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ABSTRACT 
The purpose of this study is to examine the connection between Colombia's GDP and dairy 
product production from 2005 to 2022. R Studio was used to process the data, which came 
from the Republic of Colombia's National Administrative Department of Statistics (DANE). 
In order to employ the Pearson correlation coefficient in the second stage of the study, 
the Shapiro-Wilk test was first used to confirm that the data was normal. At the interval 
or ratio level, this coefficient quantifies the relationship between two variables. 
According to the findings, GDP and the production of dairy products have a substantial 
positive association (r = 0.88), and both variables are regularly distributed. Additionally, 
the association is statistically significant, as indicated by the hypothesis test's p-value of 
less than 0.05. The study suggests that as GDP increases or decreases, dairy production 
follows a similar trend, which could be related to economic demand in different contexts. 
However, it is noted that this correlation does not imply direct causality, since other 
factors could influence milk production. 
Key words: Gross Domestic Product, Dairy products, Correlation, Statistics, Economic 
growth. 

INTRODUCTION 

Dairy production has long been a key sector in the global economy, not only for its 

contribution to food supply, but also for its impact on industrial and agricultural development. 

Dairy products, which include a wide range of milk-derived foods such as cheese, butter, 

yogurt and processed milk, represent an important source of nutrients in the global diet, while 

their production and distribution contribute considerably to national income (Stobiecka et al., 

2022). In many countries, dairy production has proven to be a key factor in boosting 

employment, especially in rural areas, where much of the milk production takes place. This 

links dairy production not only to food systems, but also to the economic and social 

development of many regions (Arvidsson et al., 2020). In this sense, changes in a country's 

Gross Domestic Product (GDP), as a general measure of economic growth, can have a 

significant relationship with the quantity of dairy products produced, since a growing GDP 

tends to reflect greater consumption and production of goods (Irtyshcheva et al., 2020). 

At a global level, fluctuations in the economy directly affect dairy production, since the 

increase or decrease in the purchasing power of the population can influence the consumption 

of these products. In times of economic expansion, there is an increase in the demand for 

higher value-added products, including dairy products, since consumers have greater 

purchasing power to opt for more expensive or diversified foods (Dahal et al., 2024). On the 

other hand, during periods of economic recession, the demand for these products may 

decrease, affecting the profitability of the dairy industry. This relationship is especially 

evident in developed countries, where the consumption of dairy products is deeply rooted in 

the diet and is influenced by changes in disposable income (Ecker and Pauw 2024). 

mailto:williamniebles@yahoo.com.mx


William Niebles N1,José Marcelo Torres Ortega2,Claudia Rojas Martínez3 

317 
 

In this global context, some studies have suggested a correlation between GDP and dairy 

production, suggesting that economic growth tends to be linked to an increase in the 

production and consumption of dairy products. However, the particularities of each country 

and its economic structure influence the nature and strength of this relationship. Domestic 

demand for dairy products can be influenced by several factors, such as the level of 

industrialization, government policies, trade barriers, access to international markets, and the 

dynamics of the national market (Anderson 2022). 

In the case of Colombia, the dairy sector is of strategic importance within the national 

economy. Milk production and the processing of dairy products are fundamental activities 

for the country's agricultural and agro-industrial sector, especially in rural areas (Beneberu 

and Wondifraw 2020). Colombia has a vast rural population dedicated to milk production, 

and the country has developed a considerable industrial infrastructure to process these 

products. This situation makes the dairy industry not only contribute to the national GDP, 

but also essential for the livelihood of thousands of rural families and for regional economic 

development (Khan et al., 2020). 

Historically, dairy production in Colombia has been subject to fluctuations derived from 

various economic, social and political factors. For example, trade liberalization in the 1990s 

affected the local market, exposing it to foreign competition, which, in many cases, has 

negatively impacted local dairy production (Liu 2024). Despite these challenges, the sector 

has managed to recover and remains an essential component of the Colombian economy. 

Furthermore, government policies to strengthen agricultural production, along with 

incentives for small and medium-sized producers, have helped boost the production of dairy 

products in recent years (Monroy-Gomez et al., 2022). 

The relationship between GDP and dairy production in Colombia can be complex, given that 

the Colombian economy has gone through different phases of growth and recession over the 

past two decades. Between 2005 and 2022, the country experienced periods of sustained 

economic growth, particularly driven by the natural resource bonanza and foreign 

investments (Nahrin et al., 2023). During these years, Colombian GDP grew significantly, 

which could have contributed to an increase in dairy production and consumption. However, 

it is also important to consider that Colombia has faced significant economic challenges, such 

as the 2008 global financial crisis and the economic impact of the COVID-19 pandemic in 

2020 and 2021, which affected both GDP growth and the production of goods in general 

(Ramírez et al., 2023). 

In this context, it is relevant to explore how dairy production has responded to GDP variations 

in Colombia during the period between 2005 and 2022. The hypothesis put forward in this 

study suggests that GDP growth or decrease may be related to the increase or decrease in 

dairy production, given that an expanding economy generally favors greater food production 

and consumption. However, since the dairy sector is also influenced by factors such as 

domestic demand, government policies, and production costs, it is essential to carry out a 

more detailed analysis to confirm whether there is a significant relationship between these 

two variables. 

To determine whether there is a significant relationship between Colombia's GDP and dairy 

production from 2005 to 2022, this article conducts a correlation study. Statistics such as the 

Pearson correlation test were used to determine the strength and direction of the link between 

the two variables using secondary data (Haddad et al., 2021), provided by DANE. This 

strategy will not only help us understand the relationship between Colombia's economic 

development and dairy production, but will also serve as a basis for further studies examining 

other relevant aspects of this industry. 

The analysis also seeks to provide useful information for policy makers and actors in the 

agro-industrial sector, in order to understand how the country's macroeconomic behavior 

influences specific sectors, such as the dairy industry. Likewise, the results of this study are 
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expected to offer a broader view of how changes in GDP can impact the dairy industry, which 

would allow for the design of production and marketing strategies better adapted to economic 

cycles. Through this correlational analysis, relevant conclusions for the sector and 

recommendations can be offered to improve the competitiveness and sustainability of the 

dairy industry in Colombia. 

MATERIALS AND METHODS 

The objective of this analysis is to determine if there is a significant association between the 

variables "Gross Domestic Product (GDP)" and "Manufacture of dairy products in Colombia 

from 2005 to 2022". The data used were obtained from secondary information sources and 

the two variables were taken from the DANE website (2024). The first variable represents 

GDP growth, measured in millions of euros per year, and the second comprises the amount 

of dairy products produced in Colombia between 2005 and 2022. The data processing was 

carried out through the statistical software R Studio Team (2012). 

First, as the first methodological phase, the Shapiro-Wilk test was applied to the two variables 

mentioned above. This test was chosen because the sample size is less than 50 data (de Souza 

et al., 2023). 

Second, because the variables were regularly distributed, the Pearson correlation analysis 

was performed. This statistical test examines how two variables are related, measured at the 

interval or ratio level. The “product-moment coefficient” is another name for it (Ma and Qin, 

2020). It is calculated using the scores of the two variables in a sample. In the same 

individuals or situations, the scores obtained from one variable are connected with the scores 

obtained from the other (Sürücü and Maslakci, 2020). 

In correlational research based on approaches and hypotheses that link variables, correlation 

tests are used. The research hypothesis postulates that there is a significant relationship 

between the variables and the null hypothesis that there is not (Komaroff 2020). The selection 

of the appropriate correlation test or coefficient depends on the measurement level of the 

variables to be associated; when the variables are interval or ratio, this coefficient is 

frequently used (Baak 2020). 

Regarding correlation coefficients, these can vary from −1.00 to 1.00. For any coefficient 

between −1.00 and 0, Y always decreases by a fixed amount when X increases by one unit; 

this is equally true for both “the smaller the X, the greater the Y” and for “the larger the X, 

the smaller the Y” proportionally. Meanwhile, for each coefficient in the range of 0 to 1.00, 

“the larger the X, the greater the Y” or “the smaller the X, the smaller the Y”. In other words, 

Y always increases by the same amount whenever X increases, just as it does when X 

decreases. Although these interpretations vary in their writing from one author to another, 

they are all consistent as to the meaning of each possible outcome (Hernández-Sampieri and 

Mendoza, 2018). 

Depending on each value of the correlation coefficient, also according to Hernández-

Sampieri and Mendoza (2018), the level of correlation is classified according to the following 

scale: “−1.00” = “Perfect negative” correlation; “−0.90” = “Very strong negative” 

correlation; “−0.75” = “Considerable negative” correlation; “−0.50” = “Medium negative” 

correlation; “−0.25” = “Weak negative” correlation; “−0.10” = “Very weak negative” 

correlation; “0.00” = “There is no correlation between the variables”; “0.10” = “Very weak 

positive” correlation; “0.25” = “Weak positive” correlation; “0.50” = “Medium positive” 

correlation; “0.75” = “Considerable positive” correlation; “0.90” = “Very strong positive” 

correlation, and finally “1.00” = “Perfect positive” correlation. 

Finally, as a third methodological phase, to determine whether the observed correlation was 

statistically significant, a hypothesis test was performed. The null hypothesis (H0) established 

that the variables were not correlated with each other, while the alternative hypothesis (H1) 

stated that a significant correlation was evident (Ramírez et al., 2022). 
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RESULTS 

Table 1 

Data of the dependent variable (EPL) and the independent variable (GDP) from 2005 to 

2022 

EPL PIB 

2609 514853 

2659 549435 

2726 586457 

2880 605713 

2855 612616 

2838 640151 

2947 684628 

2981 711415 

3139 747939 

3177 781589 

3217 804692 

3271 821489 

3301 832656 

3312 854008 

3371 881224 

3405 817900 

3127 906243 

3159 972298 

Source: DANE (2024) 

Normality test 

 
Figure 1. Results of the Shapiro-Wilk normality test in R Studio. Source: authors using R 

Studio (2024). 

Since both variables under study have a P value greater than 0.05, Figure 1 shows the results 

of the normality test applied to the variables “Gross Domestic Product” and “Manufacture of 

dairy products in Colombia from 2005 to 2022”. Consequently, it can be said that their 

distribution is normal. 

Pearson correlation coefficient 

As can be seen in Figure 2, the hypothesis test yielded a P value of 0.000001075. Since the 

P value is less than the significance level of α = 0.05, the null hypothesis is rejected in favor 

of the alternative, i.e., the variables are correlated. This also suggests that the observed 

association is statistically significant and not a product of chance. The Pearson coefficient 

calculated to estimate the correlation between the variables “Gross Domestic Product” and 

“Manufacture of dairy products in Colombia from 2005 to 2022” was 0.88. This value 
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suggests a strong positive correlation; the linearity and value of the correlation can be 

reaffirmed by observing Figure 3. 

The results indicate that, in general, as Colombia's GDP between 2005 and 2022 increases or 

decreases, there has been an increase or decrease in the amount of dairy products produced, 

respectively. This could suggest that, in periods of economic growth, more dairy products 

are produced. On the other hand, in times of economic recession, dairy production may 

decrease, perhaps due to low demand for the products. 

 

 
Figure 2. Results of the Pearson test performed in R Studio. Source: authors using R Studio 

(2024). 

 
Figure 3. Scatter plot made in R Studio. Source: authors using R Studio (2024). 
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As can be seen in Figure 3, the level of correlation obtained in the previous paragraphs 

between the variables studied is confirmed. It is advisable to understand that the relationship 

between the variables does not imply causality. Although there is a strong association 

between them, it cannot be inferred that GDP growth is the direct cause of the increase or 

decrease in the quantity of dairy products produced. Other factors of different kinds could be 

influencing this relationship in one way or another. 

CONCLUSIONS 

This study examined the relationship between Colombia’s GDP and dairy production from 

2005 to 2022 in order to determine whether or not there is a substantial correlation between 

the two variables. This was accomplished using DANE data and a variety of statistical tests, 

yielding significant findings that helped to understand the relationship between the country’s 

dairy production and economic growth. 

First, the results of the Shapiro-Wilk normality test indicated that both GDP and dairy 

production are normally distributed. This finding allowed the application of Pearson’s 

correlation, ensuring the validity of statistical inferences in this context. This methodological 

step was key to grounding the correlational analysis. 

A strong positive connection between the variables is indicated by the Pearson correlation 

coefficient result of 0.88. This implies that, generally speaking, dairy production increases in 

tandem with Colombia’s GDP and vice versa. This result supports the assumption that 

economic growth leads to an increase in the production of goods (in this case, dairy products). 

Finally, since the p-value was significantly below the significance level α=0.05, the 

hypothesis test verified that the observed association was not the result of chance. This result 

reaffirms the importance of the data examined and supports the conclusion that there is a 

statistically significant association between GDP and dairy production. 

In conclusion, the study shows a robust association between economic growth and dairy 

production in Colombia. However, it is important to note that this correlation does not imply 

direct causality. Although the results show a strong relationship between the variables, other 

factors, such as changes in demand, government policies or fluctuations in input prices, could 

influence dairy production. Therefore, future studies should further explore these additional 

variables to comprehensively understand the phenomenon. 

This analysis represents a valuable contribution to the understanding of the dairy industry in 

Colombia, suggesting that economic growth may be a relevant indicator to predict trends in 

food production. However, the complexity of the economic and social context implies that a 

direct linear relationship should not be assumed, but rather multiple factors should be 

considered in future research. 
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