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Executive Summary: National Industrial Symbiosis Program (NISP®) Canada Pilot Performance Report 
 
Industrial Symbiosis transforms: ‘waste’ resources into value-added inputs for 
other business. Industrial Symbiosis is a key, practical means for shifting 
businesses to a low carbon, circular economy. 
 

Circular business models will gain an ever greater competitive edge in the years to 
come because they create more value from each unit of resource than the traditional 

linear ‘take-make- dispose’ model. Accelerating the scale-up promises to deliver 
substantial macroeconomic benefits as well as open up new opportunities for 

corporate growth. World Economic Forum 2014 
 
Our feasibility study1 concluded that the UK-developed NISP® model achieves 
the most industrial symbiosis in the shortest amount of time. The NISP® 
model is delivered regionally; uses facilitation to engage businesses and identify 
symbiosis opportunities; requires regionally-based practitioners dedicated to 
helping businesses implement symbiosis. There is no cost for businesses to 
participate in workshops or access NISP® practitioners. 
 

The NISP® model supports UN Sustainable Development Goals 
 
✓ Goal 8: Promote inclusive and sustainable economic growth, 

employment and decent work for all 

✓ Goal 9: Build resilient infrastructure, promote sustainable 

industrialization and foster innovation 

✓ Goal 11: Make cities inclusive, safe, resilient and sustainable 

Delivering the NISP® Canada Pilot 
 
Although the NISP® model had been adapted to 35 countries, Canada’s unique 
geography, federal structure resulting in multiple environmental regulatory 
jurisdictions, and SME-dominated economy raised questions regarding the 
applicability and achievable benefits in Canada. So, a pilot was required.  
 
NISP® Canada was piloted in the Metro Vancouver and Greater Edmonton 
regions for 20 months (Oct 2017-May 2019) pilot, including 6 facilitated 
workshops and the retention of 2 full-time practitioners per region. The pilot was 
a program of Light House Sustainable Building Centre, a Vancouver-based not-
for-profit. The pilot was funded by Western Economic Diversification, Metro 
Vancouver, City of Edmonton, City of Surrey, City of New Westminster, Innovate 
BC, BC Energy & Mines, BC Ministry of Agriculture, and BC Citizen Services and 
Community Development (now BC Municipal Affairs). 

                                                
1 National Industrial Symbiosis Program Model Feasibility Study for Canadian Adaptation. Light 
House Sustainable Building Centre Society. 2016. 

The NISP® Canada pilot was a great success! 
 

 

 

 

Selected Outcomes by Region 

Outcome BC AB 

   

Additional Sales $236,600 $1,269,600 

Cost Savings $171,600 $4,670,100 

Total Direct Economic Benefit $408,200 $5,939,700 

GHG Emissions Avoided 
(tonnes CO2e) 

     12,900       11,000  

Waste Diverted to Landfill 
(tonnes) 

       2,600      251,200  

Industrial Water Savings (m3)        1,000   1,152,000  

# Resources Identified 2,302 1,824 

# MWE Resources Identified 950 952 

 
Given that only 160 out of more than 3,500 potential matches 
have been actively nurtured by practitioners so far, and we 
are still awaiting data from many of those, the benefits from 
NISP® Canada could be far, far greater. 
 

The NISP® Canada pilot was a success. NISP® Canada 
should continue, as it catalyses profitable private sector 

circular, low carbon economy activity with no new 
regulations required. 

 
The pilot demonstrated the importance of facilitated 
industrial symbiosis; The NISP® Canada practitioners were 
a crucial element of success, working directly with businesses 
to help them evaluate and implement their opportunities. 
 

  

Already $6.3M in cost savings and/or new 

revenues for participating businesses   

23,800 tonnes of CO2e emissions avoided1, 

equivalent to more than 5,000 passenger vehicles 

driven for one year1 

 

 

253,800 tonnes of waste diverted from 

landfill. 

Government ROI of 7 to 1. 

1,900 potential material, water, or energy 

‘waste’ resources id’d to date 

350+ businesses 

engaged, starting ‘from 

scratch’ in terms of 

regional business 

awareness of the 

model and pilot! 

Awesome initiative with a huge potential to help organizations to divert more from the landfill. 
- M. Capriles, Goodwill Industries of Alberta 

Fantastic concept. Great for industry. - C. Kiff, Kruger Products 

IS presents a great opportunity to reduce our ecological footprint while improving our business 
efficiency. – J. Thwaites, LUSH Cosmetics 

NISP® Canada now stands as an 
exemplary demonstration of regional, 
provincial, and national action on the 
low carbon, circular economy agenda. 

 
Governments at every level should 

continue to support NISP® Canada’s 
valuable contribution to Canadian efforts 

to tackle our global climate and 
ecological crises. 
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Selected Symbiosis Case Studies2 
 

Theatrically Heating Students 
 
Great Northern Way Scene Shop (GNWSS) is one of Metro Vancouver’s most 
significant producers of sets for regional theatre, opera, and film sets, generating 
clean wood waste which currently goes to landfill. Practitioners identified a match 
between GNWSS’s wood waste and BCIT’s new wood-fired district heating 
system. Once BCIT’s new boiler is purchased and installed (estimated late 
2019), GNWSS wood waste will begin heating students (buildings) at BCIT! This 
synergy is highlighted in a video (https://vimeo.com/277699619) produced by 
Metro Vancouver, showcasing NISP® Canada. 
 

Fashion-friendly Tissue 
 
Kruger Products produces facial tissue at its New Westminster plant. They 
achieved FSC® certification in 2011, the first tissue company in Canada to do so. 
Fabcycle operates firmly in the circular economy, collecting textile waste from 
apparel production and facilitating its reuse. Fabcycle was seeking heavy duty 
tubes to help organize the textiles in the storefront. During a site visit to Kruger, a 
NISP® practitioner noticed cardboard tubes in the waste bin, resources which 
weren’t originally tabled at a workshop. The practitioner was able to broker the 
transfer of tubes from Kruger to Fabcycle. 
 

Pallets are Paramount in Edmonton 
 
Paramount Pallet is the largest provider of pallets, including recycled pallets, in 
Canada. Paramount Pallet has collected used pallets from The City of 
Edmonton, Shell Canada’s Scotford Complex, GEEP Canada, Goodwill 
Industries, and Univar Canada. Univar saved $3,000 in disposal costs. Shell 
provided 1,200 pallets, diverting 3 truckloads from landfill. For GEEP, this 
synergy utilizes 12 trucks full of pallets or 142 tonnes of wood. Paramount was 
able to clean and repair the 1,172 tonnes of pallets collected from these partners 
so far, representing $14,000 in new revenues.  More synergies are pending! 
 

                                                
2 Specific quantitative outcomes are generally not shown as most companies prefer to have their 
results confidential and included only in our aggregate outcomes. 

Getting an Energy Boost from (Waste) Coffee 
 
Tim Horton’s (Devon) is a franchise operation for the iconic Canadian doughnut and coffee shop. 
The location generates food waste, including significant quantities of coffee grounds. One of 
EcoGrowth’s technology developments is a waste-to-energy system that runs on biomass. 
EcoGrowth collected 1 tonne of food waste from Tim Horton’s in Devon to test in its technology. If 
this works, then an EcoGrowth system may be installed at the Tim Horton’s to turn waste back into 
energy (hot water) to use back on site.  
 

Selected Synergies Under Development 

 
Gruger Family Fungi produces a compost-like ‘old’ fungus material. Delta Remediation is testing 
this waste because it appears as if it could work as an oil absorbent. The potential quantities 
involved are still confidential, but both parties report that this could result in a significant synergy, 
not to mention the repurposing of agricultural wastes into a new biobased product. 
 
Urban Granite makes stone counter-tops. While cutting them to size, this process generates stone 
scrapping calculated in $3-5 thousand of dollars per month in disposal fees. Devlin Construction 
is evaluating the stone off-cuts to determine if it can crush and reuse them as base road material. 
 
Newlyweds Foods produces herb and spice blends, among other food industry inputs. Its waste 
streams include a food-grade waxy residue. Groundstream is testing this residue for use in its 
biofuel systems or in its biofuel log production as a biobased binding agent. 
 
A major chocolatier generates spent coconut oil, which has the potential to fuel a Renewable 
Natural Gas facility. With the help of FortisBC, the chocolatier will investigate the use of this, and 
possibly some of its other biobased wastes, to support the growing demand for RNG in BC. 
 
Canadian Mattress Recycling generates waste leather and zippers from furniture recycling. Our 
Social Fabric is investigating collecting the leather and zippers to support its efforts to upcycle 
used textiles into new products.  
 
Cartem Donuts is investigating the use of this off-spec chocolate from Emkao Foods and off-
spec blueberries from Sidhu Farm as ingredients for its donuts. 

NISP® Canada Knowledge Gained 

 
Canadian businesses keen but extremely busy. NISP® 
Canada needs more practitioner site visits to shepherd 
implementation e.g., sample collection. NISP® Canada could 
benefit from more practitioners per region (more funding) and 
more time between workshops e.g., 3 per year instead of 4. 
 
To better engage manufacturers NISP® Canada struck 
partnerships with manufacturing associations. ‘Manufacturing’ 
has changed rapidly in Canada; we saw participation from 
new manufacturing types like micro-breweries / micro-
distilleries; scrap textile clothing manufacturers; algae-based 
aquaculture; and value-added cannabis. 
 
Regulations were only cited as a barrier once, and only 
because of uncertainty in new industries (algae-based 
aquaculture and cannabis.) 
 
NISP® Canada regions will generally be smaller than a 
province. Urban regions will be 50-75 km radii from urban 
centres. Rural regions will be larger and must be resourced 
for greater practitioner travel as well as more practitioner site 
visits. 
 
The NISP® pilot was run on a cost-recovery basis Grant-
funding, especially from government, will be the main short-
term funding model. However, it is crucial that government 
agencies consider that not all low carbon, circular 
economy solutions involve capital projects; it is difficult 
for NISP® Canada to fit in such funding programs, 
despite its ability to deliver on stated policy objectives. 
The NISP® model lends itself well to alternative financing 
which will be explored in future 
 

https://vimeo.com/277699619
https://vimeo.com/277699619
https://vimeo.com/277699619
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Introduction 
 

Why Industrial Symbiosis? 
 
Governments at every level are tackling challenges related to climate change and solid waste 
management by working to shift towards low carbon, circular economies. 
 
Industrial symbiosis refers to business-to-business relationships that mimic symbiotic 
relationships between organisms in nature, where ‘waste equals food’. In practice, industrial 
symbiosis involves the waste of one or more businesses (or similar government operations, 
such as a municipal wastewater treatment plant) being diverted to become an input to one or 
more other businesses. Symbiosis can occur between businesses in the same sector or 
businesses from different sectors. Industrial symbiosis has grown to include other business-to-
business collaboration that captures ‘waste’ or excess resources, such as used equipment, 
surplus facilities, or even in-house technical capacity, for use by another business that can add 
new value to the waste. Industrial symbiosis evolved as a theoretical means to achieve better 
environmental performance, but has proven to be a key, practical means for shifting businesses 
to a low carbon, circular economy. 
 
 
 

 
 
 
 
 
 

 
 
 
 
 

 
 
 
 
 

  

Circular business models will gain an ever greater competitive edge in the years to come because they create 
more value from each unit of resource than the traditional linear ‘take-make- dispose’ model. Accelerating 
the scale-up promises to deliver substantial macroeconomic benefits as well as open up new opportunities 

for corporate growth. 
World Economic Forum 2014 

 

“[I]ndustrial symbiosis programmes can facilitate partnerships that generate mutual value and 

improvements in resource efficiency, cost savings and new revenue. …This model is applicable worldwide.”  

Green Game-Changing Innovation: New Business Thinking from Around the World, WWF, 2010 

“Industrial symbiosis is a solution ready to be scaled…the potential global impact of large scale industrial 

symbiosis could be around US$7.7 billion per annum from an annual investment of only US$213 million.”  

Global Green Growth Forum, 2015 
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Why the NISP® Model? 
 
As discussed in the NISP® Canada feasibility study3 and excerpted here, industrial symbiosis 
can be catalysed in four key ways:  
 

1. Serendipity: Isolated examples of industrial symbiosis that was implemented by two businesses 

with no external help e.g., the businesses met by chance and recognized a specific opportunity. 

2. Passive Engagement: Waste exchange databases that allow businesses to enter their waste 

materials and / or search for input replacements. Sometimes supported by a co-ordinator who 

keeps an eye open for opportunities, or who might connect businesses to resources needed to 

implement the transaction e.g., a transportation company. 

3. Data-Driven: Third-parties visit companies and collect data via surveys, interviews, and waste 

audits. The third-parties then review the data to look for opportunities. Businesses are provided 

with just the recommendations, or the third-party is resourced enough to spend time trying to 

convince the businesses to implement them. 

4. Facilitated: Businesses are engaged as a group, such as in a workshop, where a facilitator helps 

to identify potential symbiosis opportunities by drawing out businesses’ resource stream haves 

and wants. Facilitators then follow-up with businesses to help them implement the 

opportunities. 

Our pre-pilot feasibility study4 concluded that the facilitation-based, UK-developed NISP® 
model achieves the most industrial symbiosis in the shortest amount of time. The award-
winning NISP® model has now been adapted to 35 countries. The NISP® model includes 
several core elements key to its worldwide success: 
 

• Regional delivery, fostering business relationships across industrial park and local 

government boundaries; 

• Locally-based facilitators (“practitioners”) dedicated to nurturing industrial symbiosis 

opportunities from idea to implementation; 

• Identification of a large number of potential symbiosis opportunities, particularly via 

facilitated workshops; 

• Supporting IT Platform (SYNERGie®) ensures that all benefits are accurately quantified; 

and 

• No cost for businesses to participate in workshops or access NISP® practitioners. 

  

                                                
3 National Industrial Symbiosis Program Model Feasibility Study for Canadian Adaptation. Light House Sustainable Building Centre 
June 2016 
4 ibid. 
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Our pre-pilot feasibility study5 found that: 
 

The NISP model has been independently evaluated. It has been identified by several 

organizations, including the Global Green Growth Forum, EC Directorate General for the 

Environment, and World Wildlife Fund, as being one of the top international best 

practices for achieving resource efficiency and fostering sustainable business activity. 

The NISP model has been independently audited. Its methodologies for calculating the 

benefits from implemented symbiosis opportunities has been verified, and the scale of 

benefits achieved in the UK has been confirmed.  

The NISP model has proven to be adaptable, with initiatives based on the model now 

running in 21 countries. As the NISP network has grown, the framework has proven itself 

adaptable to different geographies and financial models. NISP has proved its flexibility to 

being adapted to many contexts, with varying geographical or financial conditions. 

The NISP model supports Canada’s national and international policy commitments. 

Therefore, the Canadian government, and, provincial and municipal governments, 

should support the establishment of a NISP in Canada. 

 
The NISP® model advances a low carbon economy by reducing greenhouse gas emissions 

through six different methods: 

1. Inputs: Lower embedded energy in processing recycled materials than extracting virgin 

raw materials 

2. Processes Savings: in gas, electricity and other fuel use by synergy partners, principally 

through innovation 

3. Fuels substitution: Replacing fossil fuels with other fuel sources in industrial processes 

4. Transport Reduction: in transport directly related to implementation of local synergies 

5. Disposal Reduction: in reducing biodegradable material sent to landfill 

6. Energy Production: of energy through, for example, anaerobic digestion and utilisation of 

waste heat 

 

  

                                                
5 ibid. 
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The NISP® model also closely supports several of the United Nations’ Sustainable 

Development Goals and targets, as detailed in the NISP® Canada feasibility study: 

 

Goal 8: Promote inclusive and sustainable economic growth, employment and decent 

work for all 

Target: Achieve higher levels of economic productivity through diversification, 

technological upgrading and innovation, including through a focus on high-value added 

and labour-intensive sectors 

This target is supported by Industrial symbiosis as synergies among industries promote 

innovation that reduce the amount of raw materials used. Shifting towards increased 

product value and reparability also reduces consumption of goods and resources. 

Target: Promote development-oriented policies that support productive activities, decent 

job creation, entrepreneurship, creativity and innovation, and encourage the 

formalization and growth of micro-, small- and medium-sized enterprises, including 

through access to financial services 

Counterintuitively, there has been significant participation of SMEs in NISPs worldwide. 

The UK participation of SMEs is documented in the Pathways to a Low Carbon Economy 

report, which further found that 20% of implemented symbiosis opportunities involved 

some level of innovation. 

Target: Improve progressively, through 2030, global resource efficiency in consumption 

and production and endeavour to decouple economic growth from environmental 

degradation, in accordance with the 10-year framework of programmes on sustainable 

consumption and production, with developed countries taking the lead 

This target is supported by Industrial symbiosis as synergies among industries promote 

innovation that reduce the amount of raw materials used. Shifting towards increased 

product value and reparability also reduces consumption of goods and resources.  

Goal 9: Build resilient infrastructure, promote sustainable industrialization and foster 

innovation 

Target: By 2030, upgrade infrastructure and retrofit industries to make them sustainable, 

with increased resource-use efficiency and greater adoption of clean and 

environmentally sound technologies and industrial processes, with all countries taking 

action in accordance with their respective capabilities. 
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NISPs target existing industries; therefore, NISPs catalyse retrofit activities. The resulting 

symbiosis partnerships increase materials, energy, and/or water resource-efficiency. 

20% of the resulting symbiosis partnerships involve some level of clean technology 

innovation. 

Goal 11: Make cities inclusive, safe, resilient and sustainable 

Target: By 2030, reduce the adverse per capita environmental impact of cities, including 

by paying special attention to air quality and municipal and other waste management 

NISP initiatives have been proven to significantly reduce the amount of solid waste 

requiring landfill; the use of hazardous wastes; industrial water consumption; energy 

consumption; and greenhouse gas emission generation. These impacts are on a regional 

or metropolitan area scale. 

Why a NISP® Canada Pilot? 
 
Although the NISP® model had been adapted to many countries, Canada’s unique geography 
and federal structure resulting in multiple environmental regulatory jurisdictions raised questions 
regarding the applicability of the model in Canada. Furthermore, Canada’s economy has very 
few traditional heavy industrial complexes remaining; instead, the economy comprises largely 
SMES, albeit generally very modern ones. Many government and private sector stakeholders 
were uncertain that the benefits seen internationally from the application of the NISP® model 
could be achieved in the Canadian context. Therefore, a pilot was deemed a necessary pre-
cursor to a multi-region, cross-country NISP®. 
 
NISP® Canada was piloted in the Metro Vancouver and Greater Edmonton regions, allowing 
the model to be piloted in two different environmental policy regimes and in regions with 
differing economic compositions. Although 24 – 36 month programs are recommended so that 
results can become more apparent, it was difficult to secure enough resources to sustain a pilot 
for that duration. Therefore, the NISP® Canada pilot was set for 18 months, and ran from 
October 2017 to March 2019, including 6 workshops and the retention of 2 full-time practitioners 
per region. 
 
The pilot was run as a program of Light House Sustainable Building Centre, a Vancouver-based 
not-for-profit, supported by International Synergies Ltd., the UK-based creators of NISP®. Light 
House’s Vancouver office doubled as ‘headquarters’ as well as the regional office for Metro 
Vancouver NISP® Canada  
 
The pilot was funded by Western Economic Diversification, Metro Vancouver, City of Edmonton, 
City of Surrey, City of New Westminster, Innovate BC, BC Energy & Mines, BC Ministry of 
Agriculture, and BC Citizen Services and Community Development (now BC Municipal Affairs).   
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NISP® Canada Pilot Delivery 
 

Practitioners & Management Team 
 
The NISP® model relies on dedicated, generally full-time practitioners to recruit businesses and 
to identify and nurture symbiosis opportunities. Each region is usually supported by at least one 
‘senior’ practitioner and one ‘junior’ practitioner. Practitioners are most effective when they 
combine technical backgrounds and experience with solid problem-solving and communication 
skills. 
 
Practitioner positions were posted and there was a competitive hiring process. NISP® Canada 
initially recruited two practitioners per region – one very experienced practitioner supported by a 
mid-level practitioner in Metro Vancouver, and two mid- to senior- level practitioners in Greater 
Edmonton. As per NISP® international experience, it was important to retain practitioners with 
industry experience. Practitioners receive 68 hours of training from International Synergies Ltd 
UK (ISL), including 40 hours during the week of the first workshop for very hands-on training. 
 
The practitioner team was led by Timo Makinen, MRM, MBA (now Director of Operations, 
NISP® Canada). Timo is a chemical engineer with over 30 years of industry experience with 
companies such as Shell Canada, BC Hydro, BC Gas (now Fortis BC), and BC Research Inc. 
Previously, he was the Sustainable Development Manager for Shell’s international sulphur and 
road bitumen businesses. His career experience includes energy project design and planning; 
energy economics and forecasting; integrated resource planning and DSM; GHG strategy 
development and implementation; and carbon offset origination and verification. 
 
The NISP® Canada overall pilot was led by Tracy Casavant, BASc, MES (now Managing 
Director, NISP® Canada & Circular Economy). Tracy integrates backgrounds in chemical 
engineering and environmental studies plus 25 years of industry experience. Tracy has been a 
leader in the industrial ecology field for 20 years. She co-managed the development of the 
$95M TaigaNova Eco-Industrial Park in Fort McMurray and led the original Pearson Eco-
Business Zone Strategy to apply industrial ecology to Canada’s largest business zone. She has 
been an invited speaker in Turkey, South Korea, Taiwan, Mexico, Peru, and Ecuador. Tracy 
also teaches Industrial Ecology in BCIT’s Environmental Engineering Technology program. 
 
Technology transfer, training, and technical advisory was provided by James Woodcock, BSc, 
BTech, International Programs Manager, International Synergies Ltd. UK. With over a dozen 
years of international working experience, James currently manages and delivers Industrial 
Symbiosis programmes in a number of countries including Belgium, Finland, Germany, The 
Netherlands, South Africa, Spain and Turkey. Previous projects have also included Brazil, 
China, France, Ghana, Hungary, Poland, Romania and Slovakia. His responsibilities include 
project management and delivery to pre-defined targets, training of new and complex concepts 
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to various audiences (including non-English speaking audiences working with translators), and 
support of project delivery to in country teams. 
 

Business Recruitment Process 
 
NISP® succeeds because it engages businesses (and similar organizations such as the 
operational departments of academic and public institutions) of all sizes and across all sectors. 
The program’s success depends on the participation of businesses; it is important to build 
general awareness of the program as well as ensure workshop invites reach the right audience. 
 
NISP® Canada delivered general outreach via social media, presentation to business groups, 
and attendance at industry networking events. Despite the prevalence of social media, 
individual emails were still the most effective way to secure business participation in a 
workshop. Presentations and conference networking were also effective, as was mass email 
distribution via industry association partners, such as the BC Alliance of Manufacturing. On the 
other hand, social media was effective at raising general awareness and at engaging existing 
NISP® Canada participants, especially by disseminating their circular economy efforts. 
 

Social Media 
 
NISP® Canada has been utilizing three social media platforms: Facebook, Twitter, and 
LinkedIn. We have used social media to raise awareness of the program, but also to generally 
raise awareness of regional, national, and international circular economy activity. 
 
The NISP® Canada Facebook page (https://www.facebook.com/NISPCanada/) had more than 
200 followers as of May 30, 2019. While the overall audience reach was smaller than Twitter, 
we found the reach to be more effective, as evidenced by 77 event responses and 36 click-
throughs to workshop registration pages as of May 30,2019. 
 

 
Figure 1: NISP® Canada Facebook Statistics, Jun 1, 2018 to May 30, 2019 

  

https://www.facebook.com/NISPCanada/
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Figure 2: Sample NISP® Canada Facebook Postings (Workshop Invite & Related Education) 

The NISP® Canada Twitter account (https://twitter.com/nispcanada) now has 301 followers and 
more than 1,100 direct interactions (Likes). Our overall reach fluctuates, with heavier 
impressions coinciding with workshop promotion. 
 

 
Figure 3: NISP® Canada Twitter Impressions Dec 1, 2017 to May 30, 2019 

https://twitter.com/nispcanada
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As the pilot progressed, NISP® Canada began increasingly using LinkedIn, establishing its own 
page (https://www.linkedin.com/company/nispcanada/?originalSubdomain=ca). In addition, 
NISP® Canada staff found their personal accounts helpful for promoting workshops, targeting 
workshop invites and general participation, and identifying potential supporters. The number of 
new LinkedIn page followers per month is shown below. LinkedIn activity tends to increase post-
workshop, as participants get more engaged. 
 

 
Figure 4: NISP® Canada LinkedIn Page - New Followers Per Month 

 

Presentations, Conferences, and Third-Party Events 
 
NISP® Canada team members participated in a variety of 
events in an effort to raise awareness and engage businesses 
generally, as well as to target sectors of interest to program 
funders e.g., agriculture sector. While presenting was helpful in 
drawing out potential business participants and future program 
supporters, we also found that even circulating in trade shows 
and having one-on-one conversations with exhibitors also 
helped to increase workshop and program participation. 
Selected outreach events are listed below: 
 
 

 

Timo Makinen, NISP® Canada at the BC Tech 
Summit 

https://www.linkedin.com/company/nispcanada/?originalSubdomain=ca
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• BC Environmental Industries Association 

• BC Environmental Managers Association 

• BC Tech Summit 

• BCIT Industrial Research Symposium 

• Buildex 

• Coast Waste Management Association 

• Energy Connections 

• Environment Canada Circular Economy Experts Roundtable 

• Metro Vancouver Sustainability Breakfasts 

• National Zero Waste Council 

• Pacific Institute for Climate Solutions 

• Planet Textiles 9th Annual Summit 

• Recycling Council of BC Annual Conference 

• Solid Waste Association of North America – Pacific & Yukon Chapter 

• UNBC 

• Vancouver International Film Festival Sustainable Production Forum 

• Western Canada Hemp Industry Conference 

Identifying Potential Synergy (Symbiosis) Opportunities 
 
Potential synergies between companies are identified primarily via specially facilitated 
workshops, especially at the start of the program. However, as the program progresses and the 
network of participating companies grows, then practitioners play a larger role in identifying 
potential matches. 
 
The NISP® model is probably most well known for its use of facilitated workshops that bring 
businesses together to tease out potential symbiosis opportunities (workshop “matches”). 
NISP® Canada delivered 12 workshops in total, 6 per region. 
 
Each workshop also requires volunteer table facilitators and assistants, who each receive 6 
hours of training. These volunteer facilitators are drawn from funders, local business champions, 
local government staff, and other volunteers with suitable background e.g., mature graduate 
students with industry experience.  
 
Based on the NISP® model, the workshop agenda was generally as follows: 
 
8:00 Networking, Registration, Coffee 
8:30 Opening address (standard overview presentation tailored to local context) 
9:00 Guest speaker(s) (usually local business champions already practising industrial 

symbiosis; government supporters, etc.) 
9:20 Detailed workshop instructions 
9:30 Coffee break 
9:50 Haves, Wants & Synergies Working session facilitated according to international 

protocol 
11:30 Networking Lunch: During this time, practitioners review working session outcomes. 
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12:30 Closing Message: Reinforce key messages and collective value; remind businesses they 
can opt-out of sharing data in the workshop outcome mini-report; close with key 
highlights from the working session 

 
Ahead of the workshop, businesses are provided with a Workshop Preparation handout to 
prompt them to begin thinking about resources they have and resources they want. “In the 
context of Industrial Symbiosis, it is important that ‘resources’ are recognised in their broadest 
context. There is a natural tendency to think about waste….Your outputs may not be waste-
related, but could easily be available resources that you can supply to another company as part 
of an ongoing agreement.” Businesses are also provided with a worksheet so that they can 
brainstorm ahead of time what resources they have/ need. The worksheet breaks resources 
down into the following categories: Materials, Capacity, Energy, Land, Logistics, Water, 
Expertise. 
 
At the end of each workshop, businesses receive a summary report as well as an individual 
report summarizing their specific matches and providing contact information for their matches. 
Workshop summary reports and workshop match matrices have been collated in Appendix A. 
 
As the program progresses and the network of participating companies grows, then practitioners 
play a larger role in identifying potential matches. Practitioners might identify additional matches 
by: 

• Applying their personal knowledge of resource HAVES and WANTS gained from 

multiple workshops to match companies from different workshops; 

• Visiting businesses (workshop participants, businesses referred by a workshop 

participant, businesses who have contacted NISP® but were unable to attend a 

workshop, and businesses identified as potential participants by the practitioners 

themselves) to expand resource HAVE and WANT knowledge then seeking matches 

based on their personal knowledge or using Synergie® analysis; and  

• ‘Mining’ the Synergie® tool to identify cross-workshop matches. 

 

Nurturing Active Synergy (Symbiosis) Opportunities 
 
Regardless of the origin of a potential match, practitioners must ultimately organize and 
prioritize potential matches as there are not enough resources (practitioners) to follow-up on all 
of them simultaneously! Matches are prioritized based on a number of factors. For example, in 
the early stages of the program, matches that seem quick to implement or those involving high 
profile or especially keen companies are pursued. As the network grows, and the number of 
potential matches grows, practitioners can (and need to) apply more stringent prioritization 
criteria, such as focusing on those matches with high potential landfill diversion, cost savings, or 
GHG emission reduction. The NISP® Canada networks in Metro Vancouver and Greater 
Edmonton now have enough critical mass that a more strategic prioritization of matches has 
begun. This is described in the Types of Resources Identified section. 
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Matches prioritized for active follow-up become Active Synergies. Using the SYNERGie® 
software platform, these matches are formally advanced to the first stage of an official synergy 
by assigning the match a Synergy ID and transferring the match from a workshop result to the 
Idea stage. Synergies progress through five stages: 

1. Idea: Synergies (previous potential matches) prioritized for follow-up and tracking. 

Projected, initial estimate outcomes6 are entered. 

2. Under Development: Synergies are moved to this stage once a practitioner starts 

working with the respective businesses, or if we know the businesses are actively 

working together to implement the synergy. 

3. Live (Pending): At this stage, the synergy is happening / has happened, but the 

outcomes are only estimated not verified. 

4. Live: The synergy is happening / has happened, and the companies have signed off on 

projected outcomes.  

5. Ended: The synergy reaches a natural end – either through the resource being depleted 

(batch transfer), or the contract between the two companies ceasing (be that through 

commercial decisions or some other reason such as one of the companies going out of 

business). 

Also, at any point, Barriers can be logged against any synergy. Barriers can be technical, 
financial, regulatory (policy), or other. Once the barrier is removed, practitioners can ‘release’ 
the barrier and progress the synergy in the normal way. 

  

                                                
6 Outcomes include metrics such as Diversion from Landfill; Revenues Generated; and GHG Emission 
Reduction. 
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NISP® Canada Pilot Results 
 

Economic & Environmental Benefits 
 
To date, even if no other potential matches are converted to Active Synergies (see previous 
section) and if no other data is collected from activated synergies, then implementation of the 
existing Active Synergies will result in: 
 

$6.3M in direct economic impact to participating 
businesses; 
 
23,800 tonnes of CO2e emissions avoided7, 
equivalent to more than 5,000 passenger 
vehicles driven for one year8; and 
 
253,800 tonnes of waste diverted from landfill. 

 
Most workshop participants are unable to provide quantitative information about their resources 
during the workshop. Outcome data is generally collected manually from the companies, with 
the accuracy of this data increasing as companies progress from a potential synergy to full 
implementation. The greenhouse gas emission calculation methodology may be found in 
Appendix B. 
 
Overall, as we are just beginning to see implementation ramp up, the data for outcomes is 
limited. However, even based on limited data, the projected program outcomes are significant.  
 
A breakdown of outcomes per region is shown in Table 1 on the following page. 
  

                                                
7 Based on the NISP® model IPCC-compliant greenhouse gas emissions calculation methodology. Note that the default factors for 
Grid Electricity were replaced for BC with 0.00001 tonnes CO2/kWh, reflecting BC’s relatively low carbon electricity grid, while the 
default 0.00064 tonnes CO2/kWh is being used for AB subject to further input from the Province of AB. 
8 U.S. EPA Greenhouse Gas Equivalencies Calculator https://www.epa.gov/energy/greenhouse-gas-equivalencies-calculator 
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Table 1: Summary of Potential Regional Outcomes Known as of May 30, 2019 

Outcome BC AB Total 

Additional Sales $236,600 $1,269,600 $1,506,200 

Cost Savings $171,600 $4,670,100 $4,841,700 

Total Direct Economic Benefit $408,200 $5,939,700 $6,347,900 

GHG Emissions Avoided (tonnes CO2e)      12,900       11,000       23,900  

Waste Diverted to Landfill (tonnes)        2,600      251,200      253,800  

Virgin Materials Displaced (tonnes)        1,500      232,200      233,700  

Industrial Water Savings (m3)        1,000   1,152,000   1,153,000  
    

# Workshop Participants 162 139 301 

# Resources Identified 2,302 1,824 4,126 

# MWE Resources Identified 950 952 1,902 

# Synergies Identified 1,303 1,117 2,420 

# Synergies Converted 96 64 160 

# Synergies Implemented 16 6 22 

 

Cost-Benefit Analysis 
 
Given that only 160 out of more than 3,500 potential matches have converted to Active 
Synergies by regional practitioners so far, and even among those 160, we are still awaiting 
implementation and outcome data, the benefits from NISP® Canada could be far, far 
greater. However, as we have seen, these benefits will likely only accrue if there are sufficient 
resources to support practitioners, who are key to implementation. It is the nature of business, 
especially SMEs which make up 95% of businesses in BC, that very few matches proceed to 
implementation without the assistance of a practitioner. 
 
From a business perspective, these outcomes were achieved only when businesses calculated 
a positive cost-benefit ratio; no business was required to implement a potential synergy unless it 
made business sense to do so. From a government perspective, a collective investment of $1M 
was made to support the delivery of the pilot. Government funding catalysed direct economic 
benefit (to-date) to a factor of 6.3:1, a phenomenal return on investment. When carbon pricing of 
$30 / tonne CO2e is added to the direct economic benefit, then 
 

government investment in the NISP® Canada pilot 
provided an economic return of 7 to 1. 
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The pilot outcomes demonstrate that the NISP® model is feasible in Canada, and that, has 
been seen internationally, the NISP® model catalyses market-driven action resulting in 
significant environmental benefits. These results definitively support the continuation and 
expansion of NISP® Canada in BC and nationally. 
 

Synergy Pipeline: Potential Matches 
More than 3,500 potential matches have emerged from the twelve pilot workshops. The majority 
of potential matches are for materials. Interestingly, the second most common type of match is 
for expertise. This speaks to the NISP® model’s potential to foster knowledge exchange and 
innovation. An overview of the potential matches to date is shown in Figure 5. 
 

 
Figure 5: Overview of Potential Matches Per Type, Both Regions 
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Selected Symbiosis Case Studies9 
 

Theatrically Heating Students 
 
Great Northern Way Scene Shop (GNWSS) is one of Metro Vancouver’s most significant 
producers of sets for regional theatre, opera, and film sets. As a result, it has a steady stream of 
clean wood waste which currently goes to landfill. 
 
As part of its efforts to reduce its carbon footprint and create infrastructure that doubles as 
training and research opportunities, BCIT is constructing a new, wood-fired district heating 
system and has capacity for additional feedstock. 
 
Practitioners identified a match between GNWSS’s wood waste and BCIT’s wood waste needs. 
This synergy is an example of inter-workshop matching. GNWSS attended the first workshop in 
October 2017, and BCIT the second in January 2018. BCIT staff discussed how they were 
building a new Burnaby campus district heating system, fired by clean wood. NISP® Canada 
had toured the GNWSS in November, and observed first-hand the sort of wood waste 
generated there. Recognizing a good fit, BCIT and GNWSS were connected by the team shortly 
after the January workshop, and the two parties continue to finalize the details of this synergy. 
BCIT is revising its boiler selection after the initial EU certified unit it purchased and installed 
was rejected by Canadian regulators. Once the new boiler is purchased and installed (estimated 
late 2019), GNWSS wood waste will begin heating students (buildings) at BCIT! 
 
This synergy is highlighted in a video produced by Metro Vancouver, showcasing NISP® 
Canada. 
 

                                                
9 Specific quantitative outcomes are generally not shown as most companies prefer to have their results confidential and included 
only in our aggregate outcomes. 

https://vimeo.com/277699619
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Papering the Arts 
 
Royal Printers has set its sights on being the most sustainable printer in Canada, and has 
numerous sustainability initiatives underway, including powering its printers with green power. 
Their operations do result in 14” wide waste roll ends (‘buttends’ in printing industry parlance) 
that are currently sent out for recycling. 
 
Dizz McGruber, an artist residing in New Westminster, is seeking rolls of paper for her projects. 
Ms McGruber works out of the 100 Braid Street Studios, which houses 16 artists’ studios as 
well as gallery space. Ms McGruber was referred by Susan Grieg, another artist based at 100 
Braid Street Studios. Ms McGruber was pleased to source of buttends from Royal Printers, and 
may return for more in a few months. In the meantime, NISP® practitioners are also seeking out 
other artists in the region who might have similar use for the paper, including continually 
checking in with 100 Braid Street Studios, other artists and arts community representatives who 
have attended workshops so far. 
 

Put Your Local Beer Down on that Reclaimed Table 
 
Wood Shop Worker's Co-op is a worker-owned co-operative that produces beautiful wood 
furnishings using only reclaimed and sustainably sourced wood. They are always seeking clean, 
usable wood waste. 

https://vimeo.com/277699619
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Faculty Brewing reflects its founder’s experience as a professor and, just like a university, 
supports experimentation and innovation and is a “… place of idea-sharing and collaboration.” – 
perfect for industrial symbiosis. As part of their operations, they end up with approximately 16 
wooden pallets per month which are currently landfilled. 
 
Faculty Brewing is now sending all its pallets to Wood Shop! In addition, NISP® practitioners 
are connecting Wood Shop with Paramount Pallets to see if Paramount Pallets might be able to 
provide clean wood waste to Wood Shop. 
 

Naturally Crafted Pavilion 
 
Unbuilders (Naturally Crafted Ltd.) “…is Canada’s foremost deconstruction company. Based in 
Vancouver, British Columbia, we unbuild homes by hand and salvage almost everything, 
including irreplaceable old growth lumber, windows, doors, cabinets, fixtures and appliances.” 
 
World of Walas is a Dutch-founded, international company with sustainability at its core. From 
developments that lead the way in applying clean technologies, biobased design, and circular 
economy principles, to catalysing knowledge exchange via its Dutch Design Centre in 
Vancouver, World of Walas is a world leader in taking sustainability action. 
 
Both companies participated in NISP workshops, with World of Walas indicating it might be able 
to use wood waste in its displays and trade show pavilions. A NISP® Canada practitioner met 
with both parties several times to shepherd the synergy. Fittingly, World of Walas used salvaged 
wood from Unbuilders to construct the large European innovation Pavilion at the 2019 BCTech 
Summit 2019 Vancouver. 
 

Fashion-friendly Tissue 
 
Kruger Products is a Canadian company with 5 papermaking and converting and 3 converting-
only plants in its portfolio. Kruger produces facial tissue at its New Westminster plant. They 
achieved FSC® certification in 2011, the first tissue company in Canada to do so. Kruger 
produces more than 140 third-party sustainability certified products.  
 
Fabcycle operates firmly in the circular economy, collecting textile waste from apparel 
production and facilitating its reuse. In addition to online sales, Fabcycle also runs a storefront in 
Vancouver – the Textile Waste ReUSE Centre, which also functions as a creative space to 
allow designers and artists to experiment with the scraps. Fabcycle was seeking heavy duty 
tubes to help organize the textiles in the storefront. 
 
During a site visit to Kruger, a NISP® practitioner noticed cardboard tubes in the waste bin, 
resources which weren’t originally tabled at a workshop. The practitioner was able to broker the 
transfer of tubes from Kruger to Fabcycle. 
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Pallets are Paramount in Edmonton 
 
Paramount Pallet is the largest provider of pallets, including recycled pallets, in Canada. A 
socially responsible firm, they launched the Skids for Kids Foundation in 2009 to work with 
charitable organizations working with children, including those struggling with illness. 
 
Univar Canada distributes chemicals and ingredients globally, and also provides related value-
added services. Their products and services support affordable energy, clean drinking water, 
reliable food sources, and health. Their Edmonton facility generates used pallets that were 
being sent to landfill. 
 
Shell Canada’s Scotford Complex “…consists of a bitumen upgrader, oil refinery, chemicals 
plant and a carbon capture and storage (CCS) facility. It is one of North America’s most 
efficient, modern and integrated hydrocarbon processing sites, converting oil sands bitumen into 
finished, marketable products.” These operations also generate a large number of used pallets, 
which are currently sent to landfill. 
 
The City of Edmonton’s Waste Management Centre receives pallets for future landfill disposal, 
and had a large stock pile. These pallets will now be picked up by Paramount Pallets. 
 
GEEP Canada (Global Electronic Electric Processing) ensures the responsible and safe 
reuse and recycling of electronic waste and electronic asset disposition. Many of the electronics 
arrive on heavy pallets, which GEEP must then dispose of. 
 
Goodwill Industries of Alberta is a not-for-profit social enterprise, and is one of the most 
significant employers of people with disabilities. Managing donations of clothing and household 
goods, “[G]oodwill Industries of Alberta strives to be a model organization that integrates 
sustainability practices and a culture of shared responsibility into all areas of operations and 
services”. Goodwill had stockpiled used pallets and was seeking an outlet for them. 
 
Paramount Pallet has collected batches of used pallets from each of the partners listed above. 
Univar has reported saving $3,000 in disposal costs while diverting 8 tonnes of wood waste 
from landfill. Data from Shell indicate that Paramount collected 1,200 pallets, diverting 3 
truckloads, or 21 tonnes, or wood waste from landfill. The City of Edmonton estimates this 
synergy will divert 1,000 tonnes of pallets per year. For GEEP, this synergy utilizes 12 trucks full 
of pallets – that’s 4,800 pallets equaling 142 tonnes of wood. Paramount also collected 1 tonne 
of used pallets from Goodwill. Paramount was able to clean and repair the 1,172 tonnes of 
pallets, then sell them for almost $14,000. The ‘have’ companies will continue to stockpile 
pallets for Paramount, which plans to collect more batches in the future. Plus, there are more 
synergies in the pipeline! 
 

Getting an Energy Boost from (Waste) Coffee 
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Tim Horton’s (Devon) is a franchise operation for the iconic Canadian doughnut and coffee 
shop. The location generates food waste, including significant quantities of coffee grounds. 
 
EcoGrowth is a clean technology company with reduce, reuse, recycle as a core principle. One 
of their primary technology developments is a waste-to-energy system that runs on biomass or 
municipal solid waste. 
 
EcoGrowth is has collected 1 tonne of food waste from the Tim Horton’s in Devon to test in its 
biomass technology. If this works, then an EcoGrowth system may be installed at the Tim 
Horton’s to turn waste back into energy (hot water) to use back on site.  
 

Selected Synergies Under Development 
 
GEEP produces a shredded e-waste by-product from their process in recycling and up-cycling 
surplus and recycled e-waste. Golden Environmental Mat is working to be utilize this by-product 
in their facilities to produce plastic mats for industrial and remote sites. 
 
Gruger Family Fungi produces a compost-like ‘old’ fungus material. Delta Remediation is testing 
this waste because it appears as if it could work as an oil absorbent. The potential quantities 
involved are still confidential, but both parties report that this could result in a significant 
synergy, not to mention the repurposing of agricultural wastes into a new biobased product. 
 
Algae Aquaculture and Industrial Hemp Tech are both in emerging bioeconomic industries. 
They realized they have complementary biomass processing needs, and are collaborating to 
seek technologies while sharing cost and risk. 
 
Urban Granite makes stone counter-tops. While cutting them to size, this process generates 
stone scrapping calculated in $3-5 thousand of dollars per month in disposal fees. Devlin 
Construction is evaluating the stone off-cuts to determine if it can crush and reuse them as base 
road material. 
 
Newlyweds Foods produces herb and spice blends, among other food industry inputs. Its waste 
streams include a food-grade waxy residue. Groundstream is testing this residue for use in its 
biofuel systems or in its biofuel log production as a biobased binding agent. 
 
The Fishing Lake Métis Nation (AB) has recently started its own cannabis grow operations. 
Micron Waste Technologies (BC) has technology that “…turns organic waste into clean water, 
with solutions to handle specialized organic waste generated by cannabis cultivators, food 
producers, food operators, hotels, and more.” Micron is working with Fishing Lake to see if it 
could establish a plant that could take Fishing Lake’s cannabis wastes and return clean water to 
the community. 
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A major chocolatier generates spent coconut oil, which has the potential to fuel a Renewable 
Natural Gas facility. With the help of FortisBC, the chocolatier will investigate the use of this, 
and possibly some of its other biobased wastes, to support the growing demand for RNG in BC. 
 
Canadian Mattress Recycling generates waste leather and zippers from furniture recycling. Our 
Social Fabric is investigating collecting the leather and zippers to support its efforts to upcycle 
used textiles into new products. 
 
Blara Organic House produces children’s clothing from organic cotton. With a strong 
sustainability core, the company is investigating also producing clothing from recycled textiles. 
They are working with Mattress Recycling to see if some of the recycled cotton could be used. 
 
Zenabis produces 500 tonnes per year of cannabis waste that comes from stem, leaves and 
roots of the cannabis plant. Muddy River Technologies is investigating this material as a 
feedstock to produce biochar. 
 
Emkao Foods generates several tonnes per year of off-spec or waste (but still food-grade) 
cocoa powder and chocolate chips. Cartem Donuts is investigating the use of this off-spec 
product as an ingredient in their donuts. Cartem Donuts is also investigating the use of off-spec 
blueberry waste from Sidhu Farm as an ingredient for its donuts. 
 
PAC Recycling has collected a sample of waste polyurethane crab floats collected by Ocean 
Legacy, and sent the sample to their partner in Calgary who is recycling mattress foam and 
under- layer foam. 
 
Green Circle Salons works with salons to ‘green’ their operations, but also to recover and 
transform “…up to 95% of the resources that were once considered waste; materials such as 
hair, leftover hair color, foils, color tubes, aerosol cans, paper and plastics.” A North American 
program, Green Circle Salons has been working with Virginia Tech to develop a bioplastic 
incorporating human hair cuttings. Green Circle Salons is in discussions with LUSH Cosmetics 
to incorporate this new bioplastic into its packaging. 
 
Canadian Pine Pollen generates spent pine husks. Originally, they were matched with LUSH 
Cosmetics, which wanted to investigate using the spent pine husks in its products. LUSH has 
since connected Canadian Pine Pollen with a smaller soap manufacturer. LUSH is also 
exploring sending its clean waste metal drums to Canadian Pine Pollen to use to store 
materials. Canadian Pine Pollen also generates spruce tip waste (mulch), which Dickie’s Ginger 
is investigating for use as a flavouring in its ginger beers. And, Canadian Pine Pollen is also 
collaborating with Algabloom Technologies to explore the development of new ‘superfood’ 
products. 
 
Nada Grocery is also working with LUSH Cosmetics to see if it can upcycle LUSH’s 36 tonnes 
of off-cuts into new retail products. 
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NISP® Canada Participation 
 
More than 350 organizations have directly participated in NISP® Canada so far. NISP® Canada 
continues to lead internationally in the number of referrals to other businesses as well. To date, 
almost 200 more businesses have been referred to the program; these businesses are logged 
as program prospects until a practitioner follows up to document resource haves and wants, or 
the business participates in a workshop. Practitioners follow-up with referrals to inform them of a 
potential match. When the referred company expresses interest, then practitioners frequently 
arrange a site visit to provide more information about NISP® and their potential synergy 
opportunities. Sometimes, the referring company or the potential matching company agrees to 
follow-up with the company referred. As a result of the high number of referrals occurring at 
NISP® Canada workshops, ISL modified the workshop HAVE/WANT worksheets and the 
Synergie® software to better track referrals, as shown in Figure 6. 
 

Figure 6: New Referrals Tracking on NISP® Workshop WANT Sheet 

The median distance travelled by businesses to attend a workshop is 30 km in Metro Vancouver 
and 35 km in Greater Edmonton. The award for greatest distance travelled by a business to attend 
a workshop goes to Lower Columbia Initiatives Corporation (613 Km) in Metro Vancouver. The 
maps below show the distribution of workshop attendees in each region. 
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Figure 7: Distribution of Businesses Attending NISP® Workshops: Metro Vancouver 
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Figure 8: Distribution of Participants Attending NISP® Workshops in Greater Edmonton (excl. Calgary participants) 

 

Biobased Resource Participants 
 
The following businesses have or want resources associated with the bio-economy, such as 
wood or food wastes. Some businesses are officially within the bio-economy sector, while 
others represent potential bio-economy synergy partners, potentially supplying or consuming 
‘waste’ resources from a bio-economy business. 
 
Biobased Resource Participants – Metro Vancouver 
 

1. 100 Braid St Studios  

2. ABC Pipe Cleaning Services Ltd  

3. AlgaBloom International Ltd  

4. Associated Labels and Pac  

5. BC Ministry of Agriculture  

6. BC Ministry of Forests 

7. BC Tech for Learning Society  

8. BCIT  

9. Canadian Mattress Recycling Inc  

10. Canadian Pine Pollen 
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11. City of Richmond  

12. City of Surrey  

13. City of Vancouver  

14. Craft Grain  

15. Cypress Mountain  

16. Douglas College  

17. Emkao foods 

18. Faculty Brewing Co 

19. Fraser River Pile and Dredge Inc  

20. FreshEye Thinking    

21. FTG2 Solutions Ltd 

22. GEEP Canada 

23. Great Northern Way Scene Shop  

24. Happy Stan's Recycling Services  

25. Harvest Fraser Richmond Organics  

26. Kruger  

27. Lehigh Cement  

28. Liberty Contract Management Inc 

29. Lucent Biosciences  

30. Lush Cosmetics  

31. Mattress Recycling  

32. MEC  

33. Metro Vancouver  

34. Micron Waste Technologies  

35. Ministry of Energy 

36. Naturally Crafted Contracting  

37. Net Zero Waste  

38. NORAM Engineering  

39. Parkland Refinery 

40. PCS Technologies  

41. Product Care Association  

42. Royal Printers  

43. Sea to Sky Soils  

44. Seen Signs  

45. Squamish & District Forestry Association    

46. Stella Jones Inc. 

47. TetraTech Canada Inc 

48. Trans Continental Textile recycling 

49. UBC University of British Columbia  

50. UnBuilders DeConstruction  

51. Urban Impact  

52. Vancity  

53.  Vancouver Airport Authority  

54. Vancouver Fraser Port Authority    

55. Voltberg Controls  

56. Westcoast Cylinders  

57. Weyerhaeuser  

 
Biobased Resource Participants – Greater Edmonton 
 

1. AbleIT Inc. 

2.  Alberta Agriculture and Forestry  

3.  Alberta Economic Development & Trade  

4.  Alberta Food Processors Association  

5.  Alfa Laval Inc  

6.  Algae Aquaculture Inc  

7.  Allan R. Nelson Engineering  

8.  ATCO  

9.  AWE Solutions Inc.  

10.  Beaver Municipal Solutions  

11.  Bionera  

12.  Canadian Wood Waste Recycling 

13.  City of Edmonton  

14.  Delta Remediation Inc  

15.  Devon and District  

16.  Eco Smart Energy Solutions  

17.  Eco-Growth Environmental 

18.  Elevate Organics  

19.  Enerkem Alberta Biofuels  

20.  Essential Hospitality Solutions Inc.  

21.  First Nations TSAG  

22. Fishing Lake Metis Nation 

23.  GEEP 

24.  Golden Environmental Mat Services Inc   

25.  Goodwill Industries   

26.  Gowan Agro   

27.  Growing Greener Innovation  

28.  Homestead Firewood  

29.  Invigor Bioenergy Corporation  

30.  IRSI  

31.  KBL Environmental Ltd.  

32.  Lehigh Hanson Canada Region 

33.  Natural Fibre Tech  

34.  NewlyWeds Foods   

35.  NorLand Limited   

36.  Paramount Pallet  

37.  R&D Green Tech  

38.  Richmond Steel   

39.  Saddle Lake Cree Nation  

40.  Shell Canada Scotford Complex 

41.  Smart Firewood Products Ltd  

42.  Sterling Lifestyle   

43.  Town of Bruderheim  

44.  Tricona Services Ltd  

45.  Univar Canada  

46.  Waste Connections of Canada Inc 
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Manufacturing Participants 
 
Manufacturers are identified as those with primary NAICS codes beginning with 31, 32, or 33. 
 

Manufacturing Participants – Metro Vancouver 

 
1. AlgaBloom International  

2. Blara Organic House  

3. Canadian Pine Pollen 

4. Cargill EWOS  

5. Emkao foods 

6. Faculty Brewing Co 

7. Craft Grain 

8. Harvest Fraser Richmond Organics  

9. Hive City  

10. KenDor Textiles Limited  

11. Kruger  

12. Lehigh Cement  

13. Lucent Biosciences 

14. Lush Cosmetics  

15. MEC  

16. Parkland Refinery 

17. Purdy’s Chocolatier  

18. Plascon Plastics Corp  

19. Royal Printers  

20. Seen Signs  

21. Seven Leagues  

22. Stella Jones Inc 

23. Superior Tray Systems Inc 

24. Trans Continental Textile recycling  

25. Univar  

26. Voltberg Controls  

27. Weyerhaeuser  

28. Woodshop Coop  

29. Zenabis 

 
Manufacturing Participants – Greater Edmonton 
 

1. Advantage Mobile Recycling  

2. Alco Industrial Fabricators  

3. Alco Oil Tool  

4. Alltec Manufacturing Inc 

5. DLC 

6. Edge Equipment  

7. Golden Environmental Mat Services Inc  

8. Groundstream  

9. Homestead Firewood  

10. Inkubate Packaging  

11. Lehigh Hanson Canada Region 

12. Mainstreet Mud  

13. Paramount Pallet  

14. Rig Hand Craft Distillery Inc 

15. Shell Canada Scotford Complex  

16. Smart Firewood Products Ltd  

17. Victory Spring Ltd 

18. Western Wood Truss Association  

19. Willowglen Systems Inc 

 

Textile Resources Participants 
 
The following companies had or wanted textile wastes. 
 
Textile Resources Participants: Metro Vancouver 
 

1. 100 Braid St Studios  

2. Big Brothers Clothing Donation Center  

3. Blara Organic House  

4. Canadian Mattress Recycling Inc  

5. City of Richmond Environmental Programs 

6. City of Surrey  

7. Douglas College  

8. EFW  

9. Fabcycle  

10. Geocycle Canada  

11. Great Northern Way Scene Shop  

12. KenDor Textiles Limited  
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13. Mattress Recycling  

14. MEC  

15. NORAM Engineering  

16. PAC recycling  

17. Revivify Recycling Solutions Inc 

18. Seen Signs  

19. TetraTech Canada Inc 

20. The Leverage Lab  

21. Trans Continental Textile recycling  

22. Univar  

23. Upcycle the Gyres Society  

24. Urban Impact  

25. Vancity  

26. Weyerhaeuser  

 

Textile Resources Participants: Greater Edmonton 
 

1. Alberta Agriculture and Forestry 

2. Alberta Economic Development & Trade 

3. Alberta Innovates 

4. AWE Solutions Inc. 

5. Beaver Municipal Solutions 

6. First Nations TSAG 

7. Fishing Lake Métis Settlement 

8. Phoenix Industrial 

9. Supply Chain Management Association 

Alberta 

10. Tricona Services Ltd 

11. Delta Remediation Inc 

12. Sleep Country Calgary 

13. NewlyWeds Foods 

14. Goodwill Industries 

15. Gowan Agro Canada 

 

Types of Resources Identified 
The types of resources identified are somewhat related to the types of businesses participating. 
For example, a metal finisher will have scrap metal wastes. But one of the key reasons for 
NISP®’s success has been its ability to tease out all non-product outputs and secondary inputs 
for potential Synergie® matches. The same metal finisher might have a significant waste 
cardboard stream or be interested in a sort-of-clean water stream, for example. 
 
The types and amounts of material resources identified so far are summarized in the following 
chart. As can be seen in Figure 9 on the following page, wood and food & agriculture resource 
types were by far the most plentiful type of material resource identified. 
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Figure 9: Number of Businesses Having / Wanting Material, Energy, Water Resources Identified, by Category 

As has been seen internationally, the NISP® process is also helping to draw out other business 
symbiosis opportunities related to non-material / non-energy resources such as physical assets 
and expertise. This is also borne out by the NISP® Canada results to date. The table below 
summarizes other resources put forward by businesses. This highlights the opportunity for 
NISP® Canada to support knowledge exchange among businesses; catalyze innovation by 
connecting new technology providers with potential early adopters / pilot sites; and to better 
integrate the service and resource / manufacturing sectors. Expertise and capacity top the 
resources in each region. This belies the myth that businesses do not want to share their 
knowledge. 
 



 

Advancing a Circular Economy in Canada:   | 29 | 
NISP® Canada Pilot Project Metro Vancouver & Greater Edmonton 
Final Report June 15, 2019 

TURN WASTES INTO VALUABLE   RESOURCES 

DELIVER ON GOVERNMENT PRIORITIES 

BE PART OF THE CIRCULAR ECONOMY 

 
Figure 10: Breakdown of Number of Businesses Having / Wanting Overall Resource Types 

 
Practitioners are working with businesses to better quantify the amounts of resources available. 
A sample of some of the known quantity items is provided below: 

• River dredging – 1,000,000 tonnes/y 

• Used smoke and CO detectors – 1,000,000 

tonnes/y 

• Boiler Ash – 5,000 tonnes/y 

• Shredded plastics from mattress recycling – 

50,000 tonnes/y 

• Used mattresses – 8,000/y 

• Printed circuit boards – 10,000 

• Food processing effluent – 10,000,000 m3/y 

• Plastic supersacks, 1 cubic metre size – 

2,600/y 

• Cardboard drums – 1,400 /y 

• Partially calcined material (dust) - 40,000 

tonnes/y 

 
A sample of other resources put forward by regional businesses includes: 

• Distillery mash; 

• Hemp and cannabis growing and processing 

by-products; 

• Pallets and more pallets; 

• Waste absorbents; 

• Multiple types of wood waste; 

• Multiple types of construction waste; 

• Multiple types of plastic waste; 

• Spent activated carbon; 

• Crude glycerine; 

• Granite bricks; 

• Hydroponic growth agents; 

• Various manures; and  

• Potato clippings 
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Knowledge Gained: Adapting the NISP® Model to Canada:  
 

Managing No Shows 
 
Practitioners noticed a relatively high number of no-shows at the workshops. While some 
absences could be explained by poor weather (a particularly Canadian barrier, especially in the 
Edmonton area), many could not. Staff from ISL UK were surprised by the number of no shows, 
which were not as evident in other countries. Practitioners follow up with each no show to 
determine their reasons for non-attendance. Reasons given vary from illness, to a sudden 
urgent work issue, to simply forgetting! 
 
NISP® Canada Adaptation: We have instituted a nominal $15 fee to discourage no shows. 
Practitioners also follow-up with no shows, offering to collect resource information in person so 
that they can search for potential matches for the business. Some businesses have agreed, 
while others have simply elected to register for the next workshop. 
 

Recruiting Manufacturing Participants 
 
Internationally, NISP® has demonstrated benefits to businesses of all sectors and sizes. 
Nonetheless, manufacturing frequently forms a core in other programs, forming between 35% 
and 55% of program participants. Currently, manufacturing accounts for around 21% (42/197) of 
the program’s Metro Vancouver participants and 15% (26/178) in Greater Edmonton. While 
manufacturing facilities are the primary consumers of resources and major waste generators 
oftentimes, they proved challenging to recruit to the program (see the Productivity Paradox). 
What has been thought-provoking, though, is the type of manufacturing participants so far. As 
with most OECD countries, Canada has faced a decline in manufacturing jobs in recent 
decades. However, we are seeing participation from manufacturing facilities in sectors that 
barely existed even a decade or two ago, such as micro-breweries / micro-distilleries; clothing 
manufacturers sources scrap textiles; algae-based aquaculture; and value-added cannabis 
operations. Furthermore, the historic line between a ‘manufacturer’ and another type of 
business becomes blurred in the modern economy. For example, a waste to energy plant could 
be considered as a manufacturer from a resource flow standpoint, but such facilities are not 
captured in data for ‘manufacturers’. Lastly, it’s important to note that the participation of 
manufacturers was not tied to larger results; outcomes were higher in Greater Edmonton, even 
though official manufacturing participation was lower. 
 
NISP® Canada Adaptation: We established a partnership with BC Alliance for Manufacturing, 
an umbrella organization for manufacturing industry associations. NISP® Canada is now 
featured prominently on their home page https://www.manufacturingbc.org/, and a feature article 
on NISP® Canada was included in a 2018 BCAM journal. The Alliance has helped to promoted 
NISP® workshops to its members, including direct emails. In addition, we completed strategic 
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on-on-one follow-up to engage manufacturers, using media as a lever, such as when a 
manufacturer was profiled in a local newspaper. Manufacturing participation increased 
dramatically in the last workshop, bringing the overall manufacturing participation from 12% as 
of December 2018 to 20% by March 2019. We also established a partnership with the AB 
Council of Technologies, which promoted NISP® Canada workshops and even hosted NISP® 
as part of its Western Canada Hemp Industry conference. We will continue to target emerging 
manufacturing sectors, which, while frequently comprising small and very busy businesses, are 
also keen to embrace sustainability and innovation. In future, we would like to work to adapt the 
SYNERGie® tool to capture non-traditional manufacturing, such as bioenergy facilities, in 
manufacturing counts. 
 

Barriers to Active Synergy Implementation 
 
After synergy opportunities, are identified (primarily via workshop matches, but also due to 
practitioner site visits and SYNERGie® analysis), practitioners follow-up with businesses to 
support implementation. Sometimes, as businesses and practitioners examine an opportunity 
more deeply, they identify a barrier that cannot be readily overcome at this time. As shown in 
Figure 11, the barriers so far are diverse and sometimes ‘quirky’, as demonstrated by the fact 
the largest category of barriers is ‘Other’. The next most significant barriers are ‘Technical’ and 
‘Financial’, which are discussed in more detail below 
 

 
Figure 11: Barriers to Active Synergy Implementation, By Type (BC+AB) 

 
Technical barriers include any challenges with resource quantity or quality; transportation; or 
corporate practices such as procurement policies. 
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Financial barriers are straightforward – the company that has the resource needs or expects a 
certain price for its resource that the wanting company cannot justify or transportation costs are 
too much. Sometimes, financial barriers are intertwined with technical barriers, such as when 
the costs to sort or remove contamination from a resource based on currently available 
technology are too high. 
 
Only one potential match advanced to a synergy Idea stage but has not yet been implemented 
due to a political (regulatory) barrier. This barrier was cited for a new algae-based aquaculture 
facility with a potential match with a new hemp facility constructed in response to Canada’s 
recent legalization of cannabis. With both parties in new industries, there is some regulatory 
uncertainty regarding the sale and transfer of cannabis industry wastes as well as regarding 
environmental regulations affecting the aquaculture facility. Practitioners continue to monitor this 
particular synergy, and remain ready to help it progress. 
 
Challenges categorized as ‘other’ include companies reporting that they are interested in 
pursuing their matches, but too busy at the moment, with several that are moving or upgrading 
location. Sometimes, equipment or operational changes render a resource unusable or no 
longer required, or just delay implementation. Occasionally, there were multiple potential 
matches for a single resource, and the fastest acting firms secured the resource, blocking 
implementation of the remaining matches. 
 
One other barrier over which the practitioners have little control is the sudden closing of a 
potential synergy partner. For example, in Metro Vancouver, Harvest Power’s Richmond 
location looked to be a site that could use organic wastes of various types that had been 
identified by a number of participants. However, due to ongoing challenges related to odour 
control, the location in question was forced to cease operating, removing from the region a 
significant potential destination for organic wastes. The principal of Bogoeco, a small, specialty 
environmental technology company, suddenly passed away. As he was the sole proprietor of 
this firm, all the potential synergies associated with Bogoeco are no longer viable. 
 
NISP® Canada Adaptation: With respect to financial and technical barriers, practitioners 
research and make referrals to appropriate clean technology funding and research and 
development support e.g., Innovate BC. With respect to technical barriers, additional resources 
for future phases of NISP® Canada would be helpful to support collaborative engagement of 
participants together around specific resources with multiple HAVE or WANT parties, along with 
researchers and relevant investors, to try to address common / similar financial barriers. Based 
on the pilot outcomes, businesses have not flagged regulatory or policy changes necessary to 
advance industrial symbiosis. 
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The Canadian Productivity Paradox 
 
While businesses participating in NISP® workshops are engaged, with some even returning to a 
second or third workshop, and Canadian businesses apparently lead the world in providing 
helpful referrals, securing businesses’ attention to advance implementation has been extra 
challenging. Businesses are keen but extremely busy. While most businesses reply 
encouragingly to post-workshop follow-up emails and phone calls, practitioners have often 
found it difficult to schedule subsequent meetings with the businesses. Often, very long lead 
times are required before a suitable meeting time can be found, particularly if more than one 
participant is involved. Relatively few businesses report having contacted their potential synergy 
match on their own, illustrating the need for continued practitioner follow-up. 
 
Other international NISP® programs have certainly reported that many businesses, especially 
small ones, do not have the resources to implement their synergies, although this seems 
especially prevalent in Canada. According to Statistics Canada, almost all Canadian firms are 
small businesses (< 500 employees), with micro-enterprises (1 to 4 employees) making up 
54.1% of all private employers, while 86.2% of all private employers in Canada employ less than 
20 people. 
 
Much analysis and literature around this subject starts from the premise that companies are 
rational actors. This is not necessarily the case. Certainly, International Synergies has 
experienced being able to put forward excellent business cases for synergies with potentially 
high rates of return and have then found for whatever reason (not wanting to change, perceived 
too much effort, timing not quite right, politically difficult to gain internal consensus, etc.) that 
companies are unwilling to progress. 
 
Fundamentally, SMEs and micros typically do not have the time or priority to allocate to these 
types of searches. Program managers on the SME agenda find that SMEs are lacking 
institutional support to take advantage of the economic opportunities in resource efficiency, and 
encounter significant barriers to entry. Ultimately, NISP® Canada delivery will need to respond 
to Canada’s high SME make-up by including more practitioner site visits and allowing more time 
between workshops. Other international regions have reduced the number of regional 
workshops per year to 2 or 3 instead of 4 (quarterly). Based on the amount of time required to 
execute workshops, we believe that delivering 4 workshops per year per region is limiting 
practitioner time for follow-up with businesses to advance synergies. 
 
NISP® Canada Adaptation: Practitioners have focused their follow-up efforts, not just checking 
in with partners in a potential synergy, but actively setting meetings for both parties to come 
together. Direct calendar invites are used regularly, rather than email queries. In future, we 
would like to explore the use of multi-stakeholder implementation meetings to bring together 
parties working on similar synergies - e.g., biomass to RNG potential - with related support 
organizations such as regulators or innovation funders. This will require additional financial 
resources. 
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NISP® Canada Adaptation: We were committed to delivering 6 workshops in Metro Vancouver 
and Greater Edmonton regions. As we scope new regions and/or extension of NISP® in these 
regions, we will reduce the number of workshops unless there are sufficient resources to retain 
more practitioners. 
 

What is a NISP® ‘Region’? 
 
One of the questions in adapting the NISP® model to Canada was defining the size and location 
of ‘regions’. The original UK-program was delivered across 13 regions, while covering Turkey 
requires 26 regions. 
 
Although several participants drove hundreds of kilometres to participate in the program, the 
median distance travelled within Metro Vancouver was 30 km and within Greater Edmonton was 
35 km. The participants who drove the furthest were from rural areas; we don’t believe 
participants would make the reverse commute from an urban location to a rural workshop. This 
does speak to the fact, though, that rural regions could be larger geographically than urban 
ones. 
 
There is also a limitation with respect to practitioner efficiency. The more time a practitioner 
spends ‘on the road’, the less time s/he can spend actively working with businesses. 
 
NISP® Canada Adaptation: There are likely to be programs centred around metropolitan 
centres, roughly radiating out 50 to 75 km from the centre. While some regions might in 
practicality overlap (e.g., a business in Langley might attend a workshop in Surrey or 
Chilliwack), personal driving distance will determine the size of most regions. The pilot did not 
specifically cover rural areas. However, based on our discussions with businesses and local 
government from rural areas, rural program regions will be larger and must be resourced for 
greater practitioner travel as well as more practitioner site visits to businesses for whom a 
workshop in a regional centre might not be convenient. Lastly, the international NISP® model is 
actually adapting SYNERGie™ in 2019 to accommodate rural businesses by boosting its 
capacity for businesses to enter their resources directly via a web-based interface. We will be 
adaptively managing rural delivery as part of our efforts in the new NISP® Canada Western 
Kootenay region. 
 

Businesses Think Regionally 
 
As the maps in Figure 7 and Figure 8 show, a local government boundary is no barrier to 
business participation in a workshop held within another local government jurisdiction. Driving 
distance (and commuting obstacles such as bridges that bottleneck in rush hour) affected 
businesses’ decisions to participate. No business indicated it only wanted to explore 
opportunities with businesses located in the same city. Although ‘industrial’ businesses are often 
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not near major transit lines, it was also counter-intuitively reported in Metro Vancouver that 
many participants preferred a location near a rapid transit station. 
 
NISP® Canada Adaptation: We will continue to move workshops around regions; they do not 
need to be in the main city / town to attract participants. We will also continue to emphasise to 
local governments that a regional approach is the best for achieving industrial symbiosis and 
advancing a circular economy. 
 

Grant-Based Funding: Essential, But Unsustainable 
 
The NISP® Canada pilot relied on funding from eight agencies and three levels of government. 
At this time, it appears that grant-funding, especially from government, will be the main short-
term funding model. The NISP® pilot was run on a cost-recovery basis by the not-for-profit 
Light House Sustainable Building Centre. Based on international outcomes, it appears that the 
NISP® model lends itself well to alternative financing such as green bonds or a trust funded by 
businesses’ financial savings. However, until NISP® Canada outcomes were determined, it was 
difficult to have a concrete discussion regarding this option in Canada. 
 
NISP® Canada Adaptation: Given the challenges securing funding to run the pilot on a cost-
recovery basis, it is absolutely not feasible for this to be delivered as a consulting model, which 
would require approximately 3x the financial resources. We foresee grant-funding as critical to 
extend the program in Metro Vancouver and Greater Edmonton, and to expand to new regions, 
for at least the next 2 years. However, it is crucial that government agencies consider that 
not all low carbon, circular economy solutions involve capital projects; it is difficult for 
NISP® Canada to fit in such funding programs, despite its ability to deliver on stated 
policy objectives. Lastly, with interest in the circular economy exploding nationally and 
internationally, we believe there will soon be critical mass to collaborate internationally to 
develop alternative funding models for industrial symbiosis and related circular economy 
initiatives. Such solutions will be necessary, securing funding for NISP® and similar initiatives 
beyond 3-5 years is a global challenge. 
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Conclusion 
 
The NISP® Canada pilot was a success. NISP® Canada should continue, as it catalyses 
profitable private sector circular, low carbon economy activity with no new regulations 

required. 
 
The NISP® Canada pilot engaged more than 350+ businesses in only 18 months, starting ‘from 
scratch’ in terms of regional business awareness of the model and pilot. To date, even if no 
other potential matches are converted to active synergies and if no other data is collected from 
activated synergies, the NISP® Canada pilot will result in: 
 

✓ $6.3M in direct economic impact to participating businesses; 

✓ 23,800 tonnes of CO2e emissions avoided, equivalent to more than 5,000 passenger 

vehicles driven for one year10; and 

✓ 253,800 tonnes of waste diverted from landfill 

The pilot demonstrated the importance of facilitated industrial symbiosis; Canadian 
businesses are largely SMEs, and they do not have the resources to shepherd their 
opportunities to completion. As discussed in the feasibility study that preceded the pilot, more 
passive materials exchanges, while being relatively low cost, simply do not result in the same 
level of implementation and engagement. The NISP® Canada practitioners were a crucial 
element of success, working directly with businesses to help them evaluate and implement their 
opportunities. 
 
Based on the pilot success, NISP® Canada is already growing: We have already launched in 
the BC Lower Columbia, in collaboration with the Lower Columbia Initiatives Corporation and 
Metal Tech Alley. We have a commitment of support to continue the Metro Vancouver program 
from the Vancouver Economic Commission (VEC), which is hosting the next regional workshop 
late September. We also have financial support from the City of Edmonton, which is supporting 
NISP® Canada in securing regional funding from other local governments, and in-kind support 
from Edmonton International Airport (YEG), which has offered to host the next regional 
workshop. Grant applications are moving through City of Calgary. We are also working to build 
a South Vancouver Island program such that its first workshop could coincide with the Coast 
Waste Management Association’s AGM in October, and are also building a program for Mid- 
and North Vancouver Island. The number of other jurisdictions that have expressed interest 
grows monthly. 
 
The NISP® Canada pilot has positioned BC and Alberta as circular economy leaders; its 
achievements earned it invitations to Environment Canada & Climate Change’s invitation-only 
Circular Economy Expert Roundtable in March 2019 and to the invitation only United Nations 
Environment Program Great Lakes Circular Economy Forum in June 2019. NISP® Canada was 

                                                
10 U.S. EPA Greenhouse Gas Equivalencies Calculator https://www.epa.gov/energy/greenhouse-gas-equivalencies-calculator 
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also represented at the World Circular Economy Forum in Helsinki in June 2019, including being 
highlighted at a special industrial symbiosis side session. In future, NISP® Canada will be 
delivering a presentation and a workshop at EcoCities in Vancouver October 2019, and is 
engaged with the organizing committee of the World Circular Economy Forum 2020, to be held 
in Canada. 
 

NISP® Canada now stands as an exemplary demonstration of 
regional, provincial, and national action on the low carbon, circular 
economy agenda. 
 
Governments at every level should continue to support NISP® 
Canada’s valuable contribution to Canadian efforts to tackle our 
global climate and ecological crises. 
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APPENDIX A 
WORKSHOP SUMMARY REPORTS 
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