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Abstract 

 

The thesis investigates the Impact of COVID-19 on Nine European countries in salmon 

consumption in household volume sales and price of different product categories of salmon 

products. Through a comprehensive analysis using regression models in Stata, we tried to find out 

the relation between salmon consumption volume and multiple variables, including price, GDP, 

lagged volume, and the effect of COVID-19 in specific countries using data from January 2018 to 

April 2022 obtained from Norwegian Seafood Council. Our findings revealed key insights. We 

observed that pricing significantly influences sales volume. Salmon sales volume tends to decline 

as prices rise, demonstrating a normal supply and demand connection. GDP (Gross Domestic 

Product) has a positive impact on sales volume. The lagged volume of sales strongly influenced 

the logged volume of sales and COVID-19 had a major impact on sales volume in certain countries. 

In most cases, household consumption increased during COVID-19 compared to the pre-pandemic 

period indicating a change in consumption behavior. The results of this study provide essential 

information for future research by providing an understanding of the sustainability of increasing 

salmon consumption as well as the potential long-term consequences of the pandemic on consumer 

behavior. Additionally, it offers a precedent for investigating how national and international crises 

might change consumer trends in the food sector, particularly for healthy products like salmon. 

Keywords: Salmon consumption, COVID-19, Household market, European seafood industry. 
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Chapter 1: Introduction 

1.1 Background 

Fish is one of the top sources of protein in the world, and research has shown that it can help 

maintain human health by warding off serious inflammatory and chronic diseases. Eating fish and 

seafood is not only limited to better human health but it has a positive impact on our environment. 

Salmon is known to be a super versatile and nutritious fish and at the same time widely cherished 

fish in the world. It is a reliable source of vitamin D, B12, Potassium, Iron, Omega-3 fatty acids, 

etc. Salmon is extremely popular in the culinary art and food industry and similarly popular in the 

household market. 

World Health Organization (WHO) announced COVID-19 as a pandemic on 11 March 2020 

(Organization, 2020). Globally, the COVID-19 pandemic has significantly changed consumer 

behavior, particularly in the seafood sector. The demand for different food products has been 

significantly impacted by consumer behavior changes and disruptions to the food supply chains. 

Among these, salmon consumption patterns have significantly changed. Salmon is a large source 

of protein and an important part of the diet in many European nations." With the help of this study, 

we hope to determine whether consumption volume or price hikes have occurred during COVID-

19 than before. 

Despite the significance of salmon in the diet and economy of Europe, there is a lack of 

comprehensive understanding of how household consumption patterns of salmon have been 

affected during the pandemic, the underlying factors contributing to these changes, and the 

implications for future trends and policy, is being highlighted in this report. Through this research, 

we are trying to contribute to how during the pandemic and in the future, if there are similar 

emergencies to occur, the consumption trend can be predicted. Our research will clarify and predict 

these kinds of market trends beforehand. 

At the beginning of the year 2020, as the COVID-19 crisis started spreading around the globe, 

many companies in the seafood supply chain witnessed a weaker economic performance in 
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quarters 1 and 2 of 2020 consequently. The seafood business, like other economic activities, was 

especially hit by the temporary closure of HoReCa and food service companies. These market 

segments represent a major outlet for fresh and prepared products for out-of-home consumption 

of seafood, on the other hand, seafood sales through the retail channel grew, as consumers 

increased their purchases for home consumption. (European Commission. Directorate General for 

Maritime Affairs and Fisheries., 2020) 

Salmon is a very nutritious fish and extremely popular in the food industry and in the European 

fish industry financially. So, we were intrigued to evaluate if COVID-19 pandemic had an impact 

on the consumption of Salmon. We started our research based on some questions and data. 

Through this research, we can help other researchers determine the price elasticity of salmon sales 

in the household market across the selected countries during the COVID-19 pandemic. It will also 

help other research to identify potential areas for future research and exploration, such as the long-

term effects of the pandemic on consumer behavior and the sustainability of increased salmon 

consumption. 

 

1.2 Research Questions  

The objective of the study is to address the following research questions: 

1. How did the COVID-19 pandemic influence salmon consumption patterns in the household 

market across Belgium, France, Germany, Poland, Portugal, Italy, Spain, Sweden, and the 

Netherlands compared to the pre-COVID Period? 

2. What was the impact on different product labels of household salmon consumption volume 

during the pandemic? 

3. What were the key determinants influencing the change in salmon consumption during the 

COVID-19 pandemic in the household market across the selected countries?  

4. Did the COVID-19 pandemic affect the price elasticity of salmon in the household market 

across the selected countries? 

 

 



8 
 

1.3 Contributions of the Study 

This study highlights an insightful perspective on the impacts on food consumption patterns during 

a global disruption, with a specific focus on salmon. The results of the research will be useful for 

fisheries, distributors, policymakers, consumers, and researchers who would like to comprehend 

how the pandemic affected food industries and prepare for future resilience and will find the 

findings to be helpful. Moreover, this study will contribute to the literature on food consumption 

behavior during crisis or emergency situations and how to monitor the market during pandemics 

or natural disasters so that food waste can be avoided and price fluctuations in the salmon industry 

can be anticipated. 

 

 

Chapter 2: Literature Review 

2.1 Global Trends in Salmon Consumption 

Seafood is a multi-billion industry and has a major impact on trade and economy worldwide. 

According to FORTUNE BUSINESS INSIGHTS, the seafood market estimation $333.25 billion 

in 2022 and is expected to grow almost two times by 2029. Despite COVID-19, the market is 

growing at an excellent rate and has a greater demand rate compared to pre-pandemic time. This 

growth in seafood consumption is owed to higher consumption, increasing disposable earnings, 

and an increased interest in fish-based foods all over the world (Seafood Market Size, Share, 

Growth | Research Report [2029], n.d.). According to FAO, fish and aquaculture production has 

increased almost ninefold, from around 19 million tons in 1950 to 178 million in 2020. More than 

70 percent of the total production in 2020 was from marine waters, which emphasizes the 

importance of seafood in global fish production (FAO, 2022). The major species in marine 

aquaculture include Atlantic salmon, Milkfish, Rainbow trout, Japanese amberjack etc. According 

to the report of FAO, Atlantic Salmon leads the production of sea fish with 32.6% of the total sea 

fish capture and cultivation, and production of Atlantic Salmon was around 2719.6 thousand tons 

(FAO, 2022). 
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Although fish products saw a large decline in 2018, they were among the food items most impacted 

by changes in households' purchasing power. However, there were certain outliers that show how 

customers preferred goods that are convenient and readily available to them throughout the year. 

The demand for the few fresh species, mostly farmed, that fit these requirements increased in 2018; 

the biggest examples are seabream and salmon. In fact, consumption of salmon increased in each 

of the Member States mentioned. (European Commission. Directorate General for Maritime 

Affairs and Fisheries., 2019) 

According to the report of EUMOFA  2022, the top European countries in Salmon consumption 

are France, Spain, Italy, Germany, Poland, Netherlands, Portugal, Hungary Ireland, Sweden, and 

Denmark. These countries consumed the highest quantities in the year 2021 and in the last five 

years, this ranking remained steady. These top 11 countries rank among the most significant in the 

EU in fish consumption and in 2021, they represented 87% of all household spending aquaculture 

and on fisheries goods in the EU. In 2021, household consumption in these top 11 countries 

summed up to 1,43 million tons, which had a 1.6% decrease from the previous year.  It is possible 

to attribute the relative decline in 2021 and the much larger rise in 2020 because more people ate 

at home during the initial waves of the COVID-19 epidemic. Also in 2020, when food service 

regulations were tighter. Regarding the sales of numerous important species, EUMOFA reported 

that imports of salmon showed a strong increase in value between the years 2020 and 2021, albeit 

the equivalent rise in volumes was tempered by the growing establishment of restaurants. 

(European Commission. Directorate General for Maritime Affairs and Fisheries. & EUMOFA., 

2022) 
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2.2 Drivers of Seafood Consumption in Europe   

According to Almeida et al. (2015), Europe is considered one of the world's largest seafood 

markets, with a significant amount of the population eating seafood regularly and it is a preferred 

cuisine throughout Europe because of its taste, nutritional richness, and cultural significance, 

seafood is a preferred cuisine throughout Europe. Fish and seafood have great nutritional value 

and are full of vital amino acids, high-quality proteins, contains vitamin A, E, and D, vital minerals 

such as iron, calcium, selenium, and zinc, and notably omega-3 polyunsaturated fatty acids 

(Marinac Pupavac et al., 2022). According to Béné et al. (2015), it is scientifically proven that 

regular fish consumption improves human health including protection against dementia, improves 

the development of cognition, mental health, and mitigates the risk of cardiovascular diseases. 

Seafood is rich in high omega-3 content, which is linked to reduced depression symptoms and a 

lower risk of lifestyle illnesses (Thong & Solgaard, 2017). Although consumption of enormous 

amounts of seafood can cause health-related problems indicated by (Almeida et al., 2015) as 

consuming excessive amounts of tuna can contribute to heavy metal poisoning. Moreover, it is 

advised by the European Food Safety Authority to check mercury levels if someone is eating too 

much big predatory fish. Seafood is an excellent source of animal protein and in 2010 the protein 

provided by fish represented twice the number of poultry and more than three times that of cattle-

based protein sources (Almeida et al., 2015). Seafood is considered a crucial source of protein as 

an average person in Europe consumes 24 kilograms of seafood per year (Consumption, n.d.).  

The preferences of consumers for farmed vs wild-caught fish in Croatia were examined by Tomić 

et al. (2017) in a study that investigated how perceptions and knowledge of consumers affect 

purchasing choices. The study's findings revealed that customers who live in the coastal areas and 

with high incomes are significantly influenced by the origin of the seafood, whether it was caught 

in the wild or on a farm. According to their findings Tomić et al. (2017), consumers mostly prefer 

fresh fish and put emphasis on the taste. Consumers characterize taste, dietary value, and hygiene 

as one of the major attributes while buying seafood, and some people, mostly children, dislike fish 

for their smell and taste. It is also evident that dislike from other members of the family prevents 

a household from consuming fish (Carlucci et al., 2015). Although findings from Verbeke et al. 

(2007) suggest that some consumers avoid wild fish to support sustainability, others refuse to eat 

farmed fish because of quality and taste.  
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2.3 Salmon Consumption  

Atlantic salmon is a Coldwater fish species found in sea and coastal areas and is a major and 

popular seafood source for human consumption. It falls under the finfish category. Salmon are 

categorized into 2 subsets defined by region: Atlantic and Pacific Salmon, the former being 

regarded as the most popular among consumers. According to the reports published by FAO 

(2022), Norway and Chile were the two countries with the largest exporter of salmon exporting 

worldwide USD 27.6 billion in 2020. Salmon and trout exports accounted for almost one-fifth of 

the total value of all aquatic product exports in 2020, whereas it was only 5.1 percent in 1976. 

While Chile distributes its farmed coho salmon to Japan and its Atlantic salmon mostly to the 

United States and Brazil, Norway sells its salmon primarily to the European Union. Additionally, 

numerous types of wild Pacific salmon are traded internationally. These fish are captured in the 

North Pacific by American and Russian fleets, respectively (FAO, 2022).  

According to the reports of the Norwegian Seafood Council Norway exported 333,420 tons of 

salmon in 2020 and the production increased to 344,476 tons in 2023 with a 3.31% increase in 

production while the price increased by 57.19% during these periods (Yearly exports from 

Norway, n.d.) 

  

2.4 Salmon categories and types 

Earlier studies in the salmon industry conducted by Asche et al. (1998) described the evolution of 

the salmon industry in the 90’s. The article stated that In Europe, fresh Atlantic salmon was treated 

as a luxury good with a finite supply. During this era, the European smoking business used 

imported frozen Pacific salmon since it was thought to be of poorer quality and cheaper. But as 

the Atlantic salmon industry grew making it more accessible and competitive with Pacific salmon, 

it first took over the high-end segment and it started replacing Pacific salmon in the industry of 

smoking and began entering the grocery market for household consumption. It also argued that 

during that period farmed salmon entered the market and lowered the price of Pacific salmon 

(Asche et al., 1998).  
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Salmon is categorized based on its place of origin, species, and ways of processing. Salmon is one 

of the most accomplished species when it comes to product variety and expansion (Asche & Smith, 

2018). Based on their origin, salmon are divided into two main groups: Pacific Salmon and Atlantic 

Salmon. Varied species of Pacific salmon, including the Coho (Silver), Pink (Humpy), Chinook 

(King), Sockeye (Red), and Chum (Dog) are indigenous to both the Eastern and Western Pacific 

Oceans (Quinn, 2018). On the contrary, Atlantic salmon are mostly found in the North Atlantic. 

Overfishing has resulted in a significant decrease in the wild population of Atlantic salmon, which 

has led to market dominance of farmed Atlantic salmon (Quinn, 2018) 

Based on the cultivation process salmon has two subcategories: wild and farmed salmon. Wild 

salmons: salmons that are caught from natural habitats.  

Most farmed salmon are of the Atlantic species and are raised in net pens or cages in the water. 

Farmed salmons take in processed fish feed, which may comprise fish oil and meal from wild fish, 

plant-based proteins, and synthetic colors to give their flesh a unique pink hue and they have a 

high-calorie count (Jacobs et al., 2002) 

 

2.5 Change in Food Consumption During COVID-19 

Due to the pandemic, most of the borders were closed and quarantine was in effect in most parts 

of the world due to shipping constraints, the supply of fresh vegetables, fish, and fruits were limited 

(Eftimov et al., 2020). On both the supply and demand sides of the food chain, COVID-19 has had 

a substantial influence on food consumption and created a massive disruption in the food supply 

chain. Supply chain disruptions, border restrictions, and lockdown procedures have all had an 

impact on food distribution, and stress-related eating patterns and risk perceptions have altered 

people’s food consumption behavior. Individual and global health are equally affected by these 

changes (Janssen et al., 2021). The AI based study conducted by Eftimov et al. (2020) found out 

that consumption increased by 300%, 280%, and 100%, respectively, for foods like "Pulses or 

plants that produce pulses," "Pancakes, Tortillas, or Flat cakes," and "Soups or Stews." The 

consumption of "Perciformes (a type of fish)," "Grains or Cereals, including Corn," and "Wine," 

significantly decreased, with reductions of 50%, 40%, and 30%, correspondingly (Eftimov et al., 
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2020). Another comparable research study from Janssen et al. (2021) regarding the change in 

consumption during COVID-19 analyzed that consumer of Germany and Denmark purchased less 

fresh food and preferred food with a long shelf life. Still, it was not evident in Slovenia as people 

lost more income compared to the other two countries. Families with children, however, enjoyed 

eating fruit and vegetables. Notably, women eat far more fruits and vegetables than males. Their 

study also detected similar patterns during lockdown Italy and Spain has revealed changes in food 

consumption habits, with a rise in the consumption of processed comfort foods and a decrease in 

fresh food purchases. The COVID-19 diet Study in Spain, on the other hand, found that 

confinement led to improved eating practices, as evaluated by adherence to the Mediterranean diet 

(Janssen et al., 2021). Studies suggest that household expenditure on seafood and fish-related 

products increased by 7% in the EU-27 in 2021, continuing the upward trend compared to 2020 as 

people were forced to stay home (The EU Fish Market 2022, n.d.). 

  

2.6 Previous Studies on Salmon Consumption in Europe 

Some similar studies were conducted to determine the effect of COVID-19 on the salmon industry 

based on different attributes. The Study conducted by Nguyen & Schmitz (2023) has analyzed the 

supply and demand state of the USA market in 2020 and 2021. The study stated that although there 

was a reduction of demand in the first year of COVID-19, the demand increased in the following 

year (2021) and there was a positive market gain of 210 million USD. The study concluded that 

demand increased mainly because of the desire for meals prepared at home and salmon's relative 

pricing advantage over meat and pig contributed to the rise in salmon intake during the pandemic. 

International importers such as Norway, Chile, and Canada reaped the benefits as they are the 

major suppliers of salmon in the USA market and the market relies heavily on imports. Although 

there are concerns because of increased international shipping costs which increased the overall 

transportation cost, domestic labor shortage, and how these problems can be mitigated in future 

crises (Nguyen & Schmitz, 2023). Another study conducted by Heutte et al. (2023) in France in 

regards of fish related products during COVID-19 also had equivalent results. Salmon, a popular 

seafood in France, is heavily dependent on imports. Fresh/chilled salmon imports have been 

increased throughout 2020, and this pattern looks to be continuing in early 2021. Fresh salmon 
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consumption has increased significantly in both volume (34.2%) and value (27.7%) between 2017 

and 2019. This increasing trend is continuing through 2021. Fresh salmon accounted for 31% of 

all fresh fish consumed across all distribution channels in 2020. In the year 2020, the quantity 

purchased, and the amount paid for each item remained consistent. Salmon maintained 

considerable market shares in specialist distribution channels such as fish shops, markets/fairs, and 

supermarkets in 2020 (Heutte et al., 2023) 

  

Chapter 3: Theoretical Framework and Hypotheses 

3.1 Consumer Demand Theory: Microeconomic Perspective 

In our research, we have taken the consumer demand for salmon into consideration during COVID-

19 and pre-Covid-19 periods. Consumer demand theory is a fundamental concept in 

microeconomics that describes all aspects of how customers make decisions and their choices. 

According to the theory, given consumers’ earnings and current pricing, consumers want to 

maximize their utility or satisfaction from the consumption of products or services they purchase. 

Salmon is in high demand in Europe, and the demand is also constantly growing over the 

years. The American Heart Association suggests fish is a reliable source of protein that is low in 

saturated fat, and eating fish and seafood regularly has been linked to a lower risk of cardiovascular 

disease (Fish and Omega-3 Fatty Acids, n.d.). During the COVID-19 pandemic worldwide people 

focused on eating more healthy food. As Salmon is one of the healthiest fish we are trying to 

identify if the pandemic has influenced the demand for it or not. In our analysis, we have identified 

that past demand has influenced the mentioned COVID-19 period, positively.  

Demand theory, from the consumers’ perspective, if the Price of goods increases demand for that 

product decreases and consumers want less of that product and vice versa. The concept of the 

fundamental utility measurement is exceedingly dubious, and the satisfaction obtained from 

various goods cannot be objectively assessed in monetary terms (S M Ikhtiar Alam, 2022).  
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Though demand can be influenced by several factors, like prices of the Product, income, 

willingness to spend disposable earnings, Prices of related Products, consumer preferences, and 

market demand. 

Theory of Supply: Demand is represented by consumer theory, whereas supply is represented by 

producer theory.  

Gezahegne (n.d.) explains the primary concept in producer theory, where sellers are driven 

by profit, and profit can be easily measured. Contrary to this, consumer theory explains what 

consumers prefer, therefore it identifies something that we must conclude but cannot be readily 

measured. Consumer theory is predicated on the belief we can determine what people like, from 

their choices.  

Consumer Demand Theory is a key economic concept that seeks to understand the consumer's 

decision-making process considering their income and the price of items. The idea is founded on 

the principle of utility-maximizing within the restrictions of a budget. It contains two key impacts 

on consumer behavior: pricing and income effects. Price effect refers to variations in demand in 

reaction to price changes. The income effect is the change in demand caused by changes in 

consumer income. 

To summarize, consumer demand theory is critical for understanding consumer behavior, the 

dynamics of markets, and adopting effective economic measures. 

  

The Budget Constraint delineates the reasonable combinations of products depending on income 

and pricing in this case. The optimal consumption point is defined as the point at which the 

maximum possible indifference curve is tangential to the budget restrictions (Budget Constraint - 

Intelligent Economist, 2019). 

Another critical component of the theory is the idea of demand elasticity, which assesses 

demand's sensitivity to price (Price Elasticity) and income (Income Elasticity) variations. High 

price elasticity suggests high consumer reactivity to price changes, and vice versa. Positive income 

elasticity suggests normal goods (demand rises as income rises), whereas negative denotes inferior 

products.  
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Some limitations of the theory are that it assumes logical, consistently utility-maximizing 

consumers with stable choices and perfect knowledge. However, these assumptions often fail due 

to incomplete knowledge, irrational conduct, and shifting desires. Furthermore, elements such as 

branding and cultural norms, which can influence customer behavior, are not considered in this 

approach. Despite these flaws, Consumer Demand Theory remains a valuable tool in economic 

decision-making and analysis. 

 

 

3.2 Hypothesis 

Based on our research objectives we have formulated our hypothesis.  

H0: COVID-19 had a negative impact on the price and demand of Salmon consumption in Major 

European markets. 

H1: COVID-19 had no impact on the price and demand of Salmon consumption in Major European 

markets. 
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Chapter 4: Methodology 

4.1 Research Design  

A quantitative methodology and a longitudinal research design were used in this study. We have 

tried comparing salmon consumption patterns for the period before and during the COVID-19 

pandemic in the top nine European countries. For the report and to do analysis, we preferred 

quantitative research over the qualitative research method because it is more scientific, focused, 

fast, objective-oriented, and relatable in our research scenario.  

For the quantitative research, we took the data from the household market in nine European 

countries. The dataset contains records of some volunteer households who purchased seafood to 

be eaten at home. The data contains household purchase records from the retail market and 

household purchase records from special fish shops for in-home eating. This panel data does not 

hold records of seafood purchased by private entities such as small restaurants, hospitals, tourists, 

etc. This dataset is collected by the Norwegian seafood council of 10 European Countries. But to 

achieve an error-free result we had to discard the data of Great Britain as we did not have GDP 

data of Great Britain for the whole-time frame. Since we got our data from a reliable and highly 

acceptable source, and the data is already precise, consistent, and numerical, so, the analytical 

work could be done fast and will be helpful considering the market size, demographics, and 

consumer preferences in distinct categories. In our case, since the panel data does not cover 

the100% of the purchase reports of the markets, to maintain accuracy, we had to use the 

quantitative method as the data is more control sensitive. As we are analyzing differences in the 

purchase behavior of consumers during COVID-19 and pre-Covid years, we were able to estimate, 

state facts, and test pre-existing hypotheses by using quantitative research methods. 

 

Our reason to choose the quantitative method is also that we are working with a large sample size 

and represent a larger population. which is more statistically useful to get valid insights into the 

proposed hypothesis. This method is repeatable and analyzable with the same dataset which gives 

the results more reliability. Our data is quite large and covers a lot of aspects to help us analyze 

our hypothesis more accurately, so this method was more organized and analytical for us. 
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4.2 Data Collection 

We have collected our data from the Norwegian Seafood Council, which serves as a vital 

promotional entity with the overarching objective of facilitating the marketing and advancement 

of Norwegian seafood products on a global scale. The Council is operating in close collaboration 

with the Norwegian fishing and aquaculture industry, the undertakes responsibilities like market 

research, formulation of effective marketing strategies, and provision of comprehensive 

information and assistance to exporters, importers, and consumers alike. 

A primary aim of the Norwegian Seafood Council is to highlight the exceptional quality, 

sustainable practices, and versatile nature of Norwegian seafood and at the same time 

consumption, and trade of these commodities worldwide. Through rigorous market research, the 

council consistently identifies evolving consumer trends, preferences, and demands.  

Furthermore, the Norwegian Seafood Council plays a crucial role in conveying accurate and up-

to-date information regarding Norwegian seafood, encompassing its nutritional benefits, 

sustainability credentials, responsible sourcing, and adherence to rigorous quality standards. By 

effectively communicating these attributes, the council aims to build trust and credibility among 

international stakeholders, fostering long-term relationships and facilitating trade partnerships 

between Norwegian seafood exporters and importers. 

The research determines if there is any price or volume fluctuation in salmon consumption during 

COVID-19 and pre-Covid years. We have used household panel data from 9 European countries: 

Belgium, Sweden, France, Germany, Italy, Spain, The Netherlands, Poland, and Portugal. There 

are various countries and regions where the Norwegian Seafood Council operates, such as Spain, 

Netherlands, Sweden, Norway, Germany, Great Britain, Russia, Italy, Slovakia, France, Portugal, 

Belgium, Poland, and the Czech Republic and the company's products are categorized into three 

categories: fresh, packaged, and processed (sjømatråd, 2023). 

The data covers the sales of seafood in modern grocery stores, where the purchase of goods is 

registered in the checkout stations and collected in the database at the chains of the store but does 

not include specialty stores and have the purchase record of volunteer customers (Tveterås, 2021). 

The supplier of the data is Nelson IQ. The Norwegian Seafood Council buys data from Norway, 

USA, and Portugal (sjømatråd, 2023).  
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4.3 Measurement Variables 

The dataset we used for this analysis was collected from the Norwegian seafood council. The 

dataset contained household salmon consumption data of 10 countries Spain, France, Belgium, 

Poland, Germany, Poland, Portugal, Sweden, Italy, Netherland, and Great Britain from January 

2018 to December 2022. The primary data set contained data on Salmon which is categorized into 

variables: Species, Processing, Condition, Product, Packing, Product Label.  

• Species: The species was salmon only.  

• Processing: This is a categorical variable that describes the type of processing the salmon 

underwent before it was sold. The processing variable has five categories: Natural, 

Prepared, Salted, Salted and/or Dried Smoked, Smoked and Total.  

• Condition: This variable represented the condition in which the salmon was sold. The 

Condition variable is divided into four categories: Canned, Fresh, Frozen and Total.  

• Product: In the data we have, the 'product' variable is a categorical variable which describes 

the type of salmon product. This variable is divided into 23 unique categories, each 

corresponding to a distinctive product form. These categories include 'Breaded', 'Burger', 

'Canned', 'Caviar Substitute', 'Cold Cuts', 'Cured (Gravet)', 'Delicatessen', 'Fillets', 'Fish 

Meat', 'Marinated', 'Not Spread', 'Other', 'Ready Main Meal', 'Salads', 'Sliced/Filet', 'Slices', 

'Spread', 'Steak', 'Steak/Fish Meat', 'Sushi', 'Total', 'Whole', and 'Whole/Steak'. Each 

observation in the dataset has been assigned with one of these categories, reflecting the 

form in which the salmon product is offered in the market.  

• Packing: The categorical variable “packing” specifies the packaging method used for the 

salmon product. It includes four categories: 'Canned', 'Not Prepacked', 'Prepacked', and 

'Total'. 

• Product Label: "In our dataset, the 'Product_Label' variable is a compound variable created 

from an array of five other variables: 'Species,' 'Processing,' 'Condition,' 'Product,' and 

'Packing. Salmon Natural Fresh Steak Not Prepacked' is an example of a 'Product_Label'. 

'Salmon' here refers to the species, 'Natural' here refers to the process of preparation, 'Fresh' 

here refers to the condition of the salmon, 'Steak’ designates product type, and 'Not 

Prepacked' herein represents the way of packaging. 
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• Salmon Volume: This variable stands for the quantity of salmon sold in a specific month 

of the year in a specific country.  

• Salmon Value: The 'salmon_value' variable in our dataset represents the total monetary 

value of salmon products sold in a specific period (month of a year) in a specific country. 

The quantity of salmon consumed (salmon_volume) and the price per unit (salmon_price) 

are multiplied together to get this value. 

• Salmon Price: This variable contains the unit price of a salmon product in a specific month 

of a year. 

• Currency: The variable contains the countries specific currency where the product was 

consumed  

• Conversion Rate: It includes the conversion rate from the country’s currency to Euro. The 

rate is constant over the whole data set.  

• Value Euro: the value of salmon in Euro after conversion. 

• Price Euro: the price of salmon   in Euro after conversion. 

• Currency type: for this data set all different currencies are converted into Euro and Euro is 

being used as the singular currency type. 

• GDP (Gross Domestic Product) Unit: GDP is taken in million Euros for the specific 

country in current prices. 

• GDP Seasonally Adjusted: the variable in the dataset denotes that the GDP part of the 

dataset has been adjusted seasonally and calendar wise. 

• GDP non adjusted items: the variable denotes that there are other products in the market, 

but we have not adjusted all of them as in Gross domestic products at a market price. 

• GDP quarter: is three times the value of monthly GDP. 

• Household expenditure seasonally unadjusted data: this is not adjusted in the dataset as 

seasonally or Calendar wise. 

• Household Quarter: the variable denotes three times the value of monthly expenditure as it 

a quarterly value. 
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4.4 Data Analysis Techniques 

Regression Model: We have used Multiple Linear Regression (MLR). fixed effects (FE) 

regression model and Ordinary Least Squares (OLS) regression. For the fixed effects (FE) 

regression, the mathematical equation is described below: 

y_it = α_i + β1X1_it + β2X2_it + ... + βn*Xn_it + ε_it 

Here, y_it is the dependent variable for individual i when time is t. 

α_i is the individual-specific impact. 

X1_it to Xn_it is explanatory variables for individual i at time t. 

β1 to βn are coefficients to be estimated, corresponding to the explanatory variables. 

ε_it is the error term. 

 

To calculate the Multiple Linear Regression (MLR) regression we have used the following 

equation: 

Y = β0 + β1X1 + β2X2 + β3X3 + β4X4 + β5*X5 +…. + β_n+X_n+ ε 

Where Y is the dependent variable. 

β0 is the y-intercept (the value of Y when all X variables are 0) 

β1 to β_n are the coefficients of the independent variables (these indicate the amount of change 

one could expect in Y per unit change in the respective X variable, holding other variables 

constant) 

X1 to X5 are the independent variables. 

ε is the error term which captures the variation in Y that is not explained by the X variables 

(Mehmetoglu & Jakobsen, 2022) 
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Chapter 5: Data Analysis and Results 

5.1 Data Analysis 

For the Analysis, we used Stata as the primary analytical tool based on its extensive range of 

statistical functionalities and its adaptable data management capabilities. Stata is efficient in 

managing extensive datasets and provides an extensive range of statistical methods, providing it 

highly appropriate for complex analyses. We also decided to use Stata for its ease of use for 

beginners, user-friendly interface for running regression models, simplified data manipulation, 

data cleansing, restructuring, and combining built-in features. As our data was Household panel 

data Statas linear regression, time series analysis, and panel data analysis is a perfect fit for our 

analysis. Another major reason to use Stata was reproducibility as Stata's command-based system 

is highly repeatable. Collecting and replicating data cleaning in analysis phases was a significant 

factor for using this Specific software.  

 

5.2 Analysis process 

For the analysis we used the excel file as our primary data set. Then modified the excel file to 

create a variable “month_no” to denote the month to a numerical value ranging from 1-12. After 

that we merged the household and GDP data, merged them under one sheet and imported to Stata. 

At first, we summarized the data set and set up mat size of 1000 as our dataset is huge. Then we 

created a new variable “monthly_gdp_nc” by dividing the variable “monthly_gdp” of each country 

by the variable “convers_rate” to national currency of respective country in the dataset. After that 

formed “lvolume” which is the natural logarithm (ln) of the “salmon_volume” variable. Utilizing 

the natural logarithm of the variable salmon_volume can aid in stabilizing variance and arranging 

the data more closely with the fundamental hypotheses for statistical analyses. The next step was 

creating “lprice” and “lgdp.” These variables represent the natural logarithm (ln) of the 

“salmon_price” and “monthly_gdp_nc” Then we created a time variable “yearmonth” for single 

time identifier for every period. Then, time trend variable ‘t” was generated to account for 

unobserved factors that change over time. The numerical variable "t" represents time-based 
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progression commencing from the start of January 2018 to April 2022, with a monthly increment 

from 1 to 52. To capture the shock of COVID-19 the binary variable “covid” was created where 

we set range of the pre Covid to March 2020 and the Covid era ends in April 2022. Pre Covid 

period is equal to 0 and Covid period is classified as 1. This was generated to run a time series 

analysis. Another variable “product_no” which is a numeric encoding of the “product_label” 

variable was generated to assign an exclusive numeric code to each individual product label. 

Similarly, “country_no” variable was generated to assign unique numeric identifier to each distinct 

value of the country variable. For example, Netherlands is assigned as 5, Portugal as 7. The 

variable “country_product_no” was generated by multiplying “country_no” with 100 and 

summing up the “product_no”. This variable uniquely identifies each combination of country and 

product. For example, the “country_product_no” 501 represents the country Netherlands and the 

product Salmon (Total).  

Afterwards, we generated the two variables “lvoume1” and which is the lagged version of 

“lvolume” the natural log of salmon volume starting from February 2108 and “lprice1” by using 

the lagged version “lprice”, that is a one-period lag of lprice (the natural log of salmon price) 

avoiding the first observation for each panel. Next “dlprice” was made which represents the first 

difference of lprice.  

The next step was creating dummy variable for each country. Here, each variable identifies the 

country from which an observation is made. These variables contain a value of 1 if the observation 

is from the country and a value of 0 otherwise. These country dummy variables are created to use 

in a regression analysis to account for effects that are unique to each nation. 

The next step was creating interaction between variables and country dummy. We created 

variables for every country corresponding with “lvolume”, “lvolume1”, “lprice” and “lgdp”. To 

elaborate we produce new variables “lvolume_sweden” by multiplying lvolume to Sweden. Then 

“lvolume1_sweden” by multiplying “lvolume1" with “sweden”. The same process repeated for 

“lprice” and “lgdp” for every country in the dataset.  

Next, another new variable named “covid_sweden” was generated. same goes for all the other 

countries This variable is created by multiplying the values of two existing variables, “covid” and 

“sweden”. These variables will have a value of 1 if both covid and sweden are equal to 1, indicating 

that the observation relates to Sweden during the COVID-19 period. Otherwise, it will have a value 
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of 0. To determine the specific effect of COVID-19 in each specific country, this variable can be 

utilized as an indicator or an interaction term in regression analysis. Finally, nine half-yearly 

dummy variables starting from “y18_1” to “y22_1” ranging from year 2018 to 2022 have been 

generated, allowing us to examine and consider any seasonality or time-specific impacts in the 

data set. 

 

The study aimed to investigate the correlation between multiple factors and the sales volume of 

salmon, along with the price variation before and during the COVID-19 pandemic on household 

consumption. The dataset included panel data observations of salmon price, volume, and distinct 

categories of salmon products in different countries, with domestic GDP data included.  

The findings suggest that there is a statistically significant positive effect of the lagged volume of 

sales (lvolume1) on the present volume of sales. Furthermore, our analysis concluded that there 

exists an inverse relationship between salmon price and salmon volume which is not surprising as 

it follows the law of demand and supply. The variable representing Gross Domestic Product (GDP) 

exhibited a positive impact on sales. The findings indicate a rise in economic growth is linked to 

an increase in demand for salmon. 

Diving into the analysis, initially we tried to analyze the fixed effect (within) regression with 

lvolume as dependent variable and the rest (lvolume1, lprice, lgdp, covid) as independent 

variables. 
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5.3 Results:  

Diving into the analysis and results of our analysis, Figure 1 is the illustration of all the variables 

in the analysis, all the variables, the number of observations, standard deviation, mean, the 

minimum and the maximum value in the dataset.  
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Figure 1: Descriptive statistics of all the variables  

 

 

 

Figure 2: Fixed Effect Regression on the overall model 

 

In Figure 2, the F-statistic tests the overall significance of the regression model, and its associated 

p-value is extremely small (p < 0.0001), indicating that the model is statistically significant. The 

outputs suggest that except for lgdp, all the other variables are statistically significant. The overall 

R Square value indicates 58.15% of the variation in lvolume is explained by the independent 

variables overall. Lagged logged salmon volume (lvolume1) is associated with a 0.3204 unit 

increase in the current logged salmon volume (volume), which suggests a strong positive 

relationship between the volume in the current and previous periods. lprice has a negative 

coefficient of -0.8192 suggesting that a one-unit increase in the logged salmon price (lprice) is 

associated with a decrease of 0.8192 units in the current logged salmon volume (lvolume). Logged 

GDP (lgdp) has a positive effect on lvolume, but it is not significant. The covid variable has a 

coefficient of 0.127 which implies that during the COVID-19 pandemic (covid = 1), lvolume 

increased by approximately 12.76% as compared to the pre-COVID-19 period.  
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Figure 3: Fixed Effect Regression on half yearly dummy variables  

 

In Figure 3, After running the fixed-effects panel data regression using OLS (Ordinary Least 

Square) estimation for the half yearly dummy variables we found out that during y20_1, y20_2, 

y21_1, y21_2 show a significant positive effect on sales volume. This suggests that during 

COVID-19 the consumption of sales volume increased. lprice has a significant negative effect on 

the sales volume (β = -0.811, p < 0.001) and the lgdp demonstrates a notable positive impact on 

sales volume (β = 0.450, p < 0.001). Overall, the model is statistically significant.  
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Figure 4: Fixed Effect Regression for the Product label “Salmon Fresh (Total)” 

 

In Figure 4 we almost run a similar regression but this time we find that for the product label 

"Salmon Fresh (Total)", both the logged price (lprice) and the presence of COVID-19 (covid) have 

significant effects on the logged volume (lvolume). The coefficient of lprice is -0.5727782, 

meaning that a 1% increase in the logged price is associated with a reduction of approximately 

0.5727782% in the logged volume, holding other variables constant. The coefficient of covid is 

0.2502106, indicating that the presence of COVID-19 is associated with a 0.2502106% increase 

in the logged volume, all else being equal. And as we can see the model is statistically significant. 

 Next, we tried to run regressions of lvolume1, lprice of every country and the COVID-19 impact 

on every country as independent variable keeping lvolume as the dependent variable for the 

product label Salmon (Total). 
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Figure 5: Multiple Linear Regression on log volume as dependent variable for 

Product label “Salmon (Total)” 

 

As we can depict from Figure 5, the variable lvolume1 positive and statistically significant 

relationship with volume of salmon consumed during the previous period and the present time. 1% 

increase in the previous period's volume is associated with a 0.136% increase in the current period's 

volume, ceteris paribus. The lprice of Salmon (Total) in Poland, Belgium, Netherlands, and 

Portugal have a significant negative impact on the volume and statistically significant. For 

instance, an increase in the logarithm of price in Poland is associated with a decrease in lvolume 

by about 0.35. The rest of the countries were not statistically significant. Regarding COVID-19 

variables all countries have a statistically significant positive effect on the volume of "Salmon 

(Total)". This suggests that the COVID-19 situation has led to an increase in the volume of salmon 

across these countries. The lgdp variable was not significant. The high R-squared value of the 

model (0.9583) indicates a strong model fit, which suggests that the variables included in this 

analysis explain a substantial portion of the variability in the volume of "Salmon (Total)" 
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There were a lot of varieties of salmon under the “product_label”. That is why we summarized the 

consumptions and took the top six salmon product labels in Figure 6. They were respectively 

Salmon (Total), Salmon Fresh (Total), Salmon Natural Fresh (Total), Salmon Natural Fresh Not 

Prepacked, Salmon Smoked (Total), and Salmon Smoked Fresh 

 

 

Figure 6: Summary of Salmon volume of all Product Labels 

We ran regression against these specific product categories to find more specific outcomes. 
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Figure 7: Multiple Linear Regression for Product Label “Salmon Natural Fresh Not 

Prepacked” 

The regression shown in Figure 7 tells us that the variables lvolume1 and lprice are statistically 

significant. The lgdp variable is not statistically significant in this model. We see a 1-unit increase 

in salmon volume from the earlier period will result in a subsequent approximate increase of 0.32 

unit in the current period's salmon volume. The log prices of all the countries have a negative 

impact salmon consumption volume. The consumption of salmon volume is significantly impacted 

solely by the COVID-19 cases in Sweden and Portugal. There is a correlation between the rise in 

COVID-19 cases and a decline in volume in Sweden, although in Portugal, an increase in COVID-

19 cases is associated to an increase in volume which seems to be unexpected compared to the 

previous regressions. The model has a high R-squared value of (0.9686) and Adjusted R-squared 

(0.9672), indicating that it explains approximately 96.86% of the variation in the volume of 

"Salmon Natural Fresh Not Prepacked". 
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Figure 8: Multiple Linear Regression for Product Label “Salmon Smoked (Total)” 

We can depict from Figure 8 that lagged volume of salmon is not significant and the lprice and 

lgdp is statistically significant. The log price of salmon in all the countries has a negative relation 

with logged salmon volume. The COVID-19 coefficients suggest varied impacts across different 

countries. Specifically, increases in COVID-19 cases are associated with increased product volume 

in Italy, Poland, Portugal, and Spain (p-values < 0.05), but not in Sweden, Germany, Belgium, 

France, and the Netherlands (p-values > 0.05). The dependent variable's variability is predicted by 

the model to be explained by R-squared and Adjusted R-squared values of 0.9536 and 0.9515, 

respectively which explains a good model fit.  

In Figure 9 we ran a similar analysis for the product label Salmon Natural Fresh (Total). This 

analysis follows a similar trend. The independent variable lgdp is not statistically significant, while 

lvolume1 is close to being significant. All the other variables in the model are statistically 

significant. Overall, the model indicates that prices and COVID-19 cases significantly impact the 

volume of "Salmon Natural Fresh (Total)". Specifically, increasing prices tend to reduce the 
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Figure 9: Multiple Linear Regression for Salmon Natural Fresh (Total) 

volume while increasing COVID-19 cases seem to raise it. GDP and lagged volume have less 

impact on household salmon consumption. The R-squared and Adjusted R-squared values are 

0.9600 and 0.9582, respectively, explaining the variability in the dependent variable, and the F-

statistic and its associated p-value show the significance of the whole model. 

  

After that, we tried to see price fluctuation by keeping the logged price ‘lprice’ as the dependent 

variable to examine the relationship between price differentials (lprice_sweden-lprice_spain) and 

COVID-19 impacts (covid_sweden-covid_spain) on the sales of the product label "Salmon Fresh 

(Total)" in Figure 10. Albeit the coefficients for all variables except covid_sweden are zero, 

indicating that there is no statistically significant relationship between price differentials and 

COVID-19 impacts on the sales volume of "Salmon Fresh (Total)", The R-squared value of 0.4693 

suggests there are other factors that should be accounted for in the model which is evident in Figure 

10. 
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Figure 10: Multiple Linear Regression on COVID-19 impact on all the countries for 

Salmon Fresh (Total) 
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Chapter 6: Findings and Summary 

6.1 Findings 

The main aim of the research was to analyze whether there was any fluctuation in salmon price 

and volume before and during COVID-19 in different countries by analyzing their household panel 

data. After running distinct types of regressions with the data set, we have found some interesting 

insights from the data. The regressions were mostly focused on the volume, price, GDP, and effect 

of COVID-19 on the consumption of different product categories of salmon in household panel 

data from Spain, France, Belgium, Poland, Germany, Portugal, Sweden, Italy, and Netherlands. 

Below, we have highlighted key findings based on our hypothesis and key variables. 

Log volume and Lagged volume: The lagged volume (lvolume1) variable consistently showed a 

positive and statistically significant relationship with the currently logged volume of salmon 

products. This indicates that past sales volume strongly influences the present volume, indicating 

a positive demand trend. 

Relationship between salmon volume and price: We found that in majority of the cases 

throughout the regression where the results were statistically significant, there was a negative 

correlation between Salmon volume and price, which shows that if the price increases, the volume 

of consumption decreases which follows the law of demand and supply. For instance, in Figure 6, 

we can observe that for the product label ‘Salmon Natural Fresh Not Prepacked’, for the dependent 

variable ‘lvolume’, the independent variable ‘lprice’ has a negative coefficient for all the countries; 

In Portugal, 1 unit increase in price for ‘Salmon Natural Fresh Not Prepacked’ will result in a 

1.8605 decrease in salmon consumption volume. 

GDP: The regression consistently confirms that an increase in GDP has resulted in an increase in 

household salmon consumption volume. 

The effect of COVID-19: The most interesting insight was revealed during the regression: during 

COVID-19, household consumption of salmon increased for most of the salmon product labels in 

some countries. For the Product label “Salmon Natural Fresh Not Prepacked”, consumption 
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increased in Sweden and Portugal during COVID-19, although the other countries displayed a 

positive correlation but were not statistically significant. In coefficients, while others do not. 

Specifically, Poland, Belgium, France, and Spain show significant coefficients Another example 

was “Salmon (Total)" shown in Figure 4, where coefficients for all the covid country variables 

were positive and statistically significant, indicating an increase in volume with the COVID-19 

impact. 

These findings have some contradictions and some similarities with similar studies conducted in 

the past. A study conducted by Janssen et al. (2021) in Germany, Slovenia, and Denmark about 

changes in food consumption before and during COVID-19 discussed that during the pandemic, 

consumption of fresh vegetables and fish decreased overall; however, consumption of frozen foods 

and bread increased. It is notable that households in Germany with children were more likely to 

increase their intake of fish and fruit. Another AI-based analysis also contradicted our assumption. 

The results indicated that during COVID-19, fish purchases were reduced by 50% (Eftimov et al., 

2020).  

 

6.2 Summary of findings  

Based on the findings from this research, the original hypotheses (H0 and H1) cannot be entirely 

supported or refuted across the board due to the observed varied effects of COVID-19 on salmon 

consumption across various countries.  

The volume of salmon consumed was found to be positively influenced by the volume consumed 

in the previous period, demonstrating a continuous demand trend. The negative correlation 

between salmon volume and price follows the principles of consumer demand theory: when prices 

rise, demand (or volume) declines.  

In terms of GDP, an increase correlated with a rise in household salmon consumption volume, 

following the income effect in the consumer demand theory: when income (GDP as a proxy) rises, 

the consumption of normal goods (salmon, in our case) tends to increase. 

In contrast to H0, the effect of COVID-19 on the price and demand for salmon consumption in 

European markets was not consistently negative. While the pandemic did promote a general trend 
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of higher consumption in certain nations (Sweden and Portugal), no statistically significant 

positive associations were seen in other countries. Nevertheless, for product labels such as 

"Salmon (Total)" and "Salmon Natural Fresh Not Prepacked", the COVID-19 variable exhibited 

positive and significant coefficients, indicating an unanticipated increase in volume during the 

pandemic. This occurrence could be linked to a consumer behavioral change toward home cooking 

and healthy eating habits, but more research is needed. 

Despite all that has been said, it is worth noting that these findings differ from those of prior 

research such as Janssen et al. (2021) and Eftimov et al. (2020), which reported a decline in fish 

intake during the pandemic. This could be due to variances in technique, study period, or shifts in 

customer behavior as time passes. 

In summary, while COVID-19 had an impact on salmon pricing and demand, the trajectory and 

scope of the effect varied among nations and product labels. To properly explain these disparities, 

it is critical to go deeper into unique market dynamics, consumer behavior, and local COVID-19 

metrics. 
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Chapter 7: Conclusion and Recommendations 

7.1 Limitations of the Study     

In our research, we took panel data from the household market, and the dataset has a lot of potential 

for different analyses. We primarily extracted the data from the whole dataset that we needed for 

our research and later we again had to deduct some parts of it as the data was not consistent and 

we did not want to get inconclusive results or errors in our results. 

Primarily, we started to work with ten European Countries, namely, Belgium, Sweden, Spain, 

Italy, Poland, Portugal, Germany, Great Britain, and the Netherlands. But in our dataset, we had 

GDP records of Great Britain but before till the year 2020 but no records of Household Data of 

Great Britain so we did not include Great Britain in our analysis. This is one of the drawbacks of 

our research that we could not include the purchase behavior of the consumers of Great Britain.  

Secondly, the data was collected through volunteers from households who were shopping in 

grocery shops. The data does not represent 100 percent of the household market in those 9 

countries. And the data was recorded through scanning which can also sometimes include more 

input of goods or sometimes can miss the exact data on salmon so the full reliability of the data 

cannot be guaranteed. The data also only displays the household use of salmon and does not 

include the whole purchase record of the countries so we cannot estimate the total purchase volume 

nor can estimate the total fluctuation rate in a complete market level.  

Thirdly, there are other elements that can also influence salmon consumption in these countries 

that we could not consider due to data restrictions. If there were more supply of other fish in that 

region or country than Salmon, it can also affect consumption. Border restrictions and lack of 

supply can play a vital role in demand. During COVID-19 period there are other noticeable factors 

too that were affected and resulted in changes to Salmon consumption. 

During our analysis, we found that household consumption of salmon has increased during 

COVID-19 compared to pre-Covid-19 era, but we could not compare the consumption of salmon 

against substitute products i.e., cod, mackerel and we lacked data if salmon consumption has 

increased because of the unavailability of other seafood products in the market or not. Another 

significant limitation of this study is we conducted our research against household panel data, as 
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in people who have consented to use their consumption history. It does not represent the whole 

household population. Another argument is we did not consider the sales data in restaurants, 

supermarkets, and groceries, which would have helped us get a clearer picture of salmon 

consumption behavior before and during the pandemic. 

7.2 Recommendations for Future Research   

In our dataset, there are various sorts of data reserved. There are various scopes of research if any 

researchers want to do that. COVID-19 mortality ratio and its impact on consumption directly did 

not analyze any connection, but there is a difference it made during COVID-19 period; those 

aspects can be considered for future research. Some other future scopes are mentioned below:  

1. Dietary Modifications: Researchers can investigate further to see whether there were any notable 

dissimilarities in salmon consumption habits within the pre-COVID and COVID eras. This 

analysis can help determine whether there was any altercation in consumer behavior and how the 

epidemic affected eating decisions or their purchase behavior or if they kept dietary nutrients in 

mind while buying salmon as salmon is known for its dietary supplements. 

On the other hand, Omega-3 fatty acids are known for salmon's high nutritional value. Researchers 

can evaluate whether there were any alterations in the public's perception of the health advantages 

of eating salmon during, particularly the pandemic. Analyzing variations in salmon intake can also 

aid in assessing how nutrition may affect public health. 

2. Financial and supply chain Impact: Salmon is a well-liked and reasonably priced fish. The 

consumption of salmon before and during the pandemic can be compared to let researchers 

determine how much COVID-19 affected households’ budgets as during COVID-19 the income 

of household to household can vary and if the income was affected by their purchase power of 

salmon. Consumption patterns that change could be a sign of shifting financial circumstances or 

changes in purchasing power during the pandemic. 

At the same time, to match the demand in European markets, salmon is frequently imported from 

different nations. If there were any supply chain hiccups during the COVID period that had an 

impact on salmon availability or costs, researchers can investigate them. Such knowledge can help 

us comprehend how food supply chains can be vulnerable in emergency situations.  
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3. Sustainability and Environmental Impact: Salmon farming has an impact on the ecosystem, 

notably fish waste and water contamination. There has been a lot of concern regarding this matter, 

researchers might investigate whether consumer awareness and purchase behavior regarding the 

ecological and environmentally friendly procurement of salmon were affected by the pandemic 

because of the lower price of the product. On the other hand, if, during the pandemic, people 

preferred sustainability caught Salmon over Farmed salmon and if the high price has an impact on 

the choice or not. 

European cuisines and cultural customs heavily rely on salmon. Researchers can investigate 

whether the pandemic caused changes in celebratory or festive meals, which would change the 

cultural importance of salmon eating. This investigation can shed light on how the pandemic has 

affected dietary customs on a sociocultural level. 

7.3 Conclusion  

This analysis of salmon consumption patterns in Belgium, Sweden, Poland, France, Germany, 

Portugal, the Netherlands, Spain, and Italy during and pre-Covid period reveals a significant 

increase in salmon consumption in the COVID-19 pandemic compared to the mentioned years 

before the pandemic. This finding contradicts the general assumption that the pandemic had a 

negative impact on overall food consumption. But in the case of Salmon, the scenario is different.  

Aquaculture for salmon is an export-focused industry, although it generates a small percentage of 

the worldwide production of seafood in terms of volume (Tveterås & Tveterås, 2010). 

Nevertheless, there can be several variables that helped boost salmon consumption throughout the 

COVID-19 period. Firstly, salmon's advantages in nutrition were recognized by many, such as its 

high omega-3 fatty acid concentration, which was important in maintaining a strong immune 

system during the pandemic. Secondly, individuals spend more time cooking and experimenting 

with recipes during lockdowns, making salmon a popular choice for home cooking due to its 

flexibility in culinary preparations. Additionally, the pandemic's effects on the supply chain did 

not significantly affect these countries' ability to purchase salmon. Importantly, the grocery stores 

played an essential role in ensuring that consumers would continue to have access to salmon. 
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It is noteworthy that the increased consumption of salmon during the COVID-19 period also had 

favorable economic effects for the nations involved. Salmon demand supported the regional and 

global seafood sectors, benefiting the livelihoods of farmers, fishers, and other connected business 

entities. This thesis focuses on the countries of Belgium, Sweden, Poland, France, Germany, 

Portugal, the Netherlands, Spain, and Italy, where salmon consumption increased during the 

COVID-19 pandemic. However, it is important to keep in mind that country-specific variations 

may exist due to border regulations, cultural preferences, dietary customs, and regional factors.  

The aim of this study was to analyze the impact of COVID-19 on salmon prices and consumption 

volume in several European marketplaces. The investigation, which used regression models, 

produced several insights. It was discovered that previous sales volume had a considerable 

influence on current volume, indicating a steady demand tendency. Furthermore, a negative 

correlation between salmon price and volume was found, validating the law of demand. 

Additionally, an increase in GDP was correlated with an increase in salmon consumption, which 

corresponds to the income effect in consumer demand theory.  

Future research could concentrate on conducting in-depth surveys, analyzing sales data, and 

conducting consumer interviews to gain a thorough understanding of the factors causing the 

increased consumption of salmon during the COVID-19 era in these European nations. This would 

validate the findings presented in this thesis and explore additional dimensions 
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lvolume1_f~e      11,967    .8887807    2.158745  -3.426515    9.20702
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lgdp_portu~l      13,198    .5372422    2.226853          0   9.882838
  lgdp_spain      13,198    1.723624    4.107772          0    11.5964



  Saturday July 29 13:37:13 2023   Page 3

covid_sweden      13,200    .0738636    .2615588          0          1

covid_poland      13,200    .0284091    .1661448          0          1
 covid_italy      13,200    .0246212    .1549736          0          1
covid_germ~y      13,200    .0738636    .2615588          0          1
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       y20_1      13,200    .1154545    .3195818          0          1
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       y21_1      13,200    .1154545    .3195818          0          1
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