
Round 1 Questions 
 

Marc Hillmyer (CSP Director, Principal Investigator, UMN) 
Q1: Could you explain what you mean by carbon sequestration in enhanced oil 
recovery? 

 
Answer: As shown in the Global CCS Institute’s Global Status of CCS Report, 
many large-scale CCS projects employ enhanced oil recovery (EOR), which is the 
process of injecting captured CO2 into oil reservoirs to enhance oil production.  
Much of the injected CO2 remains contained in the reservoir; hence, EOR can be 
an effective means of sequestering captured carbon. 

 
Q2: Can you explain a little further the waste incineration strategy planned for 
Norway? 

 
Answer: The CCS project at the Fortum Oslo Varme facility—a waste to energy 
plant that provides district heating to Oslo—will capture an estimated 400,000 
tons of CO2 per year from the waste incineration to energy process. For further 
information, see page 73 of the Global Status of CCS Report.  

 
 

Ben Elling (Postdoctoral Researcher, Northwestern – Dichtel Group) 
Is a significant investment in nuclear energy worth it? What are the limitations of 
nuclear vs more sustainable energy sources?  
 
Answer: Most long-term energy system decarbonization scenarios include a 
small but significant role for nuclear power, given its status as an entrenched and 
reliable source of baseload electric power in many parts of the world. While the 
upfront costs of new nuclear plants are indeed significant—in the billions of 
dollars—its levelized cost can still be competitive with other forms of power 
generation. However, recent tracking analyses by the International Energy 
Agency (IEA) indicate that the pace of nuclear capacity additions has fallen 
behind where it needs to be to meet climate change mitigation goals.  
Advantages of nuclear include reliable baseload power, abundant global uranium 
resources, and low carbon emissions, whereas disadvantages include high 



upfront costs, perceived and real risks of radiation exposure, and waste 
management issues.   
 

 
Derek Batiste (Graduate Student, UMN – Hillmyer Group) 
Is there enough space or sites to hold all of the CO2 necessary to meet these 
emission goals? 

 
Answer: Yes. Analyses of global storage resources indicate that their availability 
will not be a barrier to meeting CCS mitigation targets. 
 

 
Hussnain Sajjad (Graduate Student, UMN – Reineke Group;  
Tolman Group) 
On sequestering facilities: does it make more sense to build facilities for carbon 
sequestering or should we just plant a bunch of trees?  

 
Answer: Indeed, reforestation is another important carbon removal strategy that 
must be pursued aggressively. However, reforestation must be accompanied by 
massive reductions to CO2 emissions arising from the energy system, for which 
CCS must play a major role. In other words, it is not an either/or proposition; we 
need both solutions to be deployed urgently. For example, one study estimated 
that reforestation in the United States could sequester around 20% of the 
country’s net annual CO2 emissions. This is an impressive number, but not 
enough to meet the massive CO2 emissions reductions required to meet the 
“well below 2 degree C temperature rise” ambitions of the Paris Agreement. 
 
 

Round 2 Questions 
 

Marc Hillmyer (CSP Director, Principal Investigator, UMN) 
Can you tell me more about your definition of “real time analysis” in the context 
of the MOF work? 

 
Answer: In the context of the MOF research, the term “real time analysis” is 
highly relative to the time it normally takes to produce useful sustainability 
analysis of an emerging technology, which is often measured in months or years 
after key R&D decisions are made. By constructing an analysis tool that could be 
used to assess the potential future impacts of a given set of MOF parameters 
being investigated in the lab, our aim was to provide directional feedback into 
the innovation process much more quickly than standard ex post facto analyses 
can provide. While, strictly speaking, this is not analysis in real time, it is much 
closer to real time than standard ex post facto approaches allow. 
 

 



Guilhem De Hoe (Graduate Student, UMN – Hillmyer Group) 
On modeling: how do you know when your model is good and/or when do you 
know to stop developing a model?  

 
Answer: This is a good question, because sustainability modeling can typically be 
quite complex with substantial—and often overwhelming—data requirements.   
Therefore, we often follow the old research adage that “models should be as 
simple as possible, but not simpler.”  In practice, this means modeling known 
elements of the system using established models and data whose accuracy has 
been previously proven, and then further modeling new or prospective elements 
of the system simplistically at first using reasonable data assumptions. Once a 
rough working model is in place, we then proceed to running uncertainty and 
sensitivity analyses on the model’s outputs to identify the specific model 
structure assumptions and parameter values that contribute most to results 
uncertainty, and then target those areas for specific improvements (including 
model refinement and collection of better data) to improve confidence in the 
model’s results. This process is often repeated several times. When ultimately 
applying the model, it is often necessary to “stress test” key insights by changing 
sensitive parameters to ensure that ensuing decisions are robust to remaining 
modeling uncertainties, which are typically unavoidable.   
 

 
Derek Batiste (Graduate Student, UMN – Hillmyer Group) 
Does your economic impact analysis focus primarily on the specifics regarding 
the technology transitions? Have you considered other economic impacts, for 
instance how many jobs are created or disappear when transitioning from 
traditional manufacturing versus additive manufacturing? 
 
Answer: My lab’s research focuses primarily on quantifying the capital 
investments necessary to enable industrial technology transitions at plants and 
across supply chains, as well as any changes in operations and maintenance costs 
that would be associated with such transitions. The goal is to give a macro-view 
of economic opportunities and barriers facing industrial firms, so that 
appropriate economic incentives can be designed. We do not typically consider 
broader economic effects, such as any changes to economic structure or jobs 
that arise from adopting new industrial technology pathways. These are 
important considerations, no doubt, but ones that are best left to economists!   


