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1. Introduction 

The motivation for this paper arises from views being expressed by respected commentators on the 
prospects of another financial crisis. The former Governor of the Bank of England in his 2016 book 
states that another crisis “is certain” (King 2016b). The senior economics writer of the London 
Financial Times has stated that there: “will be another huge financial crisis” (Wolf 2016). 

These views provide an incentive for identifying and trialling alternative systems as a contingency 
plan. The economic and political stakes are large. Local crises as occurred in Greece in 2015 could 
provide opportunities for multinational agencies like the International Monetary Fund or the European 
Commission to test alternative approaches as outlined in Turnbull (2016). The costs and risks could be 
negligible in a local crisis situation.  

However, it can be difficult for Central Bankers, government officials and political leaders to consider 
alternative systems as they are committed to providing trust and protecting the current system. The 
emergence of crypto currencies provides an excuse for official agencies to consider alternatives in the 
name of modernising the current system. As outlined below some countries have already established, 
or are planning to establish, much of the digital infrastructure required to create alternative types of 
money to allow a financial system better fit for purpose to evolve. A contribution of this paper is to 
consider some innovations, practices and configurations that could lead to reduce systemic instabilities 
in the financial system. 

While central bankers in Brazil and Canada are testing crypto currencies, others are warning the public 
against them (Eyers and Sier 2017: 21). Crypto currencies are less fit for purpose as money then 
official currencies for reasons presented in Turnbull (2016, 2017a). Some Central Bankers have 
recognised that the current system is not optimal. For example the Governor of the Bank of England 
stated in a speech that: “Of all the many ways of organising banking, the worst is the one we have 
today” (King 2010). China provided another example. Lord King obtained the “inspiration” to write 
his 2016 book when he was the guest of a Central banker in Beijing in 2011 who informed him: “I 
don’t think you’ve quite got the hang of money and banking yet” (King 2016a). On November 4th 
2017, the governor of the central bank of China wrote about accumulated risks that were: “hidden, 
complex, sudden, contagious” (The Economist 2017b). There is currently intellectual turmoil as to 
how best improve and/or manage the existing system (Goodfriend 2016, Rogoff 2017). There is little 
discussion on how a more stable, resilient lower cost system might be established. 

There are systemic problems in the way official currencies have evolved (Turnbull 2009, 2011, 2014, 
2015, 2016). A fundamental problem is that value of all official forms of money has become self-
referential. The interdependency of currencies means that central banks have lost their independence 
with a crisis in one currency able to infect another. No official currency can have its value defined by 
any one or more real things. This disconnect between the value of money and reality means that there 
is no rational basis for believing that market prices can allocate resources efficiently, let alone 
sustainably. Lord Stern (2006) explicitly recognised the sustainability problem when he stated that 
climate change was: “The biggest market failure the World has ever seen”. 

Digital technology has introduced new ways for creating and managing money as illustrated by 
Bitcoin (Nakamoto 2009). There are now hundreds of competing crypto currencies with various 
features. Orthodox knowledge, learning and practices concerning money offer little guidance in a 
digital age. We need to think afresh and go back to common sense basic principles as to why we need 
money, to do what, and what are the new types of money that can now be created that are "best fit for 
purpose?" (Turnbull 2014).  

Surprisingly the word “digital” appears only six times in all the twelve articles published in the 2016 
September issue of Cambridge Journal of Economics (CJE) dedicated to considering “‘Cranks’ and 
‘Brave Heretics’: Rethinking Money and Banking after the Great Financial Crisis”. Contributors 
Lucarelli and Gobbi (2016) used the word “digital” three times, North (2016) only once while the two 
other mentions only occurred in references. This is after the journal had published an article on Bitcoin 
earlier in the same year. As noted by Lucarilli and Gobbi (2016): “Digital money systems (electronic 
& virtual money: mobile money systems—online payment platforms—peer-to-peer money systems) 
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have their own logic and focus primarily on economic goals.” The neglect of digital money in the 
September 2016 edition of CJE suggest that authors writing about digital money are not considered as 
“Cranks and brave heretics” or academe has not kept up with technological progress? Alternatively, is 
it because theorists are yet to take into account how technology has its “own logic and focus”. 

Additional contributions of this article are to consider even more fundamental gaps in discussion about 
money such as: (i) how should the value of money be determined? (ii) Should the value of money be 
concerned about sustaining the environment and human wellbeing in perpetuity? (iii) Should the value 
of money be determined locally and/or globally? (iv) Who should create and control money? (v) 
Should money possess multiple functions like being a unit of value, store of value and a medium of 
exchange? (vi) How might technology make money better fit for purpose?  

For example, the Internet of Things (IoT) makes it possible for the value of money to be automatically 
tethered to a local sustainable service of nature. Digital money can be made to be self-terminating 
from a negative interest rate paying for its redemption.  So anybody could be allowed to attempt to 
issue such self-terminating money because excessive issue of such money would become self-limiting. 
Digital money can also be made optionally traceable. These possibilities could be used to create “3T” 
money that is locally Tethered, Terminating and Traceable. 

The following section considers the need for a monetary tether. Section three considers how a stable 
and predicable anchor of value could be established. Details or how the Internet of Things (IOT) could 
automatically establish an anchor of value is presented in section four. Rethinking the role of money in 
digital form is considered in section five with comments in the concluding section six. 

2.0 The need for a monetary tether 

A stable and predicable value of money is required to facilitate domestic or international investment. 
However, floating exchanges rates have introduced unpredictable multiple sources of changes arising 
from unforeseeable political and economic factors. This systemic uncertainty is compounded by the 
value of official currency being self-referential and so subject to various complex sources of feedback. 

In 1990 when the Euro was being proposed The Economist (1990b) cover story stated: “Its time to 
tether currencies”. The Economist in 1990b went on to say: “Economic historians will look back on 
the 1980’s as the decade in which the experiment with floating currencies failed”. The article 
explained how economic theories that The Economist had supported did not fit the empirical 
evidence in regards to how a floating currency should “act as a balancing mechanism”. 

Three decades later, the global financial crisis of 2008 and subsequent uncertainties about the 
maintenance of the Euro, again provided evidence that the financial system with floating currencies 
did not “act as a balancing mechanism”. 

To provide a guide as to the relative value of international currencies The Economist (2017c) 
established its own standard reference unit of value: 

"The Big Mac index was invented in 1986 by The Economist as a light-hearted guide to 
whether currencies are at their “correct” level. It is based on the theory of purchasing-power 
parity (PPP), the notion that in the long run exchange rates should move towards the rate that 
would equalise the prices of an identical basket of goods and services (in this case, a burger) 
in any two countries. For example, the average price of a Big Mac in America in July 2017 
was $5.30; in China it was only $2.92 at market exchange rates. So the "raw" Big Mac index 
says that the Yuan was undervalued by 45% at that time.  

Burgernomics was never intended as a precise gauge of currency misalignment, merely a tool 
to make exchange-rate theory more digestible. Yet the Big Mac index has become a global 
standard, included in several economic textbooks and the subject of at least 20 academic 
studies. For those who take their fast food more seriously, we have also calculated a gourmet 
version of the index." 
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However, when The Economist (1991) analyzed price distortions created by fiat money in the Soviet 
economy in 1991 it used energy measured in Kwhrs. A suggestion made by Turnbull (1977) and 
developed in Turnbull (1983). A reference unit of value like that exists for weights and measures 
would likewise facilitate trade. As suggested in the authors other writings it would create a basis for 
establishing a more efficient, stable, resilient, lower cost and sustainable financial system (Turnbull 
2014, 2017b, 2018). 

Today minor official currencies may be tethered to the value of a major currency but no major 
currency like the Euro, US dollar or the English pound has its value tethered to any one or more real 
goods or services. As a result the value of all official currencies have become interdependent not 
anchored to realty. The interdependence means a crisis in one currency can spread to others. Economic 
value has become a social construct not fit for the purpose of minimizing uncertainty for investors or 
in providing a compelling logical basis that real resources are being allocated efficiently or 
sustainably. 

Implicit in the view of Lord Stern (2006) that climate change represents: “The biggest market failure 
the World has ever seen” is that markets are required to distribute resources not just on an efficient 
basis but one that is sustainable. It can also be implied that trade in non-renewable or non-recyclable 
natural resources should cease. In other words efficiency becomes a second order objective to 
sustainability. It also means that advanced financial decision-making tools like “Present Value” or 
“Discounted Cash Flow” analysis should be over ridden by criteria of sustainability. It makes no sense 
to obtain efficient decision-making if we, or our descendents, cannot survive to enjoy the benefits of 
efficiency. 

3. Selection of an anchor of value  

The criteria for selecting a basis for defining a stable unit of value therefore requires an anchor that is 
sustainable over the long term without creating harms or risks and whose use is essential for sustaining 
modern societies. While hamburgers represent a basket of commodities they do not meet the test of 
being essential as there are many alternatives. Any basket of commodities creates governance 
problems as to whom, when, and how decisions are made to change the composition according to 
seasons, tastes, fashions, local needs and changes in technology in their production. A concern shared 
with an index proposed by Lietaer (2010) to create a global supplementary currency he described as a 
“Terra”. 

A more compelling alternative is to use a sustainable service of nature that can be used to generate 
electricity that is essential in all modern societies. Electricity can be used to create clean air, clean 
water, food, clothing, shelter, and has become essential for communications and transport. Kilowatt 
hours (Kwhrs) of electricity generated from benign sources of renewable energy provides a way to 
construct a non-volatile reasonably stable index that provides feedback from local environments on 
their capacity to support humanity on the planet. Money whose value is indexed to this criterion will 
be referred to as Sustainable Energy Dollars (SEDs=$Z). 

The word “indexed” is crucial as it means $Z are not convertible into any fixed number of Kwhrs 
though of course they can be used to purchase a negotiated number. An index based on say five year 
rolling averages of various parameters is essential to avoid both daily changes in real production and 
consumption or medium term speculation in changes that could lead to instabilities. 

Generation of Kwhrs from benign renewable energy sources is possible in every region of the planet. 
However, the resources required to generate benign Kwhrs in each region could vary considerably. 
This means the efficiency of sustaining humanity in each region could also vary considerably. So 
while $Z could become a global unit of account their value could change in each region according to 
the efficiently generators provided “processes by which society expands it power to make nature yield 
its resources more abundantly” in each region (Moulton 1935: 11). The purchasing power of money 
needs to become greatest in those regions that can generate $Z most efficiently. In this way market 
forces are created for the global population to occupy those regions that can best sustain humanity 
indefinitely. 
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The fact that the consumption of energy may only represent a minor fraction of total expenditures in a 
local economy need not matter. The consumption of gold was irrelevant to it being accepted as 
reference unit of value. Gold has few uses in a modern economy and most uses are not essential. 
Electricity is essential. A comparative analysis of using gold and Kwhrs as reference unit of value is 
presented in Turnbull (1983). Turnbull (2016) identifies twenty-five reasons why $Z can be designed 
to be better fit for purpose as a medium of exchange than official currencies. 

Stability is inherent in resources required to convert renewable energy into electricity, as they possess 
a useful operating life of twenty years or more. The means by which “nature can yield her resources 
more abundantly” with hydroelectric generators is much longer. A rolling five-year average of the 
installed capacity of Kwhrs would change very slowly. Even with major breakthroughs in technology 
the legacy of existing capacity would allow future changes to be well anticipated. Decline in the 
installed capacity of carbon burning generators could also be expected to change at an anticipated rate. 

The IoT makes it practical to meter even highly decentralized retail generation of Kwhrs from benign 
renewable sources and to also meter its ultimate consumption. The word “ultimate” is used so 
consumption in storage facilities is not counted. Likewise the efficiency of consuming Kwhrs 
produced from carbon burning generators in relationship to their installed capacity can also be 
determined. All the measurements would be based on rolling five-year average of Kwhrs to produce a 
unit-less ratio. In this way an index can be created that increase the relative purchasing power of the 
local $Z as the ratio of renewable to non renewable increases and as the ratio of the consumption of 
renewable energy increases as a percentage of the installed capacity of its generators. 

As the number of householders increase with their own sources of generating benign renewable 
Kwhrs, tens of millions of data inputs of productive capacity and consumption could become 
involved. The process of collection would be automatic through the IoT not subject to discretionary 
adjustments as occurs when interest rates are determined for the London Interbank Offering Rate 
(LIBOR), or Foreign Exchange rates (ABC News 2013). Both are determined by a small group of 
banks with serious conflicts of interest and profit incentives. Manipulation of LIBOR involved 
hundreds of trillions of dollars. CNN (2012) reported MIT Professor Lo as stating that it: “dwarfs by 
orders of magnitude any financial scams in the history of markets."  

Perhaps the most appropriate body to determine a sustainable value money index in each currency 
region of the world would be the non-profit International Accounting Standards Board (IASB). Their 
standards are required in over 125 jurisdictions, with many others permitting their use. The mission of 
the IASB (2017) is “to develop standards that bring transparency, accountability and efficiency to 
financial markets around the world.” They also state that: “Our work serves the public interest by 
fostering trust, growth and long-term financial stability in the global economy”. Members of the IASB 
have informed the author that the reason they have not established a standard for economic value was 
because it was “too difficult”. But many of their standards become problematical when organizations 
are operating in different currency areas. This is illustrated by the need and use of the Big Mac Index. 

Hopefully, the approach suggested in this article can provide a basis for the IASB to undertake the 
task. It is urgently required to avoid another financial crisis as anticipated Lord King and others such 
the Secretary General of the Basle Committee on banking supervision. The latter stated “it will be 
impossible to avoid a repeat of the failures that caused a near collapse of the financial system in 
2008”(Drummond 2011). 

With an agreed standard unit of value accepted in each region or nation their financial system would 
become independent of others suffering a crisis. In a region in which a crisis arose a basis would be 
established for anyone to enter into monetary contracts without needing money or a bank. Life would 
continue, perhaps on a sustainable decentralized basis without the need for carbon taxing or trading as 
considered or even for the need for central banks as argued in Turnbull (2010) and anticipated by 
Dowd (1998), Friedman (1999: 28), Gormez & Budd (2003), King (1999), Goodhart, (2000), Rahn 
(2000), Cronin & Dowd (2001), Capie, et. al (2003), and White 2001). 

4. Establishing an anchor of value 
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The existence of a compellingly creditable unit of value would facilitate investment and trade in a way 
similar way that occurred from establishing standards of weights, measures, volume, time and many 
other things like rail tracks, door sizes, screw threads and so on. Merchants, traders and investors may 
well prefer to use such an index to define their contractual relationships even if no currency had 
adopted such a tether, just because it reduced uncertainty. The index established in each nation could 
provide a way for international traders and investors to enter into contracts without needing to 
purchase offsetting hedges contracts against currency fluctuations.  

Crucially, creditable regional tethers provide a way to introduce local banking and finance to replace 
central banking. Central banking is but a specialised example of central planning. It requires one set of 
policies to be applied to all areas of a currency region whether they are fit for purpose in each 
particular area. Indexes of value provide a way to democratise the creation and control of money with 
a value that better fits local conditions. 

The distortions in allocating resources that can arise from different regions sharing a common 
currency have been identified by Jacobs (1985: 156-181). Take for example a region like Western 
Australia that has 10% of the Australian population earning around 70% of the nations Foreign 
exchange (FX) earnings through the export of natural resources. Let us assume that the consumption 
of FX is proportional to the population and each region had its own floating currency.  This would 
means the each Western Australian is earning six times more FX than they consume while Eastern 
Australians earn only 30/90 or one third of the FX they need. The $ Western would then become much 
more valuable than the $ Eastern.  This mind experiment illustrates how Singapore obtained 
international competitive advantage by being expelled from Malaysia in 1965. Its currency had 
previously been over valued like the Australian dollar from the export of natural resources. In the last 
year Eastern Australia has closed down its automobile manufacturing industry because of its currency 
being too high from the export of natural resources. 

A monetary index for each region of the world could be automatically calculated from the IoT. The 
IoT would provide at least five sets of data from each currency region on a rolling five-year average. 
The data sets being:  

A= Kwhrs consumed in the region from benign renewable energy sources. 

B= Installed Kwhrs capacity of generators using benign renewable energy sources. 

C= Kwhrs consumed from non-benign or non-renewable resources. 

D= Kwhrs equivalent of energy consumed from non-benign and non-renewable resources.  

E= Kwhrs exported from the region produced by benign renewable energy sources. 

The efficiency of utilising the installed capacity for generating Kwhrs in each region would be the 
benign Kwhrs consumed in the region (A) plus the Kwhrs exported (E) divided by the installed 
capacity (B). That is (A+E) ÷ B. The dependency of each currency region in using benign renewable 
energy is A divided by total energy consumed in each currency region (A+C+D).  That is 
A÷(A+C+D).  

The monetary index would allow Sustainable Energy Dollars (SEDs=$Zs) to be established in each 
region of the world based on the utilization of production and the dependency on consuming energy 
from benign renewable sources. The $Z index in each currency region would be calculate by 
multiplying efficiency by dependency. So $Z = (A+E) × A ÷B × (A+C+D).  

In regions where C=D=E=0 the purchasing power of $Z would determined by the relative values of A 
÷ B. In such situations $Z would be determined solely by the utilization factor of the generators 
powered by benign renewable energy. Utilization factors in European OECD countries for the five 
years from 2008 to 2012 were: Hydro 40%, Wind 22% and Solar 11% (EIA 2015). Using these 
percentages for hypothetical regions without energy storage facilities that were entirely dependent 
upon solar their $Z would become half the value of $Z in regions entirely dependent upon wind.  The 
European OECD utilization factors for Nuclear generators was 77% and for fossil fuel 42%. 
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The above proposal introduces two fundamental considerations: 1. Replacing central banking with 
decentralised banking, and 2. Rethinking the role of money in a digital age. The introduction of an 
independently determined anchor of value removes one current role of money in being a unit of value. 
The next section considers the need for money to be both a medium of exchange and store of value.  

5. The role of money in a digital age 

5.1 Money as a medium of exchange 

A core reason for money to exist is to remove the inconvenience and associated transaction costs of 
barter. The Internet provides a way to reduce both the inconvenience and costs. This led researchers at 
the Bank of England to consider if the Internet might also remove the reason for having central banks. 
However, one of their conclusions was that the cost of electronic barter was not competitive with the 
use of money (Capie, et. al 2003). Their analysis was based on the current institutional arrangements 
for creating money and deposits. Also assumed, was that money could earn interest, rather than pay 
interest and/or possess a carrying cost to pay for its creation and maintenance.  Negative interest rate 
money that may also carry a cost to insure its credit worthiness to become accepted as money is 
considered later. 

5.1. Should money be a store of value? 

Another core reason for money to exist is that it has traditionally been a store of value. This role of 
money made sense in earlier times when money was a life staining commodity or scarce metals. But 
today the nature of money has changed. Money is used to price physical goods, services, assets and 
liabilities. The operation of market forces to allocate goods, services and resources is dependent upon 
the price signals established by money. But does this make sense when no official currency has its 
value defined by any one or more real goods or services?  How can a social construct not definable by 
anything real be rationally used to determine how the real world is organised?   

Nor does it make sense that money itself should become an asset class competing for investment. 
When money becomes an asset class it competes with allocating real resources “by which society 
expands its power to make nature yield its resources more abundantly” (Moulton 1935: 11).  In other 
words they are the only way humans can increase their productivity, prosperity or wellbeing without 
humans working harder or longer. This objective should be achievable even with a declining 
population and/or de-growth with a financial system fit for this purpose. Reasons why the existing 
system is not fit for purpose are presented in Turnbull (2009, 2010, 2014, 2016). 

The misallocation of real resources is increased as the ability of money to earn interest increases. 
Investment in computers and energy to create and maintain crypto currencies decreases the investment 
available in real resources that could produce real goods and real services to maintain physical output. 
Money earning interest also decreases investment in procreative assets that increase output. These two 
examples illustrate the view of Keynes (1973: 124) that money should not be a store of value.  Keynes 
said: “money is a mere intermediary, without significance in itself, which flows from one hand to 
another, is received and dispensed and disappears, when its work is done”.  

With modern money becoming a social construct created by arranging digital symbols its ability to 
automatically grow in value from interest as time flows makes no sense. It seems ridiculous, insane, or 
a religious conviction. Real goods generally lose value with age. There seems no logical justification 
to allow a token of economic value to increase its value over time when neither it nor its owner is 
making a contribution to increasing value in the world? It makes interest payments an unjustified way 
for spreading inequality. It also justifies discounting the future to deny incentives to preserve non-
renewable resources and environmental qualities. It was because real goods in shops take up shelf 
space and depreciate with age that Silvio Gesell (1919) proposed that money should likewise 
depreciate. In this way money becomes “neutral” (Suhr 1989). Keynes (1936) described Gesell as an 
unrecognised prophet.” 

During the Great Depression many communities in Europe and the US created such “disappearing” 
money described as “Stamp scrip” (Fisher 1933). Stamp scrip disappeared by possessing a negative 
interest rate that was collected by the issuer to redeem the money issued. There were many forms of 
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Stamp Scrip. A common form required a stamp of 2% of the face value of each note to be affixed to 
its backside every week. This resulted in the issuer obtaining revenues over a year of 52 x 2%= 104%. 
In this way the issuers could redeem the scrip after a year and make a 4% gross profit even if the scrip 
was given away.  

Fisher proposed this type of Stamp Scrip in the Bill he drafted for Senator Bankhead and 
Congressman Pettengill that was presented to the US Congress on 17th February 1933. The Bill was to 
authorise the US government, not the Federal Reserve Bank (FRB), to issue $US 1,000,000,000 to all 
US States in proportions to their population to fund welfare and build infrastructure. The US post 
office would sell the stamps and redeem all the certificates issued to make a $US40, 000,000 profit for 
the US government after a year. In addition, the economy would have been stimulated without 
government taxes or debts.  

Two weeks later on March 3 President Roosevelt was inaugurated in a national crisis from State 
Governments closing down all their banks. Roosevelt declared a bank holiday until March 6 when he 
convened an emergency meeting of both houses of Congress. Because of the urgency, there was no 
time to print legislation to create a new deal for the FRB. So Congressman Steagal, as chair of banking 
committee, read out aloud the new deal for the FRB. This denied scrutiny. Roosevelt signed the Bill 
into law the same day. It locked the US government into borrowing money from the FRB.  

The FRB had failed to meet the purpose for its creation to be a lender of last resort during the Great 
Depression, because it ran out of gold. Steagall had introduced legislation in 1932 to allow 
government securities as well as gold to be used as “reserves” (FRB 1932). But there were insufficient 
government securities on issue, and Bankhead-Pettengill Bill would have avoided the need to create 
them! As a result the US government has become encumbered with ever increasing debt and debt 
servicing costs by becoming committed to a form of money not best suited for the purpose of 
achieving a low cost stable financial system. 

 The reason that speed money reduces the cost of the financial system is that even with a 2% negative 
interest rate it reduces the cost of merchants using bank issued credit cards (Turnbull 2016). The need 
for citizens to incur the expense of opening and maintaining bank accounts is now being reduced.  
This is described in the following concluding section. 

6. Concluding remarks 

There are two ways central banking could become redundant: 1. Governments become the only source 
of money, or 2. Reference units of value are established to allow contracts of exchange to be created 
independently of any government or bank. 

By accident rather than by design, Australia has now established much of the digital infrastructure 
required for its governments to be the only source of creating money as a medium of exchange. 
Development began in May 2013 when the Australian government Department of Human Services 
(DHS) established an Internet accessed portal called “myGov” (2017). The Parliament of Australia 
(2015) then amended the welfare act to allow welfare benefits to be delivered digitally on Government 
issued debit card. As at June 2017, 11.7 million Australians had become registered users of myGov 
accounts representing around 60% of the total adult population (DHS 2017). In addition, the myGov 
portal provided a government issued free cell phone application to access myGov accounts to receive 
payments from government departments, make payments to the government and/or authorised third 
parties. The myGov portal provides access to Commonwealth government departments involving 
taxation, welfare, medicare, child support, aged care, veteran affairs, disability insurance, medical 
records and job search. The myGov portal also provides access to State Governments. Some States 
provide their own free mobile phone application to access their databases like driving licences, fines, 
car registration and other State activities. Some State governments issue their own debit cards for their 
transit services that can be topped up through the Internet. 

While there currently exists some limits on the use of the above infrastructure is does provide a basis 
for many citizens to already avoid: opening a bank account, owning a bank issued debit card or use 
any notes or coins.  
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The Australian Government reduced its guarantee for deposits with financial institutions established in 
the financial crisis of October 2008 from one million to a quarter of million dollars per institutions in 
2012. There is now no charge for this guarantee. There is also no need to guarantee bank deposits as 
the Commonwealth guarantee is automatically obtained with deposits in its myGov accounts. No 
change in law or infrastructure is now required to limit the creation of Australian money to the 
Commonwealth and State Governments. Section 51xiii of the Australian constitution protects State 
Banking within the State that may mean State Governments could also drop/create helicopter money 
into their transit debit cards? This could depend on how “legal tender” is defined in a digital age. 

There is now a global trend for cell phone wallets to replace coins, notes, credit cards, and as noted 
above, even bank accounts. Both China and Russia announced their intention of eliminating notes and 
coins as a way to reduce fraud and money laundering (Prisco 2016; CCN.LA 2016). The chairman of 
Citigroup stated: "We know, at some point, cards are going to go away and it's just going to be digital 
wallet, digital payments" (Maley, 2017). Already the use of Automatic Teller Machines (ATMs) has 
reached a “15-year-low” (Bagshaw 2017). Electronic money has growing public support around the 
world (The Economist 2017a: 76).  However, some theorists have not recognised this trend. In 
considering “paths to a negative interest rate policy” Rogoff (2017: 58) states:  

“Eliminating cash would certainly obliterate the zero bound on interest rates because it is trivial to pay 
negative interest on electronic money, unlike the situation with paper money. But for reasons of 
maintaining privacy, providing a safety valve to regulations, and offering a backup payment 
mechanism during internet/power outages, moving to a completely cashless society remains too high a 
price to pay simply to expand the central bank toolkit.” 

Acceptance of digital money has grown even though it can make every transaction traceable. However 
there is no reason why digital money could not be encrypted to provide privacy without using 
expensive and slower block chain technology. Concerns about power and Internet outages need not 
affect either battery powered cell phones and/or highly distributed renewable power generation that is 
spreading around the world quicker than the rate banks are closing their branches. In any event, when 
money becomes self-terminating and is no longer a store of value, the importance of its permanence 
becomes greatly diminished. 

In the crisis of the Great Depression negative interest rate money was privately issued in many 
communities without involving banks or national governments. Even without a crisis negative interest 
rate money was been re-introduced into Germany in 2003 (Gelleri 2009, Migchels 2012). When the 
European Central Bank (ECB 2012) reviewed “Virtual Currency Schemes”, that included Bitcoins, it 
did not suggest that privately issued complementary currencies tethered to Euros were not legal, only 
that they introduced “uncertainties for their users”.  

Just as Australia unwitting established digital infrastructure to eliminate, notes, coins, private credit 
cards, and bank accounts, so may market forces decentralise, denationalise and privatise the creation 
and management of a 3T monetary regime (Hayek 1976a, b). The Big Mac Index has shown that even 
with its imperfections there is acceptance and use for it as reference unit of value. Simply for policy 
reasons to analyse different economies, researchers or institutions like the World Bank, International 
Monetary Fund, International Finance Corporation or the OECD may wish to construct an index more 
rigorous than that produced by The Economist (2014). As the $Z index is an indicator of human 
sustainability on the planet it could be used as metric for long-term individual wellbeing (OECD 
2017). 

Non profit organisations like the Sustainable Accounting Standards Board (SASB 2017) or other 
climate change activist organisations may wish to establish a prototype of $Z index to meter the rate at 
which nations and their regions are reducing their dependency on burning carbon. The cost for global 
digital firms to establish a $Z index may be trivial in comparison to the additional revenues that could 
be generated. Publication of the index could be expected to provide its sponsors with click bait for 
making a profit from the index – even if the index was not initially used to anchor new currencies. 
Even if new currencies did not exist many international investors and traders might prefer to anchor 
their forward contract in a $Z index than add the cost and complications of acquiring hedging 
contracts in official “funny money” currencies (The Economist 1990a). 
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Until an index is established, emergency liquidity in another financial crisis would be limited to using 
official money. In some nations this could be in digital form to allow self-terminating 2T money to be 
delivered by governments as self-terminating “helicopter” money. It makes more sense for 
governments to create helicopter money directly as this is the only way to create money without 
creating additional debt. In addition, as pointed out by Buiter (2014), Bernanke (2016) and McKibben 
(Greber 2016) any such helicopter money creation requires co-ordination with government fiscal 
policy. Buiter (2009) has been an advocate of negative interest rate money that can also be described 
as “perishable money”.  Buiter (2014) stated: “dropping perishable helicopter money will make it 
more effective if households are liquidity-constrained.” 

When an index becomes available, 3T money could be created by anyone who could obtain a 
creditable third party to guarantee of its self-liquidation. Self-liquidation could arise from either the 
collection of the negative interest rate and/or liquidation of the contract for which the money was 
created to finance trade or investment transactions. The cost of guarantee could be attached to the 
contract as an additional cost to the negative interest rate charge. This would introduce an additional 
limit on excessive creation of credits used as money. Regulation of decentralised money creation 
would then be achieved through prudential standards for entities that provided credit insurance.  

Suhr (1990) described negative interest rate money as “neutral” because it could remove the bias for 
investing in money rather than real assets. Like Fisher (1933), Suhr lists a number of theoretical 
objections to negative interest money, but then states: “we can confidently leave most of them to the 
practitioners who, once they have understood the system, can bring neutral money to life better than 
monetary theory can” (Suhr 1989: 121). 

Establishing a unit of value as suggested above independently of the financial system to create 3T 
money introduces advantages such as: 

Establish a medium of exchange with a stable predicable value; 

Recognizes only indirectly, over the longer-term, changes in production, consumption or technology; 

Avoids manipulation by speculators; 

Reduces the cost of the financial system; 

Eliminates a financial crisis in one region spreading to another; 

Eliminates financial instability within each region; 

Eliminates inflation created by excessive money creation; 

Creates incentives for investment in benign renewable energy and storage systems; 

Reduces and/or eliminates the need for carbon taxing or trading; 

Encourages the location and size of the population in each region to become sustainable in perpetuity 

The need to reduce the size, cost and instability of the financial system has been a concern of IMF 
authors such as Arcan (2012) and Sahay et. al (2015). In the US, the value added to GDP by “credit 
intermediation”, “securities” and “insurance” was at 4% in 1929 declining to 2% in the depths of the 
Great Depression and growing to 4.9% in 1980 and peaking at 8.3% in 2006 (Greenwood and 
Scharfstein 2013). Philippon (2008) reported a ratio of less than 2% prior to 1890. Palley (2008) 
describes the process of real resources being diverted to the financial sectors as “financialisation”. He 
describes the “impacts are to: (1) elevate the significance of the financial sector relative to the real 
sector, (2) transfer income from the real sector to the financial sector, and (3) increase income 
inequality and contribute to wage stagnation. Additionally, there are reasons to believe that 
financialization may put the economy at risk of debt deflation and prolonged recession.”  

To counter financialization Palley suggests greater government intervention and the need to change 
corporate behaviour. This article sees the problem as money being used as a store of value to create 
virtual assets with real liabilities many orders of magnitude greater than the capacity of the global 
economy to produce real goods and services. This is a topic that requires more research. A 
contribution of this paper is to consider new ways of thinking about how to design the nature and role 
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of money and banking. Ways that have the potential to significantly reduce the size and cost of the 
financial system but also its efficiency to improve individual wellbeing and that of the global 
environment in perpetuity.   
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