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Abstract 

 

An understanding of the factors that affect cost behavior stands to benefit managers, 

particularly in the textile industry, given its pronounced use of commodities goods as a 

significant share of inputs to the production process. As such, this study seeks to determine 

the degree to which cotton and petroleum price variations affect cost behavior in textile 

companies listed in the Yarn and Fabric segment of the São Paulo Stock Exchange 

(BM&FBOVESPA), during the years of 1995-2014. A multiple regression analysis was 

applied to the quantitative data as a statistical method in order to identify the relationship 

between the variables in question. The results show that petroleum and cotton price variations 

explain but 3.2% of the change in cost behavior. In order to obtain more substantial results, 

the initial findings underwent factor analysis, which yielded evidence that just 4.9% of the 

variation in petroleum and cotton prices bears an influence on cost behavior in the companies 

in question. Hence, a weak relationship between the variables in question was shown. As 
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such, the possibility of cost increases having been passed on to final consumers merits 

consideration, despite its detection not being possible by the techniques employed in this 

study. 

 

Keywords: Commodities. Cost Behavior. Textile Industry. 

 

1. Introduction 

 

An understanding of cost behavior betters the ability of managers to forecast trends in 

operations costs (Medeiros, Costa and Silva, 2005), and thusly ensure company 

competitiveness. Along these same lines, Werbin (2011) states that a knowledge of how costs 

behave is crucial to managing a business. In other words, the success enjoyed by management 

is partially a result of how well cost behavior is understood, along with that of income 

streams. 

According to Banker et al. (2012), one of the factors that explains cost behavior is 

deliberate action taken by managers, which, as per Kim and Prather-Kinsey (2010), takes 

place when they alter activity levels as a result of changes in net sales revenues, given that 

costs rise in step with the same. Cooper and Kaplan (1998, in Anderson, Banker and 

Janakiraman, 2003) affirm that studying cost behavior (namely, selling, general, and 

administrative expenses) in relation to revenues is of valuable to companies, taking into 

account that sales volume drives many of the components of such costs; often, in 

manufacturing settings, chief among these is raw materials, which forms a share of the Cost of 

Goods Sold (COGS). Additionally, a study by Richartz et al. (2012) identified a strong 

relationship between COGS and Net Sales Revenue (NSR), the results of which showed that 

nearly 99% of COGS in the Yarn and Fabric segment of the São Paulo Stock Exchange was 

explained by NSR between 1998 and 2010. 

Along with this, cost behavior has been shown to be influenced by a variety of factors 

both internal and external in nature. Prior studies suggest that current-period sales volume, 

managerial decisions, the environment in which the company operates (Melvin, 1998), 

corporate governance systems, general supervision (Calleja, Steliaros and Thomas, 2006; 

Chen, Lu and Sougiannis, 2012), operational and managerial inefficiency (Okeahalam, 2009), 

the deliberate actions taken by managers (He, Teruya and Shimizu, 2010; Banker et al., 2012), 

the size of the enterprise (Bosch and Blandon, 2011), agency problems (Chen, Lu and 

Sougiannis, 2012; Kama and Weiss, 2013) and the production capacity in current use 
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(Balakrishnan, Petersen and Soderstrom, 2004). 

Commodities stand to count among the explanatory factors given that they are used for 

raw materials in several industries and thusly flow into the COGS; however, the companies 

that use them do not exert any immediately-apparent influence on the market price of the 

same. Upon making use of commodities during the productive process, manufacturing 

industries are vulnerable to price variations, especially should those materials represent a 

significant share of the costs of production, as is the case in Brazil. 

In light of this, it can be gathered that variations in commodity prices directly 

influence production costs and, consequently, the profit margin of a company that uses them. 

Bjornson and Carter (1994) state that variations in commodity-type raw materials prices pose 

either a threat or opportunity for gains in manufacturing industries. According to Houston, 

Turner and Mueller (2008), though not every industrial sector uses the same type and quantity 

of commodities, with different products and individual companies requiring varying inputs, 

variations in raw materials prices impact the entire range of economic activities, albeit 

indirectly. The authors add that variations such as those that have taken place in recent years 

have yielded negative consequences on the balance sheets across several industries, creating a 

need to develop strategies that work around this phenomenon and thusly maintain 

profitability. 

In regards to cost behavior, the literature contains a variety of studies that seek to 

clarify historical patterns and trends. A study by Cashin and McDermott (2002) for the 

International Monetary Fund (IMF) showed that the aggregate real price of commodities 

goods has fallen at an average rate of one percent per year since 1862. Still, the volatile and 

unpredictable nature of this process merits attention, as despite the overall downward trend, 

variations of up to 50% have taken place in a single year (Cashin and McDermott, 2002). In 

contrast, Houston, Turner and Mueller (2008) state that commodities prices have risen rapidly 

in recent years, resulting in a sudden spike in 2008 that produced record and near-record 

highs. So as to understand and perhaps forecast cost behavior in industries that use 

commodities for raw materials, an awareness of this volatility is fundamental for managers, 

given that they are characterized by major fluctuations in the global market. 

In the case of Brazil, a classic example of these circumstances is the textile industry, 

which uses commodities – namely, cotton and petroleum – as raw materials throughout the 

manufacture of its final products. According to the Textile Industry Sectoral Report (IEMI, 

2013), Brazil holds fifth place in the world in the production of textile products, and is self-
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sufficient in terms of the needs of its domestic textile market. Regardless, it bears mentioning 

that commodities are traded at a set price around the world, independent of the distance 

between the producer and manufacturer (Baffes, 2005). This is to say that the cotton exported 

by Brazil is sold at prices determined by world markets, while domestic transactions of the 

same are also subject to that same valuation. From this, it can be stated that the Brazilian 

textile industry is sensitive to variations that encompass the larger international environment, 

despite the noteworthy volume of its domestic cotton production.  

Along these lines, Houston, Turner and Mueller (2008) point out the need, on part of 

manufacturing industries, to ensure that their commodities acquisitions be managed in 

accordance with cost, risk, and supply-chain concerns, in order to safeguard the profitability 

of the goods and services that they provide. Toward that end, the specifics of this particular 

market must be identified and understood. The backdrop of cotton, oil, and textile markets 

brings forth the necessity of minimizing risks associated with changing raw materials prices, 

which can lead to pronounced effects in company financial performance. Taking this into 

consideration, this study seeks to provide a response to the following research question: to 

what degree do cotton and oil price variations influence cost behavior in Brazilian yarn and 

fabric companies listed on the São Paulo Stock Exchange? 

This study is validated by the lack of conclusive findings in the same field, in 

conjunction with the significant share of the Brazilian economy held by the textile industry. 

Data from the Textile Industry Sectoral Report (IEMI, 2013) show that the textile production 

chain accounted for the equivalent of 15.2% of the total workforce in the industrial production 

sector in 2012. Further, this sector uses the cotton and derived products as a raw material 

input in the production process, which totaled 64.08% of the total cost of raw materials in 

2012, while synthetic, petroleum-derived materials, 33.56% (IEMI, 2013). With this in mind, 

the direct impact that these inputs stand to bear on profit margins in the textile sector becomes 

apparent; Houston, Turner and Mueller (2008) attest that commodity-consuming companies 

that enhance their knowledge of corresponding markets stand to improve their economic and 

financial performance via use of the COGS ratio. As such, this study strives to provide an 

outlook on the impact of cotton and oil commodities price variations on cost behavior.  

 

2. Theoretical Framework 

 

This section is divided into two sections, the first of which concerns prior studies 
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carried out on cost behavior, while the second outlines the global commodities market and its 

characteristics of note. These two topics guide the research at hand toward the methodological 

procedures, which are presented in the subsequent section.  

 

2.1.  Commodities 

 

Commodities stand out in the global market for their being goods of unique 

characteristics. According to the definition provided by the Merriam-Webster dictionary, any 

economic good that is bought or sold is a commodity. This notwithstanding, the definition 

accepted at the world level is different, for each of these goods are traded in a market specific 

to it (Branco, 2008). Despite their unique attributes, the various commodity subgroups 

(metals, agricultural, oil, financial, etc.) are, as per Ferraz et al. (1995), homogenous or 

undifferentiated goods that are produced and sold in large scale via continuous processes, able 

to be stored for long periods of time with little loss to quality. 

Cashin and McDermott (2012) add that commodities are traded in a great many 

countries around the world, accounting for approximately 25% of international goods 

commerce and also making up the majority of the export income of several developing 

nations. According to the United Nations Conference on Trade and Development, 

commodities were 33% of global goods trade in 2011 –up from 24% in 1995 (UNCTAD, 

2013). From this, the potential impact in world economies as well as human lives in numerous 

countries and regions resulting from commodities price variations stands out. 

The literature also highlights the fact that goods of this type are traded in international 

capital markets, as their respective futures, yielding a derivatives market in and of itself. In 

contrast to other such markets, commodity-type goods have their prices established in these 

settings, with variations in the prices of each occurring as a result of supply and demand 

(Ferraz et al., 1995). From the moment that commodities are traded in this setting, they are 

subject to quality control to verify their homogeneity and, consequently, eligibility to enter 

their respective market, ensuring the uniformity and interchangeability of units in each 

product class. 

Regarding the production of agricultural commodities, the relatively low degree of 

industrialization behind the end product warrants note, indicating that, for the most part, the 

value of the commodity comes largely from nature, in place of manufacturing or specialized 

services. However, Furquim (2012) attests that, in comparison to other industrial sectors, 
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commodities producers make use of technology to lower production-related costs and 

compete with the strong competition resulting from the lack of product differentiation. Baffes 

(2005) adds that, over the past two centuries, the implementation of technology has brought 

on a drop in the cost of producing primary commodities. In general, these goods do not 

undergo a significant loss in value while stored (Branco, 2008). Williams and Wright (2005) 

make reference to storing and inventorying commodities as a way to smooth out the volatile 

supply from agricultural production -itself subject to market forces and the environment alike. 

Notwithstanding, commodity price behavior is not entirely random in nature. 

According to Areki et al. (2012), commodities production is driven by several factors, which 

is to say that price trends can be determined using certain indicators. The slope of said trends 

can be observed in the long or short term, depending on the factors under consideration during 

the timespan in question. Houston, Turner and Mueller (2008) posit that traditional models 

and indicators used to identify and adjust around commodity price volatility are no longer 

viable, due to their being based, in essence, on climate and seasonality considerations alone. 

Despite this, additional factors are currently more varied and pronounced, and, as such, 

industries are underprepared to forecast and manage severe disturbances in commodities price 

and supply. In addressing the global cotton industry specifically, Baffes (2005) outlines the 

following factors that affect the cotton market: long-term reduction in prices due to 

technological advances; strong competition from synthetic products; and low (or zero) growth 

rate in world per capita demand. The author adds that one cause for the drop in cotton 

production prices specifically (and the consequent reduction in cotton commodities prices) is 

the doubling of yields from harvests, growing from 300 kilograms per hectare in 1960 to 600 

in 2000 (Baffes, 2005). 

Upon considering the unique characteristics of cotton and its markets around the 

world, the question of how countries with major textile industries are able to minimize the 

risks associated with a changing raw material price emerges. Since Brazil is self-sufficient in 

terms of domestic cotton (IEMI, 2013), the notion that it, too, is impacted by world cotton 

market factors is somewhat counter-intuitive. It bears mentioning that commodities of a given 

type are traded at a globally-established price, independent of the locations of their production 

and later manufacturing (Baffes, 2005). Considering this, the Brazilian textile sector is 

similarly affected by international price variations, despite national production. 

Along with cotton commodities, petroleum is also a key input in textile production. 

Just as is the case of cotton, the prices of petroleum commodities stand to affect a vast range 
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of companies, given that a great many products are derived from it. Further, on the global 

scale, petroleum stands out for its large share of international commodities markets (Ng and 

Pirrong, 1996). One major difference between petroleum and the majority of agricultural 

commodities is the degree of industrialization necessary to refine crude oil, yielding the many 

products derived from it. Apart from being a commodity-type product, one that displays the 

characteristics discussed previously, petroleum is also a major resource in the production of 

many commodities –whether agricultural or mineral-, as well as the transport of those goods 

to market (Baffes and Hanniotis, 2010). 

 Hertel and Beckman (2011) state that petroleum serves as a fundamental energy input 

in agricultural production and, consequently, a relationship emerges between oil and 

agricultural commodities prices. The authors establish positive relationships between gasoline 

prices and those of several agricultural products by way of a literature analysis. Regnier 

(2006) points out that, in light of the high proportion of finished petroleum-based goods that 

industrial and consumer markets buy, working around petroleum price fluctuations is 

necessary for many commodities producers, as said variations can cause micro and 

macroeconomic impacts, along with political ones. In this way, not only the direct influence 

of petroleum-as-raw-material is apparent, but also its role in production and transportation 

costs of a variety of commodities. 

 In terms of the textile industry, petroleum, once converted into synthetic fibers, 

supplements cotton as an input. In its annual report on the Brazilian textile sector, the Institute 

for Industrial Studies and Marketing, Ltd. (IEMI) lists the diverse synthetic materials derived 

from petroleum, among which polyester holds the greatest portion of production value in the 

yarn and fabric segments of the domestic industry (IEMI, 2013). Although there is more than 

one type of polyester, PET is shown, in the same report, to be the one of most pronounced 

used in textile settings, due to its resistance and elasticity. The main input in PET polyester 

production is ethylene, which is derived from petroleum directly. Additionally, the synthetic 

materials nylon, acrylic, and polypropylene, all of which make up part of textile production in 

Brazil (IEMI, 2013) are also derived from petrochemicals. Baffes (2005) notes that synthetic 

fibers place strong competition on cotton, leading to a dynamic market and a greater variety in 

the composition of finished goods available to consumers. 

These considerations illustrate that factors emerging from outside of a company stand 

to affect cost structures within it, and commodities serve as an example of that reality, for no 

one entity possesses enough control over the variations in their prices, which are, as 
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mentioned above, set by the market. However, despite the lack of control, cotton prices, for 

example, can have a direct impact in a textile company’s bottom line, given that it is the raw 

material that accounts for the largest share of production costs in that industry; petroleum 

commodities prices merit equal consideration as they, whether as fuel, polyester fibers, or 

anywhere between, flow into the net profit or loss in the same fashion. Oil and petroleum 

prices affect the costs of agricultural production (Hertel and Beckman, 2011), which, albeit 

indirectly, impacts cost behavior in the industry in question. 

The fact that the above-mentioned studies are not conclusive bears note, revealing the 

ongoing development of the topic in the literature. The study at hand seeks to provide a more 

in-depth understanding of both the topics outlined in prior studies and the methodological 

procedures employed within.  

 

2.2. Cost Behavior 

 

Cost behavior, as per Richartz and Ensslin (2013), indicates how costs vary as a result 

of changes in activity levels, sales volume and the operational structure of a business. In this 

light, changes taking place in costs can be recognized upon identifying variations in one of 

these three considerations.  

Melvin (1998) analyzed cost behavior in three bachelor-level nursing programs in 

terms of the following three factors: volume, decision and environment. Based on these, she 

identified 30 independent variables, analyzing each in relation to student credit hours and 

contact hours. The results suggest that the first two factors (volume and decision) have a 

stronger influence on costs than environment. In regard to volume specifically, the variables 

that most affected cost behavior were the number of courses and the frequency at which they 

are offered. As to the decision factor, the most influential variables were the student-faculty 

ratio and the faculty rank mix. 

A study by Balakrishnan, Petersen and Soderstrom (2004) investigated the effect of 

two factors that stand to moderate manager responses to changes in activity levels: the 

magnitude of the change and the production capacity level in current use. Data was collected 

over 1,898 months from 49 therapy clinics. As to the first factor, the authors did not find 

significant differences between the responses to great or small changes in activity levels, 

while as to the second, a significant interaction was shown between that and the current use of 

production capacity. This is to say, when the clinic is at excess capacity, response, on part of 
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managers, is of greater magnitude to reductions in activity level than to increases in the same. 

Using microeconomic theory and a panel data set, Okeahalam (2009) sought to 

evaluate the impact of the product mix and transactions on cost behavior in 169 bank branches 

in South Africa, in both the long and short term. Among its results, the study showed that cost 

functions indicate the mix (currency exchange and custodial services) has a more significant 

effect on cost behavior than the outputs of the bank production process (checks and deposit 

accounts). Further, estimates of concaveness and monotonocity properties indicated that the 

branch cost functions are not consistent in the long nor short term in terms of cost 

minimization behavior. These findings corroborate those of previous studies that concluded 

that South African banks are inefficient and have a high market power. 

Bosch and Blandón (2011) analyzed the influence of agricultural property size in cost 

behavior, specifically in terms of operational and technical flexibility. The results of the study 

indicated that smaller properties present a beneficial behavior type in regard to tactical and 

operational flexibility. The rise in indirect costs yielded by product diversification is greater in 

large properties than small ones, and, similarly, activity level-based indirect costs decreases in 

the former are more brisk when in technical and operational flexibility terms. As such, 

flexibility is a crucial competitive advantage for small family farms, making them capable of 

competing with larger properties. 

Along these lines, Banker et al. (2012) proposed a new model based upon that put 

forth in Anderson, Banker and Janakiraman (2003), arguing that asymmetrical cost analysis 

be carried out in two periods: one following a period that precedes an increase in sales, and 

one following a drop in the same. These forecasts reflect the impact that changes in sales 

volumes have on the expectations of managers, as well as the implications in their decisions.  

The literature also broaches the topic of deliberate managerial action vis-à-vis cost 

behavior. In a study by Kama and Weiss (2013), the influence of actions taken by managers, 

themselves driven by incentives, on asymmetric cost behavior is examined. The authors found 

that managers tend to adjust downwards, creating a cushion for drops in sales volumes, when 

they receive incentives to avoid losses, reductions in gains, or meet profit forecasts prepared 

by financial analysts. These results suggest that the motivations driving managers should be 

taken into account in order to better understand cost structures.  

Upon taking the results of these studies into consideration, diverse factors affecting 

cost behavior become apparent, which can originate from within, or outside of, the 

organization. This paper concerns the latter case-namely, variations in world commodity 
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market prices. 

 

3. Methodological Procedures 

 

In order to direct the study toward meeting its objective, this section is divided into the 

following three sections: data collection, the determination of the research variables, and data 

analysis procedures.  

 

3.1.  Data collection 

 

Companies listed on the Yarn and Fabric segment of the São Paulo Stock Exchange 

segment were selected for analysis, spanning the years of 1995-2014. A longitudinal study 

concerning 77 trimesters was carried out, reaching the beginning of 2014 as data was 

available up until that point. The beginning point was set as the year 1995 due to its being the 

first complete year following the adoption of the Plano Real and related currency-stabilization 

initiatives in Brazil, along with the period in which the country achieved a greater degree of 

control over inflation. Another reason for this choice was the availability of historical 

exchange rate data on the United States Dollar and Brazilian Real. 

Sixteen companies were found as listed on the Yarn and Fabric segment of the São 

Paulo Stock Exchange. Since the data of interest to this study was obtained from the 

unconsolidated financial statements of each company, three of the initial 16 (Encorpar, 

Springs and Wembley) were removed from the sample due to the fact that they are 

subsidiaries of another entity and thusly do not report income or costs incurred from textile-

industry activities. As such, the sample is comprised of 13 companies, which are listed in 

Figure 1. 

For the purposes of the objectives, secondary data were obtained from databases and 

historical data available online: that concerning cost behavior was gathered from the 

Economática database, using the individual income statements of each company to identify 

Net Sales Revenue, Cost of Goods Sold, Administrative Costs and Selling Costs, all of which 

were then adjusted to real values using the Consumer Price Index; historical data of cotton 

prices were found on the National Cotton Council of America website, while that concerning 

petroleum, the US Department of Energy website; finally, historical exchange rates of the US 

Dollar – Brazilian Real were obtained online from the US Federal Reserve. 
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Order Company Name in Database 

1 BUETTNER S.A. INDUSTRIA E COMERCIO  BUETTNER  

2 CIA FIACAO TECIDOS CEDRO CACHOEIRA  CEDRO  

3 CIA INDUSTRIAL CATAGUASES  IND CATAGUAS  

4 CIA INDUSTRIAL SCHLOSSER S.A.  SCHLOSSER  

5 CIA TECIDOS NORTE DE MINAS COTEMINAS  COTEMINAS  

6 CIA TECIDOS SANTANENSE  SANTANENSE  

7 DOHLER S.A.  DOHLER  

8 FIACAO TEC SAO JOSE S.A.  TECEL S JOSE  

9 KARSTEN S.A.  KARSTEN  

10 PETTENATI S.A. INDUSTRIA TEXTIL  PETTENATI 

11 TECBLU TECELAGEM BLUMENAU S.A.  TEC BLUMENAU  

12 TEKA-TECELAGEM KUEHNRICH S.A.  TEKA  

13 TEXTIL RENAUXVIEW S.A.  TEX RENAUX  

Figure 1: Companies comprising the sample 

Source: Study authors (2014). 

 

3.2.  Research variables 

 

In order to provide a response to the research problem, the variables of interest to the 

study must be defined. As the quantitative data collected pertains to trimesters, totaling 77, 

variables spanning 76 initial observations were submitted to data treatment and analysis. This, 

considering that the change, or variation, occurring between each trimester was defined as the 

data set, for the purpose of comparability. Below, a presentation and brief explanation of each 

variable considered in the study: 

 Y – “COGS/NSR”: the dependent variable of the study is the variation of the 

quotient of Cost of Goods Sold and Net Sales Revenue, which represents cost 

behavior. It is dependent in nature as it results from the other variables, which is to 

say, along with changes in petroleum or cotton prices, or the exchange rate, a 

change in the cost behavior ratio is anticipated; 

 X1 – “Cotton”: the first independent or explanatory variable is the variation in the 

price of “A” Index cotton, adjusted for inflation using the Consumer Price Index 

(CPI) and selected due to the fact that it is considered an indicator for overall 

cotton commodity behavior; 

 X2 – “Petroleum”: the second independent variable is set as the variation in the 

price of West Texas Intermediate (WTI) petroleum (similarly adjusted for inflation 

using the CPI), in light of petroleum serving as the primary makeup of synthetic 

fibers and an energy resource for not only textile production but also commodity 
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transport and production; 

 X3 – “Exchange”: the third independent variable is the variation in the exchange 

rate of the Brazilian Real to the US Dollar, given that commodities are traded 

worldwide based on prices in dollars, and changes in currency exchange values 

stands to directly affect the cost of such products.  

 

3.3.  Data analysis procedures 

 

Multiple regression analysis was employed as a statistical treatment to establish the 

influence of cotton and petroleum price variations on cost behavior. This method allows for 

the establishment of a cost behavior prediction model, based off commodity price and 

exchange rate data, which could provide timely and useful information to managers. 

With the data collected, analysis procedures were initiated using Microsoft Excel® 

and SPSS® statistical software, taking place in the following three stages: initial data 

treatment, tests for data adequacy, and the application of statistics analyses. 

The averages of the COGS/NSR variations of the 13 companies were calculated 

during data treatment, as were trimester averages. Following, the same averages were 

calculated for the commodity price and exchange rate variations. These data were imported 

into SPSS® for subsequent analysis.  

In regards to linear regression analysis, there are underlying assumptions of the 

technique which, if not met, can lead to problems such as inadequate regression coefficients, 

non-linearity of the dependent variable, biased estimators, heteroscedasticity, autocorrelation 

in the residuals, survey or measurement error of the variables or multicollinearity in the 

dependent variables (Fávero et al., 2009). Thus, the appropriate tests must be applied to verify 

the adequacy of the data for multiple regression analysis. In order to test for normality in the 

data, the Kolmogorov-Smirnov test was employed, followed by the Durbin-Watson test to 

check for autocorrelation in the residuals, the Glejser test in respect to heteroscedasticity, 

along with the Pearson correlation (r), Variance Inflation Factor statistics, and Tolerance 

testing for dependent variable multicollinearity. These tests are necessary to the extent that 

they allow for reaching the objective sought in this study. 

Finally, the third stage concerns multiple regression analysis, serving as base for the 

results and conclusions this study seeks to provide. With this analysis, an estimation (or, 

prediction) equation is generated, using the model Y = α + β1X1 + β2 X2 + β3 X3, with which 
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the impact of changes in the independent variables might be predicted using cost behavior.  

 

4. Presentation and Analysis of Data 

 

This section presents an analysis of the data in which tests for adequacy are carried 

out, followed by statistical methods to determine the relationship of the variables to cost 

behavior. So as to lend greater consistency to the research data, outliers are removed from the 

sample using a boxplot (Figure 2). In order to so, the outlier values are isolated from the 

initial 76 observations by identifying which cases were a distance of 1.5 times the difference 

between the upper and lower quartile from the median. Thus, a total of 18 observations were 

removed from the sample, subsequently leaving 58 values for successive stages of analysis. 

 

 

 

Figure 2: Boxplot graph and outliers  
Source: Study data (2014) 

 

Following this, the data were checked for normality by way of the Kolmogorov-

Smirnov (K-S) test, in light of the sample being comprised of more than 30 observations, as 

shown in Table 1. Upon applying a statistical test, hypothesis must be established, to be 

accepted or rejected with base in the empirical data. As such, the null hypothesis (H0) of this 

test affirms that the data are normally distributed, while the alternative hypothesis (H1) states 

the contrary. 

 

 

Petroleum Cotton Exchange Rate COGS_NSR 
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   Table 1: Test for data normality 

Variables 
Kolmogorov-Smirnov 

Statistic df Sig. 

COGS_NSR .083 58 .200 

Exchange .096 58 .200 

Cotton .060 58 .200 

Petroleum .090 58 .200 

Source: Study data (2014) 

 

As displayed in Table 1, all of the variables show a significance level of 0.2. This, 

when placed against the established level of 0.05, leads to a non-rejection of the null 

hypothesis-namely, that the variables are normally distributed. This test shows that the data 

meet one of the basic assumptions for use of multiple regression analysis. 

Along with this, the data cannot display an autocorrelation in the residual values. The 

existence of this condition can be verified using the Durbin-Watson test. According to Fávero 

et al. (2009), it makes sense to test for autocorrelation only in the case of regression models 

that concern time-series data, or rather, data sets that, due to the order of the values over time, 

cannot be rearranged. The results of the Durbin-Watson test are shown in Table 2. 

 

Table 2: Test for autocorrelation in residuals 

Model summary 

Model R Durbin-Watson 

1 0.287 1.473 

Source: Study data (2014) 

 

The value of 1.473 is shown as the output of the statistical software in use. The 

Durbin-Watson test ranges from 0 to 4, of which, the test verifies that values near 2 indicates 

that there is no autocorrelation in the residuals; in the absence of the same, the test rejects the 

null hypothesis when the d (Durbin-Watson) statistic is less than dL (Gujarati, 2006). With 58 

observations and three explanatory variables, dL takes on the value of 1.452, meaning that the 

test does not reject the null hypothesis. From this, it is assumed that there are no strong 

incidences of autocorrelation in the residuals and use of multiple regression analysis is 

permissible for the data in question. 

In some cases, explanatory variables display similar behaviors, with a high correlation 

between them, which generates multicollinearity problems and can lead to increased error 
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terms, violating the assumptions of regression analysis. One method for testing the variables 

for this problem is by way of the Pearson correlation, as shown in Table 3. 

 

Table 3:Correlation between explanatory variables 

Correlation matrix 

 
Exchange Cotton Petroleum 

Correlations 

Exchange 1.000 -.343 -.415 

Cotton -.343 1.000 .277 

Petroleum -.415 .277 1.000 

Sig. (One-tail) 

Exchange 1.000 .004 .001 

Cotton .004 1.000 .018 

Petroleum .001 .018 1.000 

Source: Study data (2014) 

 

It can be observed, from Table 3, that all of the correlation values are significant at the 

5% level. This result suggests the existence of multicollinearity between the explanatory 

variables, which is to say, these variables might bear linear relationships and thusly 

compromise analysis. According to Gujarati (2006), multicollinearity increases error terms 

but does not necessarily correspond to poor or weak estimators.  

With the goal of gaining a greater understanding on data multicollinearity, Fávero et 

al. (2009) suggests Variance Inflation Factor and Tolerance testing. The former is an index 

that measures the degree to which the variance of each estimated regression coefficient is 

increased due to multicollinearity; the latter is a proportion of how independent each 

explanatory variable is of the others. In light of this, Table 4 displays the values obtained from 

these two statistics. 

 

Table 4: Statistics for multicollinearity testing 

Model 
Statistics 

Tolerance VIF 

(Constant)     

Cotton .861 1.162 

Exchange .772 1.296 

Petroleum .808 1.238 

Source: Study data (2014) 

 

To again reference Fávero et al. (2009), VIF values over five can be cause for concern 



Does commodity price volatility affect textile cost behavior? 

Reis, L.S.; Good, K.J.; Borgert, A.; Richartz, F. 

Custos e @gronegócio on line - v. 12, n. 3 – Jul/Set - 2016.                                         ISSN 1808-2882 

www.custoseagronegocioonline.com.br 

 

208 

in respect to multicollinearity problems within explanatory variables. That said, the values of 

the VIF statistic were shown to be near one and, as such, they are conducive to the 

assumptions of regression analysis. Regarding the Tolerance statistic, a greater degree of a 

variable’s independence from the others, in terms of variation, is shown when closer to one. 

As such, the high output values for Tolerance displayed in Table 4 reinforce the results of the 

VIF test and maintain the adequacy of regression analysis. 

Up to this point, the tests carried out supported the application of multiple regression 

analysis to the study data; in other words, these data allow for the establishment of a cause 

and effect relationship between the commodities variables and cost behavior. From this point 

forward, the degree of influence between the explanatory and response variables is measured 

by way of multiple regression analysis. Table 5 summarizes the application of this technique, 

containing information on the model adjustment coefficients (R
2
 and adjusted R

2
). 

  

Table 5: Model adjustment coefficient 

Model summary 

Model R R
2 

R
2
 (adjusted) 

Estimate 

standard error 

1 .287 .083 .032 .0323 

Source: Study data (2014) 

 

Among the results shown in Table 5, an adjusted coefficient (adjusted R
2
) of 0.032 is 

shown, meaning that variations in petroleum and cotton prices and the exchange rate explain 

just 3.2% of the variation in cost behavior in the companies in question. Along with this, 

variations on commodities prices and the exchange rate can assist in predicting just 3.2% of 

changes in cost behavior. 

With the objective of determining the significance of the proposed model, the F 

statistic was computed, as shown below in Table 6. The F test poses the alternative hypothesis 

that at least one β parameter is different than zero, allowing for an evaluation of the joint 

significance of the explanatory variables. 
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Table 6: ANOVA model significance test 

ANOVA 

Model 
 

Sum of 

squares 
df 

Mean 

square 
F Sig. 

1 Regression .005 3 .002 1.621 .195 

 
Residuals .056 54 .001 

  

 
Total .061 57 

   
Source: Study data (2014) 

 

The values contained in Table 6 indicate that, at a significance level of 5%, the F test 

does not reject the null hypothesis, that all of the beta values (β) are equal to zero. Regardless, 

it is not possible to determine which of the explanatory variables are of use, or not, to the 

model in analysis using the F test alone. Subsequently, Table 7 presents the results of the 

Student t test to determine the statistical significance of each individual parameter. 

 

Table 7: Parameter significance 

Coefficients 

Model t Sig. 

(Constant) 1.114 .270 

Cotton .036 .971 

Exchange -2.010 .049 

Petroleum -.237 .814 

Source: Study data (2014) 

 

Based on the contents of Table 7, the data shows that the t test deems only the 

exchange rate variable as valid for the regression model, at the 5% significance level. 

Resulting from the non-significance of the t test, as well as the results of the multicollinearity 

tests shown in Tables 3 and 4, factor analysis is applied to the variables “cotton” and 

“petroleum”, in order to obtain more substantial results. The objective of this application 

consists of the determination of a common, intrinsic factor that captures the inter-relationship 

between the variables.  

Similar to regression analysis, factor analysis bears some assumptions that must be 

tested in order to determine the adequacy of the data for statistical treatment. Along these 

lines, the data are shown to be adequate, in terms of these assumptions, in accordance with 

KMO (Kaiser-Meyer-Olkin) statistics, Bartlett’s sphericity test, and the Measure of Sample 
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Adequacy (MSA). 

Following data adequacy tests, a common factor was yielded, titled “commodities”. 

Following this, multiple regression analysis was applied once again, in which “exchange” and 

“commodities” were set as the independent variables, testing their relationship to cost 

behavior. Table 8 summarizes the outcomes of that regression and presents the adjusted 

coefficients. 

 

Table 8: Adjusted coefficients in the second model 

Model summary 

Model R R
2 

R
2
 

(adjusted) 

Estimate 

standard error 

2 .286 .082 .049 .03203 

Source: Research data (2014) 

 

The results shown in Table 8 demonstrate that variations in the prices of cotton and 

petroleum, when taken together and analyzed in conjunction with the US Dollar – Brazilian 

Real Exchange rate, influence just 4.9% of the variation in cost behavior in the companies 

making up the sample. In other words, information on the prices of the commodities in 

question and the exchange rate allow for anticipating just 4.9% of the changes in cost 

behavior. 

Upon comparing the results shown in Tables 5 and 8, an increase of 53.12% in 

explanatory power is observed (from 3.2% to 4.9%). Still, in absolute terms, this increase is 

not significant enough to validate the adoption of the cost behavior prediction model. This is 

to say, though factor analysis assists in improving the model’s explanatory power, it is not 

sufficient enough to allow managers to predict cost behavior trends. 

Drawing from the international literature on cost behavior, a distinction between costs 

and expenses is not always made. With this in mind, and based on studies of this type, a final 

objective of this paper is the calculation of the influence of the ratio of each of the individual 

costs (Administrative Expenses and Sales Expenses) over Net Sales Revenue, in congruence 

with the previous analyses. 

Multiple regression analysis applied to the Administrative Expenses data yielded an 

adjusted R
2 

of -0.047, while for Sales Expenses, -0.034. These results corroborate those listed 

above, attesting to the non-significance of the proposed models in terms of commodities price 

variations and cost behavior, whether considering Cost of Goods Sold, Sales Expenses or 
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Administrative Expenses. 

 

5. Conclusions 

 

Upon carrying out a review of the literature, one may gather that varied factors 

influence cost behavior, arising either within or outside of the organization. Conclusions 

drawn from previous studies on the topic cast light on some of these factors, themselves 

outlined in the Theoretical Framework section of this paper. Commodities stand to count 

among the explanatory factors given that they are used for raw materials in several industries 

and thusly flow into the COGS, however, upon making use of commodities during the 

productive process, manufacturing industries are vulnerable to price variations. Bjornson and 

Carter (1994) state that variations in commodity-type raw materials prices pose either a threat 

or opportunity for gains in manufacturing industries.  

Along with this, this study sought to seeks to determine the degree to which cotton and 

petroleum price variations affect cost behavior in textile companies listed in the Yarn and 

Fabric segment of the São Paulo Stock Exchange (BM&FBOVESPA), during the years of 

1995-2014. 

The results presented above were obtained through methodological procedures comprised of 

the following three stages: data treatment, tests for data adequacy, and the application of 

statistical methods. The first and second stages showed that the data in question were in fact 

adequate for statistical analysis, while the third sought to determine the degree to which the 

commodities prices in question influence cost behavior, ultimately yielding a result of just 

3.2%. Upon using the Student t statistic, the variable “exchange” was shown to be the only 

one of significance to the model. 

 Following this, factor analysis was applied to the variables “Cotton” and “Petroleum” 

with the aim of generating a common factor from their tentative inter-relationships. At this 

stage, regression analysis was carried out once again in order to group the results of the factor 

analysis with the now-standalone variable “exchange”. This secondary analysis showed that 

only 4.9% of the variation in petroleum and cotton prices influence changes in cost behavior. 

Despite this, a considerable gain (53.12%), in percentage terms, was achieved by the 

secondary analysis, though it is still not significant in absolute terms. 

Additionally, in light of the fact that the literature on the topic does not always provide 

a clear distinction between costs and expenses, and in order to provide greater consistency to 
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the results of this study, the individual ratios of the variables “Administrative Expenses” and 

“Sales Expenses” over Net Sales Revenue were submitted to multiple regression analysis. 

Again, low explanatory power was identified, as “Administrative Expenses” displayed an 

adjusted R
2 

value of -0.047, while the explanation coefficient of “Sales Expenses” was -0.034. 

In contrast to both initial expectations and the findings of Houston, Turner and 

Mueller (2008), this study did not establish that the commodities in question exert a 

significant influence on the financial performance of the textile companies listed on the Yarn 

and Fabric segment of the São Paulo Stock Exchange. In response to the proposed research 

question, the study concludes that, in the case of the Brazilian companies in said segment, 

variations in cotton and petroleum prices and the exchange rate of the US Dollar to the 

Brazilian Real bear little impact on the relationship between production costs and net income.  

A few considerations surrounding the lack of significance in the relationship in 

question merit discussion. Among the reasons for which the construction of a cost behavior 

prediction model is not possible, the high volatility of commodities prices (Williams and 

Wright, 2005; Houston, Turner and Mueller, 2008; Cashin and McDermott, 2002; Baffes, 

2010; Bjornson and Carter, 1994) stands out. Another possible explanation for the non-

significance of the model proposed in this study is the sheer diversity of variables involved in 

the determination of cost behavior, which highlight its complexity and scope. In addition, 

there exists the possibility of cost increases having already passed on to final consumers. 

Additional studies on the topic might investigate the hypothesis that variations in production 

costs stemming from commodity price volatility are, whether immediately or at a later point, 

transferred to the sales price. 

It also bears mentioning that this study was limited to the Brazilian textile industry, 

specifically, those companies listed on the São Paulo Stock Exchange, and as a suggestion for 

future research, the relationship between commodities variables and cost behavior could be 

evaluated in other sectors of the economy. 
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