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Abstract 

 

   The globalization of markets poses enormous challenges for the field of industrial 

engineering, since vital aspects such as supply and demand are becoming 

phenomena of constant analysis. For this reason, and in order to learn about the 

instruments proposed by statistics to facilitate this type of study, the results of a 

literature review are presented below, which identifies the mechanisms that can be 

associated with economic analysis and market projections.  As a result, we obtain 

postulates of timely application in this type of requirements and the conclusion 

points to great opportunities for optimization for the professional practice of the 

industrial engineer in search of continuous improvement of business processes. 
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1 Introduction 
 

   Market research provides valuable information on products, supply, demand,  
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prices and distribution channels [1]; it is defined as a set of techniques that are 

applied in order to obtain information on the main elements found in a given space 

of commercial exchange, that is, the identification of habits, tastes, customs, 

purchase or consumption trends of customers; and with the results of these studies, 

to be able to plan, design and choose actions that seek the best results in sales. 

This is a complex mechanism that requires a high degree of rationality, analysis and 

objectivity with respect to specific and priority issues, on which objectives are 

pursued and strategies are proposed, for which it is necessary to gain access to 

truthful and concrete information, such as that provided by the quantitative tools of 

market studies [3]. 

 

2 Components of Economic Analysis 
 

   There are useful analytical resources to study the behavior of microeconomic 

variables that may be related to the operations to be developed, in these types of 

analysis are composed of variables that need to be defined in their concepts and the 

instruments formulated for their calculation shown.  The following figure lists the 

main components of the market. 

 

Fig. 1: Elements of the market 

 

 
 

 The demand and supply of a product 

 

   In the commercial dynamics that are developed in the markets of goods and 

services, two fundamental forces intervene, supply and demand, which allow to 

establish, among other things, prices and quantities of equilibrium between buyers 

and sellers, elasticities, behaviour and sensibility of the consumers with respect to 

the variations of prices, types of goods; the place where these economic forces are 

developed and interact, is the market. 

 

Market

Price

Demand

Offer
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   The market is defined by a set of commercial operations of a given product or 

service developed by buyers and sellers; in this exchange dynamic, buyers called 

plaintiffs are willing to exchange the good or service in exchange for a value or 

price established by the seller or offeror [4]. Demand, therefore, is represented by 

the quantity of the good or service that buyers are willing to purchase based on a 

set price level and supply will then be the quantity that producers or firms can and 

wish to sell at a given price level [5]. 

 

 Demand curve 

 

   Demand, influenced by consumer decisions, can be represented through a line 

containing the different combinations of quantity and price that the buyer is willing 

to pay for the good or service. This representation would then indicate that a buyer 

would be willing to buy more of the product or service if the price is lower and less 

if the price is higher. This inversely negative relationship is known as the Law of 

Demand [6] represented as the figure below: 

 

Fig. 2: Demand curve for a good or product 

 

 
(Sapag, 2011) 

 Calculation of the Annual Demand Growth Rate 

 

 Sometimes it is important to know how the demand for a product or service 

has behaved over a given period of time, in order to analyses the trend that 

has occurred.  By using a mathematical calculation, it is possible to identify 

the growth or decrease of the quantities demanded in a period [7]. In the first 

instance it is necessary to gather the historical data of the demand for the 

period to be analyzed, and from there to develop the following steps: 
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Establish the base period, that is, the period, moment or specific date against 

which you want to measure the growth, for example, if a company wants to 

know the growth of its demand between January and February, then the base 

period will be January. Then, once the contrast or analysis period has been 

identified, in this case the month of February, the following mathematical 

calculation is carried out: 

 

𝐷𝑒𝑚𝑎𝑛𝑑 (%) =  
𝐶𝑜𝑛𝑡𝑟𝑎𝑠𝑡 𝑝𝑒𝑟𝑖𝑜𝑑

𝐵𝑎𝑠𝑒 𝑃𝑒𝑟𝑖𝑜𝑑
− 1) ∗ 100 

 

 By means of this relationship multiplied by 100 it will then be possible to 

know the percentage of growth of the demand for a specific period, in 

addition, if this calculation were made for n periods the individual 

percentages of growth for each period would be obtained, which strengthens 

and improves to a great extent the information for the analysis and the 

decision making. 

 

 Calculation of per capita consumption of the population 

 

   Per capita consumption is defined as the quantity consumed in individual terms 

for a given product or service, that is, it is understood as the average consumption 

of a person, which has a method for its estimation. Based on this indicator, it is 

possible to make estimates of the demand for a product or service, and it also 

facilitates the analysis of consumption trends over a period of time [8]. 

   There are, in many national and international organizations, per capita 

consumption standards for countless products and services that serve as a guide for 

the specific estimation of the demand for a product or service, however, sometimes 

the necessary information is not available and calculation methods must be used for 

its estimation. In the latter case, information on the consumption in quantities and 

the estimated number of consumers of this product or service will make it possible 

to calculate per capita consumption. To do this, you can use the following fraction 

to calculate this indicator: 

 

𝑃𝑒𝑟 𝐶𝑎𝑝𝑖𝑡𝑎 𝐶𝑜𝑛𝑠𝑢𝑚𝑝𝑡𝑖𝑜𝑛 (𝐶𝑃𝐶) =
𝐴𝑛𝑛𝑢𝑎𝑙 𝑐𝑜𝑛𝑠𝑢𝑚𝑝𝑡𝑖𝑜𝑛 𝑜𝑓 𝑡ℎ𝑒 𝑝𝑟𝑜𝑑𝑢𝑐𝑡 𝑜𝑟 𝑠𝑒𝑟𝑣𝑖𝑐𝑒 

𝐸𝑠𝑡𝑖𝑚𝑎𝑡𝑒𝑑 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑐𝑜𝑛𝑠𝑢𝑚𝑒𝑟𝑠 
 

 

   It is important to bear in mind that for the above formula, the frequency of 

consumption of the product or service expressed in the same unit of time (Annual, 

monthly, quarterly, etc.) must be used so that there are no deviations in the results 

obtained. The annual consumption of the product or service can be obtained through 

the application of surveys in order to investigate the quantities consumed of the 

product or service of interest. In turn, the estimated number of consumers may come 

from estimates of the specific market size being investigated [9]. 
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 Coefficient of income elasticity of demand 

 

   The elasticity of demand refers to the different variations or combinations 

between the price and the quantity demanded; it can also be defined as the 

sensitivity of the demand for a product or service in terms of the quantity (q) to the 

price (p) or the degree to which the quantity demanded responds to a certain price 

level; this type of elasticity is known as the price elasticity of demand [10]. 

   On the other hand, the income or income elasticity of demand refers to the degree 

to which the consumption pattern of a product or service changes, but this time 

based on the level of income available to the consumer, in some cases, an increase 

in the income of consumers means that they no longer buy the product but move or 

incline towards better quality products. It can be stated that the income elasticity of 

demand measures the proportion of the increase in consumption with respect to a 

proportional variation in income, mathematically the expression is denoted as 

follows: 

 

𝐸𝐼𝐷 =  
% 𝐶𝑞𝑢𝑎𝑛𝑡𝑖𝑡𝑦 𝑑𝑒𝑚𝑎𝑛𝑑𝑒𝑑

% 𝑐𝑜𝑛𝑠𝑢𝑚𝑒𝑟 𝑖𝑛𝑐𝑜𝑚𝑒
 

 

Where: 

 

% 𝐶𝑞𝑢𝑎𝑛𝑡𝑖𝑡𝑦 𝑑𝑒𝑚𝑎𝑛𝑑𝑒𝑑 =
𝑄2 − 𝑄1

𝑄1
 𝑦 

 

% 𝑐𝑜𝑛𝑠𝑢𝑚𝑒𝑟 𝑖𝑛𝑐𝑜𝑚𝑒 =
𝐼2 − 𝐼1

𝐼1
 

   Both quantities (Q) and Income (I) must be represented in the same time period 

for the result to be correct and can be interpreted according to the following basic 

rule. A positive result indicates that the amount of demand and income varies in the 

same way, i.e. as the consumer's income increases, so will the amount demanded 

increase proportionally. Conversely, if the result is negative then it will indicate that 

the income and amount demanded vary in the opposite direction [11]. 

 

Time-dependent demand for goods 

   In order to meet the need to estimate demand as accurately and correctly as 

possible, different predictive and analytical techniques are available to quantify the 

number of units that can be sold in a given period of time. In addition, from these 

predictive techniques, analytical tools, based on historical demand data, can be very 

useful for studying the behaviour of demand over a given period of time. 

   Through the analysis of sales data of products or services, it is possible to make 

demand forecasts based on some parameters such as growth rate, market size, 

among others. In addition, techniques such as the survey, expert opinion, market 

tests, statistical analysis of time series and econometric models will allow the 

construction of a predictive model adjusted to the context of the market in which 

the company or project operates [12]. 
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3 Market Projection Techniques 
 

   To project the market basically consists of proposing an analysis scenario in 

which the main variables (supply and demand) are expected to take a value close to 

the forecast, in order to reduce uncertainty [13]. According to the literature there 

are many techniques that allow forecasting economic variables in the business 

context, however, according to Sapag [14] these techniques can be classified into 

two large groups, quantitative and qualitative.  

   It is recommended that quantitative forecasting techniques be used when there is 

sufficient historical data to construct more robust models; on the contrary, if it is 

not possible to have historical data, it is best to resort to qualitative projection 

techniques, including the Delphi method, technological prediction, among others 

[14]. 

   Quantitative projection methods have the advantage of being formulated 

mathematically, that is, the risk of subjective interpretations based on criteria with 

little validity and reliability decreases considerably. Among the most commonly 

used methods for projecting are causal models and time series models [15]. 

 Causal Models 

Causal models are constructed on the basis of historical data and belong to the 

category of quantitative methods. Its purpose is to establish causal relationships 

with the interaction of independent and dependent variables (bivariate techniques) 

or multiple independent and dependent variables (multivariate techniques) [16]. 

 Time Series Models 

With the use of this type of model it is possible to determine patterns described by 

the same historical data, which can be of four types: trendy, seasonal and cyclical 

[17]. They can be represented graphically as follows: 

 

 

Fig. 3: Types of patterns in the time series 

 
(Sapag, 2011) 

   The regression line is used to predict the historical series using mathematical 

methods, when the demand over time shows a behavior with a clear linear trend; 

otherwise, the polynomial or exponential adjustment can be used depending on the  
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shape of the curve found. Through the time series it is possible to estimate the 

behavior in the short term in a precise manner, for which there are some techniques 

such as simple moving average, weighted moving average, exponential smoothing 

with tendency, among others [15]. 

 

 Price determination 

 

   Price is defined as the monetary expression that represents a commercial 

transaction and its economic value [18], for this reason, it is fundamental to estimate 

the correct value of the price of the product or service to be placed on the market, 

because price is the one that regulates supply and demand and, therefore, can 

determine the success or failure of the good in the market. Commonly the minimum 

price limit, in free market economies and with few regulations, is the cost of 

production and from there certain additional variables are added to finally form the 

selling price, including the supply chain [19] [20]. However, there are several 

factors, not just production costs that play a role in the pricing policy of a product 

or service. These factors include the following [13]: 

 

 The price elasticity of demand 

 Marketing strategies of the organization 

 Price of competition on the market 

 State regulations on maximum sales prices 

 Operating cost structure  

 Costs of distribution channels  

 Profit margin expected by shareholders 

 

   According to all that has been reviewed, it is necessary to indicate that companies 

must constantly renew their knowledge in order to be able to respond in a timely 

manner to the demands of the environment to which they belong [21]. When the 

various variations in markets are not taken into account, it is possible that 

organizations may lose their validity [22], while at the same time they may fall into 

a scenario of vulnerability because they cannot anticipate possible changes that 

could lead to negative effects when they impact without prior warning [24]. For this 

reason, statistics have been considered since time immemorial a relevant instrument 

to contribute to economic decision-making and analysis, aspects that are considered 

vital for promoting competitiveness [25]. 

 

4 Conclusions 
 

   Within the capabilities that the engineer acquires is the ability to optimize 

production processes in terms of internal and external customer satisfaction of an 

organization, for this must know the context for which to establish strategies, as 

well as understanding the fundamental concepts for the proper definition of the 

market is the first step in the development of tools for analysis and future projection 

of the variables that compose it [22]. 
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   Market research is defined as the identification, collection, analysis, 

dissemination and systematic and objective use of information in such a way that it 

contributes to assertive decision-making [20], hence the tools proposed in this 

document and their correct application, become a valuable foundation that will 

expand the set of options available to the decision-maker to select the alternative 

that represents the greatest benefit for the company [23]. As long as leaders have 

the tools to support them in defining new business opportunities, organizations can 

expand their borders and grow in the direction they want with a firm and less risky 

step [26]. 
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