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Introduction 

The need for sustainable development is essential to the future of our planet. According to the 

2019 Intergovernmental Panel on Climate Change (IPCC) special report, the global increase in 

temperature above pre-industrial levels related to global greenhouse gas emissions must stay below 2 

degrees Celsius (IPCC, 2019) to preserve current ecosystems and the critical services they provide to the 

world’s 7.8 billion people. Currently, the global temperature is nearing 1.5 degrees Celsius above pre-

industrial levels, leaving no time to hesitate. These unprecedented temperatures require immediate 

cohesive global action. If temperatures rise to 1.5 degrees Celsius, there will be increased extremes of 

both hot and cold temperatures, as well as increased droughts, which will threaten water availability in 

some regions. There will be extreme precipitation, loss of species and wide-spread extinction and sea 

level rise (NASA Global Climate Change, 2019). Humans will be greatly impacted by heat-related 

mortality, vector-borne diseases, loss of food security, and the destruction of coastal communities (NASA 

Global Climate Change, 2019).  Reducing greenhouse gas emissions in the upcoming decades is essential 

in the efforts to keep global temperatures below 1.5 degrees celsius (IPCC, 2019).  

This implies the need for a significant reduction in greenhouse gas emissions by the year 2030, 

and net-zero emissions by 2050. One of the current efforts to reduce greenhouse gas emissions is carbon 

net zero emission projects. Put simply, “net zero emissions” refers to when the total amount of carbon 

emissions produced are offset by strategies such as reforestation, carbon capture and sequestration, and 

the use of renewable energy sources, so carbon emission equals carbon sinks (Sokolov et al, 2017).  



 

Although achieving carbon net zero emissions is important when it comes to reducing environmental 

impacts, this can be difficult to accomplish, especially for larger groups. Finances, varying levels of 

concern, and disinterest among citizens can all limit a group’s progress in attaining carbon net zero 

(University of California, 2017).  

There are many strategies for addressing net-zero carbon emissions, and bringing many different 

approaches together effectively is one way to accomplish this. These strategies can include many different 

disciplines and working-groups across a range of fields within society. To use these innovative strategies 

effectively, these separate disciplines need to work together on all aspects of this shared goal of net zero 

carbon emissions. Having strong communication amongst these groups will allow for more practical 

solutions.  

One of the entities that seek climate change solutions and best practices for reducing the effects of 

climate change, particularly through carbon net zero strategies, are universities. They hold a special place 

in society because of their unique situation in terms of research potential and impact. Many scholars 

consider them to be “microcosms of society,” because innovations undertaken at these institutions can 

help predict their relative success at a broader level (Brinkhurst et al., 2011; Owens & Halfacre-

Hitchcock, 2006; Stephens et. al, 2008). As such, universities are increasingly enacting climate related 

solutions and are adapting more innovative roles that engage stakeholders such as students, faculty and 

researchers to spearhead innovation towards sustainability minded initiatives (Peer & Stoeglehner, 2013). 

While a select few universities have achieved net zero carbon emissions (e.g., Arizona State University, 

Colorado College, Colgate University) achieving carbon net zero emissions at the university level remains 

elusive for most universities. The University of California references financial issues and an insufficient 

understanding of carbon net zero among the campus community as two barriers that universities face. 

They also note that “coexisting models of centralized and decentralized decision-making” can make it 

more challenging to accomplish this goal, suggesting that clear communication and collaboration between 

groups is needed to solve complex problems like this (University of California, 2017). 



 

Research suggests that solutions to complex problems such as achieving carbon net zero are more 

likely to be successful when the appropriate stakeholders for any given issue or region participate in 

developing data and solutions (Beier, Hansen, Helbrecht & Behar, 2016). One of the tools that can 

facilitate the success of these complex issues is the process of co-production. Co-production is defined as 

the creation of knowledge and information through a shared research process. This process uses a variety 

of different stakeholders who represent all the various aspects within the  project.  These people, or 

groups of people, come from both academic and non-academic disciplines to jointly work together to 

solve a shared problem or goal. By bringing together a large group of people with different backgrounds 

of knowledge, solutions become driven by  many different perspectives and views (Hall & Contois, 

2019). This allows for a more well-rounded, reliable solution. Co-production creates a space for every 

aspect and factor to be included in the developmental  process of addressing the problem at hand. 

What this project aims to address is how co-production and the strategies within it can be used in 

the most effective way at the University of New Hampshire. UNH is one institution that seeks to 

contribute to sustainable practices through co-production to help mitigate the impacts of climate change, 

including carbon net zero emissions. An initial inventory was done from 1990-2003 on different carbon 

emission categories which included energy, waste, agriculture, and refrigeration within the university 

(UNH 2004). As seen in Figure A, UNH emissions are now 50% below recorded levels in 2001. 

 

 

 

 

 

 

 

 



 

Figure A 

 

Greenhouse gas emissions were quantified and tracked to understand where the majority of 

carbon dioxide as well as other harmful greenhouse gases were coming from. This step gave UNH the 

knowledge and background to begin solving their goal of carbon net zero. By having the numbers and 

information about current emissions and their specific sources, the university could start to focus their 

attention and prioritize categories of most importance. 

Keeping these efforts in mind, UNH has been a leading campus in sustainable initiatives, and is 

one of six Platinum-rated universities according to the AASHE Stars framework. For further progress to 

be made, it is important to learn from successful endeavors undertaken at other universities and 

understand where UNH currently stands. Therefore, the objective for this project is to identify a strategic, 

co-production approach for UNH to reach carbon net zero and provide an opportunity for them to move 

forward. Consequently, our research question is: how have other institutions utilized co-production to 

achieve their carbon net zero goals, and how can these be combined and tailored to the specific nature of 

how UNH implements initiatives? To seek answers to this question, we will be conducting research 

through literature review to identify what successful examples of co-production other universities have 

been implementing in their campus practices that lead to a project's success. In addition, we will also 



 

examine issues that UNH is having in regards to their use of co-production in research and knowledge 

production. We will determine the answer to this question by hosting a series of interviews with UNH 

faculty members across multiple departments to develop a holistic understanding of how collaboration for 

energy management functions at UNH.  

 

Methods 

Our research consisted of gathering examples of the use of co-production of knowledge in net 

zero carbon emission efforts in universities across the world and knowledge of the current strategies being 

undertaken at UNH. This consisted of the review of institutional web pages and research of these different 

universities, which was then followed up with interviews of select professionals who are directly engaged 

with net zero carbon efforts at the University of New Hampshire. 

 Our first step was to focus on different universities that have been rated Platinum, Gold, Silver, 

and Bronze by the AASHE Stars reports. Online research was done by looking at university websites, 

specifically through their sustainability related pages. This consisted of gathering information on 

materials such as climate action initiatives, campus sustainability newsletters, and annual reports to better 

understand how collaboration was used to achieve their net zero carbon goals. Specifically, information 

was gathered in regards to how these strategies were collaborative between students, academic 

departments, staff members, and other departments to form the co-production of knowledge. Although 

some universities may have utilized a co-production of knowledge approach to their net zero carbon 

emission initiatives, we expected that those universities would not directly state that they used “co-

production”. Instead, we had to decipher their initiatives and determine whether or not they used co-

production in these processes. Since there was not as much substantial evidence of co-production being 

used for net zero carbon initiatives as desired, we also examined other sustainability minded initiatives 

that applied this co-production process, such as zero waste initiatives or lowering energy consumption. 



 

We chose this approach so that we could replicate the best methods of collaboration for our net zero 

carbon emission goals at UNH. We kept track of this data by individually keeping records of each 

university that we had researched to identify if there was any substantial evidence of co-production being 

used. Each week, our team would conduct a meeting to debrief our own individual research to conclude 

what examples of co-production were the most relevant for our project’s research questions.  

After conducting our research, the collected information was grouped by the type of initiative; for 

example, a campus wide zero waste program or if the university has a sustainability office or not. We then 

examined how these varying sustainability minded projects/programs involved a collaborative process 

and whether they involved different groups of people in the decision-making process. These specific 

groups of stakeholders could be faculty, students, facilities, researchers, or any other group involved. 

Analyzing the data was accomplished by creating summary descriptions of best practices at each 

university and how they applied co-production. 

Additionally, we interviewed UNH staff members from the campus’s Energy Task Force, who 

are engaged with UNH’s net zero carbon efforts. These interviewees were chosen with the help of our 

advisor, Dr. Cameron Wake, an active member of UNH’s Energy Task Force. We created a focused 

interview structure by formulating pre-set, open-ended questions that we presented to university 

personnel at the specified interview time (Jamshed, 2014). We identified our overarching question as, 

“How was co-production used in the process to achieve sustainability goals at the university?”.  Follow-

up questions were formulated and tailored specifically to the person being interviewed. All of the 

interviews were recorded and transcribed with the interviewee’s permission, optimizing accuracy of 

interview content documentation.  

We analyzed our interview data by identifying overarching themes that were common in many of 

the interviews. Our five main themes were examples of co-production at UNH, issues with the term co-

production, lack of communication between university personnel and groups, UNH’s current portrayal of 

sustainability, and issues with co-produced research or knowledge. Next, we read through all of the 



 

transcriptions and chose quotes that fit into each theme. Then, to better organize the quotes, we grouped 

similar ones together and determined specific sub-themes for each category. 

To bring these different types of data together, we created tables for each data source containing 

the larger concepts we found, descriptions of each, and relevant quotes and examples, as seen in Figures 

B and C. This allowed us to compare both forms of data and identify common themes between other 

institutions and UNH.      

 

Results 

Institutional Web Pages Review  

An example of co-production that we found is Oregon State University's Global Hemp Innovation 

Center has 40 faculty representing 19 disciplines engaged in teaching, research, and extension services, 

“The Global Hemp Innovation Center serves as a research hub connecting faculty and researchers 

engaged in plant research, food innovation, pharmacy, public health, public policy, business and 

engineering” (OSU, 2019). The co-production in this example resides from the cross-disciplinary research 

and the pursuit of outreach that pertains to agriculture, and food systems (OSU, 2019). The Hemp 

Innovation Center also seeks to share their knowledge of hemp growth to other farms and higher learning 

institutions around the world using their “45th parallel strategy” that employs the shared learning and 

expertise to other institutions that reside on the similar latitude that OSU is on, which is the 45th parallel 

(OSU, 2019).  

 Another example at the University of California, Irvine, was the use of a carbon neutrality 

charrette to bring faculty, students, staff, and other campus leaders together to discuss the goals, 

challenges, and steps of their strategic plan. A charrette is a meeting in which all stakeholders in a project 

attempt to resolve conflicts and map solutions. Some takeaways from this meeting were to connect 

neutrality themes into coursework and find ways for different departments and subsets of campus life to 

collaborate, such as operations and research (UCI, 2016). 



 

Almost all schools that we researched used broad phrases suggesting a collaborative process such 

as, “Implementing a goal like this [carbon neutrality]  at a university is a campus-wide effort. The 

sustainability committee that originally created the goals includes staff, faculty, and students and is co-

chaired by the AVP for planning and project management and the dean of the college of arts and 

sciences” (American University, 2019). Another example from Bates College stated something similar: 

“Students are, ‘basically embedded in every single sustainability project that we’re doing, and they’re 

doing real work,’ says Tom Twist, the college’s sustainability manager” (Bates, 2019). These quotes 

suggest that a school may have used co-production by involving students, staff, faculty, but they provided 

no further details. Terms such as co-production were also not used. The universities described a 

collaboration process similar to co-production without specifically stating that co-production was used.  

Some of these findings from our institutional web pages review are summarized below in Figure B. 

Figure B: Results from Institutional Web Pages Review  

 

 

 

 



 

 

Interviews 

Unfamiliarity with the Term Co-production 

There was a lack of awareness on the term co-production at UNH. Many of those we interviewed 

had not heard of the word or heard of a broad range of different meanings of this term and wanted us to 

define co-production in our sense of this project. This allowed the interviewee to get a quick background 

of this term before jumping into our questions regarding this process. 

It was also pointed out how many examples of co-production were not specifically called by the 

same term and that they were usually under disguise as other terms. For example, one professional from 

the Sustainability Institute talked about other schools using different terms relating to this: “...people have 

been talking about the campus as a living laboratory, which they mean lets have students and faculty do 

sustainability projects on campus, working with campus staff, that makes the campus more sustainable.” 

This is an example of co-production but in this case referred to as “living laboratory.” 

 

Examples of Co-production 

 Most respondents were not aware of the term ‘co-production’ and did not know how to define it. 

After hearing a definition of co-production, however, most respondents provided examples of projects 

that they felt fit the criteria of this term. The most common example provided was UNH task forces. More 

specifically, it was mentioned that the Sustainability Institute that enacts task forces helps catalyze the 

process of co-production. An operations faculty member involved with Energy and Utilities at UNH 

stated, “I think what the SI is doing with setting up these task forces has really opened up this channel of 

communication [referring to disconnect between operations, faculty and researchers]. I think more and 

more of that to make sure that they are shared by the right people to make sure those communication 

channels are open.” A member of UNH’s Energy and Utilities department claimed, “Yeah, depending on 

the research faculty, some are better than others at bridging that gap (referring to disconnect between 

operations faculty and research faculty) like the folks over at the SI who bring in operations staff and 



 

research faculty. I sit on a task force that brings those groups together.” He also went on to say, “I know 

there is 4 or 5 task forces that sustainability acts as the moderator but have done a good job of assigning 

chairs to those task forces, like financial admin, folks from provost office so you're getting direction from 

a high enough level where the people assigned to these task forces are trying to now impact change and 

do it locally.” 

Beyond task forces, a few other possible examples of co-production were mentioned. Three of 

our interviewees mentioned possible co-production being done at the Stormwater Center here at UNH. 

Three of these faculty members at UNH believed that the Stormwater Center is a project with 

collaboration amongst multiple departments as it relates to sustainability. A member of Campus Planning 

stated, “For me, the largest place where I see this collaboration with sustainability has to do with our 

stormwater center. Most connectivity in sustainability is seen in Stormwater Center through faculty 

researchers working towards campus betterment.” This center not only worked with operations and 

faculty on campus but municipalities and towns in the local area. 

 

Challenges with Co-producing Research/Knowledge 

Through this research, our group found many issues with the work being done between the 

different departments on the UNH campus and researchers. One problem with trying to execute 

sustainability co-produced initiatives at UNH was that people already have full-time work that they have 

to prioritize. One facility member in operations stated, “I think that people should be dedicated 

specifically to this. We are all so busy [and] this is a great thing to do, but sometimes we don’t have time 

to follow through on a lot of things. We all have full time jobs, and faculty are teaching and a lot of 

people are really willing to help out with this stuff but it’s hard to find the time.” Many people had work 

relating to climate change but could not be fully dedicated to doing co-production type work.  

One issue stated by someone working in the Sustainability Institute mentioned the problem with 

different working time-frames between facilities and researchers. The ability to do research for the 

betterment of the campus with the needed help of facilities is challenging: “...for facilities and operations 



 

staff, their window of work tends to be shorter. They are looking at one, two, four years out at most, and 

mostly when they need information, or to decide, they realize they need this information and need it 

within a week, or month. For a lot of researchers the research they are working on is long-term, it takes 

awhile to get the money, to set up the studies, to analyze the data. You know research is not set up to 

answer questions in real-time or super rapidly. Which makes it pretty difficult because we identify and 

need the answer to a question now, not 5 years from now.” This issue of timing is compared with 

challenges of implementation of these co-produced sustainable initiatives. As a UNH Transportation 

Planning Committee member states, “Knowledge is great, but the step beyond knowledge is to apply the 

knowledge in the real world and actually make things happen. We have a lot of collaboration between the 

researchers and the operators. It is very easy to say we should be switching to some new fuel in our fleet, 

but the implementation process is often longer and more difficult than the research process. We may not 

have the resources to switch to an all electric fleet but it is the researchers role to push in that direction.” 

This quote demonstrates that co-production is necessary in order to transform ideas into reality. Without 

this collaboration, there would be a lack of implementation and therefore a lack of progress. 

 

Lack of Communication 

One theme that came up consistently in interviews, whether among operations personnel, 

students, or Sustainability Institute leaders, was a disconnect between operations staff and research 

faculty. In particular, interviewees noted that it was difficult to connect two sides of campus: those who 

are conducting research at the university and those who are considered operations faculty on campus. One 

member of the operations staff noted that, “they [research faculty] don’t know what our needs are...what's 

of interest to us, what our challenges are. And we don't know what their research interests are and grant 

opportunities are.” Another operations staff member had similar observations. In addition, one student 

observed that connecting UNH operations faculty with research faculty, specifically, is something that 

UNH could, “improve on” and that “established faculty that already have their research directions and 

goals, generally...tend to stick in those areas.”  



 

One of the Sustainability Institute staff members also noted that it was difficult for people to 

know where to look or who to look for when it came to bridging the gap between research and operations. 

This member observed that “even in SI [Sustainability Institute], I could not tell you definitively all the 

faculty who are doing climate change research or energy research, so if I can’t tell you, I’m positive 

those who are doing work in facilities could not list them all either... it’s hard for folks on either side  to 

know where to go and who to communicate with...to even get the conversation going to collaborate.”  

However, this staff member noted that finding a solution to this is necessary if they are going to be able to 

collaborate well. This lack of communication between research faculty and operations staff, specifically 

knowing who to connect with, what they are currently working on, and what their interests are, was 

brought up by four of the nine total interviewees. 

To increase communication between these groups, interviewees identified several different 

solutions. Both students brought up the possibility of having additional collaborative groups or events, 

such as “potential subcommittees or working groups” with the involvement of core research faculty, or 

scheduled workshops that were dedicated to bridging this gap. One operations staff member suggested 

that the Sustainability Fellows program and the Capstone model, where students dedicate some of their 

time and effort to specific sustainability challenges, can result in “meaningful work” and provide next 

steps for UNH to take.  

 

UNH’s Portrayal of Sustainability 

The University of New Hampshire values its standing as one of the nation’s leaders in 

sustainability. Offering a sustainability dual major, as well as deriving energy from the campus’s own 

cogeneration plant, UNH holds sustainability as a priority. Even though sustainability is a core value of 

the university, this may not be completely clear. An operations staff member explained, “We do a lot of 

projects you see but probably do more that you don’t see… complete electrical infrastructure upgrades, 

mechanical infrastructure upgrades, equipment, that kind of stuff.” Although these improvements are 

necessary and are responsible for overall efficiency and energy savings, these measures can often be 



 

overlooked. The university is good at implementing sustainability, but lacks adequate storytelling. An 

operations staff member reports, “Sustainability is the #1 highest rated portion of that [UNH Goals]. We 

are in the top, I don’t know 99% ... I think we have a hard time telling our story though…” Sharing the 

story of sustainability is crucial to getting students involved in this initiative on campus. There are 

barriers for the public to access information about sustainability projects going on, and this can be seen 

through broken website links that lead to a page displaying the words: Page Not Found. According to this 

respondent, UNH stands apart from other universities, because they aim to truly reduce carbon emissions 

on campus through the hard work of committees such as the Energy Task Force and the Transportation 

Policy Committee. Other universities, such as Ivy League institutions, have enough money to simply 

write a check to offset their carbon emissions, technically achieving “carbon neutrality.”  A 

Transportation Policy Committee member expressed, “If we look at the history of sustainability at UNH 

compared to an Ivy League school, we have been doing projects and investing money. While an Ivy 

League school has millions of dollars in endowments, and can achieve carbon net zero goals by writing a 

check and buying carbon offsets, they may not be changing their behavior, but rather just taking out their 

checkbook.” 

These findings from our interviews are summarized below in Figure C. 



 

Figure C: Interview Results 

 

Discussion  

 Our research questions focused on how other universities have used co-production to reach 

carbon net zero emissions and how these methods can then be applied to UNH. We also sought to 

understand some of UNH’s current issues regarding the use of co-production in achieving sustainability 

initiatives. 

 While we did find some universities using a co-production process, perhaps the most common 

phenomena we noticed in our findings is the general lack of awareness for the term “co-production”. 

Although not explicitly stated, we found a variety of legitimate examples of co-production being 

practiced. The hemp farm at Oregon State University stands as a successful example of the use of co-

production as a process. This suggests there are a multitude of other universities who are collaborating on 

sustainability projects using co-production without actually using that term. that we were unable to find 

due to the lack of general awareness of the term, “co-production” and its shortage of usage.  

 This wide-spread unfamiliarity with the term “co-production” made it difficult to identify 

universities that were using this process to pursue sustainability initiatives, even if they were. As a result, 



 

we have identified the need for a clear, consistent understanding of the word co-production among UNH 

faculty and staff. Once the definition is widely understood, it needs to be marketed in such a way that it 

will be used consistently in carbon net zero discussion at UNH. After this is accomplished, other 

universities who are utilizing similar processes to achieve carbon net zero and other sustainability 

initiatives could demonstrate their use of co-production by specifically referring to the process as co-

production.  

 In addition, we also found that there is still a large disconnect between faculty and operations 

staff at UNH, even though there are already existing groups that bring these two sides of campus together. 

Poor communication and a lack of knowledge about what projects members of each group are working on 

suggests that these two groups need to work and communicate more closely in order to accomplish carbon 

net zero goals. The fact that almost half of the interviewees mentioned this disconnect shows the 

significance of this issue and the need for improvement if operations staff and research faculty intend to 

collaborate effectively. Task forces, such as the Energy Task Force and the Net Zero Task Force, can 

serve as a starting point, but there needs to be a greater understanding between faculty and facilities staff 

about research interests, grant opportunities, and the possibilities of implementation. The issue of timing 

also makes it difficult for these groups to engage with each other consistently because each member has 

their own outside work to do.  

 

Limitations 

Since co-production is an emerging term, it is not yet widely known or used at universities. 

During our research process, it was difficult to identify universities that are utilizing the co-production 

process because none of them articulated that they do. If universities did state that they were using this 

process, even if stated in terms of another word, then they often lacked the in-depth details of how this 

process was used. This especially made it difficult when deciding if their process was beneficial or 

effective at all.  

 



 

Recommendations 

Our interviewees recommended ways to address the problem of a lack of dedicated time for 

collaborative work between research faculty and operations staff at UNH. The creation of more task 

forces, subcommittees or working groups could allow for specific time to discuss carbon net zero 

projects. This could help lead to a co-produced action plan if both groups knew there was a dedicated 

time for them to share their specific projects and vision for how they could contribute to UNH’s carbon 

net zero goal. Having smaller working groups could help specific members collaborate and stay updated 

on each other’s progress before bringing back ideas to the larger group.  

Another recommendation we have for UNH is to create a collaborative environment that would 

be hospitable for co-production, such as an outreach team that would be composed of existing members 

of UNH Task Forces who are familiar with the process of co-production. This outreach team would seek 

out projects on campus where they believe co-production could work. The primary objective of this team 

would be to develop ongoing relationships with the individual members of each project and to create an 

iterative process that would allow this team to teach these UNH faculty members about co-production and 

develop consistent knowledge production, collaboration, and communication that would eventually lead 

to co-production.  

In addition, another recommendation is to create and advertise opportunities to get involved in 

sustainability projects on campus, such as making it more accessible for students to join the different task 

forces. Fixing the broken website links about joining the task forces and placing them on parts of the site 

that are more visible could be the first steps in accomplishing this. We also suggest that the Sustainability 

Institute considers creating a Sustainability Ambassadors program, a council for exceptional students who 

are champions of sustainability in their academic work, jobs, and everyday lives. They could serve as 

representatives on the task forces and help co-produce knowledge by offering student perspectives. This 

could be similar to the Environmental Advocates program at UNH and the EcoReps program at Oregon 

State, but would involve students from all across campus, not just in the residence halls. 



 

Finally, because the universities we researched did not use “co-production” to describe their work 

to achieve carbon net zero, we suggest that the UNH Sustainability Institute creates a digestible, simple 

definition of “co-production” that faculty and operations staff can both understand. In this respect, UNH 

could be a leader in showing examples of how they co-produce knowledge, potentially inspiring other 

schools to label their co-productive efforts as such and make future research on the topic more accessible. 

 

Conclusion 

 Overall, our key findings show that co-production is a term that is poorly understood and used by 

university staff and faculty. Specifically, at UNH, we found that there was a disconnect between faculty 

and facilities staff, which made it difficult to collaborate and accomplish larger long-term carbon net zero 

goals. Our main recommendation for UNH is to implement an outreach team or subcommittees to lead an 

effort of connecting both researchers and operations in the process of co-production. This team of 

members who are well-trained in the utilization of co-production would assign responsibility for this type 

of process. The Sustainability Institute could also create a Sustainability Ambassador program in which 

honored students involved in Sustainability could join existing task forces to grant insight from a student 

perspective. Perhaps the most important recommendation we can offer UNH is to become a leader in the 

usage of the term co-production. UNH possesses an immense opportunity to share the knowledge of this 

concept and to cultivate relationships with fellow universities. Since co-production is an emerging term, it 

needs to first be incorporated into UNH’s discussion of carbon net zero efforts if future research and 

implementation of these co-productive strategies is to occur. 
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