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The PARIS Agreement entered 
into force in November 2016

“Substantially reduce global 

greenhouse gas emissions to hold 

global temperature increase to well 

below 2°C above pre-industrial levels 

and pursue efforts to limit it to 1.5°C 

above pre-industrial levels…”

2016: 403.3 ppm
2023: 421.47 ppm

Hundreds of new North Sea oil and 
gas licences to boost British energy 

independence and grow the economy



An estimated 50-75 trillion pieces 
of plastic and microplastics are in 
our oceans (IOC-UNESCO).

11 million metric tons of plastic waste 

enter the ocean every year. 

Set to rise to 29 million metric tons 

per year by 2040

(Pew Charitable Trusts)

https://oceanliteracy.unesco.org/plastic-pollution-ocean/
https://www.pewtrusts.org/-/media/assets/2020/10/breakingtheplasticwave_mainreport.pdf


Currently, an estimated 36,500 
space debris greater than 10 cm
and 130 million space debris 
from 1 mm to 1 cm are in orbit 
(ESA)

> 9000 metric tonnes (NASA)

19602019

https://sdup.esoc.esa.int/discosweb/statistics/
https://www.nasa.gov/smallsat-institute/sst-soa/deorbit-systems/


Human productivity is evidently 
oblivious to and unconcerned with 
what it leaves behind and how it 
endangers its very own continuity 

!?Our challenge goes far beyond 
carbon, emissions, and the climate

We face the necessity to reinvent 
human productivity



Our Financial Mathematics

Equations of Value and Return

The root cause of our predicament as 
well as the solutions to our challenges



Time

Risk

Our Financial Mathematics

Equations of Value and Return

No context parameters

Time and Risk proxies to derive the 
value of cash flows and returns



Time

Risk

Time Value of Money: 
A dollar ($1) today is worth more than a dollar ($1) 

tomorrow—because a dollar today can earn 
interest/return by tomorrow and be more than a dollar 

by tomorrow.

Risk and Return: 
The higher the risk the higher the expected return—
given the risk-averse nature of investors, higher risks 

imply higher expectations of reward. 

Our evolutionary investments 
with high risks and distant cash flows

requiring massive investments in the present

Our Financial Value Framework



Net Present Value: NPV

Actual

𝑵𝑒𝑡 𝑃𝑟𝑒𝑠𝑒𝑛𝑡 𝑉𝑎𝑙𝑢𝑒 =  − 𝐼𝐼 + ෍

𝑡=1

𝑛
𝐶𝐹𝑡

1 + 𝑟 𝑡

n=Time Horizon

t=Moving time

r=Discount Rate

II=Initial Investment

CFt=Future Expected Cash Flows

Non-Actual

Mortal 
Risk-averse 

Return-maximising Investor

Without Context - the impact it 
would take to achieve or expect the 
future cash flows are not included

𝑵𝑒𝑡 𝑃𝑟𝑒𝑠𝑒𝑛𝑡 𝑉𝑎𝑙𝑢𝑒 =  − 𝐼𝐼 + ෍

𝑡=1

𝑛
𝐶𝐹𝑡

1 + 𝑟 𝑡



The Missing Dimension

Our Physical context of matter – 
a multi layered reality that stretches 
from subatomic to interstellar space, 
and every layer in between and 
beyond.

SPACE



When our financial value framework 
and equations omit space, and 
consequently our responsibility         
for impact in and on space

!?



Sustainability in Finance: 
Frameworks, Standards, 
and Scores

No change in trajectory yet

1) Voluntary frameworks and standards (x-ESRS)
2) Focused on the reporting not the interpretation and 

application by investors
3) ESG Ratings do not measure impact and are opinion 

points rather than data points
4) No analytical framework to evaluate marginal new 

piece of information in between rating updates
5) ESG Integration is tantamount to adjusting variables in 

our existing models 
6) Do not transform the analytical content of core finance 

theory and equations

Our spaceless value framework and 
equations remain intact

TCFD 

(2017)

IFRS 

(2023a) 

(S1)

IFRS 

(2023b) 

(S2)

Risk 438 167 144

Time 55 29 24

Space 0                 0                       0



Our Physical context of matter – 
a multi layered reality that stretches 
from subatomic to interstellar space, 
and every layer in between and 
beyond.

The Missing Dimension SPACE



1- Value Chain: Because the value chains of 
investments affect different layers of space. 

2- Impact Intensity: Because the intensity of 
impact differs across space layers. 

3- Clean-up Technology: Because cleaning the 
same pollutant in different space layers involves 
different technologies. 

4- Costs: Given all of the above, the costs of 
impact differ across different layers of space, 
even for the same pollutant or type of waste.

Why a layered analysis of space is key

෍

𝑠=1

𝑆



The Space Value of Money

A dollar ($1) invested in space must, 
at the very least, have a dollar’s ($1) 
worth of positive impact on space

TRIM: Transition Return Impact MapThe Missing Principle



Mortal Risk-averse Return-maximising Investor

Planet and Humanity

The New Stakeholders of Financial 
Mathematics



The Space Value Framework

The Double Timeline



𝑵𝑺𝑽𝑻&𝑺 = 𝑵𝒆𝒕 𝑺𝒑𝒂𝒄𝒆 𝑽𝒂𝒍𝒖𝒆 𝒐𝒇 𝑰𝒏𝒗𝒆𝒔𝒕𝒎𝒆𝒏𝒕

𝑵𝑺𝑽𝑻&𝑺 = 𝑷𝒍𝒂𝒏𝒆𝒕𝒂𝒓𝒚, 𝑯𝒖𝒎𝒂𝒏, 𝒂𝒏𝒅 𝑬𝒄𝒐𝒏𝒐𝒎𝒊𝒄 𝑰𝒎𝒑𝒂𝒄𝒕 𝑻&𝑺

 

𝑇 = 𝑇𝑜𝑡𝑎𝑙 𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑌𝑒𝑎𝑟𝑠 𝑜𝑓 𝐼𝑛𝑣𝑒𝑠𝑡𝑚𝑒𝑛𝑡 𝑏𝑒𝑖𝑛𝑔 𝐶𝑜𝑛𝑠𝑖𝑑𝑒𝑟𝑒𝑑

𝑆 = 𝐴𝑙𝑙 𝑆𝑝𝑎𝑐𝑒 𝑙𝑎𝑦𝑒𝑟𝑠 𝐼𝑛𝑣𝑜𝑙𝑣𝑒𝑑 𝑖𝑛 𝑡ℎ𝑒 𝐼𝑛𝑣𝑒𝑠𝑡𝑚𝑒𝑛𝑡

𝑁𝑆𝑉𝑇&𝑆 = ෍

𝑡=1

𝑇

෍

𝑠=1

𝑆

𝑃𝑜𝑙𝑙𝑢𝑡𝑖𝑜𝑛 & 𝐵𝑖𝑜𝑑𝑖𝑣𝑒𝑟𝑠𝑖𝑡𝑦 𝐼𝑚𝑝𝑎𝑐𝑡

+ ෍

𝑡=1

𝑇

෍

𝑠=1

𝑆

𝐻𝑢𝑚𝑎𝑛 𝐶𝑎𝑝𝑖𝑡𝑎𝑙 & 𝑅 𝑎𝑛𝑑 𝐷 𝐼𝑚𝑝𝑎𝑐𝑡

+ ෍

𝑡=1

𝑇

෍

𝑠=1

𝑆

𝑁𝑒𝑤 𝐴𝑠𝑠𝑒𝑡 & 𝑁𝑒𝑤 𝑀𝑜𝑛𝑒𝑦 𝐼𝑚𝑝𝑎𝑐𝑡

The Net & Gross Space Value of Investment

𝑁𝑆𝑉 + 𝐼𝐼 = 𝐺𝑆𝑉 ǀ 𝑁𝑆𝑉 = 0

𝑮𝒓𝒐𝒔𝒔 𝑺𝒑𝒂𝒄𝒆 𝑽𝒂𝒍𝒖𝒆𝑻,𝑺 = 𝐍𝐒𝐕 + 𝑰𝑰

𝐺𝑆𝑉 = 𝐼𝐼

The Space Value Framework



Impact Aspect Net Space Value 𝑔 × 𝑃𝐼𝑇,𝑆,𝑃 + 𝐵𝐼𝑇,𝑆,𝐵 + 𝐻𝐶𝐼𝑇,𝑆 + 𝑅𝐷𝐼𝑇,𝑆,𝑁 + 𝑁𝐴𝐼𝐷,𝑆,𝐴 + 𝑁𝑀𝐼𝑇

PLANETARY

Pollution Impact 𝑃𝐼𝑇,𝑆,𝑃 = ෍

𝑡=1

𝑇

෍

𝑠=1

𝑆

෍

𝑝=1

𝑃

𝑄𝑝𝑠𝑡 × 𝐶𝑝𝑠𝑡

Biodiversity Impact

𝐵𝐼𝑇,𝑆,𝐵 = ෍

𝑡=1

𝑇

෍

𝑠=1

𝑆

෍

𝑏=1

𝐵

𝐴𝑏𝑠𝑡 × 𝑅𝑏𝑠𝑡

HUMAN Human Capital Impact 𝐻𝐶𝐼𝑇,𝑆 = 𝑓 × ෍

𝑡=1

𝑇

෍

𝑠=1

𝑆

𝐸𝑠𝑡 + 𝑇𝑠𝑡 + 𝐻𝑠𝑡 + 𝐼𝑠𝑡 + 𝐶𝑠𝑡 + 𝑆𝑠𝑡

R and D Impact 𝑅𝐷𝐼𝑇,𝑆,𝑁 = ෍

𝑡=1

𝑇

෍

𝑠=1

𝑆

෍

𝑛=1

𝑁

ℎ𝑛 × 𝑅𝐷𝑡𝑠𝑛

ECONOMIC New Asset Impact 𝑁𝐴𝐼𝐷,𝑆,𝐴 = ෍

𝑠=1

𝑆

෍

𝑎=1

𝐴

𝑘𝑎 × 𝐵𝑉𝐴𝑎𝑠𝐷

New Money Impact 𝑁𝑀𝐼𝑇 = (𝐼𝐼 × 𝐷𝑅 × 𝐵𝐿𝑅) + 𝑚𝑚 × 𝐼𝐼 + 𝑋𝑇 − 𝑀𝑇

Coefficients

Fairness

Health

Transition

Governance

f

h

k

g
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𝑷𝒍𝒂𝒏𝒆𝒕𝒂𝒓𝒚 𝑰𝒎𝒑𝒂𝒄𝒕 𝑰𝒏𝒕𝒆𝒏𝒔𝒊𝒕𝒚𝒕 =  𝑃𝐼 𝑎𝑛𝑑 𝐵𝐼 𝑝𝑒𝑟 𝐸𝑥𝑝𝑒𝑐𝑡𝑒𝑑 𝐶𝑎𝑠ℎ 𝐹𝑙𝑜𝑤𝑡

𝑃𝐿𝐴𝑁𝐸𝑇𝐼𝐼𝑡 =
𝑃𝐼𝑡,𝑆,𝑃 + 𝐵𝐼𝑡,𝑆,𝐵

𝐸𝑥𝑝𝑒𝑐𝑡𝑒𝑑 𝐶𝑎𝑠ℎ 𝐹𝑙𝑜𝑤𝑡

𝑯𝒖𝒎𝒂𝒏 𝑰𝒎𝒑𝒂𝒄𝒕 𝑰𝒏𝒕𝒆𝒏𝒔𝒊𝒕𝒚𝒕 =  𝐻𝐶𝐼 𝑎𝑛𝑑 𝑅𝐷𝐼 𝑝𝑒𝑟 𝐸𝑥𝑝𝑒𝑐𝑡𝑒𝑑 𝐶𝑎𝑠ℎ 𝐹𝑙𝑜𝑤𝑡

𝐻𝑈𝑀𝐴𝑁𝐼𝐼𝑡 =
𝐻𝐶𝐼𝑡,𝑆 + 𝑅𝐷𝐼𝑡,𝑆,𝑁

𝐸𝑥𝑝𝑒𝑐𝑡𝑒𝑑 𝐶𝑎𝑠ℎ 𝐹𝑙𝑜𝑤𝑡

𝑬𝒄𝒐𝒏𝒐𝒎𝒊𝒄 𝑰𝒎𝒑𝒂𝒄𝒕 𝑰𝒏𝒕𝒆𝒏𝒔𝒊𝒕𝒚𝒕 =  𝑁𝐴𝐼 𝑎𝑛𝑑 𝑁𝑀𝐼 𝑝𝑒𝑟 𝐸𝑥𝑝𝑒𝑐𝑡𝑒𝑑 𝐶𝑎𝑠ℎ 𝐹𝑙𝑜𝑤𝑡

𝐸𝐶𝑂𝑁𝑂𝑀𝐼𝐶𝐼𝐼𝑡 =
𝑁𝐴𝐼𝑑,𝑆,𝐴 + 𝑁𝑀𝐼𝑡

𝐸𝑥𝑝𝑒𝑐𝑡𝑒𝑑 𝐶𝑎𝑠ℎ 𝐹𝑙𝑜𝑤𝑡

Multiple Impact Intensities

The Space Value Framework



The Space Growth Rate

𝑆𝑃𝑅 =
𝑇 𝑁𝑆𝑉𝑇,𝑆

𝐼𝐼
− 1

𝑁𝑒𝑡 𝑆𝑝𝑎𝑐𝑒 𝑉𝑎𝑙𝑢𝑒 = 𝑁𝑆𝑉𝑇,𝑆

𝑁𝑆𝑉𝑇,𝑆 = ෍

𝑡=0

𝑇

𝐶𝐸𝑡(1 + 𝑆𝑃𝑅)𝑇−𝑡

The Space Value Framework



Space Adjusted Value and Return Equations

𝑁𝐼𝐴 𝑁𝑃𝑉 = − 𝑁𝑁𝑆𝑉𝑇,𝑆 − 𝐼𝐼 + ෍

𝑡=1

𝑇
𝐶𝐹𝑡

(1 + 𝑟)𝑡

𝑁𝑁𝑆𝑉𝑇,𝑆 = 𝑇ℎ𝑒 𝑆𝑢𝑚 𝑜𝑓 𝑁𝑒𝑔𝑎𝑡𝑖𝑣𝑒 𝐼𝑚𝑝𝑎𝑐𝑡𝑠 𝐴𝑐𝑟𝑜𝑠𝑠 𝐴𝑙𝑙 𝑌𝑒𝑎𝑟𝑠 𝑎𝑛𝑑 𝑆𝑝𝑎𝑐𝑒 𝐿𝑎𝑦𝑒𝑟𝑠

𝑁𝑆𝑉𝑇,𝑆,𝑖 ≥ 0

𝑆𝑃𝑅𝑖 ≥ 0

𝑅𝑖 = 𝑅𝑚𝑖𝑛 + 𝑀𝑆𝑃𝑖

𝑅𝑖 = 𝑅𝑒𝑡𝑢𝑟𝑛 𝑜𝑛 𝐼𝑛𝑣𝑒𝑠𝑡𝑚𝑒𝑛𝑡 𝑜𝑟 𝑆𝑒𝑐𝑢𝑟𝑖𝑡𝑦 𝑖
𝑅𝑚𝑖𝑛 = 𝑅𝑚𝑖𝑛𝑖𝑚𝑢𝑚 =  𝑅𝑒𝑡𝑢𝑟𝑛 𝑜𝑛 𝐼𝑛𝑣𝑒𝑠𝑡𝑚𝑒𝑛𝑡 𝑤𝑖𝑡ℎ 𝑚𝑖𝑛𝑖𝑚𝑢𝑚 𝑡𝑜𝑙𝑒𝑟𝑡𝑒𝑑 𝑠𝑝𝑎𝑐𝑒 𝑖𝑚𝑝𝑎𝑐𝑡

𝑀𝑆𝑃𝑖 = 𝑀𝑎𝑟𝑘𝑒𝑡 𝑆𝑝𝑎𝑐𝑒 𝑃𝑟𝑒𝑚𝑖𝑢𝑚 𝑜𝑛 𝑆𝑒𝑐𝑢𝑟𝑖𝑡𝑦 𝑖

𝑀𝑆𝑃𝑖 = 𝜃𝑖 . (𝑅𝐻𝐼𝑃 − 𝑅𝑚𝑖𝑛)

𝑅𝐻𝐼𝑃 = 𝐸𝑥𝑝𝑒𝑐𝑡𝑒𝑑 𝑅𝑒𝑡𝑢𝑟𝑛 𝑜𝑛 𝐻𝑖𝑔ℎ 𝐼𝑚𝑝𝑎𝑐𝑡 𝑃𝑜𝑟𝑡𝑓𝑜𝑙𝑖𝑜

𝜃𝑖 = 𝑇ℎ𝑒𝑡𝑎 = 𝑆𝑝𝑎𝑐𝑒 𝐼𝑚𝑝𝑎𝑐𝑡 𝑆𝑒𝑛𝑠𝑖𝑡𝑖𝑣𝑖𝑡𝑦 𝑜𝑓 𝑆𝑒𝑐𝑢𝑟𝑖𝑡𝑦 𝑖

𝜃𝑖 =
𝐶𝑜𝑣𝑎𝑟𝑖𝑎𝑛𝑐𝑒𝑅𝑖,𝑁𝑆𝑉𝑖

𝑉𝑎𝑟𝑖𝑎𝑛𝑐𝑒𝑁𝑆𝑉𝑖

 

The Space Value Framework



Implications for Money Mechanics

The frameworks, standards, and scores of sustainability in 
finance treat money creation/mechanics as immaterial to 
the sustainability challenge and opportunity



If investors must adopt the Space 
Value of Money principle and 
ensuing equations, then money 
creators, commercial and central 
banks, must also follow suit

Technical implications on the assets, portfolios and 
transactions used by central and commercial Banks 
when creating new reserves, currency, and deposits.

Three systemic implications given our 
debt-based monetary architecture



The three types of money: 

Currency, bank deposits, and central 
bank reserves

They all represent an IOU, revealing a 
debt-based monetary architecture

McLeay, M., A. Radia, and R. Thomas. 2014b. Money Creation in the Modern Economy. Bank 
of England. Quarterly Bulletin. https://www.bankofengland.
co.uk/-/media/boe/files/quarterly-bulletin/2014/money-creation-in-themodern-economy.

https://www.bankofengland.co.uk/-/media/boe/files/quarterly-bulletin/2014/money-creation-in-the-modern-economy
https://www.bankofengland.co.uk/-/media/boe/files/quarterly-bulletin/2014/money-creation-in-the-modern-economy


Given the fixed pace of the artificially projected construct, 
i.e., calendar time, a money mechanics based on instruments 
linked to calendar time obligations acts as a muzzle limiting 
our ability to invest in space timelessly.

Calendar Time

“The Prime Meridian is the line and the point at which the world’s 
longitude is set at 0°. It does not exist in any strict material sense, 
yet through maps and clocks, the prime meridian governs the life of 
every human on Earth.” (Withers 2017, 5)



Any Process Funded Through Debt

i

Backward loop to money creator

Monetary Gravity

Given the backward loop to the money creator, calendar time 
linked debt-based money imposes a limit on the distance a 
process/investment can go in space before it must return to 
pay interest to some bank, acting as an unnecessary leash in 
space.

Even when paying interest and principal electronically



Monetary Hunger

Given that money is continuously created through debt, 
irrespective of capital accumulation, debt-based money 
creates monetary hunger in any economy, and given the 
actual threat of default, it acts as a whip and triggers 
unsustainable practices as borrowers choose to serve their 
debts before the environment.



• Volatility
• Limited Quantity
• Greater Fool
• Dark Money
• Electronic Waste Footprint
• Carbon Footprint

• Logic of Creation
➢ Mathematical Guesswork

Cryptocurrencies/Cryptoassets

Unsustainable alternative



We are in dire need of a money 
mechanics that has and creates 
positive space value and addresses 
the limitations of debt-based money

Value Easing is the transactional process undertaken by a 

central bank that consists in purchasing non-debt / no-

maturity / equity-like / high positive space value instruments 

issued by qualified government agencies or PPPs, sponsored 

by the Treasury, using the bank’s balance sheet and injecting 

liquidity outside the banking system/reserves.

Climate PCN to fund the 
transition to a Net Zero 
sustainable world economy



To secure the sustainability as 
well as future expansion of human 
productivity across time and space



THANK YOU!
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https://www.jbs.cam.ac.uk/2023/new-book-on-how-to-hardwire-sustainability/
https://www.cisi.org/cisiweb2/cisi-news/the-review-article-details?articleid=7843&learningid=11875
https://www.amazon.co.uk/Hardwiring-Sustainability-into-Financial-Mathematics/dp/3031456882/
https://www.amazon.co.uk/Hardwiring-Sustainability-into-Financial-Mathematics/dp/3031456882/


https://spacevaluefoundation.com/launch-event/
https://www.jbs.cam.ac.uk/2022/how-can-the-space-value-of-money-boost-sustainability/
https://www.jbs.cam.ac.uk/2022/how-can-the-space-value-of-money-boost-sustainability/


More About the Space Value Foundation

Space Value Foundation is a not-for-profit organisation registered as a company 
limited by guarantee (Companies House No.14071917). We are not a charity; we 
have no shareholders and we do not distribute profits.

We invest all revenues in pursuit of the mission: to hardwire sustainability and 
responsibility into financial mathematics by transforming our current financial 
value framework, by introducing the dimension of space and our responsibility for 
space impact into our equations of value and return, by rethinking the models that 
define the value of money, its logic, its allocation, and deployment.

Please consider joining us and our other partners by assisting our work to 
address some of the fundamental barriers to a sustainable future.

All monetary support we receive is treated as a membership contribution. All 
revenue is continuously invested and reinvested in our mission and programs. You 
can support our work either with a one-off contribution or by becoming a regular 
supporter.



Space Value Foundation
info@spacevaluefoundation.com

www.spacevaluefoundation.com

71-75 Shelton Str., Covent Garden

London, WC2H 9JQ, UK

Reg No. 14071917

The Space Value Foundation is a not-for-profit organisation registered as a company limited by guarantee. It does not distribute 
profits and invests all its revenue into the mission – to transform our equations of monetary value and return, to advocate for a 
new financial mathematics of sustainability built upon our responsibility of space impact.

http://www.spacevaluefoundation.com/
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