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Preface
Our story begins almost 50 years ago with any one of millions of school kids glued to the
television as three intrepid passengers of Apollo 13 struggled to bring their crippled
spacecraft home. Nobody had to explain the business case for sitting in a tin can floating
in space. It was, however, the nascent engineer’s first exposure to a formidable opponent
called ‘Risk,’ - and forever memorialized by the sentence, “Houston, we have a
problem.”
This story, and many others like it, have influenced children through to the present day as
“Spaceship Earth” struggles to sustain its own precious crew. While the business case for
sustainability can’t be explained, the threats remain. For many engineers, victory over
risk brings the same excitement and optimism as that moment when Apollo 13 splashed
down safely in the South Pacific Ocean. This is who we are.
What is CoEngineers.io?
In short, CoEngineers.io is a peer-to-peer publishing platform for engineers. At length,
CoEngineers.io is a system for measuring the true value of engineers in an economy,
society, and environment. In all cases, CoEngineers is a haven for engineers: a place
where engineers can find each other, where entrepreneurs can find engineers, and where
the virtual world can find the physical world.
CoEngineers.io uses blockchain technology in a unique way: it provides a time function
upon which physical claims may be identified, synchronized, analyzed, and verified using
sophisticated mathematical techniques. This means that engineers can measure their
economic contribution in terms of risk instead of outdated economic metrics such as
consumption.
This is significant because insurance and financial products also measure themselves in
terms of risk. With CoEngineers.io, engineering products may then plug directly into
financial and insurance models effectively bypassing “consumption economics.” When
engineering is measured on a fundamental economic basis of sustainability, priorities for
what gets engineered and what does not, will also change.

The Moon Shot
The moon turned out to be a pretty dry and dusty place. However, the engineering
problems that were solved in order to land there led to giant leaps in technology from
integrated circuits, to medicine, structural fabrics, solar power, battery technology and
much more. Blockchain itself traces roots to the “voting computers” that guide orbiting
spacecraft. True progress occurs through the mitigation of risk, not the closing of the
some business plan. Albeit, that may come later.
The difference depends only on what we measure, and how we measure it. Engineers
need to measure themselves differently for the digital age.
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Executive Summary
Engineering knowledge and creativity suffers from a condition called “invisibility”. For
example, it is easy to calculate the value of a firefighter by measuring the severity of the
fire. However, it is not so easy to measure the value of a fire protection Engineer who
designs buildings that will not burn. Engineering is often considered an intangible asset,
or a sunk cost on a balance sheet. In actuality, the fire protection engineer is removing
systemic risk from an economy. Risk is a primary factor in nearly all valuation equations
for corporations, finance, and insurance products, etc. With low risk comes high
investment; therefore engineering may be treated as a value source not a sunk cost.
Blockchain technology provides the means to measure “risk” as an intrinsic basis of
currency to manage the value generated through the virtuous circle that exists among
Finance, Insurance, and Engineering. These three forces acting together are responsible
for nearly all value upon which society depends.
The Integrated Engineering Blockchain Consortium proposes the development of
CoEngineers.io - a novel application of blockchain technology, game mechanics, and two
stable cryptographic tokens that serve to measure intangible assets into tangible
existence. The results would be the improved allocation of technological innovation,
increased market efficiency, and sustainable economic development.

Material Facts
Coengineers.io is a very simple game that is similar to the way engineers would normally
manage their careers, with the exception of a tokenized ecosystem, which memorialize
the values that engineers hold paramount. The game consists of a blockchain and the
allocation of a two cryptographic tokens called Mass and Gravity. Every time an
engineer makes a statement or observation of fact AND that statement of fact is validated
by a second engineer, each are awarded some combination of Mass and Gravity tokens;
and both engineers are immutably linked to the claim on the CoEngineers.io blockchain
in the form of an Integrated Engineering Body of Knowledge. This is the fundamental
game dynamic that repeats itself in immeasurable permutations and use cases.
Mass tokens may be exchanged, bought, or sold. However, Gravity tokens cannot be
traded and are permanently assigned to the individual. In playing this game, each
engineer creates a personal transaction record for himself or herself. The individual
transaction record serves as a unique identifier, a professional accreditation system, and a
cryptographic key that opens and closes smart contracts or other game levels. The
4
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aggregate transaction records of all players creates an Integrated Engineering Body of
Knowledge (IEBOK) which may be searched, parsed, and analyzed for business
intelligence by 3rd party players who must purchase Mass tokens from engineers and
other players who have accumulated them. Such 3rd party players may include banks,
entrepreneurs, and insurance companies seeking to mitigate systemic risk in their
enterprise.

A Function of Time
The blockchain provides a time function and decentralized database that tracks the
movements and accumulations of Mass and Gravity tokens embedded in physical facts.
Somewhat like breadcrumbs, various mathematical operations can be performed by
tracking M and G tokens, including actuarial and quantitative analysis. As the IEBOK
becomes larger and more comprehensive the utility of the tokens will likewise improve.
The interaction between these tokens, the engineers, and the community are overseen by
the CoEngineers.io Foundation and directed to incentivise desirable sustainable
engineering outcomes. A non-exclusive entrepreneurial interface will be developed by
the Integrated Engineering Blockchain Consortium (IEBC.co), a design studio for
integrated engineering enterprise.

Physical Sibling For The Digital Twin
Money is the virtual representation of human productivity in the real world. While there
have been great advances in our ability to articulate the digital twin of our physical world,
there has been comparatively little progress in our ability to articulate the physical state
of the world. Peril exists where the digital twin fails to match its physical sibling.
If the virtual representation is somehow disconnected from the physical condition being
represented, systemic risk may enter a destructive feedback loop. This has happened
many times including the dot.com bust and the 2007 financial crisis. If done properly,
the indelibility of the connection between the physical state and the virtual state can
ensure that dangerous feedback loops cannot be sustained long enough to result in
runaway failure of the system.
This is the problem that CoEngineers solves and the extraordinary opportunity for the
engineering profession.
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Part 1: It Matters What You Measure
Introduction
For over 99.7% of modern human history there was no consensus on whether the Earth
went around the Sun or whether the Sun went around the Earth - or why the Moon
seemed to avoid the Sun.1 As telescope optics improved, these planetary objects could be
easily viewed by anyone against the backdrop of stationary stars. At some critical
number of such observations, a general consensus was formed. Within a few
astronomical moments later, humankind was hitting golf balls on the moon. Countless
innovations that increased human productivity from computers to blockchains have
stemmed from the moon shots, and dispersed across the world. Today, Credit Suisse
2
estimated global wealth at 256 trillion dollars. It is not likely that civilization began with
256 trillion dollars sitting in a box somewhere. This wealth had to be “measured” into
existence.

Invisible Value
Productivity is the domain of engineering, yet the engineering profession suffers from the
problem of invisible value. For example, a firefighter is not valued until there is a fire.
Then the firefighter is worth millions of dollars per hour preserving lives and property.
In this case, the productivity of the firefighter is measured by the severity of the fire.
By contrast, a fire protection engineer may design buildings that are far less likely to
burn. But in the absence of a fire, the value of the engineer cannot be directly measured.
When buildings don’t burn, bridges don’t collapse, airplanes don’t crash, water is safe to
drink, software seals a deal, and an Internet connects the world – the real value of
engineering becomes more difficult to measure. Until some rare failure occurs. We are
seldom reminded otherwise how much of our world works remarkably well.
In the absence of some counterfactual world where we can measure growth in the
absence of certain technologies, we can only express the value of engineering in terms of
risk removed from a system. Risk is a very different quantity to measure than
1

2

https://www.universetoday.com/38125/how-long-have-humans-been-on-earth/

https://www.credit-suisse.com/corporate/en/articles/news-and-expertise/the-global-wealth-report-2016-201611.html
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production. Productivity is measured in units/hour and risk is measured in terms of
standard deviations from some normal distribution such events.

The Value of Risk
Past events can leave clues that may be used to predict similar future events. This is the
basis of actuarial math and quantitative analysis upon which the insurance and finance
industries are respectively based. The value of risk, in any application, cannot be
determined unless the following three questions are answered:
1. Can we identify the risk exposure?
2. What is the (numerical) probability that risk exposure will happen?
3. If it does happen, what are the consequences (money, life, property, etc.)?
The physical world is increasingly represented by digital objects. The risks that we are
most likely to consider typically relate to information, but most consequential risk
manifests in the physical world. For this reason, it is important to reconcile the digital
state of the world with the actual physical state of the world.

Systemic Risk Case Study
In 1994 The North American Free Trade Act (NAFTA) was the first trade agreement to
include trade in professional services, including financial, insurance, and engineering
services. The US and Canadian delegations were able to reconcile each other’s
professional engineering models, but were unable to do so with Mexico’s engineering
3
model. The prevailing wisdom was that the physical state of Mexican infrastructure is
inferior, therefore Mexican Engineers must be inferior. Then, a small prestigious
engineering school in Mexico, Centro de Enseñanza Técnica y Superior (Cetys
University) prepared over 250 Mexican engineers, across all disciplines, to take the U.S.
Engineering Board exams. The Mexico delegation demonstrated the same exam pass rate
4
as the US engineers. What went wrong?

3

Model for the mutual recognition of Engineering Professionals, Robles, 1996
http://www.ingenesist.com/wp-content/uploads/2011/03/INCNE596.pdf
4
Random sample, adjusted for language disparity, validated by this author and NCEES
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The Virtuous Circle of Economic Development

In a developed country, finance, insurance, and engineering are mutually serving. Much
like a three-legged chair, a bank will not lend money against collateral that is not insured,
and an insurance company will not secure collateral that is poorly built, and the soft cost
of engineering cannot be secured without bank finance. If one of the legs of the chair
breaks, the whole system collapses. In the case of Mexico in 1994, insurance markets
were immature. Insurance was the weak link, not engineering.

Only when the Mexican engineers had measured themselves differently could the error of
causation be identified.

Implications
For NAFTA engineering, it was too late. The idea of cross-border engineering was
effectively constrained by impractical and artificial barriers. The insurance industry was
sparse with many holes in coverage due to incomplete information. The Mexican
government tried to patch these gaps with state guarantees, but it wasn’t enough.
The greater tragedy was that Mexico needed everything that American engineering firms
provided -- and on a massive scale. NAFTA had also included the insurance and financial
institutions, so there was a way to pay for all of the infrastructure needed. Instead, many
8
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of our Mexican colleagues were relegated to Maquiladora5 industries when they could
have been perfectly suited to develop the country. It is not surprising that many trade
6
agreements may now appear lopsided or not achieving the intended results.

Lessons Learned
NAFTA is often called the big bang of modern globalization. Like the Big Bang Theory,
all the information needed to predict the next 15 billion years was contained in the first
instant. This is what makes NAFTA such a good case study; we gain insight into the
moment when all of the pieces started in motion and we were able to arrive at several key
observations.
●
●

Engineers from Mexico are equally competent when compared to US engineers.
There are three mutually serving components to economic growth: finance,
insurance, and infrastructure.
● The primary factor limiting economic development is risk.
● Even small gaps in insurance coverage can break the cycle of economic growth.
● Technological change, applied thinly over a broad area is superior to isolated
high-tech industrial installations in creating economic growth.
Today, we have a unique opportunity to learn from the past and try something different.
We also have many tools that were not available 25 years ago. There is more motivation
to solve global problems with sustainable solutions than ever before. The world is
generally at peace and what does work, works very well.
“The first step is to measure whatever can be easily measured. This is OK as
far as it goes. The second step is to disregard that which can't be easily
measured or to give it an arbitrary quantitative value. This is artificial and
misleading. The third step is to presume that what can't be measured easily
really isn't important. This is blindness. The fourth step is to say that what
7
can't be easily measured really doesn't exist. This is suicide.”
- D
 aniel Yankelovich

5

Maquiladora industry refers to foreign factories located in Mexico for the purpose of exporting.
This discussion is relative only to the engineering component of NAFTA and has been validated by
this author. No opinion related to the overall assessment of world trade agreements is intended or
implied.
7
Yankelovich, Daniel. 1972 " Corporate Priorities: A continuing study of the new demands on business"
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Technological Change vs. Economic Growth
In 1987, Dr Robert Solow won the Nobel Memorial Prize in Economic Sciences for his
body of work describing the relationship between technological change and economic
growth. In his 1957 article “Technological Change and The Aggregate Production
Function,”8 Solow observed that a large percentage of economic growth between 1909
and 1949 could not be accounted for by the corresponding increases in capital and labor
utility. He attributed this unaccounted-for portion (now called the Solow Residual) to
technological innovation.
To measure this residual value, Solow introduced a concept called “capital vintage.”
Solow assumes that new capital is worth more than old capital because the products of
the new technology will be more productive than the products of the old technology. He
could then measure technological change as a function of the decline in the price of
9
various capital goods. Solow used a common technique of measuring one thing by
observing the rate of change in a related thing, over a period of time.

This description of capital vintage alone demonstrates how difficult it is for researchers to
measure technological change independent of other factors of production such as land,
10
labor, and capital. Solow was among the first to suggest that this invisible value was
incorrectly attributed to these other production factors rather than to the public
endowment of social, creative, and intellectual capital of engineers, designers, and all
makers of useful things.
While Robert Solow conceded that his calculations were “crude but useful,” he was able
to estimate that about four-fifths of the growth in US output per worker during that period
was attributable to technical progress, compared to about 12% attributable to increased
use of capital utility. He was also noted for suggesting that this value was incorrectly
attributed to the other factors of production. This has since become a popular field of
study among academics as well as a popular mantra of city planners and STEM

Solow (1957) https://faculty.georgetown.edu/mh5/class/econ489/Solow-Growth-Accounting.pdf
MIT Press, 1957 Gross output per man hour doubled over the interval, with 87½% of the increase
attributable to technical change and the remaining 12½% to increased use of capital.
9
Boucekkine et al. (2011). Vintage Capital Growth Theory, Three Breakthroughs.
https://pdfs.semanticscholar.org/8fab/d7aeb1475702a851e20247915544fc92f48a.pdf
10
Kakaes, Konstantin (2012) Qualified: Does not mean new gadgets, means any kind of shift in the
production function, Slate magazine, https://tinyurl.com/ybgzjmzr
8
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Education advocates, albeit nobody knows for certain the impact or contribution of their
particular affinity.11
This field of study has yet to provide much more than an estimate of the contribution of
technological change to economic growth. Modern economists instead attribute the
hidden value of entrepreneurs as the fourth factor of production, which may assume
embedded engineering. Modern data scientists are challenged with discerning thousand
or millions of positions from countless individual databases all measured by different
clocks. Errors of causation may not be fully discoverable and published works may then
become part of the next data cycle entering into what some now call “the echo chamber. ”

The Knowledge Inventory
People complain that the credits at the end of a Hollywood feature film scroll by too fast
for anyone to read. They don’t realize that the credits are not there for the benefit of the
audience, but for the benefit of the film industry. The credits represent the community
consensus of who did what. With few exceptions, no such system of credits exist for the
engineering industry.
The scrolling film performs the same function as a blockchain. To create the illusion of
scrolling columns, each name is placed in a slightly lower position on a sequence of
identical blocks (frames of film). All of the frames are connected on a chain of cellulose
and stored in a tin canister, on a DVD, or in a digital file. Millions of identical copies are
then distributed to witnesses all over the world. To defraud the credits, you would need
to modify every existing copy.
When a future filmmaker needs to produce a certain look, emotion, or reference a
storyline, they can cite the art, and find the artist – or replicate a scene with a similar
team. When a production is successful, the credits document and elevate the value and
experience of the artist. Collaboration is enormous on a film stage as everyone is
incentivised by the potential blockbuster success of the production.

11

http://www.slate.com/articles/technology/future_tense/2012/05/robert_solow_tyler_cowen_and_
other_economists_misunderstand_science_and_technology_.html
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Blockchain as a time function
The saying ”He’s marching to a different drummer” is often used to describe the
odd-person-out, that individual who doesn’t quite fit in with the rest of the crowd. But
this also represents a common synchronization challenge for some engineers in digital
video and music production.
The Society of Motion Picture and Television Engineers (SMPTE) developed SMPTE
time code as a set of cooperating standards to identify, synchronize, and edit individual
frames of video, music, and film. SMPTE time code makes it possible to edit magnetic
tape and digital media by providing a time function for identification, synchronization,
and editing of digital events.
A blockchain can provide a similar function for physical data as SMPTE time code
provides for digital data. Instead of every record of physical state having its own time
function, all events can simply be registered to the moving background of a blockchain
where they can be identified, synchronized, or appended (edited) with respect to time.
This is a use case for blockchain that would be exclusive to engineering due to the nature
of physical state. The moving background would provide a reliable time function from
which quantitative mathematics can be applied.

Sorry, nothing to measure here
A large engineering firm may have revenues topping $30 billion per year. Naturally, they
are very protective of their data to drive strategic initiatives, limit liabilities, and protect
intellectual property. But their data may represent only 0.5% of the data being generated
12
by a $7 trillion dollar industry. Imagine trying to operate a motor vehicle through a 3 x
4 inch patch of transparent windshield. It’s possible but you wouldn’t move very fast
and, even with your face pressed up against the glass, your field of view would be
extremely limited. You could probably scale the size of the vehicle, but not likely the
terrain upon which you can operate. The traditional engineering firm may find itself at a
severe disadvantage against a nimble engineering platform with access to a
comprehensive engineering knowledge inventory powered by big data analytics.

12

This argument put forward by Danielle Dy Buncio, Founder ViaTechnik,
https://youtu.be/GJNmMYe4ET4 (21:00)
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It is no surprise that corporate instinct regarding blockchain is to exercise extreme
caution. For a multinational construction firm, any suggestion of using anything related
to alternate “currency,” cryptographic or otherwise, sets off all the sirens from FCPA to
the IRS audits and government contracts. It is easy to assume it’s safer to stand still than
take any chances; avoid anything that looks different than it did yesterday.

The Uberization of Engineering
Many industry executives are wondering, “When will the Uber of Engineering arrive at
our doorstep?” After watching the disruption ensue in other industries such as retail,
media, transportation, and hospitality, the engineering industries see these same new
technologies emerging in their own neighborhoods. Due to the value and importance of
engineering, and ease of digital representation of knowledge assets, engineering markets
make attractive targets for disruption.
The peril of uberization arises from the fact that such platforms are neither the source nor
the end user of information. They simply hold a monopoly position on access. For low
derivative industries such as short term rentals or taxi rides, the impact is benign.
However, for an integral industry such as infrastructure and engineering, the
consequences could be severe.
Complicating matters for the incumbents, most of the network platforms such as Uber,
Facebook, Twitter, and Google began as start-ups relatively free from legacy culture,
processes, and liabilities. The probability of successfully converting a legacy engineering
enterprise from vertical org chart to a far more efficient networked organization is very
13
low.
Meanwhile thousands of hot new blockchain startups are creating an alternative
economic reality while raising billions of dollars to “tokenize” cars, roads, energy,
buildings, sensors, food production, infrastructure, financial services, insurance services,
and every magnificent creation that engineering brings to the world.

13

https://hbr.org/2011/05/two-structures-one-organizatio
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The Era of EngTech
EngTech is the term we use to describe the computer programs and other technology used
to support or enable engineering. A large engineering company is comprised of thousands
of engineers. Countries like Mexico, India, Russia, Brazil, and many more, have millions
of engineers who are equally intelligent, educated, and capable as any other. These
engineers are very smart and can adapt at an amazing speed, especially when provided
with the right tools, incentives, and network connections.
EngTech differs somewhat from other technological advances because engineers are
building their own tools to enable their own work, development, and self-expression. It
was engineers who invented blockchain technology by adapting algorithms passed down
by their colleagues from the aerospace industry who came before them. Small nimble
teams of engineers are developing many of the technologies now touted as the future of
14
15
FinTech and the highest and best use cases for InsurTech. Artificial intelligence,
Internet of Things, supply chain management, autonomous vehicles, satellite
communications, weather prediction, and so much more can fill a new economic
classification we call EngTech.

A brief history of network platforms
Google began as a research project in 1996 by Larry Page and Sergey Brin. Larry
reasoned that the entire Internet was loosely based on claims and citations of those
claims. It was the citation that would make the Internet a more valuable place. In fact,
they had originally nicknamed their new search engine "BackRub" – I rub your back and
you rub mine.

Fintech: computer programs and other technology used to support or enable banking and financial services.
InsurTech: computer programs and other technology used to support or enable banking and financial
services.
14
15
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Facebook expanded on this with the idea of a “share” and a “like.” The reason why there
is no “dislike” button is because the system is really just measuring “like” and “absence
of like.” By following the breadcrumbs of these two simple interactions, an enormous
amount of information can be derived and a monetary value estimated for each node –
which they promptly convert to advertising revenue.

The Networked Platform
Networked platforms will be covered more extensively later but it is worth noting that it
may only cost millions of dollars to rewrite the software code for Facebook, or Airbnb, or
even Google, yet these companies are valued in the Billions due to the value that society
produces in their interactions with the platforms. The same can be said for engineering
infrastructure. A bridge or a school building may cost millions to construct, yet yield
Billions of dollars of economic value through higher quality transactions of people
working and traveling and building real things in the real world. Measuring this invisible
value of engineering and infrastructure will have a greater impact on the economy than
the networked platforms such as Facebook, Twitter, and Uber, et al. Tokenizing
engineers and will distribute this value far more evenly in society.

Intrinsic Value
The emergence of the Internet, Social Media, Blockchain represents a giant leap forward
in technological change, but where is the corresponding economic growth? Why is there
always a shortage of money needed to meet global needs? Why is society as unstable as
ever despite ever increasing net wealth?
Money must represent human productivity. This makes sense because if it didn’t,
nobody would work in exchange for it. Throughout history many different forms of
money have been used to represent productivity in livestock, artisan goods, technical
products, and various services. While paper money has no intrinsic worth, it represents
something that does - the total productive output of a community of citizens. Debt is a
similar form of money, except to the degree that it represents the promise of future
productivity of the borrower. Financial securities go several steps further.
Derivatives can be very useful for diversifying risk. However, big problems arise when
securities get separated from the intrinsic value that they represent.
● The 2007 financial crisis in the US was precipitated by the inability to reconcile
the virtual asset (collateralized debt obligations) with the physical asset (real
estate value) and the system collapsed.
15
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● All securities must be backed by some form of collateral, usually real estate assets
or business assets. Where those assets are in disrepair, non-viable, or overvalued,
trust fades and the security may collapse.
● The value of property and business is contingent on the ability of people to lead
healthy lives, with safe transportation, infrastructure and healthcare.
The 800-petabyte gorilla in the room is the fact that cryptocurrencies have no intrinsic
value. According to Warren Buffet, Bitcoin is not a “productive” asset, unlike land or
corporate shares. As a result, investors’ demand for it is the only price-determining
factor, making digital currency a handy tool for “charlatans,”16 W
 hile the utility of
cryptocurrencies is without debate, the value of this utility and its association with
“productivity” remains unresolved.

While any amount of data may be collected, distributed, and analyzed about any event,
the data may be true or untrue. In order to remain attached to the true physical state the
data must describe a discrete condition, not something that can be partitioned or that can
exist within a range of values, multiple interpretations, or partial consensus.
That connection to the real physical world is our greatest asset. The inability for the rest
of the world to reconcile the virtual state of the world with the physical state of the world
is its greatest vulnerability. Unfortunately, the ability of malicious actors to corrupt that
linkage is the greatest danger and often the most profitable attack vector against digital
content today. Examples abound and I will let the reader test their imagination simply by
scrolling through the news of the day.

The Power of Consensus
Robert Solow’s seminal 1957 paper was based on data generated between 1909 through
1949. During this period there were several external shocks such as WW1, the Great
Depression, and WW2. These were also a time of extreme social dysfunction; consensus
broke down and the world was having a difficult time managing its affairs.
In the years that followed the wars, the world began to repair itself. New industries
adopted magnificent war innovations such as supply chains, cryptography, rockets,
computers, radios, jet engines and radioisotopes, etc. It is ironic that such a grotesque
16

Paraphrased from Berkshire Hathaway annual meeting May 4 2018 pg.13 Adam Blume’s notes
https://seekingalpha.com/article/4170440-berkshire-hathaway-2018-annual-meeting-depth-notes
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worldwide struggle to reach consensus of state, could be credited as a powerful
innovation engine applied for tremendous good. Imagine if we could achieve the same
result without prerequisite warfare?
Society has created many ways of forcing the consensus such as warfare or the electoral
process. However, one of the most powerful and potentially productive methods of
reaching consensus can be found in the games people play.

The Game of Gaming
Games may be used to simulate competition or warfare by combining a randomization
device and/or human skill to induce consensus among the players. Most games are based
on a challenge that is difficult to accomplish but easy to verify. By observing the rate at
which the game changes over time, statistical probabilities are found from which bets can
17
be made about future games. For example, fantasy sports are a $7 billion industry that
simulates a virtual contest by importing public statistics generated from real-life league
play.

Bets can be made over the results of a coin toss, a hand of cards, or a specialized skill. In
business, betting appears in the form of a contract. By invoking law, the party and
counterparty are entering into a game in which it is in the best interest of both parties to
play by the rules. Our legal and regulatory system tries its best to keep these games fair.
While sports metaphors abound in business, they are usually not very accurate.
Competition is an excellent way to arrive at an optimal solution as long as everyone has
the same information when engaging in play. If not, then competition may be the most
expensive way to arrive at a suboptimal solution.
In professional sports, the value of employment contracts, ad sales, and even municipal
bonds used to finance the stadium are all contingent on the social consensus of thousands
of witnesses (spectators) who all simultaneously register their consensus in a chorus of
stomping and cheers every time the soccer ball enters the net.

17

Fantasy Sports Trade Association https://fsta.org/press-release-fantasy-sports-now-a-7-billion-industry
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With sanctioned sports, both teams play on an even field, everyone shares the exact same
information, and adjudicators (referees) are always present “on block” watching every
move. In business, the objective seems to be: tilt the field, withhold information, and
avoid regulators. But the most important difference between sports and business is that in
sports, the entire body of spectators, sponsors, and stakeholders vigorously defends the
consensus. Malicious actions; such as doping, “deflategate,” and bribery are not enforced
by police or courts, they are enforced by the network of stakeholders in the game.

The Value of Consensus
A hot dog at the ballgame costs $10.00 with the consensus and it costs $1.00 without the
consensus. All of this activity is synchronized to a time function. When the clock runs
out, the hot dog quickly loses 90% of its value. By measuring hot dog prices, we can see
that social consensus contributes 90% of the vendor’s value. The same is true for
parking, leases, salaries. stadium seats - even the stadium itself. Without social
consensus and the immutable ledger (time clock and scoreboard) value diminishes to
commodity pricing.

Part 1 Conclusion
Blockchain technology may be seen as a clumsy little dance that a computer needs to do
in order to simulate the human condition, except at scale. Part 1- “It Matters What You
Measure” - provided an overview of the reality into which Blockchain technology must
seamlessly operate. It is insufficient to claim that “law is code” when the physical laws
of nature ultimately determine the outcome of any and all transactions, digital or not. To
decentralize the engineers would be to truly decentralize the value that people create in
their work, relationships, and their own governance. Part 2 describes the CoEngineers
platform and how novel applications of several common tools may yield a path toward
achieving the state of economic decentralization.

18
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Part 2: The CoEngineers Platform
Introduction:
In short, CoEngineers is a publishing platform for engineers. At length, CoEngineers is a
novel blockchain application designed to observe, measure, and validate changes in the
physical state of the world. The utility of this project is to provide three classes of data
related to the physical state:
1. Identification of risk exposures.
2. Probability that risk exposure may happen.
3. Assessment of consequences in the event that risk exposures manifest.
This is accomplished by recording the day-to-day claims and validations made by
engineers. The CoEngineers platform provides several functions:
1. A decentralized ledger upon which the statements of physical fact may be verified,
validated, and recorded.
2. A time-function upon which to synchronize, identify, and revise physical state.
3. A multi-agent algorithmic game

The Game
The objective is to earn tokens by populating a decentralized ledger called the Integrated
Engineering Body of Knowledge (IEBOK). Players are tasked with producing and
validating claims related to the physical state of the world. The utility of this ledger as a
risk mitigation tool increases the commercial value of the contracts between the
executing parties.
The second objective is to integrate engineers to a networked community to create the
technical layer upon which future transactions may be adjudicated. By observing the
interaction of the network, CoEngineers will be able to measure new value attributable to
technological change.

The Players
The objective is to create a trustworthy knowledge inventory of who knows what in the
engineering community. Engineers begin by making claims about the physical state of
the world as they see it. This may start by identifying a landmark work of engineering,
such as a bridge or a tower, and claiming one’s own contribution to the asset. Or it could
be about claiming their own education, certifications, and projects completed. Another
engineer must then verify or validate the claims of the first engineer. A major component
19
DR06082018

DRAFT PREVIEW ONLY

of the game includes validating physical state for another party. After all, it is
recommended best practice to always have another engineer check your work!

The Tokens
Each party then receives Mass (M Tokens) and Gravity (G Tokens) according to
algorithmic values yet to be discovered. In any case, Mass represents a unit of work and
Gravity represents the validated storage of data. M Tokens may be held, traded,
exchanged, or sold on external exchanges. G Tokens represent the individual’s
professional reputation, and therefore their stake in the game. G Tokens cannot be sold,
traded or separated from the player. Most game parameters are adjusted upward for
increasing values of G Tokens held by each player.

Fig 1. Claim and validation are processed by the smart contract to produce two
tokens, Mass (M) and Gravity (G). Claimant receives Mass tokens and Validator
receives Gravity tokens proportional to the amount of stake (G’) held by the
Claimant and the Validator.
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The question then arises as to why anyone would trade any tangible good or service for
the Mass token? Simply increasing the quantity of the Mass token on the CoEngineers
platform/economy does not provide value in itself to all members of an economy18. Only
if a Mass token is required to access the blockchain and/or perform some action on the
blockchain will it have some utility to someone who will, in turn, ascribe to it an
exchangeable value.

Economics of CoEngineers
The exchange value of the Mass token can derive from (a) access to information that is
exclusive to the system, and/or (b) ability to perform certain actions on the system.
The primary value of the whole system has already been well described in the whitepaper
as consisting of two elements:
(a) the data that is submitted/claimed and validated by engineers about the physical state
of the world, and
(b) this data is controlled/owned by the creator/engineer(s) who publish that information3.
One way to give the Mass token value is to restrict access to certain information if
exchanged for the Mass token4. This can be handled as an operation on the blockchain
where access is granted by the creator to another entity (such as IEBOK, a bank, an
insurance company, a prospective builder, etc.) for some period of time.5 This payment
for access has several refinements:
●
●
●
●

Owner of data could offer to sell access to individual pieces of data
Owner of data could offer to sell access to all her historical data
Owner of data could offer to sell access to all her future data
Owner of data could offer to sell access to all historical and future data while
being paid.
● Owner of data could offer to sell access to all his data that is generated only
during the times of payment
● A yet further variation to these refinements is that the access could even be
exclusive to specific parties for a certain period of time. And of course,
● this does not preclude the possibility of a creator providing free and public access
to any portion of his or her data.

As Ludwig Mises described, “... the services which money renders can be neither improved nor repaired
by changing the supply of money. ... The quantity of money available in the whole economy is always
sufficient to secure for everybody all that money does and can do.” in Human Action, 3rd rev. ed.
(Chicago: Contemporary Books, 1966), p.421.
18
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● Requiring payment with a Mass token to access data directly from a creator or
indirectly through IEBOK gives the Mass token a utility and consequently an
exchange value.

Access to Perform Actions
Mass tokens can also have a utility if their payment is required to perform certain actions
on the blockchain.
These include the previously described access to exclusive information, and;
●
●
●
●

Publishing certain types of claims;
validating certain types of claims (e.g. personal history; certification stamp, etc.);
publishing legally mandated data (e.g. data signed by a certification body); and,
creating or renewing a certain type of account (such as a certification body) that is
only permitted to perform certain actions on the blockchain.

Such actions provide yet another utility for the Mass token and consequently give it an
exchange value to those who already have tangible goods and services and who also wish
to perform these exclusive actions.

The Strategy
Through the recorded validation, Claimant and Validator then become permanently
linked to each other in a decentralized network. Since the link is permanent, the
dominant strategy is to commit oneself to a known and trusted claim or claimant. On the
other hand, too much caution could limit one’s success as well. The nature of the claim
would determine in some ways the nature of the validation. It is also well known in the
profession how liability is limited in such transactions. It may be advisable to consult
with legal counsel when making some claims or validations.
The process of creating claims and validations favors a high degree of proximity, which
in turn reinforces the technical community, increases collaboration, and increases the
exchange of claims and validations.

Transaction records
Individual transaction records become the property of the claimants. These records can
serve several important functions in the market. Aggregate transaction records are curated
by CoEngineers in the Integrated Engineering Body of Knowledge (IEBOK) and may be
analyzed for embedded business intelligence.
IEBOK analysis can then be applied to the risk models for insurance, financing, and
enterprise applications to make important and strategic business decisions. External
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players such as FinTech, InsurTech, and EngTech enterprise would seek to access the
IEBOK by purchasing M Tokens from the players who hold them. In this manner, M and
G Tokens may be articulated as a function of risk from which monetary value may be
assigned.

Utility of the IEBOK
Taking a clue from the Motion Picture Industry, the community could select important
and useful works of engineering such as an excellent tunnel or a platinum LEED
commercial building; and retroactively re-create the credits identifying individual
engineers, architects, and contractors willing to claim their respective contributions to the
project and/or validate the contribution of others.
Claims may extend to details such as the specifications of the water service pumps,
elevator controllers, emergency equipment, or illumination system, etc. In doing so, life
cycle data about components can be compiled and used to predict maintenance,
replacement and obsolescence costs. This increases the clarity and efficiency in
financing, renovation, insurable replacement, or rehypothecation of collateral, much like
CarFax data increased trust in used cars and resale value.
Access to the IEBOK is managed by cryptographic keysets founded from the individual
transaction records of the users willing to share such data.

Remuneration
In addition to players receiving a combination of M and G Tokens for creating a claim
complete with verification or validation, the CoEngineers blockchain issues a
micropayment back to the claimant each time that claim is accessed for review or
included in IEBOK analysis. This feature, in effect, pays a royalty on successful
engineering submission, much like an artist would receive royalties on popular
downloaded music from a reputable source.

Economics is the science of incentives
Witnesses who sign blocks in a proof-of-stake blockchain bring into existence a constant
quantity of two M Tokens and G Tokens. The distribution contract channels these tokens
to those who witness, create content, validate content, and to fund micro payments to
content originators. A game is created that provides incentives to engineers who
collaborate to populate the IEBOK with valid facts about the physical state of the world.
By measuring the interaction between these two tokens and the markets to which they are
deployed, CoEngineers can measure the contribution of engineering on economic growth.
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CoEngineer.io Token Ecosystem:

Fig 2. (1) Third party such as a bank or insurance company may anticipate future
need for technical information. They elect to purchase M tokens from (2) an
exchange in order to access IEBOK data (3). M tokens are offered for liquidation by
engineers who hold them (4). After M tokens received by IEBOK, they are
destroyed (5). Analysis is delivered to 3rd party (6).
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The Value Game:
Simulates a reciprocating engine that “manufactures” value as a function of various token
vectors. TVG becomes the heartbeat of the value generation engine.

Fig 2; The Value Game (TVG) is formed by arranging multiple self serving agents
around an asset that they all share. The mutual incentive is to preserve the asset
rather than consume, corrupt, or destroy the asset. In this case, IEBOK is the
shared asset.
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Use Case: Infrastructure Insurance
19

Thomas Wendling, PE of Jacobs Engineering published a paper in Variance Journal:
“Reserving for Infrastructure Service Contracts.” Wendling calculated that the net
lifecycle cost of infrastructure may be reduced by up to 20% with an insurance product
designed to proactively replace physical assets and infrastructure rather than enduring the
chronic expense of obsolescence, thus solving what is known to economists as “the
replacement problem.”
20

In a later technical bulletin Wendling points out that such insurance may be too
unwieldy for a commercial or captive approach; however, blockchain technology would
render otherwise complex administration functions nearly frictionless. The caveat is that
the entire infrastructure industry would need to contribute to, and share use of, a
decentralized ledger of lifecycle data. He compares such an effort to the health insurance
industry’s ability to create products from public health records collected by government
and shared by everyone, eliminating the need for the insurance company to collect their
own data. For the 7-trillion dollar infrastructure industry, 20% is substantial, yet no such
records exist in a usable form.
CoEngineers

Production Function

As noted in part 1, a bank will not lend money to a project that is not insured. An insurer
will not underwrite a project that is poorly engineered and engineering must be
capitalized until the asset is operational and producing revenue. Risk is the shared thread
between EngTech, FinTech, and InsurTech sectors. The output of one sector becomes the
input of the next.
Within each sector there are times when risk is transferred from one policy to another
policy or from an owner to a contractor, or from an architect to an engineer. Each of
these points of risk transfer is relatively easy to identify on a master schedule and are all
potential candidate for a smart contract on any number of emerging blockchain
applications, if independent 3rd party adjudication were available.
The realities of construction are different than software code. The integration between
people, materials, trucks, and machinery is far too complex to be scripted to a smart
contract. There are too many variables that can slow down, or opportunities that can
speed up production, that only a team of experienced planners, engineers, and
superintendents can allocate the resources to balance the production. Whatever
blockchain application emerges to serve this industry, it must augment the performance
of the adjudicators. The point of risk transfer is especially suitable because the math
19
20

Wendling http://www.variancejournal.org/articlespress/articles/Reserving-Wendling.pdf
Wendling & Robles 2017.  https://iebc.co/wp-content/uploads/2017/09/ReplacementInsuranceQuantUseCaseREV4.pdf
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required to price the risk correctly is common to both the financial industry and the
engineering industry.

CoEngineers Production Function
Transfer

Caims = Points of Risk

Fig 3: The CoEngineers production cycle is the circuit that reconciles digital assets such as financial
securities and insurance contracts to their underlying physical asset

Individual Transaction Records
The objective of the game is to accumulate M and G Tokens while creating a professional
transaction record that may be articulated in four ways that are useful for, but not limited
to, the use cases above.
1. As a unique identifier that allows the player to remain anonymous until the point
of transaction.
2. As a transportable accreditation, certification, and work history that is validated
and memorialized on a blockchain.
3. Establishing stake in the game that increases awards proportionally.
4. As a cryptographic key for opening and closing or adjudicating smart contracts.
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Each claim and validation for the individual record leaves a trail with M and G Tokens,
which marks an event in time for identification, synchronization, and revision.

Aggregate Transaction Records
The Integrated Engineering Body of Knowledge (IEBOK) contains an enormous amount
of embedded value. The objective of the G Token retention is to help estimate the price in
M Tokens relative to the predictive value of the data accessed. For example, if an insurer
wants to access specialized roof data prior to a powerful hurricane, the price of that
analysis will differ from a homeowner seeking less specialized comparable property
inspections record.
When the individual transaction records for all of the engineers are combined, they form
a data structure akin to a social network comprised of interconnected nodes and branches
synchronized in time, location, and value. This data may be analyzed in countless ways,
however, the key objective is to answer those three essential questions related to the
physical state:
1. To identify risk exposures.
2. To determine the probability that risk exposure could manifest.
3. To assess the consequences in the event that it does.
Examples may include:
●
●
●
●
●
●
●
●

Business Intelligence
Natural disasters
Arbitrage opportunities
Contract terms
Contingency planning
Legal closure / disclosure
Research / scenario testing
Big data, artificial intelligence, and digital modeling applications

Sources and Sinks
CoEngineers will not sell tokens directly to the market and therefore does not transact in
any form of currency other than M and G Tokens. Instead, the token cycle consists of
these steps:
●
●
●
●

Tokens are awarded to witnesses for maintaining blockchain
Tokens are awarded to engineers for validated claims
Tokens are circulated among engineers for quid pro quo transactions
Tokens are purchased from engineers on a 3rd party exchange
28
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●
●
●
●

Third party deposits tokens in IEBOK “vending machine”
Third party receives business intelligence priced correctly
Micropayments are made to specific content owners
Tokens are recycled to the distribution pool for future awards

Fig 4. (1) Process of creating validated claims creates a (2) individual transaction
record that is owned and controlled by the engineer.
All Individual TRs are
combined to form the (3) aggregate TR. (4) IEBOK interprets aggregate TR that
(5) third party is willing to pay and accesses tokens from (6) exchange. Third party
may also pay for individual transaction data as a (7) Peer-to-peer transaction with
individual engineers. AUPoT = Anonymous Until Point of Transaction

Supply
The total number of M Tokens in existence equals the number of M Tokens awarded to
platform witnesses plus the number awarded to the claimants plus the number of tokens
holding in reserve.
Mexist = Mwitness + Mclaimants + Mreserve
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Total number of M Tokens in circulation:
Mcirc = Mwitness + Mclaimants – Mreserve
Mexist > MCirc
Steady state occurs when
Mexist - MCirc =
 Mentropy
Where entropy is the natural state of decay for replaceable assets and infrastructure

System Balance
Since the CoEngineers platform is both the source and the sink from a single pool of M
Tokens, there are no more tokens or less tokens in circulation than are needed to meet the
needs of the market.
For example, a strong storm season may cause an insurance company to horde M Tokens
at a certain price to use for assessing physical state before and then after the storm. The
price signal will notify engineers to make more claims, which then reduces price.
Efficiency is gained since the next round of storms may benefit from data generated by
the prior storm. In a way, the sinking of the old tokens expires the prior physical state
and sourcing of new tokens memorializes the current physical state. The system will
balance at a natural rate of entropy. Price signals will mobilize engineering resources and
priorities as a function of risk.

Fig 4. Percentile search is the lubricant that moves assets in the game. PSE is the
mathematical articulation of the IEBOK which may be used for providing statistical
probabilities for any measurable event recorded in the IEBOK against the time
function of the CoEngineers blockchain. The analysis methods provides returns in
the form of probabilities that a transaction will be successful. The unit business
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method is a transaction between the Claimant and the Validator which produces the
fundamental building block of a validated claim. Claimant may review the IEBOK
to estimate the likelihood their claim will be validated. Validators use IEBOK to
determine the likelihood that the claimant is correct.

Fig. 5. IDEA=Intrinsic Digital Engineering Asset is comprised of a claim, a
validation, and a risk quotient proportional to insurance premium, interest rate,
litigated loss, or systemic risks against which the physical state is upheld. IDEA
fulfills the three questions of risk management.

The Value of Digital Networks Vs. Value of Physical Networks

The value of a network platform such as Facebook, Airbnb or even BitCoin is often
estimated with the equation called Metcalfe’s Law of Networks. Simply stated, the
theoretical value will be proportional to the square of the number of nodes in the network
by the following relationship.
2
Vtheoretical

= ( C t ) x n ,

where C is a constant of proportionality. For example, the market capitalization value of
Facebook (2015) may look like this:
31
DR06082018

DRAFT PREVIEW ONLY

-9
2
VFacebook

 = (5.70 x 10 ) x n ,

where n2 is the total number of users, and 5.70 x 10-9 is the value assigned to each
individual user.21 This is an incredibly small number that represents the raw value of
each node in the Facebook network of 1.5 billion other Facebook users squared. The
value C f of family and friends exchanging, say, Christmas recipes is determined by
what rate advertisers are willing to purchase that information.
Engineering network would have a similar relationship when arranged in a network,
except an engineer may yield a million dollars or more every year for, say, the structural
concrete recipes or chemical formulations that they share with their colleagues. When
this number is multiplied by the square of the number of colleagues in the network, the
valuation of an engineering network may become very large. The value C e for the
engineer’s constant would be proportional to the amount of risk removed from a system

Capital Asset Pricing
The capital asset pricing model (CAPM) describes the correlation between systematic
risk and expected return for assets, particularly stocks. CAPM is widely used throughout
finance for the pricing of risky securities, generating expected returns for assets given the
risk of those assets and calculating costs of capital.
E( Ri) = Rf + Bi  ( E(Rm ) -Rf),
where
E( Ri) = expected rate of return on capital amount
Rf  = risk free rate of return
Bi  = sensitivity to market volatility
E( Rm) = expected market return, based on market risks
The engineer is uniquely qualified to reliably provide these three claims:
1. Identify the risk exposure
2. Determine the probability that risk exposure will happen
3. Assess the consequences (money, life, property, etc.) if it does
E( Ri) = expectations are contingent on #1, #2, and #3
Rf  = risk-free rate of return means that #1 is known, and #2 for now assumed to be zero
or near zero

21

 2015 Validation with actual data Liu and Xu https://en.wikipedia.org/wiki/Metcalfe%27s_law
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Bi  = represents #2 as a measure of systemic risk where performance of S&P 500 = 1.00
E( Rm) = expected market return. The ability to assess expectation (E) is contingent on
quantitative analysis risks and impacts, using #1, #2, and #3.
At some point conditions like traffic congestions, real estate bubbles, frequent airport
closures, strong storms, all have an impact on the quantities of CAPM because of their
disruption of commerce. The correct allocation of engineers and the liquidity of
engineering knowledge assets are the hallmark of an advanced economy.
Since CAPM is used to price risky securities, the degree to which engineering can reduce
systemic risk is the degree to which financial markets become more efficient. The value
that may be assigned to systemic risk reduction would be proportional to the network
value of engineers.

Risk mitigation
Risk mitigation is the opposite of speculation. Speculation is the passive taking of profits
where little or no value is added. Speculation depends on high volatility in order to
generate a spread. Risk arbitrage is when an entrepreneur discovers that the risk of a
venture may be easily mitigated or that they can add some special skill to an investment
target such that the risk of the venture may be substantially diminished.
As the entrepreneur profits from risk arbitrage opportunities in the market, this triggers
more entrepreneurs to act until the risk dissipates or is diversified. This conditions is
favorable to commercial enterprise and not so much to wholesale speculation. Risk
arbitrage tends to reduce volatility whereas speculation tends to increase volatility.

Increased Market Efficiency
Some people may remember the days when CarFax did not exist. It was once common
knowledge that a new car loses 1/3 of its value as soon it is driven off the lot. This made
it difficult and expensive to finance and insure a used car. The bank could not determine
the collateral value, and the insurance company could not determine the salvage value. It
was difficult to sell a used car and the image of the slick car salesman persists today.
In 1984 CarFax was launched in an effort to fight odometer fraud. Today, CarFax
aggregates public records based on the vehicles VIN numbers including dates and
locations of registration, mileage recorded at smog inspection, insurance claims, accident
records, etc. With just a few points of data, an automobile today can retain 80% of its
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value several years after it rolls off the lot. This makes the car market more efficient,
fluid, and easy to finance. Asset liquidity is frictionless, owners have the incentive to
maintain their car diligently, and carmakers have the incentive to manufacture
high‑quality cars while maintaining profitability which then drives innovation, etc.
Such lifecycle data compiled about any capital asset, if done in a correct and valid
manner, could have similar impact on market efficiency for that asset.

Game Vectors
The optimum strategy for playing this game would likely resemble the typical trajectory
for a prudent and dedicated professional. Such behaviors that would yield the highest
likelihood of success in real life would also likely produce the most additional tokens,
these include collaboration, apprenticeships, mentoring, continuing education, sharing,
iterating, and participating in professional societies. It is in these situations where game
strategies may be played out in detail.

Productive Players
●
●
●
●
●

A productive person makes a meaningful claim. Other productive people want to
validate such claims in order to increases their own knowledge, network, or stake.
Useful claims earn many tokens, non-useful or trivial claims earn few tokens.
Collaborators are identified by demonstrating alternating claims linked to mutual
transaction record (TR).
High quality claims attract higher quality validation – stake increases.
The longer the TR, the higher the Mass and Gravity awards.

Lazy Players
●
●

Lazy person makes a false claim. Nobody verifies the claim = no significant award.
Lazy person makes trivial claim, lazy buddy verified trivial claim. They temporarily
earn small amounts of M Tokens but at low stake (G Tokens). Inconsequential
transaction record produces no professional opportunities or residual payments.
● Dominant strategy: Lazy person is better off investing M Tokens in quid pro quo
with a strong validator and sees stake increase.

Fraud
●

Hacker makes false claims and designs a bot to validate false claims. System
recognizes activity and statistically “flags” player.
● Trivial transaction records attract very few offers or requests.
● Bots and cheats are easy to identify, diminished stake is hard to recuperate.
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●
●

Low quality or irrelevant P2P diminished stake.
Claimant attempts to spoof transaction records – Blockchain records are time
stamped – cheater cannot go back in time. A spoof is easy to detect.
● Reset: A bad actor is shut down (zero stake). They need to re-build stake block by
block. Very expensive.
● Transaction records are anonymous until point of transaction. Phishers need to reveal
identity as a condition of executing a transaction.
● Too much effort is required to create a viable fake TR. Phisher profits break down
quickly.
CoEngineers is also designed to be gamed, that is, engineers are encouraged to find ways
to optimize the game to their own benefit through their own clever use of the two digital
tokens. This enables player creativity and makes the network useful for achieving
specific goals of the individual player in a network. However, game mechanics must also
be able to thwart unfair play.  Networks are naturally fault tolerant and can isolate
failed nodes long before they can do much damage.

Part 2 Conclusion
The CoEngineers Platform consists of a very simple game of consensus. However,
endless permutations of the game reveal economically beneficial outcomes. Each player
acting in their own best interest is in fact acting in the best interest of all players and are
therefore encouraged to game the game.
In essence, game play scatters cryptographic tokens all over the gameboard. The
placement, relationship, densities, and velocities of those token events are recorded to a
blockchain and may be analyzed for valuable business intelligence. This is what gives the
tokens value.
The dominant strategy is to reduce systemic risk and enjoy a risk arbitrage position. In
doing so, a risk based currency becomes the fuel for insurance, finance, and engineering
enterprise thereby displacing legacy factors of production such a land labor and capital as
the basis of exchange.
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Part 3: Implementation
Introduction:
The initial marketing strategy is to enter the market as a “smart cities” solution. Most
applications of blockchain in the engineering profession are limited to a few isolated
research projects with the exception of municipal planning, real estate, and infrastructure.
Banks and insurance companies are active in this domain that also includes hot-button
issues such as the Internet of Things, autonomous vehicles, artificial intelligence,
multi-mode transportation systems, renewable energy, and construction innovation.
The face of the campaign will be the information gathering phase, transportability of
records, the engineering adjudication layer for smart contracts, and analysis of data. The
fundamental building block of the campaign will be the Claim + Validation. The target
application for Claims and Validations will be at points of risk transfer between parties to
some physical state or material asset in the Smart Cities domain.

Customers:
Likely customers include engineers, banks, insurance companies, engineering enterprise,
owners, and the public. All need to be in consensus the engineering professionals are a
reliable source for interpreting physical state.
Public data stored in city permit offices may provide the point of entry for engineers to
mine tokens. This also provides the community foundation where local IEBC chapters
can form and meet in person to populate the “credits” at the end of the project.
Early entries would include the surveyor teams, the architects, the designers, Plumbing
permits, electrical permits, structural permits, contractor, etc. Credits initially serve as
professional advertising for the responsible engineers. Early entries will also be most
likely to have their contributions accessed and therefore receive higher residual
payments.

Hot-Button Marketing Issues
Artificial intelligence: AI Engines must be calibrated to some baseline intelligence before
they can go off and make predictions. Who are those baseline experts? Who is
validating AI decisions? Who is enabled with the ability to override AI if something goes
wrong? This is the domain of CoEngineers.
Internet of Things: The big idea is to hook up billions of sensors to the Internet to collect
information and make decisions. Who will build the sensors, locate the sensors,
calibrate, validate, maintain, replace, repair all those sensors? This is the domain of
CoEngineers.
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Finance: All securities must be backed by some form of collateral otherwise, they will
lose value. Who is securing the collateral? That is the domain of CoEngineers.
Insurance: Insurance is not primarily interested in risk mitigation, insurance is interested
in pricing risk correctly. Engineers provide risk data pertaining to the physical state.
Insurance can provide better, faster, cheaper, and specialized insurance products with the
engineering dataset.
Eventually, every sensor in an Internet of Things application, every baseline artificial
intelligence setting, and every data point in an autonomous vehicle system or augmented
reality program would be subject to engineering validation. Each would send a
micropayment back to the originating engineers who created and programmed the
systems.

Product Overview
The following road map discusses how CoEngineers will allocate the funding raised in a
token generating event (TGE) for the platform. Co-Engineer will build the following:
1. Integrated Engineering Body of Knowledge (IEBOK); a decentralized database
of engineering knowledge and best practices.
2. Native blockchain that serves as a consensus mechanism, and time function to
identify, synchronize and analyze physical state.
3. A professional network based in the fundamental building blocks of claims and
validations powered by a game incentives.

Utilization of funds
Prior to the TGE, a minimum viable product will demonstrate core functionality with an
example use case for the IEBOK and the Co-Engineer Blockchain. the MVP will
showcase the power of engineers and new incentive mechanism to build up and structure
information in the form of validation and claims. Initial use cases will be demonstrated
and additional features will be identified for future development. Development teams will
be identified and incentives in place for continued development in perpetuity.
Post TGE, CoEngineers development will create “A modern day equivalent to the library
of Alexandria for engineers.” The IEBOK will be comprised of the comprehensive and
validated records of engineering data for the purposes of validating the physical state of
the world relative to the virtual state of smart contracts, artificial intelligence, IoT
applications as well as insurance products and financial transactions such as the
collateralization of capital assets.
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CoEngineers will continue to develop and maintain the blockchain, its technology,
incentive structure and immutability for the purposes of supporting a IEBOK participants,
users, and entrepreneurs who seek to interface with the system.
CoEngineers will continuously develop, curate, improve, and maintain the IEBOK as a
comprehensive inventory of physical state in support of the highest and best use of
engineering experts, expertise, and allocation of engineering resources.
CoEngineers will continuously build the network of engineers worldwide across all
nations to synchronize, coordinate and share observations of physical state of the world,
global resources, and risk based adjudication of global transactions.
CoEngineers will appropriately expand the network of engineers to include makers of
useful things who are validated in the art and science of their trade or technical skill set.
CoEngineers will deploy data scientists to educate users and entrepreneurs on best
practices for utilizing IEBOK data - and provide assistance to third parties seeking to
build applications on top of the IEBOK functionality.
CoEngineers will make the IEBOK available for the purpose of adjudicating instances
where risk is transferred from one party to another in relation to the above transactions,
specifically where the physical state of the asset is reconciled with the virtual state of the
transaction.

Strategic Advantages
The IEBOK will be more useful than what is available today on the public Internet. The
IEBOK would be predictive of key engineering assets and costs based in quantitative
analysis tools. The IEBOK will provide all engineering practitioners with a complete
global dataset rather than being confined to disparate collections of incomplete or
proprietary silos.
Access to the IEBOK provides faster and more relevant data covering a broader spectrum
of opportunity, predictability, and consequence. Users and practitioners will enjoy
superior market efficiencies, risk mitigation, and business intelligence with validated
records pertaining to the physical state upon which digital contracts may be based.
No current system provides these unique advantages. Google search is optimized for
advertisements and product data is isolated behind manufacturer bias or paywalls. Public
records are scarce and without inclusion of specific engineering specific engineering
records.
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The engineering profession itself is highly segmented by discipline, regulations and
jurisdictions. The Integrated Engineering Blockchain Consortium will quite literally
“integrate” the professions into a single unified knowledge asset inventory.

Go-to-Community (& Market)
In order to jump start the game that will populate the database, which can then provide
information, which will be useful to entrepreneurs, who will pay for a token, which will
also incentivise engineers to play the game, etc., we need to find some simpler
stand-alone use cases that can incubate each pillar of the CoEngineers production
function. As these grow, they can then merge to form a comprehensive risk mitigation
layer over an economy.
The first step is to use our own testnet blockchain to build the CoEngineers utility. We
will continue building our community to on-board engineers and entrepreneurs who want
to accumulate both M and G Tokens at elevated levels as well as residual micro payments
for their efforts. In return, they also receive project credential, professional exposure to
large clients, and will be listed on the CoEngineers roster.
Growth By offering a residual payment to platform builders, we will be able to discover
and develop key features and repair bugs in the early blockchain. This feature will fund
constant improvement of the blockchain implementation and features.
Engagement An IEBC engagement team will approach banks, insurance companies, and
engineering enterprise to support the effort by purchasing tokens to access the IEBOK
now or in the future. Engagement would be immediately useful and applicable to
existing portfolios of assets.
Expansion and Maintenance IEBC guides the incubation and development of each of the
following institutional pillars.
These may be developed simultaneously and
independently from the other all from the same fundamental building blocks of Claims +
Validations of physical state registered to the engineering blockchain.

1. Create: Registry of capital assets and life-cycle data creating a knowledge
inventory of who did what.
Market: Individual engineers loading up on M and G tokens
2. Utilize: Portability of verified credentials, accreditation, education, and
experience
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Market: Enterprise Human Resources Management
3. Compile: adjudication layer providing validation on block at points of risk
transfer in any number of contracts, specifically smart contracts.
Market: Legal, regulatory, institutional investors
4. Analysis and reporting: providing validated analysis to specific assets,
infrastructure, machinery and markets (like CarFax example).
Market: Buyers, sellers, insurers, financiers pricing asset for transfer

Development Plan
The CoEngineers blockchain will be able to keep track of how the data is accessed and
create a smart contract that provides a residual payment to the claimant who submits a
validated claim. In essence, CoEngineers pays a royalty based on the utility of the claim.

On-boarding participants
Coengineers has produced a blockchain forum on its Discord channel to onboard early
adopters consisting of engineers and entrepreneurs. The onboarding process recruits
active and effective users toward high level play. By registering an account, the
participant begins their personal transaction record of claims. Validations takes a UI
format similar to “likes” consistent with other social media platforms but carry somewhat
more weight. As data and records are collected, fuy=ture development will reinforce the
value of the records.

On-boarding developers
Since a feature developed for the IEBC can be easily incorporated into a stream of tokens
for the practical service life of the feature, there is a strong incentive for developers to
build the features that the IEBC specifies important for the mission. Developers may
enjoy a residual income each time their feature is accessed worldwide.

On-boarding Engineering Enterprise
Though an engineering firm cannot, in aggregate, become a member of CoEngineers, the
net token holdings of their engineering staff may reflect on the overall reputation of the
firm. The engineering firm may not initially want to reveal any of their internal data;
however, some data may be appropriate for sharing or suitable for generating residual
income from an otherwise stale back catalog of work. Providing data to the market may
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help retain customers, introduce new customers to past work, and provide continued
access to a wide pool of shared data and strategic opportunity.

On-boarding the Banks and Insurance Companies
Banks hold vast portfolios of securities all of which are backed by some form of physical
collateral. The value of these securities is only as good as the value of the assets that they
represent. More often than not, there is no physical basis to value collateral. Instead,
valuations are marked to market and therefore vulnerable to systemic risk. Some risks
may be diversified through insurance products, but market risks cannot.
Insurance companies hold vast portfolios of pooled risk exposures and are vulnerable to
cyclical risk introduced by systemic exposures. The greater the ability to correctly
identify and mitigate risk exposures the greater the ability to sustain cyclical risk. New,
verified, and highly granular data can help an insurance company introduce new lines of
insurance such as micro insurance, on-demand insurance, and maintenance insurance.
TGE Details
Total Number of Tokens

No Limit

Total number of pre-minted tokens
Initial sale price

TBD
TBD

Conclusion
Financial institutions such as banks and insurance industries perform critical functions of
the global economy. Governments provide essential services to communities of citizens.
But by far, the greatest contribution of value per person to the global economic system
comes from engineers and other creators of useful things.
Computers provide us with the superpower to represent the physical state with the virtual
state allowing for global transactions free from the constraints of mass and gravity.
However, the virtual state does not actually replace physical state. You cannot place a
smart contract on a ladder and expect the light bulb to be replaced. Intrinsic value
matters. The history of finance is littered with examples of what happens when the
virtual state of a security is divorced from the physical state of the asset that it represents.
For engineers, bankruptcy is not an option — failures are by nature, immutable and can
have severe consequences.
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CoEngineers is a utility designed specifically for the purpose of accurately and securely
representing the physical state of the world. This is not so much for the benefit of
engineers, this is necessary for the benefit of all people now and in the future who will
depend on the physical state of the world for their livelihoods, freedom, and security. In
order for blockchain to reach full potential, the connection between the virtual state and
the physical state must be assured, secured, and adjudicated. This represents an enormous
opportunity for the engineering professions to grow together in a new mission.

Call To Action
For all engineers worldwide and the engineering companies that work so diligently to
keep the world safe and productive - keep doing that. But in the meantime, we all must
begin the transition from the traditional hierarchical organizational structures that served
us well for the first epoch of industrialization, in favor of a far more efficient network
organization structures. This alone will release trillions of dollars of value into the
economy offering hope of balancing the global checkbook.
This will not be easy, but is also will not be impossible. CoEngineers is among the first
group initiating this process. We ask for your confidence and support as we learn by
doing. We hope that you will do the same by joining CoEngineers.
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APPENDIX A: Technology Stack / FAQ
Why Build a Native platform?
A derivative is something whose value is derived from the value of something else. This
is important to understand when establishing the intrinsic value of something. The
simple test for Intrinsic value may go as follows: Given two related objects A and given
B, can A exist without B? Can B exist without A?
Taking this test to CoEngineers vs. a host platform we can take any facet of engineering,
say electricity, and form the test for intrinsic value as follows:
Electricity and Ethereum are related. Electricity can exist without Ethereum, but
Ethereum cannot exist without electricity. Therefore, Ethereum is a derivative of
electricity and electricity is said to be “integral” to Ethereum.
While many platforms have achieved magnificent market success and spawned many
derivatives of themselves, CoEngineers is Integral to them all since each rely on
engineering products and infrastructure. We have not yet reached a state where the
reverse would be true and it may create an null condition to treat the provenance
otherwise.

Why model Steemit?
CoEngineers.io is a publications platform for Engineers. Steemit is a publication platform
for the general population and may be considered a very successful research project for
CoEngineers.io. Steemit provides most of the functionality that CoEngineers.io requires
to bring forward a minimum viable product.
At its peak, Steemit achieved a market value of close to a billion dollars without
conducting an ICO. Steemit has been responsible for introducing and on-boarding
hundreds of thousands of users to their first blockchain experience. The Steemit
ecosystem pioneered technology that is ecologically efficient and does not require
wasteful and expensive mining to tokens.
Steemit has pioneered a set of native contracts that distribute tokens to users in novel and
important ways. Steemit is part of an open source ecosystem with a substantial developer
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community and add-on modules. Taken together, Steemit is an ideal platform to build a
native token upon with intuitive interface, robust backend, and efficient mining
algorithm.

Blockchain Source Code & Technology
The CoEngineeers.io network is built on Graphene, an open source, mostly C++,
blockchain implementation that was originally developed as the foundation of Bitshares.
It is the same technology that powers Steemit and EOS. Graphene has been publicly
demonstrated sustaining over 1,000 transactions per second on a distributed test network.
Graphene can easily scale to 10,000 or more transactions per second with relatively
straightforward improvements to server capacity and communication protocols.

Consensus Protocol - Delegated Proof of Stake (DPoS)
Many blockchains will allow no more than three transactions per second. CoEngineers.io
requires more speed and scale than that offered by PoW. Because of DPoS, the
CoEngineers.io blockchain can generate a new block with minimal computational load.
This means that the blockchain can process more transactions and hold more information,
including content.
Proof of Stake (PoS) weights the probability of getting the right to add the next block
according to who holds the most tokens, or who has the greatest stake in the system. This
is the idea that the holders of the tokens in the system should have the role and
responsibility of securing it. The tokens are a scarce resource. Energy and computing
power is what powers PoW, stake in the system is what powers PoS.
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Fig: 6. Witnesses are non-passive: Witnesses sign blocks which create M and G
Tokens for platform operations. A certain proportion of those tokens are returned
to compensate witnesses. M Tokens are taken at point of block creation. G Tokens
arise from platform activity of witnesses.

Delegated proof of stake (DPoS) is a variant of PoS, which allows appointing someone
else to secure the network on your behalf, and these are called delegates or witnesses.
There are initially 21 of them in the Coengineers.io blockchain, which runs on DPoS, and
the number of witnesses will grow to about 100. The witnesses take turns producing
blocks in a random manner. There are many fewer nodes in a DPoS system, which
dramatically increases speed of transactions, and drastically lowers the energy
consumption compared to the requirements of PoW.

Security of Delegated Proof of Stake (DPoS)
There is a large gain in performance by having some centralization in DPoS, but with
fewer nodes. How vulnerable is DPoS to a 51% attack? It inherent all consensus
protocols that if 51% of nodes agree, then that is the majority and there is no way to
entirely avoid that from malicious actor in the network. All consensus protocols are
vulnerable: PoW is vulnerable to a 51% hashing power attack, and PoS and DPoS are
vulnerable to a 51% shareholder attack. So, there is no such thing as avoiding the 51%
attack. Counterintuitively, this is where DPoS has another advantage over PoW in that
the cost of acquiring 51% of stake is much higher than the cost of acquiring 51% of
processing power in PoW.
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Also by defining the rules for when a hardfork occurs, the witnesses elected within the
DPoS framework can quickly and efficiently decide on whether to move forward with a
proposed hardfork, allowing the CoEngineers.io blockchain protocol to evolve more
rapidly, and to allow only a single chain to persist after the fork.
DPoS witnesses also serve an important role in defining and sharing the mission, vision,
and values necessary to define the community’s purpose. Witnesses have an initial
curation role at start-up to empower others to share the same vision. DPoS is the
consensus protocol most compatible with PoB.
Landing Page CoEngineers.io - html, css
Firebase Hosts the landing page’s files. Provides a secure encrypted connection between
the server and client side
Github Hosts code base for collaborative software development
Front end Busy is an Open Source social network and communications platform which
extends itself to a variety of rich features and functionality including free digital
payments and a marketplace for goods and services.
Busy.org fully functional site that uses the STEEM blockchain to provide features that
extend those provided by Steemit. This open sourced technology empowers developers to
build apps on the Steem blockchain
React.js javascript library used by busy to build and extend the user interface Node
package manager
Middleware Node.js: server side protocols
Backend C++, python, and Javascript
Graphene used for interfacing with the bitshares blockchain Interacting with the
blockchain on multiple levels. Graphene can interact with the full node (for monitoring
only), via cli-wallet (for access funds). REF: commands for steem cli-wallet Busy:
lightrpc, rpc (Remote Procedure Calls)
Docker docker.com uses “containers” to build test and deploy applications
Aws amazon web server is used to launch ubuntu os vm and to store the forked
Blockchain.
Block explorer Several block explorers have been created for STEEM which would
easily integrate with CoEngineers.io. the purpose of a block explorer is to be able to
review and audit blocks and contents as they are created and or archived. The
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transaction records specified by CoEngineers.io would be an extension of block explorer
functionality.

Anticipated Development Requirements
Problem Syncing timestamps of the clone and original chain and Configuring the
hardfork logic.
Figure out a way to have accounts and balances imported from the beginning using the
coengineers.json file
Notes coengineers.json file is for setting up the initial accounts to be used as witnesses.
Unless there are enough witnesses, blocks can be created but not validated so it's
impossible to create an account. The public keys are set in the json file (or whenever you
create the account) so the blockchain will know what account is performing the action but
the actions have to be signed with the accounts private key to work
Solution To create a tool that helps with importing accounts and balances
STEEM - blockchain that is basically a fork from bitshares
Steem Condensers Apps that are used as front-ends or user interface for the Steem
Blockchain
Steemit - Steemit is a blogging and social networking website that uses its Steem
blockchain-based rewards platform for publishers
How do we get the front end to talk to the backend?
lightrpc: Used to make calls to the wallet STEEM wallet
Busyapi: Used to on the client side to interact with the rpc module

Questions Pending
When will the chain go up? Early Q3 2018 should have a rough version of the chain up
and running
When are we getting steem js recipe? the steem js recipe is a combination of the
lightrpc and the busyapi creating the recipe will be a group effort
Team Github repository? There are currently 3 different github repos. We are going to
merge them and place them in a team github repository once the code is in a conducive
state (semi-production state)
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Is the total number of each token pre-mined: We start with a premined supply and
then new tokens are created with each block. Launch quantities are yet to be determined.
We need to collect empiracal observations before making determinations about the
inflation rate and how to work it. (One of the things the initial testing phase is to see how
that is all working and if we want to alter it and to what.)
What about STEEM connect?
It might be better to find a way to do it without steem connect well before this gets
officially launched. We will have a system set up that embeds the bitshares dex into the
front end of a steem chain.
Essentially It can/will create the account based on the bitshares account which would
eliminate the need for steem connect. It also means you won't have to worry about getting
it listed on outside exchanges since once we are done with our system users will be able
to trade tokens directly for a variety of cryptos and fiat.
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