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Resumen

The project focuses on investment in the construction industry, with the aim of improving efficiency in the supply
of concrete through the acquisition of new tools. The project focuses on investment in the construction industry,
with the aim of improving efficiency in the supply of concrete through the acquisition of new tools. The
investment, essential for the growth and development of any industry, will be made through a combination of
equity and debt financing. It is planned to obtain a loan for the purchase of high-pressure motor pumps, crucial
equipment to increase the capacity and quality of the concrete supply in construction projects. This effort seeks to
keep companies competitive in a constantly evolving technological market, ensuring that they are equipped with
the necessary tools to operate efficiently and effectively. Assessing the viability of this investment will determine
its impact on improving operational efficiency and the competitiveness of the sector.
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The objective is to improve the The investment, essential for the This effort aims to keep companies
efficiency of concrete supply growth and development of any competitive in a constantly evolving
through the acquisition of new industry, will be made through a technological market, ensuring they are
tools. combination of equity capital and equipped with the necessary tools to operate

debt financing efficiently and effectively. Evaluating the

feasibility of this investment will help
determine its impact on improving
operational efficiency.
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Resumen

El proyecto se centra en la inversion en la industria de la construccion, con el objetivo de mejorar la eficiencia en
el suministro de concreto mediante la adquisicion de nuevas herramientas. La inversion, esencial para el
crecimiento y desarrollo de cualquier industria, se realizard a través de una combinacion de capital propio y
financiamiento mediante deuda. Se planea obtener un crédito para la compra de motobombas de alta presion,
equipos cruciales para aumentar la capacidad y calidad del suministro de concreto en los proyectos de
construccion. Este esfuerzo busca mantener a las empresas competitivas en un mercado en constante evolucion
tecnoldgica, garantizando que estén equipadas con las herramientas necesarias para operar de manera eficiente y
efectiva. Evaluar la viabilidad de esta inversion permitira determinar su impacto en la mejora de la eficiencia
operativa y en la competitividad del sector.
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Introduction

The context in which the article is presented refers to the economic dynamics of the construction sector
23, which for the year 2023 meant 1.61 trillion pesos of the national GDP (Government of Mexico, 2024).
In a study carried out it is observed that direct investment in the construction industry stimulates 40
branches of the transformation industry and generates 8.48 million direct jobs and a large number of
indirect jobs, nine indirect jobs are created for each direct job. (De Hoyos Martinez & Vargas Carmona,
2024).

The root of the international system of investment protection can be found at the time when
diplomatic missions, which were charged with protecting the freedom and general fitness of their
nationals in host states, extended the scope of diplomatic protection to property. "Investment” is a
narrower concept than "property”, which has its origins in economics and not in law, which needs to give
it content in order to apply it (Fundacion Estudios de Derecho Administrativo FUNEDA, 2022).
Investment is a fundamental pillar in the growth and development of any industry, as it allows for the
acquisition of new assets, the implementation of advanced technologies and the improvement of
operational efficiency The construction industry is highly competitive and constantly evolving. To keep
up with the latest trends and technologies, companies in this sector are constantly looking to invest in
new tools and equipment to improve their efficiency and productivity. In particular, concrete supply is a
critical area that can benefit significantly from such investments.

In this context, an investment trial has been proposed in the construction industry to assess the
feasibility of acquiring new tools to improve the efficiency of concrete supply. The investment will be
made through a combination of equity and debt financing. In particular, credit is sought for the purchase
of specific assets, such as high-pressure motor pumps, which are essential to improve concrete supply
capacity in construction projects.

In 2022, there were 26,760 enterprises engaged in construction in Mexico (INEGI, n.d.).
Methodology
A. Definition and Requirement Alternatives

- Needs Analysis: Identify the specific needs of the company in terms of concrete supply and the
efficiency objectives to be achieved.

- Selection of Alternatives: Evaluate the available options of high pressure motor pumps,
considering the brands, models and prices offered by the suppliers.

B. Financial Evaluation and Risk Analysis

- Cost and Benefit Estimation: Calculate the total costs of acquisition, installation and maintenance
of each pump option. Project expected revenues and operating costs over the lifetime of the asset.

- Profitability Analysis: Calculate the net present value (NPV) and internal rate of return (IRR) for
each alternative, considering the interest rate of 12% per annum as the discount rate.

- Risk Assessment: Identify and assess potential risks associated with the investment in motor
pumps, such as technical failure, obsolescence and changes in market demand.

C. Impact and Benefits Assessment

- Impact on Operational Efficiency: Evaluate the expected impact of the investment on the
efficiency of concrete supply, considering the reduction of operating times and operating costs.

- Long Term Benefits: Analyse potential long term benefits such as increased production capacity,
differentiation from competition and cost savings.
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D. Analysis and Feasibility

- Determination of the Required Rate of Return: Establish the required rate of return for the project,
considering that it must be greater than 12% per annum to be considered viable.

- Assessment of the Need Addressed: Identify and justify how the investment in motor pumps meets
the needs of the company, such as improving the efficiency of concrete delivery and increasing
production capacity.

E. Stakeholders and Sources of Information.

- Stakeholder Identification: Determine who will be the main stakeholders in the evaluation results,
such as company management, shareholders, employees, customers and suppliers.

- Sources of Information: Specify where the information required to conduct the assessment will
be obtained from, such as financial reports, market analysis and internal company data.

F. Fostering Information

- Financial Analysis: Describe how financial analysis techniques will be used to support the
feasibility of the project, such as NPV calculation, IRR and sensitivity analysis.

- Market and Production Analysis: Explain how market and production analysis will be used to
support the need for investment in high pressure motor pumps, considering market demand and
current and projected production capacity.

Development
Forecast sales

Sales are based on the proposed investment of 2 assets, the first is a concrete motor pump with a value
of $10,000,000, and the second is a motor pump Model Sany's HBT 60C-1816 with a value of
11,000,000.

The following sales are forecast for the next 6 years, (see table 1) which is the length of time that
the asset is expected to be maintained

Table 1
Example of a hypothetical Income Statement

ANNUAL INCOME

Period | Homrigon Motobomb | Sany’s HBT 60C-1816
Afo1l |2,592,000 3,590,808

Afno 2 2,980,800 4,129,429

Afo 3 3,427,920 4,748,844

Afo 4 3,942,108 5,461,170

Ano5 [4,533,424 6,280,346

Afo 6 |5,213,438 6,971,184

Inputs costs: The project requires several inputs for the maintenance of the equipment such as
fuel, lubricants, spare parts and accessories, these operating costs are variable due to the use that is given
to it, then, they are broken down according to the years during the 6 years that is intended to have these
assets, and according to the Asset.
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Table 2
Annual operating cost

OPERATIONAL GASTO ANUAL

Period  MotobombaHomrigon Sany’s HBT 60C-181
Afol 178,345 199,345
Afio2  |196,180 207,983
Ano3 215,797 216,909
Ano4 237,377 226,132
Afio5 261,115 235,662
Afo 6 | 287,226 245,510

Description of fixed assets, useful life, salvage value if any. Fixed assets: Vehicles for
transporting personnel, cargo and goods, such as delivery trucks and other service vehicles, are also
important fixed assets in the company. Useful life: According to the official journal of the Mexican
Federation, the useful life of transport is 10 years with an annual depreciation rate of 20 per cent. The
company intends to keep these assets for one more year and in the sixth year to dispose of them for
renewal.

The company intends to keep it for one more year and in the sixth year to dispose of these assets
for renewal. The salvage value of the CONCRETE PLUMBING PUMP MOUNTED ON TRUCK is
$6,250,000.00 and in the case of Sany's HBT 60C-1816 equipment $5,750,000.00. The interest rate that
is intended in this project is 12% per annum. The expected rate of return is greater than 12% for the
project to be profitable, since the cost of the project is 12%, any figure less than 12% would have to be
discarded because the cash flows are less than the financial cost. It should be clarified that in the case of
the Net Present VValue must be greater than O to carry out the project, any figure less than or equal to 0
should be discarded.

Results and analysis

It is proposed to make an investment in both cases will be $7,500,000 of equity capital, and in the case
of proposal number one, it will contract a 6-year debt for $2,500,000 with an annual interest rate of 12%,
to give a total investment of $10,000,000. For proposal number two it is planned to contract a debt of
$3,500,000 for a term of 6 years with an interest rate of 12%. Based on this analysis data, a cash flow
projection for the next 6 years is presented below (See Table 3):

Table 3
Cash Flow

CASH FLOW

Period Motobomb Hormigdn | Sany’s HBT 60C-1816
Afio 1 1,861,015.63 2,676,796.48

Afio 2 2,233,460.73 3,130,053.64

Afio 3 2,605,408.10 3,730,293.41

Afio 4 3,152,293.41 4,418,137.97

Afio 5 3,698,011.84 5,242,237.29

Afio 6 10,640,185.88 11,489,256.81

In this analysis In year 6 it is intended to dispose of the assets with a salvage value of $6,250,000
which is being added in year 6 for the concrete pump, and in the case of Sany's HBT 60C-1816 a residual
value of $5,750,000 which is being added to the flows in year 6..
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Table 4
Information with Table with NPV calculation

12% 0.12
Motobomb Sany’s HBT 60C-
Interest rate Hormigdn 1816
Initial Investment |- 10,000,000 | - 11,000,000
Afio 1 1,861,015.63 2,676,796.48
Afio 2 2,233,460.73 3,130,053.64
Afio 3 2,605,408.10 3,730,293.41
Ao 4 3,152,293.41 4,418,137.97
Afio 5 3,698,011.84 5,242,237.29
Afio 6 10,640,185.88 16,239,256.81
VAN $4,788,940.33 10,550,111.29

This result means that both projects are profitable, because they give a profit, however, Sany's
HBT 60C-1816 project has a better return, although the investment is more expensive. Below is an
explanation of what is taken into account for the NPV results. The net present value (NPV) brings to year
0 values all the cash flows delivered by the project during its useful life using as discount rate the WACC
(if applied to the FCL) or the COK (if the FCA is used). The amount of the investment is subtracted from
the resulting amount. The resulting amount will be the economic profit or loss of the project. The formula
to find the NPV is the following: n NPV =1 + FCi (1 + d)i i=1 (Bricefio, 2021) The interpretation of the
results is based on the resulting NPV value, which allows to establish some decisions regarding the
project and its viability (see table 5).

Table 5
NPV values and their possible interpretations

Value Meaning Decision to take
NPV Greater than | The  Investment  will | The project can be accepted
zero produce returns in excess

of the required profitability
NPV equal to zero | Investment will produce | The project should be rejected
losses below the required
return

NPV equal to zero | The  investment  will | Since the project does not add
produce neither profit nor | monetary value over and above
loss. the required profitability, the
decision should be based on other
criteria, such as better market
positioning or other factors.

On the other hand, it can also be considered that when the NPV value is interpreted according to
the creation of value for the project:

- Case 1: If the NPV has a positive value, the project creates value.

- Case 2: If the NPV is negative, the project destroys value.

- Case 3. If the NPV is zero, the project neither creates nor destroys value. Return (IRR) is
calculated under the following considerations: it is calculated with a rate of 12%, for each of the
investment proposed in the project, option number one and the alternative with number two: As
regards the Internal Rate of Return (IRR), it is calculated with a rate of 12%, for each of the
investment proposed in the project, option number one and the alternative with number two.
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Table 6
Calculation of the IRR

Interest rate 12% 0.12
Motobomb Hormigén | Sany’s HBT 60C 1816
Initial investment | 10,000,000 11,000,000
Year 1 1,861,015.63 2,676,796.48
Year 2 2,233,460.73 3,130,053.64
Year 3 2,605,408.10 3,730,293.41
Year 4 3,152,293.41 4,418,137.97
Year 5 3,698,011.84 5,242,237.29
Year 6 10,640,185.88 11,489,256.81
TIR 23% 30%

The Internal Rate of Return is acceptable for both projects, as the cost of this project is 12%, and
both are exceeding the cost of financing. In general terms, the IRR can be understood as the maximum
interest rate at which it is possible to borrow to finance the project. To calculate the IRR it is necessary
to have all the cash flows that are planned during the life of a project, also to calculate the IRR it is
necessary to know what is the rate at which the project is being financed, in order to make a decision
whether to invest or not, one of the conditions to be taken into account is that the IRR must be higher
than the cost of financing.

In this project the proposed cost of financing is 12%, so when calculating the IRR in the two
projects we realise that both are higher than 12%, which means that both projects give a higher return
than the cost of financing given by the bank, so we can say that both are good alternatives for the project,
However, the IRR of the Sany's HBT 60C-1816 project is higher than that of the Sany's HBT 60C-1816
project, which gives us around 10 percentage points over the Concrete Motor Pump, this is logical
because the Van of the Sanys project is higher.

Payback period for the two project alternatives:

Table 7
Return on Investment for the two projects

Years |Flow Cumulative Years |Flow Cumulative

0 - 10,000,000 0 - 11,000,000

1 1,861,015.63 1,861,015.63 | |1 2,676,796.48 2,676,796.48
2 2,233,460.73 4,094,476.36 | |2 3,130,053.64 5,806,850.28
3 2,605,408.10 6,699,884.46| |3 3,730,293.41 9,537,143.69
4 3,152,293.41 9,825,177.87 | |4 4,418,137.97 13,955,281.17
5 3,698,011.84 12,977,471.3 5 5,242,237.29 19,197,519.00
6 10,640,185.88 | 23,617,657.1 6 11,489,256.81 | 30,686,775.8

The payback period allows us to account for the time it takes to recover the initial investment, as
we can see also here we need all the cash flows, and the initial investment to realize how profitable
is the project, we continue with the logic the Sany's HBT 60C-1816 project recovers faster than
the Concrete project, although the investment is higher in the second project, according to the
flows we realize that it takes 4. 8803 years to recover the investment of the Concrete project and
3.8089 years to recover the investment of the Sany's HBT 60C-1816 project.8803 years to recover
the Concrete Investment and 3.8089 years to recover the Sany's HBT 60C-1816 project | am
marking with yellow where the recovery of the project is. THE CALCULATION OF THE
TREMA This calculation of the TREMA is carried out with the purpose of determining the risks
that can be presented, since when making a projection to the future of at least 5 years it is quickly
identified if it will generate profits or there will only be capital losses. In this sense, the TREMA
is a preventive measure so that this type of inconvenience does not happen to businessmen,
investors, entrepreneurs, lenders or banks. (Rodriguez, 2023)
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The APR or minimum acceptable rate of return, also called MIR, minimum acceptable interest
rate, or MATR, minimum acceptable rate of return, is the rate that represents a measure of profitability,
the minimum that will be required of the project in such a way that it will cover: - The total initial
investment - The operating expenses - The interest to be paid on that part of the investment financed with
capital from outside the investors in the project - The taxes - The return that the investor requires on his
own invested capital.

Table 8
Calculation of TREMA

WEIGHTED AVERAGE COST OF CAPITAL (DISCOUNT RATE))

Investment A | Monto Tasa Weighting ggi?ierada

Equity Capital | 7,500,000 8.20% 75.00% 6.15%

Loan 2,500,000 10.83% 25.00% 2.71%

Tasa Ponderada | 10,000,000 8.86% TREMA
Inversion B

Equity Capital | 7,500,000 8.20% 68.18% 5.59%

Loan 3,500,000 10.83% 31.82% 3.45%

Tasa Ponderada | 11,000,000 9.04% TREMA

The project must have a higher return than the TREMA in terms of IRR for it to be accepted and
as we can see the IRR calculated above gave us results of 23.49% and 29.83% respectively between
proposal one and proposal two.

The following two possibilities are considered to determine the EARR: the inflation rate plus a
premium (premium) for incurring the risk of investing the money in the project.:

TREMA = inflation rate (inflation) + risk premium 1)

La The second option for the calculation of the TREMA is considered by calculating with the
Equilibrium Interbank Interest Rate, which is risk-free (TIIE), plus a risk premium..

TREMA = TIE + risk premium (Agroiproyectos, 2014) @)
Distribution of Capital

In both cases, the equity capital is higher than the loan amount, indicating a greater reliance on equity
financing. The Homigon motor pump has a distribution of 75% in equity and 25% in loan, while the
Sany's HBT 60C-1816 has 68. 18% in equity and 31.82% in loan.18% in equity and 31.82% in loan.
Equity Rates: Both machines have the same equity rate (8.20%) and loan rate (10.83%). Although both
machines have equal equity and loan rates, the difference in the TREMA is due to the proportion of
financing. Sany's HBT 60C-1816 has a higher proportion of borrowing (31.82% vs 25%), which raises
its TREMA slightly. In terms of weighted average cost of capital, the Homigon Motorpump is cheaper
(8.86% vs 9.04%). If all other conditions (such as expected return and useful life) are similar, it may be
preferable to opt for the Homigon Motorpump due to its lower cost of capital. The TREMA may also
reflect the perceived risk of each investment. A higher TREMA may indicate a higher risk or a higher
proportion of debt in the financing, which could increase the cost due to the higher financial risk.
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In this Sensitivity Analysis which are Critical Points with the flows, where what is shown in the following
tables is to find the minimum Investment that is required to not lose money, it does not generate any
Profit, but it also does not lose money.

Table 9

Sensitivity Analysis

Critical Points Model Comparative analysis
Period Motobomb Hormigdn Period | Sany’s HBT 60C-1816
Afio 0 10,000,000 0 11,000,000
Afio 1 1,861,015.63 [1,709,588.80 |1 2,676,796.48 2,454,947.35
Afio 2 2,233,460.73 11,884,784.10 |2 3,130,053.64 2,632,724.66
Afio 3 2,605,408.10 |2,019,764.30 |3 3,730,293.41 2,877,554.01
Afio 4 3,152,293.41 |2,244,880.41 |4 4,418,137.97 3,125,694.97
Afio 5 3,698,011.84 |2,419,226.42 |5 5,242,237.29 3,401,346.11
Afio 6 10,640,185.88|6,394,389.37 |6 11,489,256.81 | 6,836,800.67
Y  FE
Desc ‘ 16,672,633.39 21,329,067.78

| | |

Critical Points Concrete motor pump.

Critical point analysis is where you can identify the points at which a project is no longer viable. This
involves determining the cash flows, discount rates, and rates of return at which a project would have a
Net Present Value (NPV) equal to zero. This type of analysis helps to understand the sensitivity of the
project to changes in key variables and to identify risks. IRR Critical Point, for the IRR calculation, NPV
equals zero. The IRR provided is 23%. This means that if the discount rate were higher than 23%, the
NPV would be negative and the project would not be viable. Cash Flow Sensitivity Cash flows have to
be significantly reduced for the NPV to be zero. A sensitivity analysis can be performed by varying the
annual cash flows and recalculating the NPV Critical Points Sany's HBT 60C-1816 IRR Critical Point
The IRR provided is 30%. As with the Concrete Motor Pump, if the discount rate were higher than 30%,
the NPV would be negative. Cash Flow Sensitivity s more attractive from a profitability point of view,
but also involves higher risk due to the need to maintain a discount rate below 30%. The final decision
will depend on the company's ability to manage risk and its expectations regarding future discount rates.
The result we are obtaining is the minimum investment required with the flows to not lose money, it is
not a test that has a lot of information, but with this we realise what is required of initial investment, and
with respect to the flows obtained not to lose money, see table 10.

Table 10
TREMA Concrete motor pump project

Sales |- TREMA ------

6,672,633 8.00% 8.85% 10.00% 11.00%
1,861,015.63 |7,245,208.61 6,677,524.77 |5,950,490.14 |5,354,150.66
2,233,460.73 |7,590,065.18 7,019,688.39 |6,289,076.59 |5,689,686.79
2,605,408.10 |7,934,460.90 7,361,394.75 |6,627,210.57 |6,024,774.51
3,152,293.41 |[8,440,836.19 7,863,815.80 |7,124,379.03 |6,517,463.98
3,698,011.84 [8,946,131.02 8,365,164.83 |7,620,486.69 |7,009,102.20
10,640,185.88 | 15,374,069.96 14,742,908.56 | 13,931,554.00 | 13,263,313.05
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Each column under a specific TREMA shows how the present value of projected sales decreases
as the discount rate (TREMA) increases. A higher TREMA means that a higher minimum return is
expected, which reduces the present value of future cash flows.

As the TREMA increases, the present value of projected sales decreases. The 8.00% TREMA has
the highest present value (10,640,185.88), while the 11.00% TREMA (last column) has the lowest
present value (13,263,313.05). This is consistent with financial theory that a higher required return
(TREMA) reduces the present value of future cash flows.

Conclusions

After conducting a thorough analysis of the asset purchase for the concrete company, we can conclude
that the results are highly viable.

Key financial indicators such as NPV (Net Present Value), IRR (Internal Rate of Return) and
payback period suggest that the investment will generate significant benefits for the company.

The NPV calculates the difference between the present value of future cash flows and the initial
cost of the investment. A positive NPV indicates that the investment will generate profits, and in this
case, the outcome is favourable.

The IRR shows the rate of return that the investment will generate over time. In this case, the IRR
is higher than the discount rate, which means that the investment is profitable.

The payback period indicates how long it will take the company to recover the initial cost of the
investment.

Both projects are viable, however, after all the analysis that was done the best option is the
purchase of the Sany's HBT 60C-1816 model, due to the results obtained with the analyses carried out on
these projects.

In conclusion, after carefully analysing the two asset purchase options for the project, it has been
determined that the Sany's HBT 60C-1816 Project is the most viable and cost-effective alternative
compared to the Concrete Project.

The decision to select Sany's HBT 60C-1816 Project is based on a number of key financial criteria,
including Internal Rate of Return (IRR), Net Present Value (NPV), Payback Time and Minimum
Acceptable Rate of Return (MACR).

The payback time of the Sany's Project is shorter than that of the Concrete Project, which is an
additional advantage, as it allows the initial investment to be recovered in a shorter period.
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