING 

This panel will focus on the fundamental transformation of how goods are made and 

moved as a result of emergent technologies, and how advanced sensing/monitoring 

systems and predictive analytics could contribute to how we measure the impact of 

making and moving goods in the future. 

 

                                    Panel Moderator: Jennifer A. Prioleau, Division Counsel, HP Inc. 

Panelists: 

 Kristen Benedict, Emerging Technologies Lead, U.S. EPA, Office of Air 

Quality Planning and Standards 

 Philip Father, CEO, Scepter, Inc. 

 John Lovenburg, Vice President, Environmental, BNSF Railway 

 Mary Maxon, Associate Laboratory Director for Biosciences, Berkeley Lab 

 Matt Scholl, Vice President, Envirosuite 

 

11:00-11:15 am  BREAK 

 

11:15-12:45 pm  OPTIMIZING THE ENERGY SYSTEM 

October 1          The Amazon Spheres 

October 2          Bell Harbor International Conference Center 
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This panel will draw from experts on various aspects of our energy system their 

perspectives on how public policy can encourage greater integration and system-level 

optimization. 

Panel Moderator: Stephen Harper, Global Director, Env’t and Energy Policy, Intel 

Panelists: 

 Neal Elliott, Senior Director of Research, American Council for an Energy 

Efficient Economy 

 Steve Hauser, CEO, The GridWise Alliance 

 Mahesh Morjaria, Vice President, PV Systems Development, First Solar 

 Janet Peace, Senior Vice President of Policy and Business Strategies, Center 

for Climate and Energy Solutions 

 Lisa Jacobson, President, Business Council for Sustainable Energy 

 

12:45-2:00 pm  LUNCHEON  

                                      Gur Kimchi, Vice President, Amazon Prime Air 

 

2:00-2:15 pm  BREAK 

 

2:15-3:45 pm  THE EVOLUTION OF E-SERVICES  

This panel will explore technology “as a service,” for example, computational 

services such as cloud computing and blockchain, as well as efforts of service 

companies to reduce their energy and environmental footprint. 

 

Panel Moderator: Kathryn B. Thomson, Vice President & Associate General Counsel, 

Worldwide Transportation & Logistics, Amazon 

Panelists: 

 Joan Burns Brown, Lead Counsel, Blockchain Ecosystems and HeaIthcare 

Incubation Center, IBM 

 Eddie Pettis, Staff Software Engineer, Tech Lead Manager, Google 

 Nat Sahlstrom, Director, Amazon Energy, Amazon Web Services 

 

3:45-4:00 pm  BREAK 

 

4:00-5:30 pm  FOOD FOR THE FUTURE 

Food production is increasingly dependent on technologies which help farmers 

reduce water use and pesticides.  Drones, artificial intelligence and biotechnology 

are as much the tools of food producers as tractors and seeds. This panel will 

examine how these new technologies in the agricultural sector are being used to 

protect and grow our global food supply, enhance the livelihood of farmers, and 

reduce the environmental impacts of agricultural operations. 

    

Panel Moderator: Bradley Marten, Managing Partner, Marten Law 

Panelists: 

 Alma Cardenas, Program Manager, AI for Earth, Microsoft 
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 Congresswoman Suzan DelBene, Washington’s First Congressional District 

 Fred Iutzi, President, Land Institute 

 Kathleen Merrigan, Executive Director, Swette Center for Sustainable Food 

Systems, Arizona State University 

 Andrey J. Zarur, Ph.D., Founder and CEO, Greenlight Biosciences 

 

5:30 – 7:00 pm  NETWORKING RECEPTION 

   Drinks and Hors d’oeuvre will be served 

 

 

 

7:30-8:30 am  CONTINENTAL BUFFET BREAKFAST  

 

8:30-8:45 am  MORNING REMARKS 

Scott Fulton, President of ELI and Conference Moderator 

 

8:45-9:15 am  KEYNOTE 

Bob Perciasepe, President, Center for Climate and Energy Solutions 

 

9:15-10:45 am  CLOSING THE CIRCLE IN THE CIRCULAR ECONOMY 

This panel will explore various aspects of the emerging circular economy with a 

focus on business innovation and the role national and international legal 

frameworks play in enabling or constraining progress. 

 

Panel Moderator: Paul Hagen, Principal, Beveridge and Diamond 

Panelists: 

 Jenny McClister, Compliance & Social Responsibility Counsel, HP Inc. 

 Parikhit Sinha, Senior Scientist, Sustainability Research, First Solar 

 Giuliana Torta, Counselor for Environment and Maritime/Fisheries Policies, 

Delegation of the European Union to the United States of America 

 

10:45-11:00 am  BREAK 

 

11:00-11:30 am  SUMMARY OF CONFERENCE HIGHLIGHTS 

                                    Scott Fulton, President of ELI and Conference Moderator 

A feedback session with all panel moderators who will share the key highlights from 

their panels as well as draw any common themes between the panels.  

 

11:30-12:30 pm  LEGAL MODELS FOR CHANGE  

Up to the time of our discussion, there will be many expositions at the 
event on the wonders and possibilities of technology for making a 
greener/cleaner world.  But there is little in the program that would 
convert those hopes or ideas into firm policies codified into law.  It would 

October 3          Bell Harbor International Conference Center 
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be our task to discuss the modes -- available, workable, and maybe even 
wise -- of legal progress to accompany all that Green Tech progress. 
Discussion moderated by Todd Wildermuth, Scholar in Residence, Director of 
Environmental Law Program and Founder and Policy Director, University of 
Washington Envtl. Law & Policy Clinic, University of Washington School of Law 

Contributors: 

 Stacey Mitchell, Partner, Akin Gump 

 Jay Pendergrass, Vice President Programs and Publications, Environmental 

Law Institute 

 Jonathan Rackoff, Partner, Marten Law 

 
12:30-2:00 pm  LUNCHEON 

   Peter Rogoff, CEO, Sound Transit 

                                      

2:00-2:15 pm  BREAK 

 

2:15-4:15 pm  COLLOQUIUM: WHERE TO FROM HERE? 

   Scott Fulton, President of ELI and Conference Moderator 

Our goal in this last segment is to harvest as fully as possible the thoughts and 
impressions of those gathered at the conference.  A few questions are offered as a 
means of stimulating thinking and discussion; they are not intended to limit the 
scope of the observations shared.  Our discussion in this segment will borrow from 
the format for a traditional town meeting, with participants lining up to share brief 
reflections (1-3 minutes) in relation to the questions already offered, or thoughts 
relevant to the path forward on the technology/law/policy interface.   

 

4:15-4:30 pm  CLOSING REMARKS 

Scott Fulton, President of ELI and Conference Moderator 

 
 

 


