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Drawing on our understanding of the 
current and emerging trends impacting 
healthcare, our team aimed to further 
explore our chosen sub-theme, the future 
of biologics in Canada, through the use of 
scenarios. Biologics are defined as a range 
of products including vaccines, blood and 
blood products, cells, and tissues that 
come from various natural sources or are 
produced using biotechnology methods 
(U.S. Food and Drug Administration, 2018). 
By exploring the plausible and provocative 
macroworlds surrounding this sub-theme 
in the year 2045 the goal was to stimulate 
new thinking among the many stakeholders 
involved in this industry in Canada. 

These stakeholders include: federal 
and provincial governments, healthcare 
providers, tech companies, data companies, 
international health bodies such as WHO, 
patients, and consumers.

The team selected the Causal Layered 
Analysis (CLA) method to generate the 
four distinct future worlds in the scenarios. 
This method was selected because the 
team wanted to explore how a shift in the 
underlying myths and metaphors of a society 
would affect an identified industry and the 
marcoworld surrounding it. CLA also served 
to broaden our understanding of world today 
and the myths and metaphors that drive our 
current systems and structures.

What’s your metaphor of 
the future? 

Trishia Nashtaran
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Beginning by first looking at the present, 
we examined at the litany, structures 
and causes, worldviews and underlying 
myths and metaphors within our frame of 
reference for the present. In this case, we 
chose to look at the Canadian biologics 
industry, but kept our analysis quite broad. 
We researched and pulled litany around 
politics, the healthcare system, health 
research and technology, and even 

other jurisdictions to solidly ground 
ourselves in the current state. Next, we set 
our parameters for scenario generation: 
the future of biologics in Canada in the 
year 2045. To further frame our generation 
we identified Canadian Blood Services as 
our target audience for this work, as they 
are the leaders in the Canadian biologics 
industry. Figure 1 highlight our key findings 
from this work. 

Figure 1. Causal Layered Analysis for the present state surrounding the Canadian healthcare system. 
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After identifying the underlying myths and 
metaphors driving the present, we began 
to shift some of these factors to begin 
our scenario generation. Figure 2 outlines 
these changes to the underlying myths and 
metaphors we made and the resulting CLA. 
Working our way back up the CLA ladder we 
were able to start visualizing what each of 
these worlds would look like.

Using the CLA method we generated four 
scenarios, which are further explained in 
detail in the pages that follow. Our scenarios 
were deepened through a backcasting 
exercise to help us understand the changes 

that would occur leading from our present 
world to these new plausible future worlds. 

Because we were interested in understanding 
how metaphor defines how worlds are 
structured we chose to present our scenarios 
as four different films about Canada in the 
year 2045. 

Filmmakers often attempt to speak to the 
underlying metaphors that guide the worlds 
presented in their work, so for each world we 
created a movie poster and film synopsis. In 
presenting the scenario work in this way we 
hope to capture the audience’s attention and 
imagination, and highlight the importance of 
metaphor in our chosen generation method.

Figure 2. Causal Layered Analysis generating possible scenarios for the future of Canada’s biologics industry.  
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Winston Smith 

The rise of the nationalism and populism 
led to the creation of a new extreme right 
wing political party, one that managed to 
win a majority and drive major change in 
the country.  Despite a return to a more 
moderate conservative view, the Canadian 
sensibility is forever changed.  People are out 
for themselves, the divide between have and 
have nots has grown, and most of the social 
services Canadians have become accustomed 
too, have become privatized, including 
healthcare.  To make ends meet people, like 
Winston Smith are doing everything they can 
just to get by in an an unfriendly world.

Drone 

This is a world in which tech is king, and 
Canadians have fully embraced technological 
integration in their day to day life. After years 
of vaccine hesitancy that ultimately lead 
to the worst measles outbreak in decades, 
the Canadian government stepped in to 
further regulate the public healthcare system. 
Drawing on the power of blockchain, AI, 
and big data, a new centralized fully digital 
healthcare system was implemented, largely 
supported by a population who continually 
yearned for the newest and best tech. While 
the impacts on the health sector were largely 
positive, the question remains, at what cost?

Sequenced

In response to one of the worst measles 
outbreak in decades, the Canadian medical 
community had taken a radical approach in 
which gene-editing was employed to contain 

the public health emergency.  With a 
general consensus towards its safety and 
effectiveness saw a greater number of gene-
modification based projects approved for 
clinical use, paving the way to its eventual 
non-clinical application.  Introduced at a 
time when DNA driven healthcare had long 
been normalized and lifestyles were dictated 
by a health-over-synthetic beauty mentality, 
Canadians now have even greater access to 
advancing personal health.  However, the 
general openness and acceptance of gene-
editing has also set in motion the limitless 
pursuit of enhancing the body for the sake of 
greater health. 

The Invisible Islands

A consolidated healthcare system and a 
segregated healthcare pool catalyzed an 
invisible social and biological hierarchy that 
Canada has never seen before. Insistence 
of pro-inclusivity groups led to the uplifting 
of a ban on blood donation for gay men 
completely, while hate crimes based on 
sexual orientation, race, and ethnicity in 
Canada saw a dramatic jump with a rise in 
the number of white nationalist and right-
wing extremist groups. The eligibility to avail 
healthcare services are measured by data 
derived from biological implants and social 
surveillance. The resulting inequality leads to 
black market trading, manipulating the entire 
system. 
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Winston Smith - Written by Lisa Taylor
After years of political turmoil, fueled in part 
by the rise of an extreme right wing party 
(UberRight) taking federal power in the early 
2030’s, and the increased negative effects 
of climate change, in 2045 Canada has 
become a very different place.  Long gone 
is the overly polite Canadian stereotype, 
replaced with an individualistic population 
looking to get ahead in a system that favours 
the wealthy and seems designed to prevent 
others from gaining wealth.  Privatization 
was done a large scale so companies own 
everything.  Profit is the driver and those who 
are marginalized became like numbers not 
people.

Driven by the movements in the US, 
UberRight embodied divisionism and 
nationalism.  Under their lead racism reared 
its ugly head, anti-immigrant sentiments 
abounded and there was even talk about 
closing the borders, and women’s rights were 
threatened.  They rejected science around 
climate change and favoured fossil fuels.  

In addition, their growth policies actually led 
to many economic challenges during and 
after their term.  The tariffs, revised trade 
agreements, and a reduction in globalism 
put pressure on many Canadian industries, 
such as manufacturing.  Plants closed, people 
were out of work and the demand on social 
financial supports grew to the point they were 
unsustainable.  

Housing prices continued to rise outside 
of affordability for the majority, and the 
cost of living in general rose, without a 
commensurate rise in incomes.  Taxes went 
up, and people felt that government no 
longer had their best interest in mind. In 
2045, we see a greater divide between the 
haves and have nots across the country,  

and a system that offers few supports to 
those in need.  Crime is up, and issues of 
mental health are high, and many people are 
working multiple jobs and/or selling what 
they can to survive.

It was not a quick transition though.  There 
were ebbs and flows – like a pendulum 
swinging back and forth.  The Conservative 
government now in power is a sign of that 
pendulum stabilizing a bit, as it represents a 
more moderate view than the extremist party 
that came before.  But the effects linger.

Perhaps some of the changes we see now 
in Canadian sensibility were in part due 
to generational differences.  After all, the 
millennial generation grew up with social 
media that did more to isolate than socialize; 
they faced precarious employment from the 
beginning so they never felt a job was for 
life and never counted on pension plans; 
and their belief in preventative medicine 
in a system that only covered reactionary 
medicine meant they were used to paying 
for services.  But in 2019 they were also the 
most inclusive and progressive thinking when 
it came to society.  They seemed to favour 
social programs and helping those who were 
marginalized. 

Now that they have aged we see that 
they have become jaded.  Their struggles, 
combined with the rhetoric of the extreme 
right reinforcing the ‘everyone for 
themselves’ ideal, have changed them.  They 
view capitalism as necessary for the economy 
and feel social programs reduce incentives 
for people to work hard.  They worked hard 
for their money and ‘no one gave them a 
hand out’ so why should their tax dollars go 
to someone else.  Stepping on others to get 
ahead is commonplace.
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Globally, the nationalist and populist 
movements also made their mark. Brexit was 
slow to take effect, but was pushed through 
in 2021/2022 – changing the EU drastically 
and creating economic instability in the 
banking system with far reaching implications.   
In the U.S., Trump was able to continue not 
only into his 2nd term but also changed the 
policies to allow for a 3rd.  During that time 
the US economy eventually crashed due to 
a huge deficit, inflation, and stock market 
crashes.  His successor was not much better, 
but didn’t have the hold on the people in the 
same way and was eventually impeached and 
ousted from office.

Adding to this tension in Canada, and around 
the world, are the wicked natural disasters 
that have become more common, not to 
mention the increased pollution that affects 
everyone’s health.  During the extreme right 
wing years there was a de-emphasis on 
environment, and a reversal of many policies 
designed to combat climate change.  This set 
Canada back on its progress and although 
the power has now shifted back to centre, 
and the new leaders are looking to move on 
new environmental initiatives, the damage 
has been done, and the health of the country 
has deteriorated.  

In response to all of this, Canada executed 
one of its biggest shifts.  The longstanding 
public healthcare model was abolished.  
Canadian’s held onto this ideal for some 
time, but in the 2030’s these culminating 
factors led to discussions around blowing 
up the public system and designing a new 
one from scratch.  People were done with 
band-aid solutions and rising taxes, and the 
system was breaking under the pressure of 
increased costs and greater demand.  The 
Uber Right party was only too happy to look 
at this and the discussion quickly went to the 
implementation of a completely private  

model.  As this began to move forward 
however, there was some push back from the 
remaining small socialist public, and so the 
decisions was made to include some minimal 
public services for low income families/
individuals only. 

This privatization wasn’t all political though 
–  personalized medicine, greater control 
over data, and preventative approaches 
each contributed to this new world order of 
medicine.  The cost of creating a blockchain 
data system was high, and when our public 
system was unable to deliver, private funders 
stepped in (and now have access to data). 
Further, DNA driven health, custom 3D 
printed pharmaceuticals, and gene editing 
capabilities advanced so far that by the late 
2020’s a large number of simple diagnostics 
and treatments became available for use 
in-home, and drones started being used to 
deliver supplies and medication to remote 
areas.  

Now, we have a model where those with the 
means are able to get top-notch healthcare 
in private hospitals and clinics without the 
wait times Canadians used to have.  These 
private hospitals offer high quality care, 
have the best doctors and nurses, the latest 
technology, and contribute to advancing 
research in medicine. The old brain-drain 
trend has stopped as medical professionals 
are highly paid and revered.  Wait times 
are reduced, and hallway medicine has 
stopped as a practice. People with means can 
customize their healthcare approach choosing 
both preventative and reactionary options.

However, for those who do not have means 
– which is a large portion of our population – 
things are quite different.   They are left with 
an underfunded, poorly maintained system 
with limited services, a shortage of medical 
professionals operating the public hospitals
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and clinics, and long wait times.  They can; 
however, earn money through donating bi-
ologics, such as blood and plasma, as those 
are in high demand for research and private 
hospitals, and the services have been privat-
ized.  Many find this helps them with making 
ends meet and feel it is not to hard on their 
bodies.

Overall, there is deep but quiet anger here 
towards those with means as they live a life of 
comfort: They system seems rigged to help 
them thrive.   Inversely, those with means re-
sent those who struggle as they feel they are 
looking for handouts. However, both sides 
seem resigned to the others existence and 
too apathetic to make change.

A Day in the Life
Looking at his calendar, it occurs to Winston 
that it has been almost a month since his last 
blood donation.  “Amazing, I can go again,” 
he says to himself as he returns to scarfing his 
morning breakfast – whole wheat toast with 
jam .  He is sitting in his modest apartment in 
Sudbury, decorated mainly with Ikea furniture, 
dotted with the occasional hand-me down 
piece.  It has a clean modern feel, with a hint 
of warmth, but not fancy.

Winston has been living a very modest life-
style since his surgery 3 years ago, trying to 
make ends meet and save a little for later. 
He blames the cancer he got on his old job.  
He had been working as a production spe-
cialist on a vertical peri-urban farm located 
just outside of town.  The aquaponics system 
in place required nutrients and the facility 
needed to be pest free. The lack of environ-
mental protection laws and oversite with the 
extreme right wing government in power, 
allowed Monsanto to develop and market a 
new product which was said to be safe.  but it 
turned out to be extremely toxic to humans   

about 5 years after its launch.  No one told 
him of the risks and he was exposed to this 
substance almost daily.  He gets angry when-
ever he thinks of it, and the failed struggle to 
get compensation for his suffering. 

Without that compensation he was on his 
own to get the care he needed and it took 
almost everything he had to pay for the pro-
cedure and treatment.   He had been doing 
well, but he wasn’t wealthy.  His family helped 
where they could, but he didn’t want them to 
lose everything so he sold his house and car.  
Sure, he could have used the public hospitals, 
but the wait is months and sometimes years 
long, plus he doesn’t trust the staff there 
since they are underpaid and overworked.  
He had a cousin who went to one once and 
they said they got worse not better.  ‘Besides, 
those hospitals were for the poor and he 
wasn’t poor’, he thinks.

“The money was worth it” he mutters to 
himself as he looks in the mirror as he goes 
to leave the house.  He means it, but he is 
also bothered by the loss of his old lifestyle.  
He now donates blood as often as he can 
to make a bit of extra cash. His income isn’t 
enough to rebuild his savings or allow him 
to live the way he used to.  The cost of living 
has increased dramatically in recent years and 
wages have not kept pace.  

On his way to work he stops at the automat-
ed donation clinic. “Welcome” the woman 
says as he enters the waiting room.  There are 
number of places where he can donate but 
prefers this place since they have a long his-
tory, pay well and are trusted to follow proper 
quality controls.  It is further from the meth-
adone clinics as well, so he feels more com-
fortable there.  They started putting donation 
centres near marginalized communities years 
ago and he never thought much of it.  He 
never thought much about marginalized
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people really.  Now, he realizes how people 
risk their health to donate more and more, 
since it gives them money for a fix when they 
fall off the wagon.  Now he sees that it might 
be taking advantage of these people.  None-
theless, he still prefers to think that he is not 
marginalized and so he keeps his distance.

This clinic also has added features such as 
video streaming on demand in his booth, the 
comfy recliner, and snacks after the donation 
which he also likes.  He lets out a sigh has 
he sits in the recliner, rolls up his sleeve and 
places his arm onto the side ledge in the des-
ignated spot.  The AI system is pretty good 
and kicks into gear right away.  It greets him 
and carefully inserts the needle into his arm.  

Later, he hears an automated voice saying 
“your donation is complete.  Please relax 
and enjoy your snack and beverage while 
your body recuperates.”  He then hears the 
familiar whoosh, as the trap door opens and 
he is given cookies, fresh fruit and some juice 
and water.  A bit woozy from giving blood, he 
grabs his snack.

After his rest, he grabs his jacket and heads 
out. Walking out he hears “Thank you” from 
the receptionist.  His blood will be used by 
the private hospitals for those in need.  This 
makes him happy, but he wonders how the 
public hospitals get the blood they need, if 
they can’t afford to pay for donations and no 
one he knows donates for free.  

He starts making his way to work, and is 
bumped by not one but two separate peo-
ple who each give him a dirty look.  They 
have money and look down on him as he no 
longer can afford high-end clothes.  He is irri-
tated, he is now like a number not a person, 
an outcast from those with means.  He is not 
happy, but not motivated to change...after all 
what can he do?
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Drivers and Trends 
• Human Services Data Sharing
• Biohacking for Do-it-Yourself
• More Than (Gene)ius?
• The HealthScare System
• CRISPR to the Rescue
• Individual Views, Common Outcomes
• Increasing Inequity
• Remedying Loneliness
• Climate-Change Mortality

So What? 

There are a multitude of implications for the biologics industry in Canada in this scenario.  If Cana-
dian healthcare was to be predominantly privatized, it would change the model for donating.  As 
Canadian Blood Services – responsible for blood, plasma, stem cell and organ donations in Canada 
(except Quebec in some cases) – is a publicly funded body they would need to completely revamp 
their business model.  Competition would begin to emerge from the private sector, donors could be 
paid and that would affect the volunteer aspect.  The costs of running the donor centers and donor 
lists would need to be funded in a new way, with private partners.  Decisions on policy could be driv-
en by profitability more than social good, and research could follow the demand of the market.  By 
paying donors, we could see an increase in donations and available supply.  An organization as large 
as CBS may need to diversify to survive in a privatized model.
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Drone - Written by Samantha Matters
Canada of 2045 is a highly advanced world 
in which technology is inherently embedded 
in the lives of almost all of its citizens. As 
artificial intelligence (AI) made significant 
advancement in the 2020s there was a 
marked shift in the mistrust of AI as the 
population became increasingly dependent 
on this technology. In this world our tech is 
constantly collecting our data, prompting 
the need for continued investment in 
cybersecurity and protection on the part of 
government. With blockchain technology 
now a regular practice across industries, there 
is increased trust that our data is secure. In 
a world of deep technological integration, 
the impacts on the healthcare system were 
extensive. 

After eradicating the disease in 1998, Canada 
saw the worst measles outbreak in over 
20 years in the mid 2020s. While vaccine 
hesitancy had been on the government’s 
radar for sometime, it was this devastating 
outbreak, and its associated deaths that 
numbered in the 100s, which resulted in a 
change in approach to manage the health 
of the population. The Canadian federal 
government invested in big data and the 
infrastructure and resources required to build 
a fully digitalized, centralized healthcare 
data system for the country. The effort to 
combat vaccine hesitancy focused primarily 
on identifying those populations who were 
resisting vaccines, and the misinformation 
they were spreading. Capitalizing on the shift 
in public discourse around vaccine hesitancy 
as the population’s shared trauma of so 
many lives needlessly lost had many anti-vax 
communities questioning their beliefs, the 
government chose a softer approach. Rather 
than mandating vaccination, leadership 
moved to combat the root of the issue, 
identifying where misinformation was 
originating from, scrubbing it from the 

public discourse, and replacing it with factual 
information to educate on vaccine hesitancy.

Drawing on the capabilities of private tech 
firms who worked alongside the federal 
government to set up a system that was 
fully functional by the early 2030s. While 
centralizing and advancing the health data 
system in Canada, the desire to privatize the 
system was not present. By the mid-2030s 
provincial healthcare systems were able to 
access this centralized big data set, which 
was fed by data collected about patients 
through healthcare providers, and by 
individuals themselves. Partnerships between 
wearable tech companies and healthcare 
providers enabled individual health data to 
be constantly monitored and added to the 
centralized system. As wearable tech became 
implantable nano-tracking tech in the 2030s, 
more accurate health data became available. 
The prominent use of blockchain technology 
to secure this huge dataset increased public 
trust in the initiative, and Canadians began 
embracing technology in every way. 

To support the development and continued 
operation of this centralized system, 
Canadians saw significant tax increases. While 
most Canadians agreed with the increase, 
thanks to the full integration and reliance on 
tech in our everyday lives, there was a small 
resistance movement that rebelled. As with 
any innovation, there were the expected 
late majority and skeptics who resisted the 
transition to tech-integration, primarily driven 
by fear of the unknown, and a resistance to 
change. Refusing to have their data tracked 
or recorded, it became very difficult to serve 
these patients as doctors, nurses, and other 
healthcare providers became more and more 
reliant on health data sets and AI facilitated 
analysis, traditional practiced-based medicine 
became more and more obscure. Small 
pockets of the population remain, attempting 
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to resist the technology that the majority has 
fully adopted, but their numbers are small 
and there was little they could do so shift the 
direction Canada was heading in. 

Further fueling the support for tech-enabled 
healthcare was the ability for the Canadian 
system to shift towards preventative 
medicine. With the sheer amount of data 
available and ever improving analysis 
capabilities healthcare providers could now 
predict whether or not a patient would 
experience an emergent medical event, such 
as a heart attack or stroke, and intervene 
preeminently. For example, the patients 
wearable technology could detect abnormal 
levels of lipids (cholesterol and triglycerides) 
in the blood, and alert their doctor who 
would prescribe dietary or medical 
intervention well before a cardiac episode 
was likely. As such, these events became 
extremely rare by the 2040s, especially when 
coupled with improved IVF technologies and 
parent’s desire to influence the health of their 
child even before birth. 

At the same time that preventative medicine 
became more prolific, there was also a 
reduced need for emergent medicine, 
thanks in part to the nearly full adoption of 
autonomous vehicles and the reduction of 
car accidents.  This led to a reduced need for 
large hospitals and across the provinces many 
of these institutions in large cities began 
to close. While access became a concern 
for many, improved drone technology and 
advancements in telemedicine facilitated a 
new type of healthcare. Patients in rural or 
remote communities were now accessing 
healthcare through drone assisted robotic 
providers at almost 100%. 

Finally, the advancement of 3D printing and 
increased research funding resulted in the 
first printed tissues emerging in the early

2030s, with the first full organs printed by 
the end of the decade. This significantly 
impacted the organ donation system 
within Canada. Patients requiring an organ 
transplant are no longer waiting and hoping 
for a donor to become available. Instead, 
when the need is recognized, often months 
in advance of the organ failure event, a new 
organ is printed and delivered.

While this fully tech-integrated world has 
numerous benefits for the health sector, they 
did not come without sacrifice. The legacy of 
vaccine hesitancy and its associated measles 
outbreak, coupled with the predominant 
metaphors of “tech is king” and “man’s 
dominance over nature” driving society 
throughout the 2020s and into the 40s 
resulted in a lack of urgency around the issue 
of climate change. While billions of dollars 
were invested in the healthcare system in 
Canada, and technology to make our lives 
easier, the advancement of green tech and 
sustainable energy was much slower. With 
climate change continue to have dramatic 
impacts all around the globe, Canadians 
are beginning to question whether the 
right decisions were made in the past. 
While preventative medicine and fewer car 
accidents have saved governments millions 
in healthcare costs, the issue now is climate 
migration. As ocean levels continue to rise at 
unprecedented rates and temperatures soar, 
Canada has become a refuge for many. As 
displaced families flock to Canada many are 
beginning to question if our priorities were 
in the right place, and how we will move 
forward facing the world’s biggest challenge 
yet.
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A Day in the Life 
Tala opens their eyes. The familiar buzz of 
their watch alerts them that it is time to wake 
up. They are scheduled to start their shift at 
the hospital in an hour. They glance at the 
small device on their wrist and notice that 
they are slightly dehydrated. Tala is not overly 
surprised or concerned; it is likely the result 
of the few glasses of wine they enjoyed last 
night at a friend’s 26th birthday party. 

Rolling out of bed and making their way 
to the kitchen, Tala grabs a mug from 
the cupboard. It’s one of their favourites, 
depicting an image of a humpback whale 
reminding them of their home in northern 
British Columbia. Tala grew up watching the 
whales with their family. There aren’t many 
whales like this left now. The coffee is already 
made, as it always is, having learned their 
patterns and adjusting to their late arrival 
home after the party last night. It is extra 
strong this morning. 

Tala finishes their morning routine just as 
their watch buzzes again, indicating it is time 
to start their commute to the hospital. While 
slim, well-designed, durable, and equipped 
with all of the health tracking features they 
could ask for, the watch feels outdated. Tala 
can’t wait for the day they can afford the 
procedure to have a nanotracker implanted 
under their skin. They exit the apartment and 
hear the familiar click of the automatic lock as 
they head for the elevator. 

Outside it looks as though Vancouver will 
have a warm, sunny day; a welcome change 
after the most recent downpour the city 
experienced just a week ago. Tala notices 
that there are still pools of stagnant water in 
the lowest spots of the streets and sidewalks. 
Still relatively new to this neighbourhood, 
Tala relies on their watch to help find their 
way to the hospital; one buzz for a left hand 

turn, two for a right. Tala left their hometown, 
Prince Rupert, and came to the city only a few 
years ago to attend university. As they walk, 
they begin running through the tasks that 
await them on this day at the hospital.

A recent graduate from the nursing program 
at UBC, Tala specialized in cardiac data 
analysis and trend forecasting. Their main 
concern today will be trying to determine 
how the emergency department was caught 
off guard by three heart attacks in one week. 
Tala suspects it may have something to do 
with the patient’s nano-tracking devices. 
These days heart attacks rarely occur; a well 
functioning device would alert the patient 
well before an event happens giving and 
offer a range of preventative measures, well 
before an event like this would take place. 
Tala will spend their day assessing the data 
outputs from these patient’s tracking devices, 
running models and scenarios, and looking 
for similar instances involving these specific 
trackers across the country. 

Tala arrives at Vancouver General Hospital, 
one of the few remaining hospitals in the 
city, and heads for their desk located on 
the cardiac wing. Today however, they are 
distracted and instead find themself heading 
towards the patient’s rooms. Tala wants to 
check in on one of her patients first. 

“How are we doing this morning?” Tala asks 
an elderly patient named Ally. 

Ally was the worst of the three patients, 
arriving at the hospital just in time for 
doctors to remove the blockage causing the 
myocardial infarction. Tala takes Ally’s vital 
signs manually; a rare occurrence as all of 
Ally’s vital information is readily available in 
real time on the tablet located at the foot of 
the bed. For Tala, this instance of care was a 
meaningful one. After all, it was their desire
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to connect with and care for people that 
drove them to become a nurse. It is all too 
easy to get caught up in the data.

Tala consults Ally’s digital chart, quickly 
scanning through the medical history data, 
and the summary of Ally’s cardiac event. 
Tala notices that the damage to Ally’s heart 
was quite severe, prompting the need for a 
complete replacement. Ally’s new heart was 
currently being printed in Toronto and should 
arrive via drone within the next couple of 
days for transplantation. Ally will be among 
the first dozen in Canada to receive a printed 
organ. 

After chatting with Ally briefly about the 
upcoming procedure Tala makes their way 
to their desk to begin their work, but their 
mind is elsewhere. The cardiac data center 
overlooks the park outside the hospital, and 
the water just beyond; not much remains of 
Granville Island. Born in 2019, Tala grew up 
in an age of med-tech. Their conversation 
with Ally has them thinking about their 
grandfather, who passed away ten years ago 
from a heart attack when they were just a 
child. If Tala’s grandfather had a watch like 
the one currently around their wrist, would he 
still be here today? 

Drivers and Trends 
• AI in Diagnostic Health  
• Arrival of the Designer Baby 
• Democratizing Healthcare  
• Human Services Data Sharing Revolution 
• The Healthscare System
• Population Health Management
• Dial-A-Doc 
• The Long Distance Doctor 
• Reversing the Flow 
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So What? 

Deep technological integration coupled with big data sets embedded into the public healthcare 
system have resulted in a shift towards preventative medicine. Using data collected from patients 
wearable or implanted tech, alongside population trend data, physicians are able to better manage 
patient’s health over their entire life. 

Preventive medicine coupled with a reduction in the number of car accidents thanks to autonomous 
vehicles, has lead to a decreased need for blood products and organ donations. 
AI, robotic and drone technology are reshaping the way healthcare services are delivered. With 
fewer and fewer hospitals required to serve ill and injured patients, many are accessing healthcare 
services remotely. This implication has been especially meaningful for remote communities. 

As fewer resources are required to collect blood, harvest organs and facilitate donations, the bio-
logics industry has shifted its focus to research, investing more and more in 3D tissue printing and 
advanced stem cell research. 
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Sequenced - Written by Patricia Wong
In 2018, Brain Madeux, age 44, became 
the first human to receive gene-editing 
treatment.  Suffering from Hunter’s Syndrome, 
the medical community aimed to correct 
his gene mutation by transferring copies of 
the correct gene through an IV.  26 years 
later, he is returning to the UCSF Benioff 
Children’s Hospital in Oakland, California 
for his final periodic assessment. Now at 
age 70, he has continued to yield promising 
results, producing genetic, blood and urine 
samples that suggests his recovery.  However, 
the medical community remains hesitant 
in classifying gene-editing treatment as 
a definitive cure to the genetic disorder. 
But after 2 decades of research and the 
realization of the abundant potential in gene-
editing technology, searching for ‘definitive 
cures’ are far from the approach we have 
taken in the application of gene-editing 
today.

In the early 2020s, progress in the field of 
gene-editing faced tug-of-war like tension, 
with rapid discovery towards diversity in its 
application, but also tight controls limiting 
approval rate of clinical trials.  Main concerns 
raised amongst the medical community 
included safety, as mutations caused by 
gene-editing were difficult to detect at the 
time; as well as ethical issues surrounding the 
notion of transforming life and the possible 
impact of that on the greater societal and 
ecological environment.  A deepened 
understanding of DNA sequencing however, 
brought along a new approach to healthcare 
in which the focus turned to prevention, 
rather than responsive care.  Increased 
accessibility to personalized DNA data 
meant that individuals were empowered to 
make informed diet and lifestyle changes to 
live an overall healthier life.  Coupled with 
new clinical and non-clinical regenerative 
treatments that emerged out of discoveries

within the field of stem cell research, the 
foundation was laid for the ability and desire 
to prolong the duration of an individual’s 
lifespan in which greater amount of time is 
spent living healthier.

As the anti-vaccination movement continued 
to grow in a generation where climate 
change was deemed to have an adverse 
impact on transmittable diseases, the threat 
of unprecedented outbreaks continued 
to burden much of the following decade.  
This feared imminent outbreak finally 
happened between 2028-2030, when 
Canada witnessed one of the worst Measles 
outbreak in decades.  The criticality of the 
situation reinitiated and sped up research 
into the environmental and social impacts 
of employing gene-drives for the control 
and ultimate eradication of diseases.  The 
technology, which once held so much 
promise in the experimentation towards 
the eradication of Malaria, was considered 
as adaptation of the gene-drive tool could 
possibly eradicate the measles disease. An 
alternative, newer gene-editing technology 
was also taken into consideration which 
instead, alter human DNA to eliminate the 
possibility of contracting Measles all together.  
A final decision on how gene-editing would 
be used was made at the end of 2031. After 
taking into consideration relevant safety, 
environmental and ethical concerns that 
might impact the target population; the 
decision was to go forward with  a restrained 
approach in which only a small group of 
volunteers living in regions most impacted 
by measles, would receive gene-editing 
treatments. 

A consideration, however was that these 
modifications would be passed down from 
one generation to the next, and therefore 
would require an extended observation time-
frame to fully study the extent of its impact.  
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process. But when safety became apparent, 
interest in exploring alternative usage of 
gene-editing became of focus, increasing 
the number of projects to grant approval for 
clinical trials. 

Despite this ability to address known diseases 
through gene-editing, the environmental 
challenges brought new ones over and 
over.   The combined effectiveness of 
subsequent gene-editing along with the 
feeling of inevitable death sparked a shift 
in mentality which challenged traditional 
notion toward the imminence of death, while 
simultaneously, promoted the sense of living 
a full life.

By 2039, biotechnological advancements 
paved the way to introducing a healthcare 
system in Canada heavily driven by DNA 
technology.  The capabilities of gene-
editing and the benefits brought by insights 
through DNA driven healthcare have led 
to the actualization that death, though 
inevitable, should not be feared.  This shapes 
a multitude of new services such as facilitated 
death for the suffering and a general 
openness to the discussion and acceptance 
of death.

In addition, the ‘living your best life” 
mentality takes hold, and people begin 
taking more risks to enjoy life, working to be 
as healthy as possible while they are around 
– even the methods to obtain that new sense 
of healthy are extreme.

As the Canadian healthcare approach head 
towards DNA driven treatments in response 
to this health tread, new regulations and 
programs are set in place to facilitate the 
transition.  However, without sufficient data 
indicating implications towards the effect 
of mixing the blood from those who have 
undergone gene-editing treatment with non-
edited blood, policy surrounding donor 
 

criteria remains limited. An area most at risk 
is donor programs, which are struggling to 
thrive on public dollars.  By 2041, blood and 
organ authorities have started providing DNA 
sequencing and screening services for a fee 
to help with funding.  Donors who seek DNA 
sequencing service can either sign over their 
data for research purposes and receive the 
service for free or they can choose to withhold 
their data and pay a fee for the service.  The 
data report donors receive can be used 
towards insurance applications to help keep 
premiums low.  

One result of the acceptance of death as 
part of life is that policies have been put 
in place to assume everyone is a donor, 
and requesting that those who do not wish 
to donate to opt-out.  Specifically, those 
who are seeking assistive death services 
are required to opt-in to organ donation 
programs.

In 2045, non-clinical applications of gene-
editing began to emerge in the marketplace.  
Appearing as a niche product at first, private 
medical-spas began offering gene-editing 
therapies as a mode of body enhancement.  
Products being offered, like “the Vitamin 
Boosting Gene” therapy, are based on 
known classification of DNA sequences 
discovered through popularized use of direct-
to-consumer DNA tests.  Perceived safety 
of gene-editing, accompanied by the lived 
experience of witnessing the impact of the 
Measles outbreak, encouraged individuals 
to be willing to take greater risks with body 
modifications for the sake of advancing 
health.  Driven by the technological capability 
in which an individual’s lifespan can involve a 
greater amount of time spent being at their 
healthiest saw an increased degree of shared 
empathy across society as concerns over 
illnesses and death is resolved. 
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A Day in the Life
A red light appears as the sleep tracking 
device tries to gently wake up its wearer 
with light therapy.  Sound of bells chiming 
gradually follow as it gets closer to the 
preset wake up time.  But before the device 
even performs the final phase of the wake-
up ritual, it gets shut off, because Chloe 
is already awake.  In fact, she barely slept 
last night probably due to over-excitement.  
Whipping off the sleep device as she gets out 
of bed, she thinks to herself in a high-pitched 
singing-like voice, “TREATMENT DAY!”    

Chloe abides by the same morning ritual 
everyday.  A quick workout, cold-water 
shower, followed by a hearty breakfast, 
delivered through a diet subscription service, 
customized to individual needs based 
on information gathered through DNA 
sequencing technology.  She’s convinced that 
it is how she has regained her youthful glow 
at 46 on one hand, but it has also helped her 
regain confidence, so much so that she has 
even gone to undo her breast implantation 
procedure a few years ago.

As it may already be apparent, she is not 
a stranger to receiving body enhancement 
treatments. But today’s treatment is unlike 
any she had experienced before.  She 
is about to be amongst the first wave of 
consumers to undergo gene-editing therapy 
for non-clinical purposes.  The treatment 
is intended to enhance an individual’s 
effectiveness in absorbing vitamin Bs, which 
is vital towards boosting energy level and 
overall maintenance of health.  But long-
term side effects in gene-editing is still 
unpredictable, causing some of Chloe’s 
friends to question her decision. 

“Why put yourself through unnecessary 
risk when you don’t even have vitamin 
deficiency” asks Erica, one of Chloe’s friends 

treatment. But for Chloe, after witnessing the 
pain and suffering of relatives who contracted 
measles during the outbreak of 2030, she has 
developed an indifferent attitude towards 
risks.  Responding adamantly, Chloe says, “If 
it’s within my ability to access treatments that 
can enhance my health, why deny myself of 
it.”  

Arriving at the medical-spa for her treatment, 
Chloe was greeted by 2 technicians.  “We 
will be looking after you throughout your 
session, please don’t hesitate to ask if you 
need anything” says one of the technicians as 
they show her to her room.  After Chloe has 
settled in, the technicians carefully connects 
the IV equipment, which will be used to carry 
out the procedure today.  The treatment was 
quick and simple, but Chloe is to follow a 
set of post-treatment instructions after her 
procedure. 

“As you may already know Chloe, you may no 
longer be a suitable for donations intended 
for patient use due to unforeseeable 
effects in mixing edited and non-edited 
bio-products.  You may however, continue 
to donate for research purposes.  Please 
do remember to update your donor status 
with regulating authorities.  Additionally, we 
kindly remind that you may need to provide 
an up-to-date copy of your DNA sequence 
to your insurance company.”  Chloe inputs 
the reminders into her wearable device, and 
notices a menu, listing new types of gene-
editing treatments that will soon become 
available.  As her technician turns away, 
Chloe quickly asks, “how many procedures 
can I undergo per session and how soon will 
it be before I can arrange to receive new 
treatments.”   
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Drivers and Trends
• Vaccine Hesitancy 
• More than (Gene)ius? 
• Access to Health Data
• DNA Dictating Diet and Exercise 
• Crafting Solutions or Crafting Nature
• Yolo What? 
• CRISPR to the Rescue 

 

19

So What? 

Deep technological integration coupled with big data sets embedded into the public healthcare 
system have resulted in a shift towards preventative medicine. Using data collected from patients 
wearable or implanted tech, alongside population trend data, physicians are able to better manage 
patient’s health over their entire life. 

Preventive medicine coupled with a reduction in the number of car accidents thanks to autonomous 
vehicles, has lead to a decreased need for blood products and organ donations. 
AI, robotic and drone technology are reshaping the way healthcare services are delivered. With 
fewer and fewer hospitals required to serve ill and injured patients, many are accessing healthcare 
services remotely. This implication has been especially meaningful for remote communities. 

As fewer resources are required to collect blood, harvest organs and facilitate donations, the bio-
logics industry has shifted its focus to research, investing more and more in 3D tissue printing and 
advanced stem cell research. 
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The Invisible Islands - Written by 
Trishia Nashtaran 
Ontario consolidated its local and provincial 
health networks to create a central agency 
as part of a system overhaul in 2019. The 
consolidation expanded to the entire nation 
by 2023. Local hospitals were replaced by 
local healthcare hubs connected to the 
central system. 
They claimed that “the new system will 
amplify the strengths of what’s working.” 
“Too much time and attention is spent on 
maintaining a siloed and fragmented system, 
and far too many people believe it is the 
patient’s or the family’s job to navigate this 
complicated system during what is already 
one of the most traumatic and stress-filled 
periods in their lives,’’ they said. “That is just 
wrong.’’

Stemming from the growing insistence of pro-
inclusivity groups to accept all people as they 
are, policies excluding people based on their 
sexual orientation began to be overturned.  
This included the ending of theban on blood 
donation for gay men completely in 2028. 
However, that same year, an organization 
calling themselves ‘Blood Line’ was formed 
by the right-wing extremists, with the agenda 
to sustain their ‘purity’ of blood. They fuelled 
homophobia, xenophobia and blood-
supremacy. Their voice was stronger than 
expected and caused a return to exclusion.  
Specifically there was a drastic decline in 
blood donation across Canada over the 
subsequent years. 

As a result Canada ended up paying the  
US for about 95% of the blood products it 
needed  in 2030, which was highest since 
2016. In 2032, The US, also struggling with 
extremism, declared that it would only 
export blood products for heterosexual 
white citizens. Hate crimes based on sexual 
orientation, race, ethnicity in Canada saw a

dramatic jump with a rise in the number of 
white nationalist and right-wing extremist 
groups operating in Canada over decades, 
influencing social segregation of marginalized 
communities. 

The changes pushed the central health 
agency to launch a pilot project of a 
dedicated healthcare pool for homosexual 
individuals, allowing gay men to donate 
blood and organs to gay men only in 
2040. The same project was extended to 
ethnic groups in 2042 with a new tagline: 
‘Channelled to serve all’. This program 
created separate pools of biological human 
products according to race, ethnicity, 
sexuality, age and physical fitness. 

In addition, to address health issues in all 
populations, a new policy is introduced 
requiring citizens to insert a tracking 
implant called “Red Map” that tracks blood 
infections, chronic diseases, DNA patterns, 
cell age, racial profile and other vital 
statistics. Although initially sold as a tool for 
healthcare, the profile it creates of the users 
is made to measure and show a biological 
score. This number is then used by hospitals 
and other healthcare services. 

A Social Credit Scoring (SOCS) System 
was also introduced several years later, in 
2044.  This system however collects data 
through mass surveillance. It rates social, 
political and financial credit scores of citizens 
which includes age, gender, marital status, 
insurance status, income, educational 
attainment, employment status, region, and 
health status. These social credit scores are 
multiplied by the biological scores derived 
from ‘Red Map’ to create something called 
a Fitness Credit Score (FCS) which measures 
the social and biological fitness of a citizen. 
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Policies dicates now, in 2045, that hospitals 
use these FCS’s to measure the eligibility of 
people to donate or receive blood, organs 
and all sorts of health products and services. 
A high FCS allows an individual to see a 
doctor without lining up to pay, and to 
receive blood and organs from the healthiest 
pool. Those with lower scores do not see 
these same benefits.

While the complex system caters to the need 
of ‘custom-fit’ healthcare, serving people 
of their own ‘kind’, it inevitably created a 
tiered healthcare system reinforcing social 
hierarchy and increasing inequality more 
than ever. It created sporadically distributed 
clusters of people according to their socio-
economic condition and biological fate. 
While the system helps people from remote 
communities with a localized healthcare line, 
people from marginalized communities get 
stuck in a vicious circle of low ratings due 
to narrower health pool and less access to 
resources and lack of agency. They need to 
go through a longer wait time and pay more 
to avail the same quality of service as the 
privileged class, which leads to more scarcity 
of future resources and lowered ratings. 
The credit deficiency can be balanced by 
donating plasma, stem cells, DNA copyright 
and by taking part in human testing 
laboratories.

The deficit of trained medical professionals 
from the local communities (caused 
by several factors including education 
segregation) persist, leaving their care 
to be subpar compared to that of the 
privileged communities. While there were 
some deaths that were directly attributable 
to being denied emergency service, most 
of the damage was done in establishing 
the same cumulative health disparities that 
plague marginalized people who live much 
dangerous and unhealthy lives, on disease-
ridden and degraded environments.

Crime rates increase within the confinement 
of a segregated health-care system in 
underserved areas, leading to the increased 
need of emergency healthcare. The lack of 
resources and credits lead to black market 
trading. An international organ-stealing and 
smuggling ring is rising at an alarming scope. 
In 2045, the World Health Organization 
estimates that approximately 20 percent of 
the world’s organ transplants originate on the 
black market; as a rule of thumb, that figure 
seems to hold true across the trade in human 
body parts.

While selling blood and organs is still frowned 
upon in Canada, they are sold and distributed 
through the black market, manipulating the 
segregated healthcare pool. 

A Day in the Life
Rob wakes up on the operating table. 
Blinded by the bright light, he tries to 
figure out where he is. He can hear muted 
voices of people and cluttering noise of 
metal utensils. For a moment he thinks 
he is in a restaurant. A distant memory 
of sitting in a restaurant with his family 
flashes through his mind. The digital clock 
on the wall says 10:12 am.

“How are you doing, my boy? A little 
dizzy?”, an old voice says. A guy in his 60s 
may be, like his father.
 “Where is this place? Why am I here?”, 
Rob asked.

“Oh! I see. I might have given you a 
little too much anesthesia,” the old voice 
laughs.

“Don’t worry. You’ll be fine. The operation 
was successful. The transplant went well, 
and your Red Map has been removed. You 
are a free man for a while.” 
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Rob begins recollecting now. He is in a 
‘Back-Door Hospital’, as they call the illegal 
transplant hospitals now a days. He came 
here to donate his kidney to his twin sister 
Reba. After he started dating his boyfriend 
Zack, he was assigned to the gay blood pool. 
He could no more donate his blood or organs 
to anyone who was not gay. But their family 
has already run out of their fitness credits 
to pay for Reba’s monthly dialysis. Rob was 
a smart kid at school, and that earned him 
a pretty decent social score for a person 
from a remote area. Once Reba’s condition 
deteriorated, however, he put credit into 
the system to reduce wait time for a kidney. 
They said she would receive a new kidney 
in less than six weeks instead of 12 months. 
But Reba couldn’t wait for six weeks. She was 
sinking and Rob was the best match. So, he 
decided to donate a kidney of his own to 
Reba. He couldn’t do it in a regular hospital 
though, due to blood pool regulations. 
Besides, this would enrage the “Blood Line” 
people and his entire family would be in 
trouble.

The only option was a back-door hospital. 
They work in an old-fashioned way. No 
robots, no drones, no digital footprints. 
Human surgeons do the dirty job and you 
pay them with money, fitness credit or ‘lab 
service’. To protect him and his family from 
the ‘Blood Line’ people, they removed his 
Red Map implant so it wouldn’t record the 
unauthorised organ donation. Since Rob had 
neither money nor any credit left, he only 
had one option. He was going to volunteer 
as a subject in experiments executed in this 
hospital laboratory. Then after they get what 
they need, they will insert a new Red Map 
implant with altered data in his body. 

Following the operation, Reba was released 
in the afternoon. She was put in a self-driven 
car with medical amenities. The car will take 
her home and then come back to the

hospital. To avoid the risk of being caught 
by the surveillance system, these cars are 
programmed to reset if they stop anywhere 
other than preset destinations. Getting 
stopped would put Reba’s social credit at 
risk, if not her life. If Reba is discovered 
having had an unauthorized surgery and 
a manipulated Red Map chip, her implant 
will be marked, which is a form of social 
ostracization. It was the last thing Rob was 
worried about at this moment. Reba is going 
to live. That’s all that matters to him. He can 
relax now.

They move Rob to a smaller room with 
a small bed and a window and give him 
some liquid to drink every half an hour. 
The label reads ‘Ikaras V9, 8 µlps’. Rob 
grabs the bluish bottle and takes a sip. 
It has a metal aftertaste, like a synthetic 
juice. Once the aftertaste fades away, 
Rob starts to feel better. He feels happy. 
Too happy to wait another half an hour 
though, so he drinks the entire bottle. The 
room starts to move and seems to change 
form. It somehow resembles the country 
house they had when Rob and Reba were 
kids. They had to sell the house for some 
reason. But Rob was happy to be able to 
revisit the house.

“Gosh! What kind of drink it was?”, Rob 
thinks. 

He walks to the window and opens it. 
He can see the porch now. Reba and he 
would stand there and pretend to fly. What 
amused him the most was that he started 
to grow a pair of wings now. Rob stood at 
the corner and flew. 
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Drivers and Trends
• Population Health Management
• Consumer Genomics 2.0
• Inequality + AI Assimilation
• Increasing Equity
• Individual Views, Common Outcomes
• Smart Pills
• Artificial Intelligence in Diagnostic Health 
• Reversing The Flow 
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So What? 

A consolidated healthcare system can run more efficiently, but it can cost marginalized communities 
their basic healthcare service, if the system is not complemented by a decentralized system. 

The process of changing policy on MSM needs rigorous research and public transparency, so that 
people can make their peace with the change based on fact, logic and empathy.

Dependency in foreign blood needs to be reduced. Organizations like Canadian Blood Service 
might need to adapt new policies and advance technologies synthetic blood in order to expand its 
blood pool.  
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