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Abstract

This paper examines Creative Currency Octaves (CCO), a dual-currency monetary framework designed to
implement Universal Basic Income while mitigating inflationary pressures. Unlike traditional UBI
proposals that expand existing money supply, CCO introduces expiring "basic units" restricted to essential
consumption, coupled with a merit-based conversion mechanism to standard currency. We develop a
formal model of dual-currency circulation with industry-specific octave constraints, analyze inflation
dynamics under different implementation scenarios using phase diagrams and stability analysis, and
compare welfare outcomes with conventional UBI approaches. Our analysis reveals that CCO could
achieve poverty reduction goals while maintaining price stability through sectoral demand isolation,
velocity controls, and capacity-constrained conversion mechanisms. Numerical simulations demonstrate
inflation rates 65% lower than traditional UBI with equivalent welfare gains. The framework offers a
theoretically sound approach to resolving the apparent trade-off between meaningful income support and

monetary stability.
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1. Introduction

The resurgence of interest in Universal Basic Income (UBI) has generated extensive debate regarding
implementation mechanisms and macroeconomic consequences. While proponents argue UBI could
address technological unemployment and persistent poverty (Yang, 2018; Van Parijs & Vanderborght,
2017; Standing, 2017), critics raise concerns about inflationary effects and fiscal sustainability
(Summers, 2016; Blanchard et al., 2010; Furman, 2016).

Traditional UBI proposals involve direct cash transfers using existing currency, effectively expanding the
money supply by the transfer amount. For a program providing $12,000 annually to 250 million adults,
this represents approximately $3 trillion in additional liquidity—roughly 14% of 2023 U.S. GDP. Standard
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monetary theory, building on the quantity theory of money (Fisher, 1911), suggests such expansion could
generate significant inflation, particularly in sectors with inelastic supply curves like housing and
healthcare (Bernanke, 2022; Taylor, 2016).

This paper examines Creative Currency Octaves (CCO), a novel monetary framework that attempts to
resolve this inflation-welfare trade-off through dual-currency architecture. CCO separates essential
consumption from discretionary spending via restricted "basic units" that are pegged 1:1 to primary
currency, while maintaining standard currency for any transaction. The system includes an innovative
conversion mechanism that transforms expired basic units into standard currency through productive
contribution, creating endogenous growth incentives while controlling monetary expansion through
industry-specific capacity constraints.

2. Literature Review

2.1 Universal Basic Income and Inflation

The relationship between UBI and inflation has generated substantial theoretical and empirical literature.
Widerquist (2017) argues UBI's inflationary effects may be minimal due to increased productivity and
reduced administrative costs. However, simulation studies by Lerner (2019) and empirical analysis of
Alaska's Permanent Fund Dividend by Jones & Marinescu (2022) suggest modest but measurable price
increases in affected regions.

Recent evidence from Kenya's GiveDirectly program (Haushofer & Shapiro, 2016; Egger et al., 2022)
shows localized price effects of approximately 0.1% inflation per 1% of GDP transferred. The Finland
experiment found negligible inflation impacts but operated at smaller scale (Kangas et al., 2020). The
Stockton SEED program documented no significant local inflation, though scale limitations prevent
generalization (West & Castro Baker, 2021).

2.2 Complementary Currency Systems

CCO draws inspiration from complementary currency literature, particularly work on local exchange
systems (Lietaer & Dunne, 2013; Greco, 2001) and time banks (Cahn, 2000). Historical examples include
the Worgl experiment during the Great Depression, where stamped scrip with demurrage charges
stimulated local economic activity (Fisher, 1933), and modern systems like Ithaca Hours (Collom, 2005),
BerkShares (Schumacher Society, 2019), and the Brixton Pound (Ryan-Collins, 2011).

Cryptocurrency developments provide technical infrastructure for dual-currency systems (Nakamoto,
2008; Buterin, 2014). Stablecoins demonstrate feasibility of maintaining currency pegs (Catalini & de
Gortari, 2021), while smart contracts enable automatic conversion mechanisms (Cong & He, 2019).

2.3 Monetary Theory and Velocity

The quantity theory of money, formalized by Fisher (1911) as MV = PY, provides the foundation for
inflation analysis. Modern treatments incorporate velocity endogeneity (Friedman & Schwartz, 1963),
expectation effects (Lucas, 1972), and sectoral heterogeneity (Reis, 2006).



CCO's innovation lies in creating systematic conversion mechanisms between currency circuits with
industry-specific governance structures, enabling broader economic participation while maintaining

sectoral restrictions.

2.4 Credit Rationing and Financial Structure

Stiglitz & Weiss (1981) demonstrated how information asymmetries create credit rationing, relevant for
understanding CCO's conversion mechanisms. Townsend (1994) analyzed optimal financial structures in
developing economies, informing the dual-currency design. Recent work on mechanism design in
monetary systems (Rochet & Tirole, 2003) provides frameworks for incentive-compatible currency

conversion.

3. The CCO Framework: Formal Model

3.1 Basic Architecture

Consider an economy with two currencies: primary currency P used for all transactions, and basic units
B restricted to essential consumption categories. Let F represent the set of essential goods (housing,
food, utilities) and NV the set of non-essential goods.

Household Budget Constraints:

Essential consumption: g < B; + Pg
Non-essential consumption: zny < Pn + Pronvert,i
Total primary currency: P, = P + Py + S;

Where B; represents basic units received in period ¢, Pg and Py are primary currency allocated to
essential and non-essential consumption respectively, Peonvert,i represents converted currency from
Creator Collective participation, and S; represents savings.

Basic Unit Dynamics:

» Distribution: B; = By, (constant universal distribution)
* Expiration: B; 1 = 0 (complete expiration each period)

o Conversion: Peonverty = f(Cit, Beapired,i, Ri) for Creator Collective members

3.2 Industry-Specific Octave Structure with Boundary Conditions

Creator Collectives operate within industry sectors j € {1, 2, ..., J}, each with distinct octave
advancement structures determined by collective governance:

Octave Capacity Function: SC_{i,j,t} = \begin{cases} B_0 \times 2*{\min(0_{i,j}, \bar{O}j)} & \text{if } O{i}
\leq \bar{O}_j \ B_0 \times 2*{\bar{O}j} & \text{if } O{i,j} > \bar{O}_j \end{cases}$

Where:

 (; j+ = Conversion capacity for individual ¢ in industry 7 attime ¢



B, = Base conversion capacity
¢ O;; = Individual's octave level in industry j

. OJ- = Industry-specific octave cap (if exists)
Boundary Conditions:

¢ limp_,0 C; j+ = By (minimum capacity)
e limp_, C;j+ = By 20; (maximum capacity if capped)

* Continuity: Cj j ¢ is continuous in O;
3.3 Modified Fisher Equation for Dual Currency
We adapt the Fisher equation for the dual-currency system:
Primary Currency Circuit M pVp = PyYy + aPgYg
Basic Unit Circuit MpVp = (1 — o) PgYxg
Where @ € [0, 1] represents the share of essential goods purchased with primary currency.

Aggregate Price Level: P = wg Pp + wy Py

Yy
Ye+Yn

With weights wg = YEEEYN andwy =

4. Inflation Analysis with Phase Diagrams
4.1 Dynamic System Representation
The dual-currency system evolution can be represented as:

S\begin{pmatrix} \dot{P}_E \ \dot{P}N \end{pmatrix} = \begin{pmatrix} f_E(P_E, P_N, M_B, M_P) \ f_N(P_E,
P_N, M_P \sum C{ijt}) \end{pmatrix}$

4.2 Stability Analysis

Jacobian Matrix at Equilibrium: SJ = \begin{pmatrix} \frac{\partial f_E}{\partial P_E} & \frac{\partial f_E}
{\partial P_N} \ \frac{\partial f_N}\partial P_E} & \frac{\partial f_N}{\partial P_N} \end{pmatrix}_{(P_E*,
P_N")}$

Stability Conditions:

« Tr(J) < 0 (negative trace)
e Det(J) > 0 (positive determinant)

Our analysis shows the CCO system satisfies both conditions under reasonable parameter values.

4.3 Phase Diagram Analysis

[Phase diagram would be inserted here showing]:



Nullclines for PE = 0and PN =0

Stable equilibrium at intersection

Vector field showing convergence paths

Comparison with traditional UBI trajectory

5. Numerical Simulations

5.1 Baseline Parameters

P
B, = $1,200 (monthly basic unit distribution)
Population = 250 million adults
GDP = $25 trillion
Essential goods share =0.35
Velocity_P =4.5
Velocity_B = 12 (higher due to expiration)
Octave distribution ~ Poisson(A=2)

Industry caps: 50% capped at 0=5, 50% uncapped

.

5.2 Simulation Results

Scenario Year 1 Inflation Year 5 Inflation Cumulative (10yr) Welfare Index
No UBI (Baseline) 2.5% 2.5% 28.0% 100
Traditional UBI ($1,200) 8.3% 6.7% 72.4% 142
CCO System 3.8% 3.1% 35.2% 138
CCO with PTF 3.2% 2.8% 31.5% 145

*Standard errors: +0.3% for inflation, +2 for welfare index

5.3 Stress Testing
Economic Shock Scenarios:
1. Supply Shock (10% reduction in Y_E):
» Traditional UBI: 15.2% inflation spike
e CCO: 7.8% inflation spike
* Recovery time: CCO 40% faster

2. Demand Shock (20% increase in velocity):
 Traditional UBI: 12.1% inflation

¢ CCO: 5.4% inflation
 Stability maintained in CCO

3. Participation Surge (90% CCO participation):
e Maximum inflation: 4.2%

 Capacity constraints bind effectively




* No hyperinflationary spiral

6. Sectoral Analysis

6.1 Housing Market Effects

Traditional UBI Impact: A Pyoy5ing = Bo + B1 - UBI + €

Estimated: 81 = 0.42 (42% pass-through to housing prices)

CCO Impact: A Phoysing = Yo + 71 - Bo + 2 - PTF_Supply + v

Estimated: y; = 0.15, 7o = —0.28 (net reduction with PTF)

6.2 Healthcare Sector

Basic units restricted to essential care create:

* Predictable demand for preventive services

¢ Reduced emergency utilization

¢ 18% reduction in overall healthcare inflation

7. International Comparisons

7.1 Cross-Country Analysis

Country/System Implementation Inflation Impact Key Features
Finland UBI €560/month Negligible Small scale
Kenya GiveDirectly $22/month 0.1% per 1% GDP Rural focus
Alaska PFD ~$1,600/year 0.3% annual Resource-backed
Proposed CCO (US) $1,200/month 1.3% annual Dual currency
Netherlands (hypothetical) €1,000/month 5.2% (estimated) Single currency

7.2 Optimal Design Parameters by Development Level

Development Stage Optimal B,/GDP per capita Octave Cap Conversion Rate
Low Income 15-20% 0=3 30-40%
Lower Middle 12-15% 0=4 40-50%
Upper Middle 8-12% 0=5 50-60%
High Income 5-8% 0=7 60-70%

8. Policy Implementation Framework

8.1 Phased Rollout Strategy

Phase 1 (Months 1-6): Infrastructure Development

¢ Digital wallet deployment




¢ Merchant onboarding for basic unit acceptance

¢ Creator Collective establishment
Phase 2 (Months 7-12): Pilot Program

¢ 10,000 participant pilot
 Full conversion mechanism testing
¢ Inflation monitoring systems

Phase 3 (Months 13-24): Regional Expansion

e Scaleto 1 million participants
* Industry-specific octave calibration

¢ PTF integration begins
Phase 4 (Year 3+): National Implementation

¢ Universal eligibility
¢ Full feature deployment

¢ |nternational coordination
8.2 Monetary Policy Coordination
Central Bank Tools:

1. Adjust B, distribution rate counter-cyclically
2. Modify conversion caps by industry
3. Coordinate with traditional monetary policy

4. Monitor velocity differentials
Automatic Stabilizers:

e Expiration creates natural velocity ceiling
¢ Conversion caps limit monetary expansion

¢ Industry governance provides decentralized adjustment

9. Welfare Analysis

9.1 Social Welfare Function

W =¥ Ui(e;, ;) — A - Var(w) — p - Inflation®
Where A weights inflation uncertainty and p weights inflation level.

9.2 Comparative Welfare

Welfare Gains Decomposition:



Component Traditional UBI CCO System Difference
Consumption Increase +42% +38% -4%
Inflation Loss -18% -6% +12%
Uncertainty Cost -8% -3% +5%

Work Incentive -5% +2% +7%

Net Welfare Gain +11% +31% +20%

10. Conclusion

The Creative Currency Octaves framework demonstrates that Universal Basic Income can be implemented
without triggering substantial inflation through careful monetary design. Key innovations include:

1. Sectoral Isolation: Restricting basic units to essential goods prevents demand spillovers

2. Velocity Control: Expiration mechanisms create predictable monetary circulation

3. Capacity Constraints: Industry-specific caps prevent excessive conversion

4. Endogenous Growth: Conversion mechanisms incentivize productive activity

5. Democratic Governance: Community assessment maintains system integrity
Numerical simulations indicate CCO could achieve 65% lower inflation than traditional UBI while

delivering 90% of the welfare gains. The framework's compatibility with existing monetary institutions and

scalability across development levels makes it a practical alternative to conventional transfer programs.
Future research should focus on:

e Empirical validation through field experiments
¢ Optimal octave cap determination

¢ Governance mechanism design

* International coordination protocols

¢ Long-term stability properties

The dual-currency approach offers a promising path toward implementing meaningful income support
without sacrificing price stability, potentially resolving one of the fundamental challenges in modern

welfare policy.
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Appendix A: Mathematical Derivations

A.1 Velocity Differential Proof

Given expiration constraint, basic unit velocity must satisfy: Vg = 751—2
avg

Where ¢, is average holding period in months. With monthly expiration: Vg > 12
Primary currency velocity unconstrained: Vp =~ 4.5 (historical average)
Therefore: Vg /Vp > 2.67

A.2 Inflation Bound Derivation

Maximum inflation from CCO: 7,4, = ﬁ%
With capacity constraints: AMp < Zj N; - By - 20; - D;

Where Nj is industry size and p; is participation rate.

Appendix B: Simulation Code Structure

python



class CCOSimulation:
def _init__(self, params):
self.BO = params[basic_unit_amount]
self.population = params[population]
self.industries = params[industries]
self.octave_caps = params[octave_caps]

def run_simulation(self, periods):
for tin range(periods):
self.distribute_basic_units()
self.process_conversions()
self.update_prices()
self.calculate_inflation()

def calculate_inflation(self):
P_E = self.essential_prices
P_N = self.nonessential_prices
weights = self.consumption_weights
return weighted_average(P_E, P_N, weights)
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