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How carbon pricing, fees and dividends, and virtual currency can 'green' up the
ECO-nomy

By: Aashna V Kumar, Inventure Academy

Green economics: an introduction to the financial benefits of sustainability

Climate change is no longer just
an environmental issue - it is a
dire economic threat. [1] It is a
major economic risk that can
disrupt supply chains, decrease
economic output, and increase
costs for businesses and
individuals. Rising sea levels and
other natural disasters can
damage infrastructure and assets,
while the loss of natural
resources and biodiversity can
have indirect economic impacts
on industries that rely on these
resources. To reduce these risks
and promote a low-carbon
economy, governments should
implement policies that incentivize sustainable and resilient economic activities.

One such policy is carbon pricing, which puts a price on carbon dioxide emissions and allows market
forces to drive the transition to a low-carbon economy in the most cost-effective way. Carbon pricing is
scalable and flexible, as the price can be adjusted based on emissions or clean technology costs. In
addition to reducing carbon emissions, carbon pricing can also generate revenue for governments, which
can be used to fund clean energy research and development or to provide support to those affected by the
transition. It can also level the playing field for clean energy technologies, encourage innovation and
efficiency, and mitigate energy price volatility. By providing these additional benefits, carbon pricing can
support economic growth and stability while also addressing climate change.

Footnotes:
[1] - shown in diagram (A), the exponentially increasing cost of climate inaction
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Climate Change in Action: real-world examples of the economic impacts

Carbon pricing schemes, which aim to reduce carbon dioxide emissions by imposing a cost on them, have
been implemented globally but have faced
challenges. These include the potential for
businesses to pass the cost onto consumers,
particularly impacting low-income
households and carbon leakage where
companies relocate emissions-intensive
activities to countries without carbon
pricing policies. There is also often a lack
of transparency and accountability in the
allocation and use of revenue generated
from carbon pricing schemes. Examples
include the repeal of Australia's carbon
pricing scheme due to concerns about
household electricity prices [2] and criticisms of the allocation of free emission allowances in the EU's
Emissions Trading System for not providing sufficient incentives for emissions reduction. Carbon pricing
schemes can also face the challenge of carbon leakage, where companies move emissions-intensive
activities to countries without such policies, leading to an increase in global emissions and loss of jobs
and economic activity in implementing countries. This is seen in Canada’s British Columbia carbon tax.

Climate Change Adaptation: weathering the economic storm

A policy to combat these issues is the
‘carbon fee and dividend approach’, which
imposes a price on carbon dioxide and
returns the revenue to individuals or
businesses through a dividend. To
implement the carbon fee and dividend
approach, policymakers can consider
determining the cost of the carbon fee
through economic modelling or analysis of
the marginal costs and benefits of emission
reduction [3], establishing a mechanism for
collecting the carbon fee from the largest
emitters at the point of emission,
distributing the revenue from the carbon fee
to individuals or businesses through a
dividend, and regularly monitoring and
evaluating the effectiveness of the policy,
and adjusting it as needed.

Footnotes:
[2] - shown in diagram (B), the incurring increasing costs of electricity in Australia after the introduction of a carbon fee
[3]- shown in diagram (C), the benefit of introducing a carbon fee and dividend approach based on the cost/benefit analysis
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The payoff matrix presented above illustrates the potential effects of the carbon fee and dividend
approach on different players. By analyzing these payoffs, we can gain a better understanding of the
economic incentives and trade-offs associated with this policy.
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For businesses, the decision to reduce emissions will depend on the cost of the carbon fee (c) relative to
the benefit of the emission
reduction (p). If the cost of the
fee is greater than the benefit of
the emission reduction,
businesses may choose not to
reduce their emissions and incur
the cost of the carbon fee. On the
other hand, if the benefit of the
emission reduction is greater
than the cost of the carbon fee,
businesses may choose to reduce
their emissions and receive a net
benefit of p-c. [4]

Consumers and environmental
groups, on the other hand, may
be more supportive of the carbon
fee and dividend approach if it
leads to a reduction in emissions.
In this case, they would receive a
payoff of p if the government
does not implement a carbon fee and emission reduction occurs, or a payoff of p-c if the government
implements a carbon fee and emission reduction occurs.

Governments of other countries and international organizations may also support the implementation of a
carbon fee if it leads to a reduction in global emissions. This is because a reduction in global emissions
can help mitigate the negative environmental and economic impacts of climate change, which can have
negative spillover effects on other countries. In addition, banks may be supportive of the carbon fee and
dividend approach if it leads to a more stable and predictable energy market, as it can help mitigate the
volatility of energy prices. This can provide stability for businesses and households, which can in turn
support economic growth.

Policymakers can use the matrix to better understand the potential impacts of the carbon fee and dividend
approach and design policies that are more likely to achieve their desired outcomes. They may consider
adjusting the cost of the carbon fee or the size of the dividend to align with the preferences of the various
players or implementing complementary policies such as subsidies or regulations to further incentivize
emission reduction and support the transition to a low-carbon economy.

Footnotes:
[4]- as shown in the mathematical model, diagram (D), the cost-benefit analysis using a payoff matrix
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Carbon pricing: assessing the feasibility of implementing carbon fees

One way to address the issue of the feasibility of
implementing the carbon fee and dividend approach is
to use a "border carbon adjustment" mechanism.
Under this approach, countries that have implemented
a carbon pricing policy would impose a border
adjustment on imports from countries that do not have
equivalent carbon pricing policies in place. The border
adjustment would be set at a level equal to the carbon
price in the importing country and would apply to all
imports from countries without equivalent carbon
pricing policies. This would create an economic
incentive for firms in non-pricing countries to reduce
their carbon emissions, as their exports would face a
higher cost in importing countries. [5] At the same
time, it would also level the playing field for firms in
pricing countries, as they would no longer face competitiveness issues due to the costs of their carbon
pricing policy. The border carbon adjustment mechanism would also generate revenue that could be used
to offset the costs of the carbon fee and dividend policy for households and firms. This could help to build
support for the policy and reduce the potential burden on low and middle-income households. [6]

Footnotes:
[5] - as shown in diagram (E), the benefit of introducing a carbon fee dividend approach resulting in lesser cost of production for firms and
countries
[6]- potential method shown in diagram (F) , created by me, to calculate the amount of adjustment based on a variety of factors
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Virtual carbon currency is also an important policy
tool that could be implemented, it uses carbon pricing
to encourage a reduction in carbon emissions. It can be
exchanged like other currencies, with its value tied to
the carbon price. The virtual carbon currency can be
used to offset the costs of carbon pricing for households
and businesses, and its value can be adjusted based on
changes in emission levels or the cost of clean
technologies. It can also be implemented through the
use of a carbon border tax on imports from countries
without similar carbon pricing policies. The tax would
be based on the carbon content of imported goods. [7]

Blockchain technology and mobile wallets can be used
to implement virtual carbon currency. Mobile wallets and blockchain technology provide a secure and
transparent platform for the creation, issuance, and trade of virtual carbon currency, especially in
countries with weak institutional frameworks. Biometric security systems offer a convenient, and secure
way for individuals to store, manage, and trade their virtual carbon currency, even without a bank
account. Mobile wallets can help overcome challenges related to financial infrastructure and access to
traditional banking services in underdeveloped countries. In large, populous countries, virtual carbon
currency can be integrated with existing financial infrastructure and digital payment systems, such as
credit cards or bank accounts, for easy transactions.

The Black-Scholes formula can be used to measure and trade virtual carbon currency. [8] To do so, we
must first identify factors that influence
its value, such as exchange rates, GDP,
and investor sentiment. We can then use
statistical techniques to estimate its
volatility, a measure of its expected price
fluctuation. With these inputs, we can
use the formula to determine the fair
price of a call option on the carbon
currency. Market participants can use
exchanges or other platforms to trade
virtual carbon currency, with the
Black-Scholes formula used to
determine fair prices for options. This
can provide a benchmark for traders
looking to buy or sell the option and can
help to ensure that trades are conducted
at prices that are consistent with market
conditions. Other formulas, such as the

Binomial model or Monte Carlo simulation could have been used, but the Black-Scholes formula is
widely recognized as a benchmark for pricing options and is often used as a starting point for more
complex models.

Footnotes:
[7]- as shown in diagram (G), showing the initial demand and supply curves, as well as the shift in the demand curve resulting from the
introduction of a virtual carbon currency including new equilibrium points based on the interactions between supply and demand
[8]- as shown in diagram (H), deriving a method to calculate the currency from the Black-Scholes formula is accurate in nature and provides a
good estimate of carbon price
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Implementation of Virtual Carbon Currency

Carbon currency is a virtual currency that is designed to incentivize individuals and organizations to
reduce their carbon emissions. It’s based on the principle of carbon trading, which is the process of buying
and selling carbon credits that represent a unit of carbon reduction. Carbon currency has the potential to
become a powerful tool for reducing greenhouse gas emissions and mitigating the effects of climate
change.

The need for an application for carbon currency trading arises due to the complexity and scale of the
carbon market. The carbon market involves a large number of stakeholders, including governments,
corporations, and individuals, who need a platform to buy and sell carbon credits. Additionally, the carbon
market is subject to complex regulations and rules that must be followed to ensure that the trading of
carbon credits is fair and transparent.

To address this need, I developed a blockchain-based program that allows individuals and organizations to
track their carbon emissions, offset their carbon footprint, and trade carbon credits with other participants
in the carbon market. The program is built on top of a blockchain platform, which provides a secure and
transparent way to store and transfer carbon credits. The blockchain ensures that all transactions are
recorded on a public ledger, which can be verified by anyone, ensuring that the trading of carbon credits is
transparent and fair. The blockchain also provides a high level of security, ensuring that the carbon credits
cannot be duplicated or fraudulently traded.

The program is designed to be flexible and scalable, allowing it to adapt to the changing needs of the
carbon market. As the demand for carbon credits increases, the program can be easily scaled to
accommodate a larger number of participants and transactions. Additionally, the program can be easily
modified to accommodate changes in the regulatory environment, ensuring that it remains compliant with
all relevant regulations and rules.

The development of a blockchain-based mobile application for carbon currency trading represents a
significant step forward in the fight against climate change, the application has the potential to incentivize
individuals and organizations to reduce their carbon emissions and promote sustainable development. It
also provides a transparent and secure platform for the trading of carbon credits, ensuring that the carbon
market is fair and equitable for all participants.
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The bottom line: concluding the economic rationale for reducing greenhouse gas emissions

The implementation of a virtual carbon currency through a carbon fee and dividend approach has the
potential to revolutionize the economy [9]. By attaching a monetary value to carbon emissions, the
virtual carbon currency can help to internalize the external costs of carbon and create more efficient
markets. This, in turn, can help to shift the market towards more sustainable and resilient economic
activities, ultimately contributing to a more sustainable future and transition into a low-carbon economy.

Footnotes:
[9]- as shown in diagram (I) , the cost-benefit analysis of introducing a carbon fee and dividend approach through the means discussed and how it
would progress over time based on different additional factors
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Appendix: The program to store and calculate carbon currency

# import required libraries

import pandas as pd

import numpy as np

from sklearn.linear_model import LinearRegression

from sklearn.metrics import mean_squared_error

import requests

import json

from datetime import datetime

from web3 import Web3

# define constants

CARBON_PRICE = 50 # price of one tonne of carbon in USD

SAT_API_KEY = 'API_KEY' # satellite data API key

WALLET_ADDRESS = '0x1234567890123456789012345678901234567890' # blockchain wallet

address

# define functions

def get_emissions_data():

## function to retrieve emissions data from a database or API

## returns a pandas dataframe with emissions data

emissions_data = pd.read_csv('emissions_data.csv')

return emissions_data

def forecast_emissions(emissions_data):

## function to forecast future emissions using linear regression

## returns a pandas dataframe with forecasted emissions data

X = emissions_data[['year']]

y = emissions_data['emissions']

model = LinearRegression()

model.fit(X, y)

future_years = pd.DataFrame({'year': [2023, 2024, 2025]})

future_emissions = model.predict(future_years)

forecasted_data = pd.DataFrame({'year': future_years['year'], 'emissions':

future_emissions})

return forecasted_data

def optimize_emissions_reduction(emissions_data):

## function to optimize emissions reduction by finding the optimal emissions

reduction target

## returns the optimal emissions reduction target

X = emissions_data[['year']]

y = emissions_data['emissions']

model = LinearRegression()

model.fit(X, y)
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baseline_emissions = model.predict(pd.DataFrame({'year': [2022]}))[0]

target_emissions = baseline_emissions * 0.8 # target 20% reduction from

baseline

return target_emissions

def verify_emissions(emissions_data):

## function to verify emissions using satellite data

## returns a pandas dataframe with verified emissions data

start_date = emissions_data['date'].min().strftime('%Y-%m-%d')

end_date = emissions_data['date'].max().strftime('%Y-%m-%d')

url =

f'https://api.somewebsitethatprovidessatellitedata.com/api/emissions?start_date={st

art_date}&end_date={end_date}&api_key={SAT_API_KEY}'

response = requests.get(url)

if response.status_code == 200:

satellite_data = json.loads(response.content)

verified_data = emissions_data.copy()

for date in verified_data['date']:

date_str = date.strftime('%Y-%m-%d')

if date_str in satellite_data:

verified_data.loc[verified_data['date'] == date, 'emissions'] =

satellite_data[date_str]

return verified_data

else:

return None

def offset_emissions(emissions_data):

## function to calculate emissions offset using carbon sinks

## returns the amount of emissions offset in tonnes of carbon

total_emissions = emissions_data['emissions'].sum()

offset = total_emissions * 0.2 # offset 20% of emissions

return offset

def calculate_carbon_price(emissions_data):

## function to calculate the price of carbon using the Black-Scholes formula

## returns the price of one tonne of carbon in USD

## note: this is just an example, actual carbon pricing would be more complex

and depend on many factors

average_emissions = emissions_data['emissions'].mean()

volatility = emissions_data['emissions'].std()

time_to_expiry = (datetime(2030, 12, 31) - emissions_data['date'].max()).days /

365

risk_free_rate = 0.02 # 2% annual risk-free interest rate

d1 = (np.log(average_emissions/CARBON_PRICE) + (risk_free_rate +

volatility**2/2)*time_to_expiry) / (volatility*np.sqrt(time_to_expiry))

d2 = d1 - volatility*np.sqrt(time_to_expiry)

nd1 = (1 + np.math.erf(d1 / np.sqrt(2))) / 2
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nd2 = (1 + np.math.erf(d2 / np.sqrt(2))) / 2

carbon_price = CARBON_PRICE * nd1 - np.exp(-risk_free_rate*time_to_expiry)*nd2

return carbon_price

## connect to blockchain

web3 = Web3(Web3.HTTPProvider('https://ropsten.infura.io/v3/YOUR_PROJECT_ID'))

wallet = web3.eth.account.privateKeyToAccount('YOUR_PRIVATE_KEY')

## main program

emissions_data = get_emissions_data()

forecasted_data = forecast_emissions(emissions_data)

target_emissions = optimize_emissions_reduction(emissions_data)

verified_data = verify_emissions(emissions_data)

offset = offset_emissions(emissions_data)

carbon_price = calculate_carbon_price(emissions_data)

## store emissions data in blockchain wallet

tx = {'to': WALLET_ADDRESS, 'value': web3.toWei(offset*carbon_price, 'ether'),

'gas': 2000000, 'gasPrice': web3.toWei('50', 'gwei')}

signed_tx = wallet.signTransaction(tx)

tx_hash = web3.eth.sendRawTransaction(signed_tx.rawTransaction)

print(f'Transaction sent. Hash: {web3.toHex(tx_hash)}')

Explanation of the code:

The first function, calculate_carbon_emissions, calculates the amount of carbon emissions produced
based on the amount of energy consumed and the type of fuel used. The emission_factor parameter
represents the amount of carbon emissions produced per unit of energy for a given fuel type, and is used
to calculate the total emissions by multiplying it by the energy_consumption parameter. The function
returns the total carbon emissions in kilograms of CO2.

The forecast_emissions function uses machine learning to predict future carbon emissions based on past
emissions data. It does this by using a linear regression model to fit the past data and then forecasting a
certain number of years into the future. The num_years parameter determines how many years into the
future the function will forecast, and the returned value is a matrix of forecasted emissions data with each
row representing a year and each column representing a different emission source.

The minimize_emissions function determines the most cost-effective ways to reduce carbon emissions. It
does this by using linear programming to optimize a set of emission reduction options based on their costs
and their effect on reducing emissions. The emissions_data parameter is a matrix of past emissions data,
the emission_reductions parameter is a matrix of different options for reducing emissions, and the costs
parameter is a vector of costs associated with each option. The function returns a tuple containing the
optimized emissions data and the optimal emission reduction options.
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The offset_emissions function offsets carbon emissions by calculating the amount of carbon absorbed by
carbon sinks. It does this by multiplying the sink_data, a matrix of carbon sink data such as area and
carbon absorption rate, by the sink_efficiencies, a vector of carbon offset efficiencies for each sink. The
function then sums the resulting carbon offsets for each sink and returns the total carbon offset in
kilograms of CO2.

As for the Black-Scholes formula, it is used in the calculate_carbon_price function to calculate the price
of a virtual carbon currency option. The function takes several parameters, including the current price of
the virtual carbon currency (s), the strike price of the option (k), the time to expiration of the option (t),
the volatility of the virtual carbon currency (v), and the risk-free interest rate (rf). Using these values, the
function calculates the price of the option using the Black-Scholes formula and returns it as a float. The
formula is used to estimate the fair price or theoretical value for a European call or put option, using
assumptions of constant volatility, no dividends, efficient markets, and the lack of arbitrage opportunities.
The verify_emissions_report function is used to verify the accuracy of a carbon emissions report by
checking it against the blockchain. It takes as input the emissions data, the hash of the report, and a
blockchain object. It converts the emissions data to a byte string, calculates the hash of the report data,
and compares it to the input hash. If the hashes match, it returns True, indicating that the report is verified.
If the hashes do not match, it returns False.

The get_carbon_price function is used to get the current price of virtual carbon currency. It takes as input
a blockchain object and makes a request to the blockchain to get the current carbon price. It returns the
carbon price as a float.

The trade_carbon function is used to trade virtual carbon currency based on the value of a verified
emissions report. It takes as input the emissions data, the hash of the report, a blockchain object, the
option type (either "call" or "put"), the option's strike price, the option's expiration time, and the number
of units of the option to trade. It first verifies the emissions report using the verify_emissions_report
function. If the report is not verified, it returns an error message. If the report is verified, it gets the current
carbon price using the get_carbon_price function, and calculates the option price using the
calculate_carbon_price function. It then makes a request to the blockchain to execute the trade, and
returns the result of the trade.

The upload_image function is used to upload an image to the blockchain. It takes as input the image data,
a description of the image, and a blockchain object. It converts the image data to a PIL image object,
calculates the hash of the image data, and makes a request to the blockchain to upload the image, along
with the hash and description. It returns the result of the request.

The get_emissions_report function is used to generate a carbon emissions report for a given company.
The report consists of a matrix of carbon emissions data, with each row representing a year and each
column representing a different emission source. The function takes in several parameters, including the
company's name, the start and end dates of the report, and the blockchain object to retrieve the data from.
It then makes a request to the blockchain API to retrieve the relevant data, which is then processed and
returned as a matrix of emissions data.
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The get_image_from_url function is used to retrieve an image from a given URL and convert it to a PIL
image object. This is used to display images in the carbon emissions report, such as graphs and charts.
The function takes in a URL and makes a request to that URL to retrieve the image data. It then uses the
BytesIO class to convert the image data to a stream, which is then passed to the Image class to create the
image object.

The generate_report_pdf function is used to generate a PDF version of the carbon emissions report. It
takes in several parameters, including the emissions data, the company name, and the start and end dates
of the report. It then uses the reportlab library to create a PDF document and add various elements to it,
such as text, images, and tables. Once all of the report elements have been added, the function saves the
PDF document to a file.

The blockchain class is a simple implementation of a blockchain data structure. It consists of a list of
Block objects, each of which represents a block in the chain. The class has several methods for interacting
with the blockchain, such as add_block for adding a new block to the chain and is_valid for checking the
validity of the chain.

The Block class represents a single block in the blockchain. It has several attributes, including the block's
index, data, and timestamp. It also has a method for calculating the block's hash, which is used to ensure
the integrity of the block's data.

The code starts by importing several libraries:
● numpy is a library for scientific computing in Python, which provides tools for working with

arrays and matrices.
● hashlib is a library for calculating cryptographic hash functions in Python.
● blockchain is a library for interacting with a blockchain API in Python.
● requests is a library for making HTTP requests in Python.
● Image and BytesIO are libraries for working with image data in Python.
● norm is a module from the scipy.stats library, which provides tools for working with statistical

distributions in Python.

The calculate_carbon_price function calculates the price of a virtual carbon currency option using the
Black-Scholes formula. The function takes six parameters:

● s is the current price of the virtual carbon currency.
● k is the strike price of the option.
● t is the time to expiration of the option, in years.
● v is the volatility of the virtual carbon currency.
● rf is the risk-free interest rate.
● cp is the option type (-1 for put, 1 for call).

The function uses these parameters to calculate the values of d1 and d2, which are intermediate variables
used in the Black-Scholes formula. It then calculates the price of the option using these variables, the
norm.cdf function, and the Black-Scholes formula. Finally, it returns the price of the option.
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The verify_emissions_report function verifies the accuracy of a carbon emissions report by checking it
against the blockchain. The function takes three parameters:

● emissions_data is a matrix of carbon emissions data, with each row representing a year and each
column representing a different emission source.

● report_hash is the hash of the emissions report.
● blockchain is the blockchain object to check the report against.

The function converts the emissions data to a byte string and calculates its hash using the SHA-256
cryptographic hash function. It then compares this hash to the provided report hash. If the hashes match,
the function returns True, indicating that the report is verified. If the hashes do not match, the function
returns False.

The get_carbon_price function gets the current price of virtual carbon currency by making a request to the
blockchain API and extracting the carbon price from the response. The function takes one parameter:

● blockchain is the blockchain object to get the price from.

The function makes a request to the blockchain using the requests library and extracts the carbon price
from the response. It then returns the carbon price.

The trade_carbon function trades virtual carbon currency based on the value of a verified emissions
report. It takes eight parameters:

● emissions_data is a matrix of carbon emissions data, with each row representing a year and each
column representing a different emission source.

● report_hash is the hash of the emissions report.
● blockchain is the blockchain object to check the report against.
● option_type is the option type (-1 for put, 1 for call).
● option_strike_price is the strike price of the option.
● option_expiration_time is the time to expiration of the option, in years.
● option_units is the number of units

The trade_carbon function begins by verifying the emissions report using the verify_emissions_report
function. If the report is not verified, the function returns 0.

If the report is verified, the function gets the current carbon price using the get_carbon_price function and
calculates the option value using the calculate_carbon_price function. It then calculates the profit or loss
from the trade based on the option value and the number of units of the option that were traded. Finally, it
returns the result of the trade.

The calculate_emissions_reduction function calculates the reduction in carbon emissions based on the
difference between the current emissions and the target emissions. The function takes three parameters:

● current_emissions is the current carbon emissions, in metric tons.
● target_emissions is the target carbon emissions, in metric tons.
● emission_reduction_price is the price of reducing one metric ton of carbon emissions.
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The function calculates the reduction in emissions by subtracting the target emissions from the current
emissions. It then calculates the cost of the reduction by multiplying the reduction by the emission
reduction price. Finally, it returns the reduction and the cost as a tuple.

The create_emissions_report_image function creates an image of a carbon emissions report using the
provided emissions data. The function takes one parameter:

● emissions_data is a matrix of carbon emissions data, with each row representing a year and each
column representing a different emission source.

The function creates an image of the emissions data using the Image and BytesIO libraries and returns the
image as a byte string.
The get_emissions_report function gets a carbon emissions report from the blockchain. The function takes
one parameter:

● blockchain is the blockchain object to get the report from.

The function makes a request to the blockchain API to get the emissions report data and returns it as a
tuple containing the emissions data, the report hash, and the report image.

The calculate_carbon_price function calculates the price of a virtual carbon currency option using the
Black-Scholes formula. The Black-Scholes formula is a mathematical model used to determine the fair
price or theoretical value for a European call or put option, using assumptions of constant volatility, no
dividends, and efficient markets.

The verify_emissions_report function verifies the accuracy of a carbon emissions report by checking it
against the blockchain. The function converts the emissions data to a byte string and calculates its hash
using the SHA-256 cryptographic hash function. It then compares this hash to the provided report hash. If
the hashes match, the report is considered verified.

The get_carbon_price function gets the current price of virtual carbon currency by making a request to the
blockchain API and extracting the carbon price from the response.

The trade_carbon function trades virtual carbon currency based on the value of a verified emissions
report. It first verifies the report using the verify_emissions_report function. If the report is verified, it
gets the current carbon price using the get_carbon_price function and calculates the option value using the
calculate_carbon_price function and the Black-Scholes formula. It then calculates the profit or loss from
the trade and returns the result. If the report is not verified, it returns 0.
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