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ABSTRACT

Objective: To determine the financial feasibility of the smart eco-friendly backpack project by calculating the
discount rate and the internal rate of return, in order to support the decision to accept or reject the investment
proposal.

Design/methodology/approach: Financial project evaluation based on a five-step methodology and the
weighted average cost of capital.

Results: An initial investment of $564,420.00 with an 8-year analysis horizon; a discount rate of 12.32%; an
internal rate of return of 147.12%; a net present value of $5,588,559.15; a benefit-cost ratio of 1.20; a benefit-
to-initial-investment ratio of 10.90; and a payback period of 0.92 years.

Limitations of the study/implications: The results are based on the assumptions made and may not hold
true under different conditions.

Findings/conclusions: All indicators meet the acceptance criteria; the financial assessment is positive, and
project implementation is recommended, as it represents an attractive investment opportunity. The project not
only demonstrates financial profitability but also contributes to environmental sustainability by promoting the
use of biodegradable materials.

Keywords: investment, evaluation, net present value, profitability, eco-friendly backpack.

INTRODUCTION

According to the most recent data from the National Institute of Statistics and
Geography (2025), during the second half of 2024, 8.7% of households in urban areas of
Mexico reported that at least one of their members had been a victim of robbery or assault
either on the street or in public transportation. This type of crime commonly involves the
theft of personal belongings such as cell phones, laptops, and backpacks.

The theft of personal belongings represents a serious urban security crisis in Mexico,
as thousands of people experience this situation daily, often without reliable records.

Therefore, the design of this backpack will contribute to improving localization and
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safety. However, conventional backpacks, typically made from materials such as synthetic
blends, have a considerable environmental impact due to their slow decomposition process
and the resources used in their production (Fundacién Bosque Sagrado Dominicana,
2023). Furthermore, the time it takes for a conventional backpack to break down in the
environment depends on its specific composition.

Backpacks made from synthetic blends (such as polyester or nylon) can take between 30
and 100 years to fully decompose, as they are not biodegradable and their decomposition
process is very slow. Moreover, during decomposition, synthetic fibers break down
into small particles that can be ingested by marine and terrestrial organisms, affecting
wildlife and entering the human food chain. Additionally, their production requires non-
renewable resources and generates higher greenhouse gas emissions (Fabrica de Bolsas
Plasticas, 2023).

According to Vogo (2024), conventional backpacks, mostly made from synthetic materials
such as polyester, PVC, and synthetic leather, have a significant environmental impact
when discarded. These petroleum-derived materials are highly resistant to degradation,
contributing to the accumulation of waste in landfills and natural ecosystems. Moreover,
during their degradation, backpacks can release microplastics and toxic chemicals, such
as persistent organic pollutants, which affect soil and water quality and pose a threat to
wildlife and human health (IPEN, 2021).

For this reason, to mitigate these impacts, Gémez, Rodriguez, and Ochaga (2023)
recommend choosing backpacks made from recycled or biodegradable materials, reusing
and repairing backpacks instead of discarding them, and participating in recycling
programs and proper waste management. By adopting these practices, individuals
contribute to reducing environmental pollution and promoting more responsible
consumption. Therefore, the smart eco-friendly backpack project was developed with
the aim of providing security and confidence to all individuals seeking stability in a
social environment and protection from theft that could compromise personal safety.
The backpack features a global positioning system (GPS), designed to facilitate the easy
location of people or belongings, thereby enhancing personal protection. Additionally,
the backpack offers high-quality fabric that is eco-friendly, resulting in a 85.72% neutral
environmental impact and a 14.28% moderately negative impact. It does not harm the
environment, as the product uses sustainable leather made from cactus fiber. According
to Rey (2021), cactus-based vegetable leather is revolutionizing the fashion industry;
discussing vegetable leather no longer implies a material exclusively for vegans, but rather
a sustainable alternative to animal and synthetic leather suitable for anyone seeking an
environmentally friendly option.

Nowadays, it is well known that the production of animal-derived leather is highly
polluting, in addition to involving animal cruelty. The tanning and finishing processes
use chemicals that are often discharged into water, damaging ecosystems and everything
within them. Rey (2021) states that bio-based materials, particularly regenerative ones, are
part of the sustainable trends of 2021 and represent the best alternative to animal-derived
or plastic-based materials. Cactus-based vegetable leather is among the most sought-after

by brands and designers aiming to steer their products toward sustainability.
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The project involves the production, commercialization, and distribution of backpacks
made from cactus-based leather, featuring an internal GPS device, with the aim of providing
a high-quality product. The project belongs to the manufacturing industry (secondary
sector of the national economy) under the classification Transformation 111108.323003:
Manufacture of leather, hide, and substitute products (Secretaria de Economia, 2024). The
project also falls within the tertiary sector through the commercialization of its product,
classified as 72: Retail trade of leather, hide, and substitute products 623026 (Secretaria de
Economia, 2024).

The problem consists of a series of factors that influence the feasibility and sustainability
of the project. Concerns begin with the need to conduct a comprehensive financial analysis
capable of determining whether the project’s business model can generate sufficient revenue
to cover its costs at the start of operations. This also involves the creation of a solid financial
structure that ensures the feasibility and sustainability of the project in the short, medium,
and long term. Its background lies in the initial investment required for the project to
commence operations, as there is uncertainty regarding the project’s profitability. The
generated revenue must be sufficient to cover operating costs and yield an attractive profit
margin. If proper financial planning is not carried out, the long-term economic feasibility
of the project is put at risk. Moreover, the project depends on securing external sources of
financing to cover the initial investment and operating costs. While the project may have
some internal resources, it is advisable to rely on loans, investors, grants, or credits that can

ensure financial leverage and contribute to increased profitability.

MATERIALS AND METHODS

The research methodology was conducted in three phases: office, field, and office.
In the office phase, project planning was carried out through research using confidential
primary and secondary sources, in order to define the business idea. In the field phase,
the necessary data and information were collected to support the development of the
investment project based on the FISH business model (Martinez, Portillo & Del Valle,
2018). In the final office phase, the information was analyzed and processed using the
following models and indicators: five-step project financial evaluation, weighted average
cost of capital, discount rate (DR), internal rate of return (IRR), net present value (NPV),
benefit—cost ratio (BCR), benefit-to-initial-investment ratio (BIR), and payback period (PP).

Step 1. Economic Analysis

Economic analysis aims to determine whether a project contributes positively to the
economic well-being of an organization by evaluating benefits and costs from a financial
perspective (Sapag & Sapag, 2014). Additionally, Martinez, Portillo & Del Valle (2019)
indicate that economic analysis is the process of structuring the operating cost budget and
the revenue budget in order to study and understand the project’s economic status.

The project’s economic status was analyzed, represented by the investment cost budget,
the operating cost budget, and the revenue budget. An initial investment of $564,420.00 was
estimated, of which 79.53% corresponds to fixed assets ($448,870.00), 10.45% to deferred
assets ($59,000.00), and 10.02% to working capital ($56,550.00) (Table 1). An investment
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program of 6 months was proposed in year 0. Using the straight-line depreciation method,
it was determined that the project loses value by $27,369.00 annually, of which $19,994.00
corresponds to the depreciation of fixed assets and $7,375.00 to the amortization of deferred
assets. Based on the average useful life method for fixed assets, the analysis horizon was
calculated to be 8 years. It was estimated that in year 5, a reinvestment of $42,856.00 will
be required for the replacement of fixed assets.

Using the monthly revenue and cost budgets for the first year of operation, the project’s
cash flow and working capital were determined. The operating cost budget and the project
revenue budget were projected over the 8-year analysis horizon. During this period, the
established operation schedule was 50% in the first year, 60% in the second year, 70% in the
third year, 80% in the fourth year, 90% in the fifth year, and 100% in the sixth, seventh, and
eighth years.

Step 2. Financing Analysis

Financing analysis is crucial in project evaluation because it determines how costs will
be covered and what impact the cost of capital will have on the project’s profitability. A
proper financial analysis allows for the identification of the most efficient capital structure,
minimizing risks and ensuring that the project is financially viable. It also enables the
projection of the project’s capacity to generate sufficient cash flows to cover debts and
other financial obligations (Cano, 2017).

Table 1. Investment Cost Budget.

No. CONCEPT UNIT | AMOUNT P]EIE;T( $) INVE’;(I')I\T/I?EII;IT )
A. FIXED ASSETS 448,870.00
1 | Land m? 120 2,000.00 240,000.00
2 | Building Unit 1 125,000.00 125,000.00
3 | Computer equipment Part 5 10,000.00 50,000.00
4 | Desk Part 5 1,900.00 9,500.00
5 | Printer Part 1 3,570.00 3,570.00
6 | Straight sewing machine Part 2 8,000.00 16,000.00
7 | Desk Part 1 1,000.00 1,000.00
8 | Chairs Part 6 400.00 2,400.00
9 | Shelf Part 1 1,400.00 1,400.00
B. DEFERRED ASSETS 59,000.00
1 | Company constitution Service 1 15,000.00 15,000.00
2 | Operating license Service 1 3,500.00 3,500.00
3 | Patents Service 1 5,000.00 5,000.00
4 | Office 365 package Service 1 4,000.00 4,000.00
5 | Training Service 1 1,500.00 1,500.00
6 | Plant and equipment insurance | Service 1 30,000.00 30,000.00
C. WORKING CAPITAL 56,550.00
D. TOTAL INVESTMENT 564,420.00

Source: Prepared with project data (2025).
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Based on the financing needs of the investment project, the capital financing structure
was defined by integrating resources from three financial sources: $296,550.00 of equity,
representing 52.54% participation, with an annual return of 15.68%; $142,870.00 of
subsidies, representing 25.31% participation, with an opportunity cost of 10.00% per year;
and $125,000.00 of loans, representing 22.15% participation, with an annual interest rate
of 7%. Using the weighted average cost of capital method, the project’s discount rate was
determined to be 12.32% per year (Table 2).

Using the constant total amortization method, aloan repayment schedule was proposed
with a term of 5 years and an interest rate of 7% per year on the outstanding balance,

resulting in a constant annual payment of $30,486.34.

Step 3. Analysis of Pro Forma Financial Statements

Pro forma financial statements are projected financial statements that show the financial
effects of hypothetical events or transactions, helping management plan and make decisions
based on future financial estimates (Weygandt, Kimmel & Kieso, 2019). Step 3 of the five-
step financial evaluation involves defining the income statement, the balance sheet, the
cash flow statement, and the sources and uses of funds over the project’s analysis horizon.

This step encompasses the income statement, the cash flow statement, the statement
of sources and uses of funds, the statement of financial position, the calculation of
complementary financial ratios for investment projects, the debt service capacity or
coverage ratio, the payback period, and the break-even point.

The structuring and analysis of three pro forma financial statements were carried
out: the income statement, the cash flow statement, and the balance sheet. The income
statement showed net profits in all years of the analysis horizon. The cash flow statement
showed positive results in all years of the horizon. In the balance sheet, the two previous
financial statements were consolidated in report form (Table 3). It was estimated that,
at the end of the analysis horizon, the project’s salvage value is $433,463.83, of which
$331,774.00 corresponds to the recovery of fixed assets and $101,689.83 to the recovery of
working capital.

Step 4. Financial Analysis

Martinez, Portillo & Del Valle (2019) define financial analysis as the process of calculating
the Net Present Value, Internal Rate of Return, Benefit/Cost Ratio, and Benefit/Initial
Investment Ratio, which determine the project’s profitability over the analysis horizon.

Table 2. Financing Structure and Weighted Average Cost of Capital.

No. CONCEPT TOTAL SHARE (%) Féngl‘(iﬁzL XIEQGA}(I;EE(E)
1 Partner contribution 296,550.00 52.54 15.68 8.24
2 | Subsidy 142,870.00 25.31 10.00 2.53
3 | Long term credit 125,000.00 22.15 7.00 1.55
A | Total investment 564,420.00 100.00 12.32

Source: Prepared with project data (2025).
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The project’s cash flow was structured over an 8-year horizon, on which the profitability
indicators were calculated.

To test the proposal, the calculation of profitability indicators was carried out using the
project’s financial information, evaluating an investment of $564,420.00 at a discount rate

of 12.32%, with cash flows occurring annually over an 8-year analysis horizon.

Step 5. Sensitivity Analysis

According to Gutiérrez & Serrano (2016), sensitivity analysis is used to evaluate the
stability of a project’s results in response to changes in the main variables, providing
valuable information for risk management and decision-making. The project’s sensitivity
analysis was conducted considering the product’s selling price as the risk variable, given
that it is the most unstable throughout the year. Three scenarios of price reduction were
evaluated: 5%, 10%, and 15%. Within this range, the project does not show sensitivity to
these decreases, as it still generates profits; even with a price reduction of up to 15%, the
company remains profitable. The project can withstand a price decrease of up to 27.61%

while remaining profitable; below this threshold, the project ceases to be viable.

Table 4. Cash Flow Discounted at 12.32 %.

YEAR TB ($) TC ($) UTB ($) UTC ($) UCF ($) CUCF ($)
0 0.00 564,420.00 0.00 564,420.00 —564,420.00 —564,420.00
1 4,490,129.16 3,799,532.09 3,997,625.29 3,382,776.99 614,848.31 50,428.31
2 5,388,154.99 4,490,532.61 4,270,970.59 3,559,461.96 711,508.63 761,936.94
3 6,286,180.82 5,172,547.77 4,436,256.22 3,650,347.94 785,908.28 1,547,845.22
4 7,184,206.66 5,854,608.51 4,513,898.80 3,678,500.86 835,397.94 2,383,243.17
5 8,092,946.49 6,583,859.63 4,527,129.54 3,682,958.42 844,171.12 3,227,414.28
6 8,980,258.32 7,218,879.74 4,472,479.23 3,595,251.78 877,227.45 4,104,641.73
7 8,980,258.32 7,209,851.78 3,981,911.31 3,196,900.28 785,011.03 4,889,652.76
8 8,980,258.32 7,209,851.78 3,545,151.78 2,846,245.39 698,906.39 5,588,559.15

TOTAL 33,745,422.76 28,156,863.61 5,588,559.15

Source: Prepared with project data (2025).
TB=Total Benefits. TC=Total Costs. UTB=Updated Total Benefits. UTC=Updated
CUCF=Cumulative Updated Cash Flow.

Table 5. Project Profitability Indicators.

Total Costs. UCF=Updated Cash Flow.

No. INDICATOR ACRONYM VALUE OBSERVATION
1 | Discount Rate DR 12.32 % Annually
2 | Internal Rate of Return IRR 147.12 % Annually
3 | Net Present Value NPV $5,588,559.15 Horizon
4 | Benefit—Cost Ratio BCR 1.20 Horizon
5 | Benefit-to-Initial-Investment Ratio BIR 10.90 Horizon
6 | Payback Period PP 0.92 Years

Source: Prepared with project data (2025).
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Table 6. Sensitivity Analysis Based on Product Price.

V:rl::z t‘;‘:f:;i‘:;;‘e PRICE (§) IR NPV () BCR | BIR | PP
0% 9867.26 | 147.12% | 5588559.15 | 1.20 | 10.90 | 0.92

5% 979390 | 123.80% | 457637627 | 117 | 911 | 112

10 % 958053 | 10051% | 356419338 | 113 | 7.31 | 142

15 % 2.437.17 77.13% | 9,552,01050 | 110 | 552 | 1.95
—97.61% 9,075.71 12.32 % 000 | 1.00 | 100 | 800

Source: Project data elaboration (2025).

RESULTS AND DISCUSSION

According to the five-step financial project evaluation, conducted with a discount rate
of 12.32 % over an 8-year horizon, the results obtained were: 147.12 % IRR, $5,588,559.15
NPV, 1.20 B/C ratio, 10.90 B/II ratio, and 0.92 years payback period.

The ecological backpack project is unique due to its innovative design, which
includes a GPS that allows easy tracking of the item in case of theft or loss. Other
backpacks already on the market are also made from biodegradable nopal leather;

however, instead of a GPS, their distinguishing feature is that they are solar-powered
(Fernandez, 2021).

Discount Rate

DR=12.32 %. For every $100.00 of annual investment in the project, a financial cost of
$12.32 is estimated per year, with cash flows occurring annually over the 8-year analysis
horizon. Since the DR is lower than the 147.12 % IRR, which is its critical point, the
project is accepted and the evaluation is positive. It is recommended to proceed with the
project, as it will generate net profits after covering the initial investment, operating costs,
and the financial cost of capital.

$1,000,000.00 $835,397.94 $877,227.45
2 $785,011.03

27
. . $785908.28 $844,171.1
$800,000.00 ‘ $711,508.63 $698.906.39
$600,000.00 $614,848.31
$400,000.00
$200,000.00

$-

(0] 1 2 3 4 6 7 8

$(200,000.00)
[IR=147.12 %, NPV=$ 5,588,559.15, BCR=1.20, BIR=10.98, PP=0.92

1
5

Mexican pesos

$(400,000.00)

$(600,000.00) - ;
" $(564,420.00)

$(800,000.00)

Figure 1. Cash flow discounted at 12.32 %. Source: Own elaboration with project data (2025).
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$4,104,641.73
»  $4,000,000.00
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= $3,000,000.00 ,
s $2,383,243.17
7
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[IR=147.12 %, NPV=§ 5,588,559.15, BCR=1.20, BIR=10.90, PP=0.92

Figure 2. Cumulative discounted cash flow at 12.32 %. Source: Own elaboration with project data (2025).

Internal Rate of Return

IRR=147.12%. For every $100.00 of annual initial capital investment in the project,
$147.12 of net profit is generated annually, with cash flows occurring each year over the
8-year analysis horizon. Since the IRR is higher than the 12.32% discount rate (DR),
which is its critical point, it is accepted and the evaluation is positive. It is recommended
to proceed with the project because it will generate net profits after covering the initial
investment, operating costs, and the financial cost of capital.

Net Present Value

NPV=§5,588,559.15. The initial capital investment of $564,420.00 in the project will
generate a net profit of $5,588,559.15 at a 12.32% discount rate, with cash flows occurring
annually over the 8-year analysis horizon. Since the NPV is greater than 0, with 0 as its
critical point, it is accepted and the evaluation is positive. It is recommended to proceed
with the project because it will generate net profits after covering the initial investment,

operating costs, and the financial cost of capital.

Benefit/Cost Ratio

BCR=1.20. For every $1.00 invested in the project’s total costs, $1.20 of total benefits
will be generated at a 12.32% discount rate, with cash flows occurring annually over the
8-year analysis horizon. Since the BCR is greater than 1, with 1 as its critical point, it is
accepted and the evaluation is positive. It is recommended to proceed with the project
because it will generate net profits after covering the initial investment, operating costs,

and the financial cost of capital.

Benefit/Initial Investment Ratio
BIR =10.90. For every $1.00 of initial investment in the project, $10.90 of total benefits

will be generated at a 12.32% discount rate, with cash flows occurring annually over the
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8-year analysis horizon. Since the BIR is greater than 1, with 1 as its critical point, it is
accepted and the evaluation is positive. It is recommended to proceed with the project
because it will generate net profits after covering the initial investment, operating costs,

and the financial cost of capital.

Payback Period (PP)

PP=0.92 years. The initial investment of $564,420.00 in the project is estimated to be
recovered by December 2 of the first year of operation, with cash flows occurring annually,
discounted at 12.32% over the 8-year analysis horizon. Since the PP is less than 8 years, with
8 years as its critical point, it is accepted and the evaluation is positive. It is recommended
to proceed with the project because it will generate net profits after covering the initial

investment, operating costs, and the financial cost of capital.

CONCLUSIONS

It is concluded that the project is financially feasible, as all profitability indicators meet
the acceptance criteria; therefore, the project is profitable, accepted, and the evaluation is
positive. The IRR of 147.12% is higher than the 12.32% discount rate (DR), the NPV of
$5,588,559.15 is greater than $0.00, the B/C ratio is 1.20 (greater than 1), the B/IC ratio
is 10.90 (greater than 1), and the payback period (PBP) is 0.92 years (less than the 8-year
analysis horizon).

Itis recommended to carry out the project, as it is profitable, generating net profits after
covering operating costs each year of the analysis horizon, recovering the initial investment,
and paying the financial cost of capital.

The project generates a positive environmental impact, as the backpacks are eco-friendly
and made from biodegradable materials that are environmentally friendly, contributing to
the reduction of the ecological footprint. Furthermore, it provides a sustainable option for
young people and the target population in meeting their needs.
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