
 

 
Import Dependence in the Danish Production Structure: 

Evidence from Input-Output Analysis and Econometric Modeling 

 

3 June 2025 

10th semester, Cand.oecon. 

Master’s thesis 

 

Sofie Hartung Sletskov – 20205792 

Katrine Houmann Jensen – 20204769 

 
Supervisor: Hamid Raza 

 

Number of characters: 171,805 



 

Abstract 

This paper aims to develop an Almost Ideal Demand System (AIDS) model with an Input-

Output (IO) framework to investigate the underlying demand patterns within the Danish pro-

duction structure. From this, the import dependence of five selected industries is derived. This 

sectoral-level analysis of import dependence forms the basis for assessing the aggregate import 

reliance of the Danish economy. The model structure is divided into two blocks: i) the domestic 

production block, describing total production and production costs for five selected industries, 

and ii) the final aggregate demand block, which highlights the role of consumption, government 

spending, investment, inventories, and exports. The industries that have been selected are i) 

Pharmaceuticals, ii) Food products, beverages, and tobacco, iii) Transportation, iv) IT & Elec-

tronics, and v) Other industries. The model is built and estimated using annual input-output 

data from 1966 to 2023 provided by Statistics Denmark. 

The study found that the estimated price effects revealed a varying degree of import depend-

ence across the industries under investigation. The Pharmaceutical industry was the least im-

port dependent industry since the primary inputs were characterized as substitutes. The Food 

products, beverages, and tobacco industry only showed one statistically significant cross-price 

effect, thereby making it difficult to conclude. However, the one statistically significant effect 

showed signs of complementarity and constituted one-fourth of the total expenditure within the 

industry, thereby highlighting some degree of import dependence. The Transportation industry 

also revealed a low degree of import dependence, again because of substitutability. The IT & 

Electronics industry was highly import dependent, which was driven by the complementarity 

characterizing four of the five estimated cross-price effects. Lastly, ‘Other industries’ also re-

vealed a high degree of import dependence, again due to complementarity within the primary 

inputs. Based on this, the Danish economy was found to be highly import dependent. This was 

because the import dependent industries constituted a total of around 84 percent of the Danish 

production in 2023. Hence, the majority of Danish economic output was produced within in-

dustries that showed signs of import dependence. By removing the first seven observations and 

re-estimating the model, the same conclusions were reached regarding the import reliance, 

thereby strengthening the robustness of the results.  

Therefore, the study concludes that import dependence is present within the Danish production 

structure. However, given that the majority of Denmark’s imports originate from the EU, it is 

challenging to draw definitive conclusions regarding the potential vulnerabilities arising from 

import dependence, given the EU’s role as a low-risk and integrated trade partner. If the critical 



 

inputs are sourced from outside the EU, they pose a greater risk and vulnerability to the Danish 

economy. Following this, the robustness of the results and the choice of industries were dis-

cussed to highlight the reliability of the obtained results.  
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1. Introduction  
The global economy is undergoing profound changes, characterized by significant uncertainty, 

threats of declining global trade, rising geopolitical tensions, and an increasing focus on eco-

nomic security. Well-established business models are being challenged, and economic interde-

pendencies are now regarded as geopolitical vulnerabilities (Draghi, 2024a, p. 1). What is cur-

rently considered a vulnerability has historically served as a driver of economic growth in the 

global economy. Nonetheless, the growing interconnectedness of economies has also increased 

the speed and scale at which economic shocks and crises can spread. This interconnectedness 

stems from networks that link nations through the flow of goods, services, capital, and infor-

mation. These connections are essential for enabling global trade and investment, but they also 

serve as channels through which disruptions in one part of the world can spread across borders 

and affect other economies (Office for Budget Responsibility, 2022, pp. 57-63).  

For small, open economies like Denmark, trade openness represents both a strength and a vul-

nerability in a world where geopolitical considerations increasingly shape economic decisions. 

Over the last three years, these geopolitical tensions have intensified starting with the Russian 

invasion of Ukraine in 2022, and more recently, with the election of Donald Trump as president 

of the United States in 2025 and the implementation of his protectionist trade policy. These 

events will affect international cooperation, and increase the risks associated with economic 

reliance on key global actors. Russia’s invasion of Ukraine has not only disrupted European 

energy markets but also raised concerns about supply chain security and economic stability 

within the European Union (Nguyen, 2022). This is in line with the findings in the most recent 

report on the future of European competitiveness. The report underscores the urgent need for 

the European Union to reduce its dependencies and states that for Europe to remain free, it 

must become more independent, with a focus on securing critical raw materials and enhancing 

production capacity in strategic sectors (Draghi, 2024b, pp. 7-8). Furthermore, a shift towards 

protectionist policies in the United States under President Donald Trump’s leadership could 

create trade barriers, thereby posing challenges for small, open economies like Denmark 

(CEPR, 2025). Donald Trump has imposed a 10 percent tariff on all countries and even higher 

individual reciprocal tariffs on the countries with which the United States has the largest trade 

deficits (The White House, 2025). This reinforces global uncertainty and adds to the fragility 

of international interdependencies.  
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This heightened level of uncertainty in the global economy is reflected in the Global Economic 

Policy Uncertainty Index. As shown in Figure 1 below, the index has experienced significant 

spikes during the above-mentioned key global events, notably the outbreak of the COVID-19 

pandemic in 2020, the Russian invasion of Ukraine in February 2022, and the period surround-

ing the re-election of Donald Trump in 2025. These fluctuations in uncertainty highlight the 

significant and immediate impact that geopolitical and economic shocks can have on the inter-

connected world economy.  

Figure 1: Global Economic Uncertainty Index 

 
Source: Federal Reserve Economic Data (2025) 

Compiled by the authors 

These vulnerabilities underscore how crucial it is to examine the trade dependence of the Dan-

ish economy. Since Denmark is a small, open economy, the consequences of disrupted supply 

chains and global fragmentation, where the global economy becomes more divided, may be 

severe. Denmark has some large multinational companies like Novo Nordisk and A.P. Møller 

Mærsk, employing a large number of workers in Denmark, with 30,000 and 15,820 employees 

respectively (Novo Nordisk, 2025; Maersk, 2024, p. 120). Therefore, the Danish economy may 

be severely affected if some of the large multinational companies experience an economic 

downturn due to this. A study performed by the Danish National Bank (2024) finds that in-

creased fragmentation can increase economic losses and lead to upward pressure on consumer 

prices in Denmark. Moreover, the study finds that changing trade patterns can have economic 

consequences for the Danish economy despite the absence of a decline in global trade. The 

Danish production and import may be at risk because of a dependence on critical strategic 
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inputs such as raw materials, chemicals, and technological components. Particularly, Danish 

shipping is highly dependent on imported inputs, which for example include inputs such as 

fuel, port and terminal operations, and leasing of foreign-owned vessels. The pharmaceutical 

industry is also reliant on crucial imported inputs as they import active pharmaceutical ingre-

dients from China and India (The Danish National Bank, 2024, p. 12).  

These examples illustrate that important Danish industries rely heavily on inputs sourced from 

abroad. In light of the growing geopolitical uncertainty and global supply chain vulnerabilities, 

it has become crucial to assess the extent to which the Danish economy is exposed to such 

dependencies. Addressing this matter is the objective of this study. The thesis will contribute 

to the discussion by providing the first formal econometric investigation of Denmark’s trade 

dependencies using historical input-output data in combination with a statistical model. By 

employing a statistical model on input-output data, this paper offers new empirical insights into 

the Danish production structure and import dependencies. The thesis provides a disaggregated 

view of how different industries respond to changes in input prices. Input-output data is espe-

cially well-suited for this type of analysis, as it offers a comprehensive representation of the 

inter-industry flows and the structure of production in the Danish economy. This analytical 

framework was originally developed by the economist Wassily Leontief to study the interde-

pendencies of economic sectors (Leontief, 1936). The input-output framework captures the 

interdependencies between industries in an economy, thereby enabling a detailed analysis of 

both domestic and imported flows within the Danish economy. The IO-data represents, in mon-

etary value, how goods and services are exchanged between suppliers and demanders. It applies 

that the input-output table is an integrated part of the national accounts statistics. Therefore, 

the data will be consistent with the national accounts in both individual years and over time 

(Statistics Denmark, 2020).  

Other studies have similarly used input-output data to investigate vulnerabilities in critical trade 

relationships. Arriola et al. (2024) investigate how reduced trade flows between OECD and 

major non-OECD (MNOE) countries impact global value added. The study finds a high degree 

of interdependence between the OECD and MNOE countries, particularly between China and 

OECD countries. The findings emphasize that these economies are highly dependent on each 

other for trade, with significant linkages in both imports and exports. In another study, Ayas 

(2017) also uses the input-output framework to investigate the import dependence of the Turk-

ish economy. The study finds that the textile and transportation sectors were found to be the 

most import dependent, and their continued growth suggests that import dependence in the 
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Turkish economy will likely rise unless action is taken to encourage the domestic production 

of intermediate inputs, particularly within manufacturing. The paper concludes that reducing 

import dependence could lead to benefits such as higher employment and a reduction in trade 

deficits, emphasizing the need for a shift towards greater domestic input use in the Turkish 

economy. The applied method in the two studies will be further explained in the literature 

review in section 3. To the best of our knowledge, the sensitivity of production input demand 

to price changes in Denmark has not yet been investigated using input-output analysis in con-

nection with a statistical model. Therefore, this thesis will build upon the described input-out-

put framework and further incorporate a statistical model to explore the underlying demand 

dynamics within the Danish production structure. This thesis will thus provide an additional 

methodological contribution by combining econometric estimation techniques that are com-

patible with input-output data.  

Integrating input-output data in an econometric framework requires substantial pre-processing 

and methodological effort. The data must be carefully structured and aligned with the model, 

while theoretical restrictions must also be satisfied. The integration allows for an estimation of 

the underlying input demand structures in the Danish economy, which is the main objective. 

The focus of this paper will be on the following five industries within the Danish economy: i) 

Pharmaceuticals, ii) Food products, beverages, and tobacco, iii) Transportation, iv) IT & Elec-

tronics, and v) Other industries. These industries are selected based on several criteria: first, 

their importance for Danish exports; second, they represent different aspects of Danish produc-

tion; and third, other studies have found that they rely on critical imported inputs. The motiva-

tion will be further elaborated in section 5.1. 

As mentioned, the thesis aims to gain a deeper understanding of Denmark’s import reliance 

and the underlying demand mechanisms. In section 2, the research question of the thesis is 

outlined. In section 3, existing literature and methodological approaches to examining import 

dependence are reviewed. In section 4, the scientific theoretical considerations that have been 

made in the preparation of this paper are outlined. In section 5, the empirical methodology and 

the data preparation processes are presented. In section 6, a general representation of the econ-

ometric framework carried out in this paper is presented along with an empirical estimation of 

the statistical models. In addition, a comparative analysis is conducted, where the results of the 

statistical models are compared across two different data periods to determine whether the ob-

tained estimates are sensitive to the duration of the data period. In section 7, the methodology 

and the obtained results are discussed. Section 8 concludes this paper.   
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2. Research question  
Based on the preceding introduction, the thesis’s research question is: 

- To what extent is the Danish production structure dependent on imported inputs, and 

how can this be examined using input-output analysis and econometric modeling? 

3. Literature Review 
In this section, the existing literature is reviewed with a focus on studies that apply input-output 

(IO) analysis, as well as some of the few studies that combine input-output analysis with Al-

most Ideal Demand System (AIDS) models to analyze trade and import dependencies. The aim 

is to identify key approaches, methodological choices, and significant findings in previous 

studies examining trade and import dependence to establish a solid foundation for further anal-

ysis. 

As mentioned in the introduction, Arriola et al. (2024) examine the evolution of trade depend-

encies between the OECD countries and major non-OECD countries (MNOE), including Bra-

zil, China, India, Indonesia, Russia, and South Africa. The study is motivated by recent con-

cerns about supply chain disruptions caused by geopolitical tensions and natural events, high-

lighting the need to identify vulnerabilities in critical trade relationships. To analyze these de-

pendencies, the study applies three empirical approaches, including input-output analysis. The 

input-output analysis, in particular, captures both direct and indirect trade links. The authors 

reduce trade flows between OECD and MNOEs by 10 percent to measure the economic impact 

on global value added. This method helps identify the broader economic consequences of dis-

ruptions in trade, focusing on the changes in value added across industries and countries. The 

analysis uses OECD TiVA data from 2019, covering 75 sectors, to show global trade linkages 

and the potential impact of reduced trade flows on economies, based on the most recent data 

unaffected by the pandemic. All three methodologies, including input-output analysis, show a 

high degree of interdependency between the OECD and MNOE countries, particularly between 

China and OECD countries. The finding emphasizes that these economies are highly dependent 

on each other for trade, with significant linkages in both imports and exports (Arriola et al., 

2024, pp. 76-88).  

In another study, Ayas (2017) uses an input-output analysis to investigate the import depend-

ence of the Turkish economy between 1995 and 2011. The analysis is carried out by utilizing 

the National Turkish Input-Output Tables from the World Input Output Database (WIOD). The 
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study focuses on sectoral import dependence and explores key factors influencing the total 

import effect on sectors. These include import intensity, the sectors' share of total output, and 

inter-sectoral input-output relationships. The study finds that the production structure of the 

Turkish economy changed between 1995 and 2011, with an increase in both imported and do-

mestic input levels. Furthermore, the results show that the value-added intensity of production 

decreased, indicating a growing reliance on imported intermediate inputs. The textile and trans-

portation sectors were found to be the most import dependent, and their continued growth sug-

gests that import dependence in the Turkish economy will likely rise unless action is taken to 

encourage the domestic production of intermediate inputs, particularly within manufacturing. 

The paper concludes that reducing import dependence could lead to benefits such as higher 

employment and a reduction in trade deficits, emphasizing the need for a shift towards greater 

domestic input use in the Turkish economy (Ayas, 2017, p. 13).  

A study conducted by the Danish National Bank (2024) examines the potential challenges that 

the fragmentation of global trade may pose to the Danish economy. In this context, fragmenta-

tion of global trade refers to disruptions in supply chains and increasing geopolitical tensions. 

Part of the analysis in the study is based on the BF model, developed by Baqaee and Farhi, 

which is an input-output model that describes the global economy with trade links between 

sectors across different economies. The model can be used to analyze the effects of changes in 

trade patterns, accounting for both direct and indirect trade relationships through global supply 

chains (The Danish National Bank, 2024, p. 22). The model is calibrated using the Asian De-

velopment Bank Multiregional Input-Output Database from 2019, consisting of 73 countries 

and 35 sectors. The model findings suggest that a more fragmented global economy could lead 

to significant economic losses and higher consumer prices, both globally and in Denmark. In 

the short term, certain sectors may be more exposed to these disruptions, particularly those 

reliant on critical imports. The study emphasizes that fragmentation could significantly disrupt 

production and the economy, especially if strategic goods like raw materials, chemicals, and 

technological components become harder to source. Furthermore, the findings suggest that the 

potential for permanent economic losses and price increases is particularly pronounced in Den-

mark, which relies heavily on global trade (The Danish National Bank, 2024).  

Thanagopal and Housset (2017) analyze French imports across five regions by utilizing sec-

toral data from the World Input-Output Database. The study applies a quality adjusted Almost 

Ideal Demand System (AIDS) model to perform an empirical analysis of price and quality 

competitiveness across five exporting regions towards France. This is done by estimating price 
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and quality elasticities on French imports and subsequently comparing these elasticities be-

tween the services and goods sectors. The estimates reveal that price elasticities are higher for 

homogeneous products, while quality plays a larger role for differentiated goods and services. 

The estimated cross-price and cross-quality elasticities illustrate the strength of competitive-

ness of exporting regions towards France. For emerging countries, competition is primarily in 

terms of price. In contrast, competition is primarily in terms of quality for developed countries. 

However, the study reveals some signs of increased focus on quality and hence a changed 

strategy for some of the emerging countries (Thanagopal & Housset, 2017).  

In addition, a study by Turkmen-Ceylan et al. (2025) examines the import demand for four key 

agricultural commodities in Turkey. These include i) cereals and preparations, ii) meat and 

meat preparations, iii) sugar and honey, and iv) vegetable oils. These commodities are chosen 

because they constitute a total of 90 percent of Turkey’s food import budget. The import de-

mand is analyzed using a Linear Almost Ideal Demand System (AIDS) model, which is esti-

mated by using the Seemingly Unrelated Regression (SUR) method. Data obtained from 

FAOSTAT’s database on international trade of agricultural output, spanning 35 years from 

1986 to 2020, is used. The study finds significant long-run own-price elasticities, where both 

i) vegetable oils and ii) cereals and preparations are particularly price sensitive. Consequently, 

i) meat and meat preparations and ii) sugar and honey imports show minimal price elasticities, 

which indicates stable consumption hereof. The study concludes that the Turkish economy is 

vulnerable to global price fluctuations. This finding applies in particular to vegetable oils. 

Therefore, the study encourages policies that can stabilize exchange rates and inflation. At the 

same time, it emphasizes the importance of enhancing domestic agricultural productivity to 

mitigate the risk (Turkmen-Ceylan et al., 2025).  

A recent study by Naqvi (2025) examines how global demand and supply elasticities vary 

across intermediate versus final goods in domestic and foreign sectors. Furthermore, the study 

examines how these elasticities shape the economic impact of trade shocks, such as the impo-

sition of tariffs. To examine this, the study applies a Quadratic Almost Ideal Demand System 

(QUAIDS) model to the Asian Development Bank’s Multi-Region Input-Output (MRIO) da-

taset, focusing on pooled data from 2021-2023. The findings show that demand is generally 

more responsive to income changes, while supply reacts more strongly to price changes, par-

ticularly for intermediate goods. The findings also highlight a growing dependence on foreign 

inputs with low substitutability. The study demonstrates potential global welfare losses of 

around 1.3 percent, with the highest losses up to 5.6 percent in countries that heavily rely on 
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U.S. imports for a simulated trade conflict between the US and the rest of the world. Contrary, 

the U.S. only experiences minor welfare losses. Therefore, the study provides a framework for 

how monitoring elasticities can help policymakers adapt to potential trade-related price shocks 

(Naqvi, 2025).  

These studies form the foundation for the methodology applied in this paper, which combines 

input-output analysis with the statistical framework of the Almost Ideal Demand System 

(AIDS) model. By employing this approach, the study aims to investigate the import depend-

ence of the Danish economy with a focus on the underlying demand patterns within the pro-

duction structure across five selected industries.  

Building on the existing literature, the next section outlines the scientific theoretical consider-

ations underlying the chosen analytical approach.  

4. Methodological considerations 
This section will outline the scientific theoretical considerations that have been made in the 

preparation of this thesis.  

As outlined in the introduction and reflected in the research question, the thesis investigates 

the Danish production structure with a focus on its degree of import dependence. The analysis 

is carried out through an econometric approach, where data processing and statistical estima-

tion are the methodological framework. Therefore, the analysis is methodologically rooted in 

a positivistic approach. This is because the positivistic approach generally focuses on identify-

ing relationships through quantitative approaches that utilize large sample sizes (Park et al., 

2020, p. 690). In this paper, the estimated statistical AIDS models are quantitative, econometric 

tools that rely on input-output data to identify and estimate demand relationships with a focus 

on substitutability and complementarity of production inputs within the industries of the Danish 

economy. Therefore, the methodological framework carried out in the thesis is positivistic.   

Even though the methodological foundation in the thesis is positivistic, it is important to also 

draw upon the ideas of the fundamental uncertainty framework, which has been proposed by 

the Post-Keynesian school of thought. As stated in the introduction, the world is characterized 

by rising uncertainty due to threats of declining global trade, rising geopolitical tensions, and 

an increasing focus on economic security. Because future events are fundamentally unknown, 

it is difficult to account for such fundamental uncertainty within the framework of the model 

applied in this paper (Ferrari-Filho & Conceicao, 2005). The estimated AIDS models are built 
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upon historical data, thereby providing insights into the structural evolvement of the Danish 

production structure. The model does not account for sudden exogenous shocks such as un-

foreseen supply chain disruptions and wars that can lead to changes in behavior and demand, 

thereby affecting the obtained results from the analysis carried out in this paper. Based on this, 

the model provided in this paper will best illustrate demand patterns under normal circum-

stances. Therefore, the findings of this paper will only contribute insights into the underlying 

dynamics of the Danish production structure.  

In line with the positivist approach, which emphasizes a quantitative and observable method-

ology, the next section will present how the applied input-output data has been collected, pro-

cessed, and applied to understand the underlying demand patterns of the Danish production 

structure and its reliance on imports. 

5. Empirical methodology 
This section will specify the empirical methodology and present the data preparation processes. 

The section will begin with a description of the processed input-output data. Hereafter, the 

processed data is depicted in an input-output table to provide a comprehensive picture of the 

inter-industry and final-demand flows of the Danish economy. Next, these flows will be de-

picted in Sankey diagrams, clarifying the magnitude of the economic value moving between 

different industries. Hereafter, technical coefficients are calculated, representing the proportion 

of total inputs used by specific industries in their production. These are important for the esti-

mation of the statistical model applied later in the analysis. Next, price indices are calculated 

as they allow us to calculate the deflated values of the input-output tables in 2010 prices. There-

fore, the input-output tables are converted from nominal to real values, as Statistics Denmark 

only provides nominal input-output tables. This is done to distinguish between unit changes 

and price changes in the model. Lastly, by using the technical coefficients and price indices, 

one aggregate price for each industry for each year is calculated. This ensures a simplified and 

meaningful interpretation.   

5.1 Data processing  
Input-output data from Statistics Denmark is used for the period 1966-2023, reported as annual 

data. The original input-output dataset from Statistics Denmark consists of 69 different indus-

tries, which have been aggregated into five broader industry categories to simplify the analysis. 

The five aggregated industries for the Danish production sector are: i) Pharmaceuticals, ii) 

Food products, beverages & tobacco, iii) Transportation, iv) IT & Electronics, and v) Other 
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industries, which contain all remaining industries within the Danish economy. These selected 

industries have been carefully chosen based on the following reasons.  

First, the Pharmaceutical industry has come to play a crucial role in the Danish economy, as it 

has contributed significantly to overall economic growth in recent years (Statistics Denmark, 

2024). In addition, this industry was selected because Denmark is critically dependent on spe-

cific imports, such as antibiotics and vitamins, from countries with potentially conflicting po-

litical interests. These goods are essential for the healthcare sector and other vital functions, 

which makes Denmark vulnerable to disruptions in supply chains (The Danish National Bank, 

2024, p. 25). Second, the industry of Food products, beverages & tobacco was selected because 

it represents a large share of consumer spending in the Danish economy, thereby ensuring a 

larger inclusion of consumer behavior in the analysis (Statistics Denmark, 2023). Third, the 

Transportation industry was selected because of its important role in imports and exports within 

the Danish economy (Statistics Denmark, 2025c). Furthermore, it was selected because a study 

performed by the Danish National Bank (2024) found that Danish shipping is particularly de-

pendent on imported inputs. Fourth, the IT & Electronics industry was selected due to the Eu-

ropean Union’s heavy dependence on imports of digital technology, as highlighted by the for-

mer president of the European Central Bank, Mario Draghi. Europe relies on a few suppliers, 

especially China, for critical materials and a large share of global chip production is concen-

trated in Asia (Draghi, 2024b, p. 7). The last industry, ‘Other industries’, aggregates all remain-

ing industries of the Danish economy that are not included in the first four industry groups. 

This ensures that the entire Danish economy is represented in the analysis. Based on this, it 

applies that the industries have been selected due to their economic relevance and already es-

tablished import reliance.  

The first industry, i) Pharmaceuticals, consists solely of one category from Statistics Denmark, 

labeled ‘Pharmaceuticals’. The second industry, ii) Food products, beverages, and tobacco, is 

also represented by a single category from Statistics Denmark, namely ‘Manufacture of food 

products, beverages, and tobacco’. The third industry, iii) Transportation, includes several sub-

categories within Transportation covering ‘Land transportation and transport via pipelines’, 

‘Water transport’, ‘Air transport’, ‘Support activities for transportation’, and lastly ‘Postal and 

courier activities’. The fourth industry, iv) IT & Electronics, consists of several industries from 

Statistics Denmark, namely ‘Manufacture of electronic components’, ‘Electrical equipment’, 

and ‘IT and information service activities’. The fifth industry, v) Other industries, covers all 

the 59 remaining industries in the data from Statistics Denmark.  
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The dataset captures the flows of goods and services from the 69 supplying industries to 121 

demanding entities for each year. Hence, for each year, the dataset comprises 69 supplying 

industries multiplied by 121 demanding entities, resulting in (69 x 121) = 8,349 observations 

per year. As the dataset spans over 58 years from 1966 to 2023, this amounts to a total of (8,349 

x 58) = 484,242 observations. A table with 484,242 observations is available for both domestic 

production and imports in respectively current prices and in constant prices of the previous 

year, resulting in the database consisting of four separate datasets, each consisting of 484,242 

observations. The 121 demanding entities have been aggregated into ten different types of us-

ers: the five industries that have already been defined and the five final demand categories, 

including consumers, government spending, investment, inventories, and exports.  

During the data processing phase, several discrepancies were identified between the con-

structed industry-level values and the official values reported by Statistics Denmark. A detailed 

examination of the discrepancies revealed that there were two main issues that caused incon-

sistencies in the data. First, duplicate entries related to government consumption were identi-

fied. In the original dataset, certain components of government consumption were counted 

multiple times in the total government consumption calculation. This led to an overestimation 

of the value. To address this, the redundant entries were removed, which ensured that each 

value was only counted once. This adjustment was essential in order to align our dataset with 

the official figures from Statistics Denmark. Second, the initial data for gross capital formation 

was included both as an aggregate value and in its disaggregated form. Therefore, the same 

data was counted twice, once as part of the total gross capital formation and again through its 

components. As a result, the total value of production was overestimated. To correct this issue, 

the aggregate value was retained, and the disaggregated components were removed to avoid 

double-counting. This approach ensured that the dataset was consistent with the official figures 

from Statistics Denmark. Having addressed these data discrepancies, the conducted database 

has become aligned with the official numbers from Statistics Denmark. Accordingly, the pro-

cess has been both extensive and demanding. The next step involves presenting an input-output 

table to visualize the dynamics of the conducted database.  

5.2 Input-Output Matrix 

This section presents the processed data described above in an input-output table. For demon-

stration, a specific year has been chosen to explain in depth how the calculations are carried 

out. The most recent year, 2023, has been chosen. An input-output table provides a compre-

hensive picture of the total economic activity within a country. This is achieved because the 
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table not only shows the flows of goods and services used as intermediate consumption be-

tween industries but also shows how the final production of the economy is utilized. Below, 

Table 1 presents a general representation of the input-output flows. As can be seen, a 5 by 5 

matrix captures the inter-industry flows, and the final demand flows are captured by a matrix 

of the same size, 5 by 5. Furthermore, flows from imports used in domestic production are 

represented in a 5 by 5 matrix. The same applies to the final demand for specified imports. As 

mentioned above, the final demand block consists of consumption, government spending, in-

vestment, inventories, and exports. The totals are represented in the last row and column 

(Thomsen et al., 2025, pp. 6-8).  

Table 1: Input-Output Matrix in general representation  

Source: Compiled by the authors  

By examining the components that make up final demand in the input-output table, the table’s 

data can be directly linked to the fundamental equation for Gross Domestic Product (GDP) as 

shown in equation 1 below. However, it should be noted that the input-output data applied in 

this study does not account for all flows within the Danish economy. The omitted flows include 

changes in unspecified imports, import duties, commodity taxes, VAT, other production taxes, 

compensation of employees, gross operating surplus, and mixed income. The calculation of 

GDP from the input-output table provided in this paper will therefore deviate slightly from the 

accurate number of GDP, as not all flows are taken into account. If all components and flows 

had been included, it would have been possible to accurately derive GDP since the input-output 

table measures the total value of the final demand for goods and services within a country 

during a given period. The table generally provides the detailed data necessary for calculating 

the overall level of economic activity, GDP, using the demand approach (Insee Méthodes, 

2014): 
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 𝐺𝐷𝑃 = 𝐶 + 𝐺 + 𝐼 + 𝑋 −𝑀 (equation 1) 

 

Building upon a general understanding of the input-output table, the focus shifts from a general 

representation of the input-output matrix to the Danish context. Table 2 displays an input-out-

put table based on Danish data for 2023, presented in nominal values. In this table, the rows 

indicate the sales of each industry to other sectors. For example, the first row reflects the pro-

duction of the Pharmaceutical industry. Industries produce both intermediate goods, which are 

sold to other industries for use in their production processes (captured by the two matrices of 

5 by 5 highlighted in light blue and light purple), and final goods, which are sold to different 

institutional sectors, including exports (captured by the two matrices of 5 by 5 highlighted in 

darker blue and darker purple). These contribute to the total final demand. When looking at the 

columns, they show the cost structure of each domestic industry’s production process. For in-

stance, the first column outlines the costs for the Pharmaceutical industry, which include do-

mestic and imported inputs.  

As an example, it can be observed that the Pharmaceutical industry sells inputs worth 0.597 

million DKK to the Food products, beverages & tobacco industry. Simultaneously, the Phar-

maceutical industry purchases inputs from the Food products, beverages & tobacco industry 

for 1.309 million DKK. 

Table 2: Input-Output Matrix of 2023  

 

Note: All the flows from 2023 are presented in nominal values in millions DKK 

Source: Compiled by the authors using IO-data from Statistics Denmark (2025a) 

As mentioned above, Table 2 illustrates the industry-level data in nominal terms, which serves 

as the foundation for the input-output analysis. Before introducing the price indices used to 

adjust the nominal values in the input-output table, the following section will illustrate the flow 
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of goods and services between domestic and foreign industries based on Table 2. The input-

output matrix for 2023 in nominal values will therefore be visualized through Sankey diagrams 

for each of the five industries in the subsequent sections.  

5.3 Visualization of input-output flows 
Below, the input-output data from Table 2 is depicted in a Sankey for each of the five industries 

for 2023 in nominal values. A Sankey diagram is a visual representation of the input and output 

flows for each industry. On the left-hand side of the specific industry, the flow of inputs is 

illustrated. On the right-hand side, the flow of sales can be seen. The flow of imports has been 

aggregated to simplify the visualization, thereby ensuring a clearer understanding of the aggre-

gated flows. It applies that the width of each flow in the diagram is proportional to the magni-

tude of the economic value moving between the different industries (Lupton & Allwood, 2017).  

First, the input-output flows for the Pharmaceutical industry is presented in the figure below.  

Figure 2: Input-output flows for Pharmaceuticals 

 

Source: Compiled by the authors using IO-data from Statistics Denmark (2025a) 

This Sankey diagram depicts the primary economic flows into and out of the Danish Pharma-

ceutical industry. The largest inflows to this industry originate from imports, ‘Other industries’, 
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and the domestic Pharmaceutical industry itself. The large internal inflow reflects the utiliza-

tion of the sector’s output as intermediate consumption within its production stages. Further-

more, the substantial flow from imports highlights the industry’s dependence on internationally 

produced inputs. The right-hand side of the diagram is dominated by sales to exports. This 

underscores the importance of the Danish Pharmaceutical industry in foreign markets, thus 

illustrating the industry’s importance for the Danish GDP as mentioned in section 5.1. 

 

Moving on, the figure below depicts the input and output flows of the Danish Food products, 

beverages, and tobacco industry.  

 

Figure 3: Input-output flows for Food products, Beverages, and Tobacco 

 

Source: Compiled by the authors using IO-data from Statistics Denmark (2025a) 

From the figure above, it can be noted that a significant portion of the Food products, bever-

ages, and tobacco industry’s input is sourced from ‘Other industries’ and imports, which indi-

cates that the industry has a significant reliance on inputs from a diverse range of other domes-

tic industries as well as international sources. In addition, smaller input flows are observed 
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from the Food products, beverages, and tobacco industry itself, which indicates internal trans-

actions and interdependencies.  

Regarding the output flows, the primary destinations for food products, beverages, and tobacco 

are consumers, as expected since they are fundamental consumer goods, and exports, which 

highlights the industry’s importance in Denmark’s international trade. Moreover, there is a 

notable output that is directed back to the domestic Food products, beverages, and tobacco 

industry, which indicates internal transactions.  

The figure below illustrates the input and output flows of the Transportation industry.  

Figure 4: Input-output flows for Transportation  

 
Source: Compiled by the authors using IO-data from Statistics Denmark (2025a) 

The figure reveals that the Danish Transportation industry relies mostly on inputs from ‘Other 

industries’ and the Transportation industry itself, with a smaller fraction of the inputs originat-

ing from imports. The Transportation industry is therefore reliant on inputs from a diverse 

range of other domestic industries, as well as internationally produced goods to a smaller ex-

tent. Also, there is a degree of interdependency within the Transportation industry.  



 

 17 

The outputs of the Transportation industry reveal that a large fraction consists of exports, 

thereby indicating the industry’s importance for Denmark’s trade. Additionally, the outputs of 

the Transportation industry go to ‘Other industries’, the Transportation industry itself, and di-

rectly to consumers.   

Moving on to the next industry, the figure below depicts the economic flows into and out of 

the Danish IT & Electronics industry.  

Figure 5: Input-output flows for IT & Electronics  

 
Source: Compiled by the authors using IO-data from Statistics Denmark (2025a) 

As shown in the figure above, the largest inputs to the IT & Electronics industry are sourced 

from ‘Other industries’, imports, and the IT & Electronics industry itself. This highlights the 

industry’s reliance on a wide range of domestic suppliers, international sourcing, and internal 

transactions.  

On the other hand, the outputs from the IT & Electronics industry show that the primary desti-

nations are exports and ‘Other industries’. Following these two largest output destinations, the 

IT & Electronics industry itself and investment make up the second-largest amount of the out-

put flow. Thus, this industry is an important international player for the Danish economy and 

an important supplier to other domestic industries.  
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The final Sankey diagram examines the ‘Other industries’ sector. This particular industry is 

significant as it encompasses the remaining industries within the Danish economy, thereby 

reflecting a substantial portion of the overall economic activity in Denmark.  

Figure 6: Input-output flows for ‘Other industries’ 

 
Source: Compiled by the authors using IO-data from Statistics Denmark (2025a) 

The Sankey diagram reveals that the most significant inputs to ‘Other industries’ come from 

‘Other industries’ itself and from imports. This finding makes sense as the industry includes 

many different industries across the Danish economy, pointing to a high level of exchange and 

dependence between the industries in this group. At the same time, the reliance on imports 

highlights that ‘Other industries’ are connected to global supply chains and depend on foreign 

goods and services.  

The output flows from this industry are spread across many different sectors, which indicates 

that it supplies many sectors. Again, this is expected, as the industry includes a wide range of 

industries and makes up a large share of the overall Danish economy.  



 

 19 

Across all five examined industries, a clear pattern can be observed in the input flows. The 

main inputs come from imports, ‘Other industries’, and the industry itself. This pattern is evi-

dent for all industries, which indicates a high degree of internal connections within the indus-

tries as well as a significant reliance on both domestic and international supply chains.  

Having established a pattern for the inputs used in each of the five industries, the focus will 

now turn to the calculation of technical coefficients.   

5.4 Technical coefficients  

Moving on, this section will introduce technical coefficients for each of the five industries. 

Calculating technical coefficients is a standard practice in input-output analysis (Raa, 1994, p. 

3). The technical coefficients are calculated as they are essential for later estimation of the 

statistical Almost Ideal Demand System (AIDS) model where the technical coefficients serve 

as the dependent variable in the system of demand equations.  

The technical coefficients for a specific industry represent the proportion of total costs allocated 

to each input type. In order to obtain the technical coefficients for each of the five industries, 

the total input costs for each industry are first calculated. This is given by the following equa-

tion: 

Total input cost = Total cost of domestic inputs + total cost of imported inputs (equation 2) 

 

It should be noted that when referring to industry-specific costs, one must consider the column 

in the input-output table corresponding to a given industry. Specifically, the first five rows 

within each column in the input-output table reflect expenditures on domestic inputs, whereas 

the subsequent five rows represent expenditures on imported inputs. By summing the total cost 

of domestic inputs and the total cost of imported inputs, the total input cost for a given industry 

is calculated. From these, technical coefficients are derived, representing the proportion of total 

costs allocated to each input type.  

The technical coefficients of each industry (both domestic and imported inputs) are calculated 

as follows (Eurostat, 2008, p. 484):  

 
𝑤!"#$% =

𝐸𝑥𝑝𝑒𝑛𝑑𝑖𝑡𝑢𝑟𝑒	𝑜𝑓	𝑖𝑛𝑑𝑢𝑠𝑡𝑟𝑦	𝑗	𝑜𝑛	𝑝𝑢𝑟𝑐ℎ𝑎𝑠𝑖𝑛𝑔	𝑑𝑜𝑚𝑒𝑠𝑡𝑖𝑐	𝑖𝑛𝑝𝑢𝑡	𝑖
𝑇𝑜𝑡𝑎𝑙	𝑖𝑛𝑝𝑢𝑡	𝑐𝑜𝑠𝑡	𝑜𝑓	𝑖𝑛𝑑𝑢𝑠𝑡𝑟𝑦	𝑗  

 

(equation 3) 
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𝑤!"!% =

𝐸𝑥𝑝𝑒𝑛𝑑𝑖𝑡𝑢𝑟𝑒	𝑜𝑓	𝑖𝑛𝑑𝑢𝑠𝑡𝑟𝑦	𝑗	𝑜𝑛	𝑝𝑢𝑟𝑐ℎ𝑎𝑠𝑖𝑛𝑔	𝑖𝑚𝑝𝑜𝑟𝑡𝑒𝑑	𝑖𝑛𝑝𝑢𝑡	𝑖
𝑇𝑜𝑡𝑎𝑙	𝑖𝑛𝑝𝑢𝑡	𝑐𝑜𝑠𝑡	𝑜𝑓	𝑖𝑛𝑑𝑢𝑠𝑡𝑟𝑦	𝑗  

 

(equation 4) 

Each industry will have 10 technical coefficients (five domestic and five imports), one for each 

of the underlying supplying industries. This applies to all years from 1966 to 2023. In the data, 

this is reflected by a three-dimensional matrix of dimensions 10 (inputs) x 5 (industries) x T 

(years), where each element represents the technical coefficient from a specific industry (do-

mestic or imported) used in the production of a specific industry in a given year. This is repre-

sented by the matrices below, where each matrix consists of 10 inputs (rows) across 5 industries 

(columns) from 1966 up until 2023:  

Table 3: Technical Coefficient Matrix 

 

Source: Compiled by the authors 

Taking industry 1, Pharmaceuticals, as an example, the following calculations are performed 

to obtain the technical coefficients. By using the input-output data presented in Table 2, the 

calculations are as follows: 

 𝑤&&#$% =
11.039
114.343 = 0.09654 

 

(equation 5) 

 𝑤'&!% =
64.218
114.343 = 0.56163 (equation 6) 
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Besides the two technical coefficients shown above, eight others are also calculated for the 

Pharmaceutical industry to represent all inputs used for production, covering both domestic 

and imported inputs. It should be noted that all the technical coefficients within a given industry 

sum to 1, as they represent the total input cost. The table below presents the technical coeffi-

cients for all five industries for the year 2023. They are depicted to provide insights into the 

most recent input composition.  

As an example, it can be observed that the Pharmaceutical industry spends 56.16 percent of its 

total input costs on imported pharmaceutical inputs and 1.15 percent on domestically produced 

food products, beverages & tobacco inputs.  

Table 4: Technical coefficients for 2023 

 

Source: Compiled by the authors using IO-data from Statistics Denmark (2025a) 

Throughout the remainder of this paper, the technical coefficients will be referred to as input 

demand shares, as they essentially indicate how much each industry demands of the underlying 

inputs. 

Building upon the calculated coefficients shown in the table above, the following figures pro-

vide a stacked bar plot of each of the five industries, illustrating the development of the input 

demand shares for the period 1966-2023.  

The figure below depicts the input demand shares for the Pharmaceutical industry.  
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Figure 7: Input Demand Shares for Pharmaceuticals (1966-2023) 

 

Source: Compiled by the authors using data from Statistics Denmark (2025a) 

The plot shows that the inputs used by the Pharmaceutical industry have shifted over the years. 

At the beginning of the period, imported inputs made up the largest share of the total inputs 

demanded by the Pharmaceutical industry. From the early 1970s through the 1990s, the share 

of imported inputs decreased substantially, while the share of domestically sourced inputs in-

creased. Therefore, domestic inputs became the dominant category in the middle of the sample. 

Following the 1990s, the trend reversed so that the share of domestic inputs declined, while the 

share of imported inputs increased. This results in imported inputs regaining their position as 

the dominant category in the later part of the period. It should also be noted that the Pharma-

ceutical industry has relied on imported inputs from ‘Other industries’ throughout a large part 

of the period. However, over the past couple of years, the fraction of imported inputs from 

‘Other industries’ has declined, while inputs from imported Pharmaceuticals now seem to be 

very important for the production of pharmaceuticals in Denmark.  

The figure below depicts the input demand shares for the industry of Food products, beverages, 

and tobacco.  
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Figure 8: Input Demand Shares for Food products, beverages, and tobacco (1966-2023)

 

Source: Compiled by the authors using data from Statistics Denmark (2025a) 

The figure illustrating the input demand shares for Food products, beverages, and tobacco re-

veals a stable pattern throughout most of the period. The Danish production of Food products, 

beverages, and tobacco is mostly reliant on domestic inputs, mainly from ‘Other industries’ 

and Food products etc. However, it should be noted that inputs from imported Food products 

etc., have gradually increased since the 1990s, making the industry more reliant on imported 

inputs. Nonetheless, the share of domestic inputs remains the dominant category throughout 

the entire period from 1966-2023.  

Next, the following figure illustrates the input demand shares for the Transportation industry.  
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Figure 9: Input Demand Shares for Transportation (1966-2023) 

 

Source: Compiled by the authors using data from Statistics Denmark (2025a) 

The evolution of the input demand shares for the Transportation industry also reveals a rela-

tively stable pattern throughout the period from 1966 to 2023. The Transportation industry in 

Denmark is mainly reliant on inputs from domestic Transportation, domestic ‘Other indus-

tries’, and imported ‘Other industries’. Nonetheless, the industry has become more reliant on 

imported inputs from Transportation and IT & Electronics since the mid-1990s. However, do-

mestic inputs remain the dominant category compared to imported inputs.  

The figure below illustrates the development of input demand shares in the IT & Electronics 

industry.  
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Figure 10: Input Demand Shares for IT & Electronics (1966-2023) 

 

Source: Compiled by the authors using data from Statistics Denmark (2025a) 

The development of the input demand shares for the IT & Electronics industry also reveals a 

relatively stable pattern throughout the years 1966 to 2023. The domestically sourced inputs 

make up the largest share for all years, with inputs from ‘Other industries’ and IT & Electronics 

dominating. Regarding the imported inputs, the largest contributions come from ‘Other indus-

tries’ and IT & Electronics. As illustrated by the figure, the inputs from ‘Other industries’ make 

up the largest part of imported inputs at the beginning of the period, but a shift occurs in the 

remaining years, with imported inputs from IT & Electronics becoming increasingly signifi-

cant.  

The figure below illustrates the development of input demand shares in ‘Other industries’.  

  



 

 26 

Figure 11: Input Demand Shares for ‘Other industries’ (1966-2023) 

 

Source: Compiled by the authors using data from Statistics Denmark (2025a) 

Above, the figure reveals that the inputs demanded by ‘Other industries’ remain relatively con-

sistent throughout the period from 1966 to 2023. The domestically sourced inputs make up the 

largest share of all inputs, making them the dominant category. Also, it should be noted that 

the broad category of ‘Other industries’ is mainly reliant on domestic inputs from ‘Other in-

dustries’ followed by imported inputs from ‘Other industries’. This pattern is expected due to 

the broad nature of this category, which captures a wide variety of inputs not classified else-

where.  

As mentioned earlier in section 5.3, a clear pattern can be observed in the input structure for 

all industries. Each industry’s main inputs come from imports, ‘Other industries’, and the in-

dustry itself.  

5.5 Price indices  
This section will show the calculation of price indices as Statistics Denmark only provides 

nominal input-output tables. Therefore, price indices will be calculated to deflate input-output 

tables in 2010 prices. The year 2010 is used as the base year due to the same practice in a 

similar study using Danish input-output data (Thomsen et al., 2025, p. 9).  
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The price indices are calculated using data from Statistics Denmark. As mentioned in section 

5.1, input-output data from the period 1966-2023, reported on an annual basis, is used in both 

current and last year’s prices. Therefore, the Paasche price index technique can be used to 

calculate a price index. The change in price (P) is calculated for each industry (I) and each time 

period (t). This is done by dividing the value in current prices (𝐼(𝑃() by the value of last year’s 

prices (𝐼(𝑃()&). This provides 𝐺𝐹(, which is the price growth factor (Thomsen et al., 2025, p. 

9): 

 𝐺𝐹( =
𝐼(𝑃(
𝐼(𝑃()&

=
𝑃(
𝑃()&

 (equation 7) 

As an example, the following results are obtained for the Pharmaceutical industry for a subset 

of the years:   

2008: 

 𝐺𝐹*++, =
48.60401
47.04981 = 1.033033 (equation 8) 

2009: 

 𝐺𝐹*++- =
49.82911
48.68580 = 1.023484 (equation 9) 

2010: 

 𝐺𝐹*+&+ =
61.32694
58.19412 = 1.053834 (equation 10) 

2011: 

 𝐺𝐹*+&& =
64.30141
65.38000 = 0.983494 (equation 11) 

2012: 

 𝐺𝐹*+&* =
73.25165
72.99596 = 1.003503 

 

(equation 12) 

After obtaining the price growth factor, 𝐺𝐹(, 2010 is chosen as the base year and a price index 

is defined by setting 2010 equal to 1:  

 𝐼𝑛𝑑𝑒𝑥*+&+ = 1 (equation 13) 
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For each year after 2010, the price index is computed by multiplying the previous year’s index 

by that year’s growth factor. 

 𝐼𝑛𝑑𝑒𝑥(	(01(23	*+&+) = 𝐼𝑛𝑑𝑒𝑥()& · 𝐺𝐹( 

 

(equation 14) 

For example, this is how it is calculated for 2011 and 2012: 

 𝐼𝑛𝑑𝑒𝑥*+&& = 𝐼𝑛𝑑𝑒𝑥*+&+ · 𝐺𝐹*+&& = 1 · 0.98324 = 0.983494 (equation 15) 

 	

𝐼𝑛𝑑𝑒𝑥*+&* = 𝐼𝑛𝑑𝑒𝑥*+&& · 𝐺𝐹*+&* = 0.983494 · 1.003503 = 0.986939 

 

(equation 16) 

 

For each year before 2010, the price index is calculated by dividing the subsequent year’s index 

by that year’s growth factor.  

 𝐼𝑛𝑑𝑒𝑥(	(521$32	*+&+) =
𝐼𝑛𝑑𝑒𝑥(6&
𝐺𝐹(6&

 

 

(equation 17) 

Below, the calculations for 2008 and 2009 are illustrated:  

 𝐼𝑛𝑑𝑒𝑥*++- =
𝐼𝑛𝑑𝑒𝑥*+&+
𝐺𝐹*+&+

=
1

1.053834 = 0.9489 (equation 18) 

 

 𝐼𝑛𝑑𝑒𝑥*++, =
𝐼𝑛𝑑𝑒𝑥*++-
𝐺𝐹*++-

=
0.9489
1.023484 = 0.9271 (equation 19) 

The resulting price indices are summarized in the table below: 

Table 5: Summarized statistics for the Pharmaceutical industry 

 
Source: Compiled by the authors using IO-data from Statistics Denmark (2025a) 

The same procedure is applied for each industry for both domestic and imported inputs. There-

fore, 10 price indices are computed in total for each year. These can be seen in Table 6. Thus, 

there will be 58 matrices in total with 10 price indices. In Table 6, 𝑝𝑦(& represents the domestic 
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producer price index for the total production of industry 1, Pharmaceuticals, and 𝑝𝑖𝑚(
& repre-

sents the import price index for industry 1, Pharmaceuticals, in producer prices.  

Table 6: Price indices in IO  

 
Source: Compiled by the authors  

The 10 price indices are presented graphically in the figure below for the five industries.  

Figure 12 - Price indices for each industry 

 

Source: Compiled by the authors using IO-data from Statistics Denmark (2025a) 
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From the above, it can be derived that the domestic price and the import price for the Pharma-

ceutical industry follow a similar trend. Both price indices experienced a rapid increase from 

1970 to 1990. This may be explained by the implementation of the Kefauver-Harris Amend-

ments of 1962 which required pharmaceutical companies to test their drugs before selling them 

to consumers. This increased development times and R&D costs, thereby leading to an upward 

pressure on prices (Kennedy, 2019, p. 16). Hereafter, the trend has been more stable. The im-

port prices have exceeded the domestic prices for the entire period except for the period after 

2010. For the Food products, beverages, and tobacco industry, it applies that the domestic and 

import prices follow the same trend for the entire period. The import prices are slightly higher 

than the domestic prices in the entire period. In the 1970s, the domestic and import prices are 

characterized by high inflation. The high inflation was caused by bad weather conditions in the 

US and the rest of the world, which sent food prices spiking (Blinder, 1982, p. 265). For the 

Transportation industry, the domestic and import prices follow the same trend for the entire 

period. However, the domestic prices within this industry experienced a spike in 2022, which 

may stem from the rising gas and electricity prices caused by Russia’s invasion of Ukraine 

(The Danish National Bank, 2023). For the IT & Electronics industry, it applies that import 

prices consistently exceeded the domestic prices up until 2010. Hereafter, the domestic prices 

are slightly higher than the import prices, but overall, they have followed the same trend in 

recent years. The downward trend for prices of IT & Electronics since the 1980s is explained 

by technological advancements and innovation (Rosoff, 2015). For ‘Other industries’, it is the 

case that domestic and import prices follow the same overall trend for the period. Again, the 

import prices are higher compared to the domestic prices, with a few exceptions in certain 

years.    

Moving on, the calculated input demand shares and price indices are used to create one aggre-

gated price for each industry in the following section. 

5.6 Aggregate price deflators 
Building upon the preceding calculations of input demand shares and price indices, this section 

will outline how one aggregate price is calculated for each of the five industries. The aim is to 

estimate one single aggregate price for each of the five industries, even though the underlying 

assumption of the data is that each industry sets its own individual price. As a result, there are 

practically 10 different prices within each industry, as there is a distinct price for each of the 

five domestic and five imported inputs. The decision to calculate one aggregate price per in-

dustry is driven by the practical necessity of managing the dimensions of the matrix, which 
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would otherwise become too complex to allow for a meaningful computation. By employing a 

weighted aggregate price, the complexity of the statistical model, which will be estimated later, 

is reduced. This enables a more meaningful analysis of the demand structure across all five 

industries. The calculation of one aggregate price per industry is carried out by taking the geo-

metric mean and performing the following: 
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(equation 20) 

 

This calculation is performed for each individual industry for each year. Thus, there will be 5 

aggregate price deflators in total for each year (1966 to 2023). Taking 2023 as an example, the 

aggregate price deflators are presented below in Table 7: 

Table 7: Aggregate price deflators for 2023 

 
Source: Compiled by the authors using IO-data from Statistics Denmark (2025a) 

At this point, all data has been processed and all parameters prepared for the estimation of a 

statistical Almost Ideal Demand System (AIDS) model. The following section will therefore 

present the general representation of an AIDS model, the empirical estimation process, and its 

strengths and weaknesses.  

6. Almost Ideal Demand System (AIDS) model  
Building on the insights given by the input-output analysis of the Danish production structure, 

this section will introduce the statistical Almost Ideal Demand System (AIDS) model. For our 

analysis of the Danish production structure and its import dependencies, an AIDS model is 

preferable, as it provides insights into the underlying demand patterns for the choice between 

domestic or imported inputs. Therefore, this statistical framework provides insights into the 

dynamics that the thesis aims to explore. The purpose of this model is to specifically investigate 
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how changes in relative prices impact the demand for inputs produced domestically versus 

those imported.  

6.1 General representation of the AIDS model 
To provide a clear understanding of the analytical framework used in this paper, the following 

section will outline the general representation of the AIDS model. The Almost Ideal Demand 

System model can be used in demand analysis (Deaton & Muellbauer, 1980) with its general 

representation as: 
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(equation 21) 

Where: 

• 𝜔! is the input demand share for input 𝑖, 

• 𝑝" is the price of input 𝑗, 

• 𝑋 represents total expenditure, 

• 𝑃 is a price index, and 

• 𝜇! is an error term. 

The AIDS model must satisfy three theoretical restrictions, which are as follows: 

Firstly, the adding-up restriction: 

 
W𝜔! = 1
:
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(equation 22) 

 

This restriction states that the sum of all input demand shares must be equal to one. This implies 

that the total input cost is fully allocated across all the considered inputs (Deaton & Muellbauer, 

1980, p. 314).  

Secondly, the homogeneity restriction: 

 ∑ 𝛾!" = 0,:	
"9&  for 𝑖 = 1,… , 𝑛 

 

(equation 23) 

This restriction states that the sum of the price coefficients in each equation must be zero. This 

means that if all prices and total expenditures change by the same proportion, the quantities 

demanded remain unchanged. For instance, if the price of all inputs (domestic and foreign) 
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doubles, and simultaneously, the total input cost also doubles, the theory suggests that the pro-

portion of expenditure allocated to domestic versus foreign inputs should not change. There-

fore, consumers will only respond to relative prices and real purchasing power. Thereby, the 

restriction is in line with economic theory, and it prevents the model from responding to purely 

nominal changes in the economic environment (Deaton & Muellbauer, 1980, p. 314).  

Thirdly, the symmetry restriction: 

 𝛾!" = 𝛾"! ,	for 𝑖 ≠ 𝑗 (equation 24) 

 

This restriction states that the cross-price coefficients are symmetric. This condition reflects 

that the effect of a change in the price of input 𝑗 on the quantity demanded of input 𝑖, when 

utility is held constant, should be equal to the effect of a change in the price of input 𝑖 on the 

quantity demanded of input 𝑗 under the same conditions. For instance, one could consider a 

scenario where an increase in the price of imported inputs leads to an increased demand for 

domestically produced substitutes. Here, the symmetry restriction implies that a similar in-

crease in the price of domestic inputs would have a symmetrically related effect on the demand 

for imported inputs (Deaton & Muellbauer, 1980, p. 314).  

It applies that the price index 𝑃 in an AIDS model is often computed as a Stone Price Index 

(Selvanathan et al., 2023, p. 95). Therefore, the same method is applied in our estimation. The 

Stone Price Index is represented as: 

 
ln(𝑃) =W𝜔!ln	(𝑝!)
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(equation 25) 

The Stone Price Index is a share-weighted geometric average of prices. This index is introduced 

due to its ability to linearize the model in its parameters, thereby simplifying its computation 

and estimation using simple econometric techniques (Moschini, 1995).  

Having reviewed the general methodology, the following section will clarify how the AIDS 

models are specified in this particular study. 

6.2 Specification of the applied AIDS model 
This section aims to explain the underlying dynamics when estimating the empirical AIDS 

models in this study. For the empirical estimation of the AIDS model, it is standard practice to 

drop one of the 𝑛 equations in the system so that the adding-up condition is automatically 
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satisfied (Avouyi-Dovi et al., 2019). In this particular case, where the demand for domestic and 

foreign inputs across five different industries is considered, this would initially suggest a sys-

tem of ten share equations within each industry (5 domestic and 5 imported). Therefore, one 

equation (𝜔&+) will be omitted from the estimation process, and the estimation in this study 

will proceed with a system of nine equations. The coefficients for the omitted equation are 

recovered as: 

 𝛾&+" = −(𝛾&" + 𝛾*" + 𝛾;" + 𝛾<" + 𝛾8" + 𝛾'" + 𝛾=" + 𝛾," + 𝛾-") (equation 26) 

 

and 

 𝛼&+ = 1 − (𝛼& + 𝛼* + 𝛼; + 𝛼< + 𝛼8 + 𝛼' + 𝛼= + 𝛼, + 𝛼-) (equation 27) 

 

and  

 𝛽&+ = −(𝛽& + 𝛽* + 𝛽; + 𝛽< + 𝛽8 + 𝛽' + 𝛽= + 𝛽, + 𝛽-) (equation 28) 

 

The AIDS model will be estimated for 𝜔&, 𝜔*, 𝜔;, 𝜔<, 𝜔8, 𝜔', 𝜔=, 𝜔,, and 𝜔-, while the 

results for 𝜔&+ will be derived from the above.  

To estimate the AIDS model for each of the five industries, the input demand shares for all ten 

industries (5 domestic and 5 foreign) are extracted. These are depicted earlier in Table 4. As 

stated above, only nine of the ten equations will be estimated to ensure that the adding-up 

restriction is satisfied. Therefore, nine equations with the following form, where 𝑖 represents 

the input demand shares (𝜔&, …, 𝜔-),  for a given industry, 𝑗 will be estimated: 

𝜔!," = 𝛼! + 𝛾!& ln(𝑝&) + 𝛾!* ln(𝑝*) + 𝛾!; ln(𝑝;) + 𝛾!< ln(𝑝<) + 𝛾!8 ln(𝑝8)

+ 𝛾!' ln(𝑝') + 𝛾!= ln(𝑝=) + 𝛾!, ln(𝑝,) + 𝛾!- ln(𝑝-)

+ 𝛾!&+ ln(𝑝&+) + 𝛽! c
𝑋
𝑃d + 𝑢! 

(equation 29) 

 

In order to align the estimation of the model with theory, the restrictions from the previous 

section must be imposed. In the system of nine equations, this translates into 36 symmetry 

restrictions (e.g., 𝛾!" = 𝛾"!) and 9 homogeneity restrictions (e.g., ∑ 𝛾!" = 0-	
"9& ). A full specifi-

cation of these restrictions can be found in Appendix 11.1 and 11.2.  
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An AIDS model is estimated for each of the five selected industries using the Seemingly Un-

related Regressions (SUR) technique. The application of the SUR method, introduced by Zell-

ner (1962), is particularly useful when analyzing a system of demand equations such as the 

AIDS model. This is due to the fact that the system of input demand share equations in the 

AIDS model is likely to exhibit contemporaneous correlation, which means that error terms 

across the different equations are not independent within the same period. To account for this 

potential correlation and to improve the efficiency of the estimates, the SUR method is applied. 

The SUR method estimates all input demand share equations simultaneously. This allows for 

the use of different factors to explain each share and takes into account any relationship be-

tween the residuals of the equations. Consequently, the SUR approach provides more accurate 

estimates by leveraging this additional information. In contrast to this, the Ordinary Least 

Squares (OLS) estimation estimates each equation individually (Cadavez & Henningsen, 

2011/12, p. 2).  

Building on the above, the following section will outline the strengths and limitations associ-

ated with the chosen application of the AIDS model. This is done to highlight why this partic-

ular model is well-suited to address our research question before conducting the empirical es-

timation.  

6.3 Strengths and limitations 
In this section, the advantages and disadvantages of using an Almost Ideal Demand System 

(AIDS) model in economic analysis will be presented.  

The AIDS model by Deaton and Muellbauer (1980) offers several advantages for demand anal-

ysis. First, one of the advantages of the AIDS model is its ability to provide an arbitrary first-

order approximation of any demand system, thereby reflecting many types of demand behav-

iors. Second, the model satisfies the axioms of choice, which ensures consistency with rational 

behavior. Third, the model aggregates perfectly over consumers in a way that does not require 

parallel linear Engel curves. Hence, the model captures that consumers react differently to 

changes in their income. Concerning the specific research carried out in this paper, the model 

can capture that industries react differently to changes in their input costs. Fourth, the AIDS 

model allows for a simple estimation, since it avoids the need for non-linear estimation to a 

high degree. Lastly, the framework makes it possible to test for the restrictions of adding-up, 

homogeneity, and symmetry, thereby ensuring the theoretical consistency of the model. This 
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verifies that the model makes reliable and consistent predictions about demand responses when 

prices and income change (Deaton & Muellbauer, 1980, p. 312).   

On the other hand, the static AIDS model also has some disadvantages. First, the static AIDS 

model fails to consider short-run consumer responses to income and price changes. This is due 

to the assumption that when income and price change, consumers immediately and fully adjust 

to a new consumption equilibrium level. However, this assumption does not always apply in a 

real-life context, because it takes time for consumers to reach a new equilibrium consumption 

level in each time period. This delay is caused by short-term factors such as adjustment costs, 

unexpected real price levels, incorrect expectations, and habit formation (Selvanathan et al., 

2023). Furthermore, in the original paper, Deaton & Muellbauer (1980) highlight that even 

though the model is an improvement compared to previous demand models, it should still not, 

particularly in its static form, be regarded as a fully satisfactory explanation of consumers’ 

behavior (Deaton & Muellbauer, 1980, p. 312). 

Despite certain limitations, the advantages of employing the AIDS model are considered to 

outweigh its drawbacks. This is due to the fact that the statistical framework enables a detailed 

analysis of the underlying demand patterns within the five industries regarding the choice be-

tween domestic or imported inputs.   

Building upon the theoretical foundation for estimating the demand system, the analysis now 

turns to its practical application in the context of the five industries under study. The subsequent 

sections will present the estimation results for each of the five industries, followed by a detailed 

presentation and interpretation of the empirical findings.  

6.4 Empirical AIDS models (1966-2023) 

6.4.1 AIDS model for the Pharmaceutical industry 
This section will present the results from a static AIDS model for the Pharmaceutical industry. 

A static framework is applied in this analysis due to the complexity associated with estimating 

and managing a dynamic model. The static framework is appropriate and sufficient for the 

purpose of analyzing structural relationships at a given point in time, as the focus is not on the 

dynamic adjustments of prices. The static model estimates the sensitivity of the Pharmaceutical 

industry’s demand to price changes in both domestic and imported production inputs. The es-

timates provide an understanding of how the industry adjusts its demand for inputs in response 

to price changes. This allows for a derivation of the import dependence within this industry.   
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The estimated static AIDS model for the Pharmaceutical industry provides the following price 

effects shown in Table 8 below. As seen below, the estimated price effects are depicted in a 

10-by-10 matrix, where each row corresponds to an input demand share equation 𝜔&, 𝜔*, 𝜔;, 

𝜔<, 𝜔8, 𝜔', 𝜔=, 𝜔,, 𝜔- and 𝜔&+,	and each column represents the logged price regressors for 

both imported and domestically produced inputs 𝑙𝑛(𝑝𝑦!), 𝑙𝑛(𝑝𝑦"), 𝑙𝑛(𝑝𝑦#), 𝑙𝑛(𝑝𝑦$), 𝑙𝑛(𝑝𝑦%), 

ln(𝑝𝑖𝑚!), ln(𝑝𝑖𝑚"), ln(𝑝𝑖𝑚#), ln(𝑝𝑖𝑚$), and ln(𝑝𝑖𝑚%). The estimation of the AIDS model 

yields similar 10-by-10 matrices of price effects for each of the five industries, which are all 

depicted in Appendix 11.3.  
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Table 8: Price effects of the Pharmaceutical industry 

 
Signif. Codes: (***) 0.001; (**) 0.01; (*) 0.05; (·) 0.1 
Source: Compiled by the authors using IO-data from Statistics Denmark (2025a) 
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The diagonal coefficients, also called own-price coefficients, represent how an increase in the 

price of either domestic or imported inputs impacts the input demand share of that same input. 

For example, the first diagonal coefficient shows how a domestic price increase in pharmaceu-

tical inputs impacts the input demand share for domestic pharmaceuticals.  

The off-diagonal coefficients are also called cross-price coefficients. These coefficients capture 

the impact of a price change in one input on the demand for another input. The lower off-

diagonal triangular coefficients should be equal to the off-diagonal upper triangle. This ensures 

that the model fulfills the symmetry condition. For instance, a 1 percent price increase in im-

ported pharmaceuticals will increase the input demand share of domestic pharmaceuticals by 

0.2039 percentage points. Consequently, it applies that a 1 percent price increase in domestic 

pharmaceuticals will increase the input demand share of imported pharmaceuticals by 0.2039 

percentage points. Therefore, the model satisfies the symmetry condition. A positive cross-

price coefficient implies that the inputs are substitutes, while a negative cross-price coefficient 

indicates complementarity (Auer & Papies, 2019). However, one must keep in mind that the 

interpretation is not necessarily that simple. When stating complementarity and substitutability, 

it is assumed throughout this paper that a price change causes a change in demand. However, 

it is important to acknowledge that the reverse causality may also hold, where changes in de-

mand affect the prices. As an example, assume that imported food inputs and domestic food 

inputs are complementary inputs. According to the standard interpretation, this would mean 

that an increase in the price of imported food inputs would result in a decrease in the demand 

for domestic food inputs. However, this would not necessarily be correct, if the price increase 

of imported food inputs was caused by an increase in demand. If the higher price is caused by 

higher demand, a larger quantity of imported food inputs is bought. Therefore, this will result 

in a greater demand for domestic food inputs (Sexton, 1991).  

Given the complexity of Table 8, the price effects are visualized in a heatmap below in Figure 

13. In this heatmap, the diagonal is highlighted to represent the own-price effects. To address 

the research question concerning trade dependence, the heatmap also emphasizes the cross-

price effects between domestically produced inputs and import prices and vice versa. The main 

focus will be on the substitution between domestic and foreign inputs of the same industry type. 

As an example, how the pharmaceutical industry’s demand for domestic IT & Electronics in-

puts will react when the import price of IT & Electronics inputs increases. These crucial price 

effects are found at positions (1, 6), (2, 7), (3, 8), (4, 9), (5, 10), and their symmetric equivalents 

at positions (6, 1), (7, 2), (8, 3), (9, 4), (10, 5). These values related to their respective average 
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input demand share reflect the price sensitivity of demand for domestic versus imported inputs 

in the industry under study, thereby allowing for a derivation of the import dependence. In the 

analysis of the cross-price effects, only the effects of a change in import prices will be dis-

cussed. The colors in the heatmap represent the magnitude and in which direction the price 

effects go. Darker purples represent larger positive price effects, while a darker blue shade 

indicates larger negative price effects. The statistical significance of the price estimates is de-

noted by asterisks. Furthermore, the analysis will only focus on the statistically significant es-

timates.  

It should be noted that the estimate shown in the square bracket in each row represents the 

mean value of the input demand share for each respective input for the industry under study. 

The mean is calculated over the period 1966 to 2023. The mean is included to highlight the 

importance of each input in the total input expenditure of the specific industry. When the mean 

value is small, the corresponding price effects are expected to be limited. Consequently, a large 

mean value is assumed to be associated with a larger price effect. Therefore, if only a small 

share of total expenditure is allocated to a given input, one would not expect price changes to 

have a large effect on the demand share for that input. For example, the heatmap below reveals 

that the Pharmaceutical industry purchases 4.2 percent of its input from the domestic Pharma-

ceutical industry. This is a relatively small share, which is reflected by the low magnitude of 

the own-price effect (-0.067) at position (1, 1). 

In continuation of the above, it is important for the reader to bear in mind that the results are 

interpreted as a 1 percent increase in relative prices. However, it applies that for some industries 

a 1 percent increase in relative price may be an extreme increase compared with the actual 

observed historical fluctuations between import and domestic prices. In section 5.5, Figure 12 

reveals that the domestic and import prices are almost one-to-one historically for especially the 

Food products, beverages, and tobacco and Transportation industries. Therefore, a 1 percent 

change in relative prices would be an extreme scenario for these two industries. This dynamic 

can explain why the magnitude of some of the cross-price coefficients may look unrealistic 

given their mean input demand share values. As an example, the heatmap below shows that a 

1 percent increase in the import price of food products etc. will result in a 0.189 percentage 

point decrease in the input demand share for their domestic counterpart within the Pharmaceu-

tical industry. As the inputs from this industry only constitute 7.2 percent of the total expendi-

tures within the Pharmaceutical industry, one would expect the magnitude of the cross-price 

effect to be smaller.  
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Moving on, the estimated price effects for the Pharmaceutical industry will be presented and 

interpreted.  

Figure 13: Heatmap of price effects in the Pharmaceutical industry 

 

Signif. Codes: (***) 0.001; (**) 0.01; (*) 0.05; (·) 0.1 

Source: Compiled by the authors using IO-data from Statistics Denmark (2025a) 

Starting at the diagonal in the heatmap, all own-price effects are depicted. The greatest negative 

price effect is -1.214, which indicates that a 1 percent increase in import prices for ‘Other 

industries’ will reduce the input demand share of imported inputs from ‘Other industries’ by 

1.214 percentage points. This estimate does not align with the economic framework of the 

model, as input demand shares must lie within the interval of 0 and 1. Therefore, an estimate 

of -1.214 implies that the input demand share will turn negative, thus indicating a negative 

share of inputs from imported ‘Other industries’. This is not feasible, which may indicate a 

potential misspecification of the model. Nevertheless, it should be noted that this is the only 

estimate that contradicts the model’s underlying economic framework.  

The remaining negative own-price effects are of a smaller magnitude. The mean value of input 

demand shares for these inputs constitutes only a small share of the total inputs used by the 
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Pharmaceutical industry, which explains the smaller estimated price effects. Focusing on the 

own-price effect for imported IT & Electronics, it is revealed that a 1 percent increase in the 

price of these inputs will result in a 0.035 percentage point decrease in demand for imported 

IT & Electronics. The small magnitude of this estimate is consistent with the fact that these 

inputs only account for 1 percent of total inputs used by the Pharmaceutical industry.  

Conversely, the analysis reveals positive own-price effects for domestic Food products etc., 

domestic ‘Other industries’, and imported Transportation. The positive signs contradict eco-

nomic theory as demand theory typically assumes an inverse relationship between price and 

quantity demanded. The positive estimates suggest that when the price of these inputs in-

creases, the Pharmaceutical industry’s demand for them also increases.  

Interestingly, divergent own-price effects based on origin are found for domestic Food products 

etc. / imported Food products etc., and domestic ‘Other industries’ / imported ‘Other indus-

tries’. Thus, an increase in the domestic price of Food products etc. is associated with a positive 

effect, but an increase in the imported price is associated with a negative effect. The same 

dynamic applies to ‘Other industries’. This dynamic can suggest a potential preference for do-

mestically produced inputs.  

The focus now shifts to the specific cross-price effects that are crucial for understanding the 

Pharmaceutical industry’s reliance on imported inputs. Therefore, the relevant cross-price ef-

fects are depicted in a vector plot below. The plot shows how the Pharmaceutical industry’s 

demand for Danish inputs changes when the price of the same imported input changes. Due to 

the symmetry restriction in the AIDS model, a change in the price of domestic inputs will have 

a similar impact on the demand for imported inputs. The number at the end of each line in the 

figure represents the price effect, thereby indicating how much the demand for domestic inputs 

changes in percentage points when the price of imported inputs increases by 1 percent. The 

purple color reflects a positive price effect, while the blue color denotes a negative price effect. 

Furthermore, the magnitude of the estimated price effects is represented by the length of the 

line. A longer line indicates greater absolute price effect values, while a shorter line indicates 

smaller absolute price effect values.  
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Figure 14: Vector plot of cross-price effects  

 

Source: Compiled by the authors using IO-data from Statistics Denmark (2025a) 

The estimated cross-price effects reveal statistically significant relationships for all industries 

except for Transportation, as seen from the heatmap in Figure 13 above.  

The positive cross-price effect between the import price of pharmaceutical inputs and the do-

mestic pharmaceutical input demand share (0.204) implies that, within the Danish Pharmaceu-

tical industry, imported pharmaceutical inputs are substitutes for domestic pharmaceuticals. 

The same applies to the cross-price effect between the import price of inputs from ‘Other in-

dustries’ and the domestic input demand share for ‘Other industries’ (0.41). The magnitude of 

these coefficients provides further insights into the strength of the substitution, which should 

also be interpreted in relation to the mean value of these input demand shares. The cross-price 

effect for pharmaceutical inputs of 0.204 implies that a 1 percent increase in the price of im-

ported pharmaceuticals will increase the demand for domestic pharmaceuticals by 0.204 per-

centage points, thereby indicating a degree of substitutability. The sum of domestic and im-

ported pharmaceutical inputs constitutes a total of 17.8 percent of the total expenditure within 

the industry, thereby being one of the primary inputs of the industry. Because the domestic 

pharmaceutical inputs on average constitute 4.2 percent and imported pharmaceutical inputs 

constitute 13.6 percent, the estimated cross-price effect of 0.204 can be considered relatively 
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large, thereby indicating a relatively elastic response. The price sensitivity appears higher for 

domestic pharmaceutical inputs, because, relative to their smaller expenditure share, a 1 per-

cent increase in price results in a proportionally larger adjustment in their input demand share 

compared to imported pharmaceuticals. The observed effect indicates that the demand of the 

Pharmaceutical industry is not solely dependent on imported pharmaceutical inputs. If the price 

of imported pharmaceuticals increases, it is possible, to a certain extent, to switch to domesti-

cally produced alternatives. Therefore, the result indicates a relatively low import dependence 

for inputs within this sector.  

The larger cross-price effect of 0.41 for ‘Other industries’ suggests a greater potential for sub-

stitution, hence a 1 percent increase in the price of imported inputs from ‘Other industries’ will 

result in a 0.41 percentage point increase in demand for domestic alternatives. However, this 

relatively high estimate can be explained by the fact that domestic and imported inputs from 

‘Other industries’ make up 32.5 percent and 30.6 percent of the total inputs used in the Phar-

maceutical industry. Therefore, the relatively large price effect of 0.41 is consistent with the 

expectations, as these inputs make up a total of 63.1 percent, thereby reflecting that these are 

the primary inputs. The estimate suggests that the Pharmaceutical industry has some flexibility 

in its sourcing of the inputs from ‘Other industries’.  

From the above, it can be inferred that the Danish Pharmaceutical industry is not completely 

dependent on imported inputs from these two industries, as 80.9 percent of total expenditure is 

allocated to inputs from the two industries that can be substituted with domestic alternatives. 

This indicates a reduced reliance on imports, as the ability to switch between domestic and 

imported inputs implies lower vulnerability to disruptions or price fluctuations in the foreign 

market. However, it should be noted that these cross-price effects focus on the demand re-

sponse to price changes, not the supply side. Therefore, it is uncertain whether the domestic 

supply can match the increases in demand to a full extent when changes in prices occur.   

In contrast to the observed substitution patterns, the negative cross-price effect between the 

import price of Food products etc. and the domestic input demand share (-0.189) and the neg-

ative cross-price effect between the import price of IT & Electronics and the domestic input 

demand share (-0.046) indicate relationships of complementarity. The cross-price effect for 

Food products etc. suggests that a 1 percent increase in the price of imported inputs from Food 

products etc. will result in a 0.189 percentage point decrease in demand for domestic alterna-

tives. Given that inputs from domestic Food products etc. on average constitute 7.2 percent and 



 

 45 

inputs from imported Food products etc. constitute 5.9 percent of the total inputs used by the 

Pharmaceutical industry, the estimated cross-price effect of -0.189 can be considered relatively 

large, thereby indicating a relatively elastic response for both inputs. As previously mentioned, 

the large cross-price effect might be explained by the lack of deviation in relative prices for 

Food products etc. The estimated effect implies a degree of import dependence as the industry 

seems to reduce its total food-related expenditure instead of substituting it with alternatives. 

Consequently, this points to a reliance on specific imported or domestically produced Food 

products etc., which creates vulnerability related to price shocks in either market. The same 

logic applies to the cross-price effect for IT & Electronics, where a 1 percent price increase in 

imported inputs from IT & Electronics will lead to a 0.046 percentage point decrease in the 

demand for domestic alternatives. The mean value of input demand shares for domestic and 

imported IT & Electronics is 1.7 percent and 1 percent, respectively. The estimated cross-price 

effect of -0.046 percentage point is relatively high in relation to the size of the input demand 

shares, thereby indicating an elastic response to price changes. A price increase in either market 

will have negative effects on the demand. The findings reveal that the Pharmaceutical industry 

is, to some degree, reliant on inputs from IT & Electronics. However, since the industry only 

constitutes a total of 2.7 percent of total expenditure within the Pharmaceutical industry, it has 

a limited impact on the overall import dependence of the industry.  

6.4.1.1 Import dependence of the Pharmaceutical industry 
The analysis of the Pharmaceutical industry shows different levels of import dependences of 

its production inputs across the examined industries. The production inputs from the Pharma-

ceutical industry and ‘Other industries’ reveal low import dependence due to the strong substi-

tutability between imported and domestic inputs. On the other hand, the estimates for Food 

products etc. and IT & Electronics illustrate signs of import dependence, which can be ex-

plained by complementarity. Due to insignificant observed effects for the Transportation in-

dustry, it is not possible to draw a definitive conclusion regarding the presence of import de-

pendence within this industry.  

In Figure 7, the composition and evolvement of inputs in the Pharmaceutical industry can be 

seen. The composition of inputs in the industry has changed a lot in the period from 1966 to 

2023. Therefore, it is of interest to examine whether the conclusion regarding import depend-

ence changes when compared with the most recent year of available data. In recent years, im-

ports have become more dominant. In 2023, pharmaceuticals constitute the primary input, ac-

counting for 65.82 percent, while ‘Other industries account for 29.22 percent. Therefore, a shift 
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in the composition of inputs has occurred, as inputs from ‘Other industries’ constituted the 

primary input on average over the entire data period, followed by inputs from pharmaceuticals 

as the second largest. However, these two industries still represent the primary inputs for the 

Pharmaceutical industry. Given that these inputs are substitutes and account for an even larger 

share in 2023, this underscores the conclusion that the Pharmaceutical industry in Denmark 

demonstrates a low degree of import dependence.  

To assess the overall import reliance of the Danish economy, the Pharmaceutical industry’s 

level of import dependence will be connected to the industry’s share of total Danish production 

in 2023. The Pharmaceutical industry accounts for 5.4 percent of total Danish production in 

2023, based on the input-output data in Table 2. Given that the Pharmaceutical industry con-

stitutes just 5.4 percent of total Danish production, the findings regarding its low import de-

pendence are of limited significance when assessing the overall import dependence of Den-

mark.  

6.4.2 AIDS model for the Food products, beverages, and tobacco industry 
This section will present the estimation results from the static AIDS model for the Food prod-

ucts, beverages, and tobacco industry. The findings show the sensitivity of the industry’s de-

mand to price changes in domestic and imported production inputs. 

The estimates for this industry are presented in a heatmap in Figure 15 below. Once again, it is 

of interest to examine the diagonal of own-price effects, and the cross-price effects highlighted 

in the figure. The analysis will only focus on the statistically significant estimates.  
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Figure 15: Heatmap of price effects in the Food products, beverages, and tobacco indus-
try 

Signif. Codes: (***) 0.001; (**) 0.01; (*) 0.05; (·) 0.1 

Source: Compiled by the authors using IO-data from Statistics Denmark (2025a) 

The initial focus of the analysis will be on the diagonal own-price effects. Here it can be noted 

that only three out of the ten diagonal elements are statistically significant. The greatest nega-

tive estimate is -0.25, indicating that a 1 percent increase in the domestic prices for ‘Other 

industries’ will reduce the input demand share of domestic goods from ‘Other industries’ by 

0.25 percentage points. The mean value of input demand shares for this input constitutes a large 

share (59.7 percent) of the total inputs used by the Food products etc. industry, which explains 

the large price effect. This estimate indicates that the input is relatively price inelastic since the 

effect is relatively small compared to the mean value.  

The remaining statistically significant negative own-price effect is for imported Transportation 

with a price effect of -0.063. The mean value of input demand shares for this input constitutes 

only a small share (0.7 percent) of the total inputs. The magnitude of the price effect is rela-

tively high compared to the mean value of the input demand share, thereby indicating high 

price sensitivity.   



 

 48 

On the other hand, the analysis also reveals a positive own-price effect for imported Food prod-

ucts etc. However, this contradicts economic theory that assumes an inverse relationship be-

tween price and quantity demanded. The positive own-price effect for imported food products 

etc. may stem from the fact that imported food products etc. are essential to the production 

process of Danish food products, beverages, and tobacco.  

In addition to the own-price effects, the attention now turns to the specific cross-price effects, 

which are essential for understanding the industry’s dependence on imported inputs. As a re-

sult, the relevant cross-price effects are presented in the vector plot in Figure 16 below.  

Figure 16: Vector plot of cross-price effects  

Source: Compiled by the authors using IO-data from Statistics Denmark (2025a) 

The estimated cross-price effects reveal a statistically significant relationship between the price 

of imported inputs and the demand for their domestic counterparts in the industry of Food 

products etc. However, the remaining four industries reveal insignificant cross-price effects. 

Therefore, based on this model, it is not possible to derive any patterns of the industry’s de-

pendence on imported inputs within these four industries.  

The cross-price coefficient between the import price of food products etc. and the domestic 

input demand share for the same industry of -0.043 indicates a complementary relationship. 

The estimate suggests that a 1 percent increase in the price of imported food products etc. will 
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lead to a 0.043 percentage point decrease in demand for domestic food products etc. Given that 

domestic food products etc. inputs on average constitute 18.7 percent and imported food prod-

ucts etc. inputs constitute 7.9 percent of the total inputs used by the Food products etc. industry, 

the estimated cross-price effect of -0.043 can be considered relatively small, thereby indicating 

a relatively inelastic response. The price sensitivity appears higher for imported food products 

etc., because, relative to their smaller expenditure share, a 1 percent increase in price results in 

a proportionally larger adjustment in their input demand share compared to domestic food 

products etc. The weak complementarity observed for inputs from this industry implies reliance 

on both domestic and imported inputs. Given relatively low price sensitivity, price changes will 

have a limited impact on demand, pointing to a degree of import dependence. Because these 

inputs constitute a total of 26.6 percent of total expenditure within the Food products etc. in-

dustry, they represent the second most important input in this industry, thereby highlighting 

some import dependence in the industry.  

6.4.2.1 Import dependence of the Food products, beverages, and tobacco industry 

The analysis of the industry of Food products, beverages, and tobacco reveals only one statis-

tically significant cross-price effect, which makes it difficult to draw a conclusion about this 

industry’s overall import reliance. A statistically significant, albeit weak, complementary rela-

tionship is observed for imported and domestic food products etc., thereby revealing a level of 

import dependence.  

It is of interest to examine whether the conclusion regarding import dependence changes when 

compared with the most recent year of available data. In Figure 8, the composition of inputs 

over time in the Food products etc. industry is illustrated. The composition of inputs in the 

industry has remained almost constant in the period 1966 to 2023, with only small increases in 

imported inputs from Food products etc. and ‘Other industries’. In 2023, food products etc. are 

still the second most important input, accounting for 24.6 percent. Therefore, the import reli-

ance of this input will still have an impact on the overall import dependence of the industry.  

The industry of Food products etc. accounts for 3.52 percent of the total Danish production in 

2023, based on the input-output data in Table 2. Therefore, the industry constitutes a small 

share of the overall economy. The observed degree of import dependence within this industry 

will therefore have a limited significance on the overall import dependence of Denmark.  
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6.4.3 AIDS model for the Transportation industry 
The following section outlines the results of a static AIDS model for the Transportation indus-

try, demonstrating the demand dynamics within this sector. The findings reveal the sensitivity 

of the Transportation industry’s demand to price changes in both domestic and imported pro-

duction inputs. Consistent with the previous approach, the results from the model are presented 

in the heatmap in Figure 17 below.  

Figure 17: Heatmap of price effects in the Transportation industry 

Signif. Codes: (***) 0.001; (**) 0.01; (*) 0.05; (·) 0.1 

Source: Compiled by the authors using IO-data from Statistics Denmark (2025a) 

First, the analysis will focus on the diagonal elements. Considering the negative own-price 

effects, the largest effect is observed for domestic IT & Electronics with an estimate of -0.105. 

This suggests that a 1 percent increase in domestic prices for IT & Electronics inputs will re-

duce the input demand share of domestic goods from the IT & Electronics industry by 0.105 

percentage points. The mean value of the input demand share for this input constitutes a small 

share (2.2 percent) of the total inputs used by the Transportation industry. The estimated own-

price effect is high relative to the average input demand share, thereby reflecting high price 

sensitivity. The remaining statistically significant negative own-price effects are observed for 
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imported Transportation and imported IT & Electronics with estimates of -0.068 and -0.026, 

respectively. The mean value of these input demand shares accounts for 2.8 percent and 1.1 

percent, respectively, thus indicating high price sensitivity.   

Conversely, the results from the static AIDS model also reveal positive own-price effects with 

the largest effect observed for imported ‘Other industries’ of 0.265. The remaining positive 

own-price effects are for domestic Transportation and imported Pharmaceuticals with estimates 

of 0.158 and 0.008, respectively. Again, these positive estimates are counterintuitive to the 

standard law of demand.  

A noteworthy finding is the divergence in own-price effects when comparing domestic and 

imported goods within the Transportation industry. Hence, a price increase of domestic trans-

portation increases the quantity demanded, while an increase in the import price of transporta-

tion is associated with a negative effect. Such variation can arise from various factors such as 

a potential preference for domestically produced inputs.  

Moving on from the own-price effects, the analysis will now focus on the cross-price effects, 

which are essential for understanding the Transportation industry’s dependence on imported 

inputs. As a result, the relevant cross-price effects are presented in Figure 18 below. Here, it 

should be noted that only the estimates for Transportation and IT & Electronics are statistically 

significant. Therefore, based on this model, it is not possible to derive any patterns of the Trans-

portation industry’s dependence on imported inputs within the remaining three industries: 

Pharmaceuticals, Food products etc., and ‘Other industries’.  
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Figure 18: Vector plot of cross-price effects  

Source: Compiled by the authors using IO-data from Statistics Denmark (2025a) 

The cross-price effect between the import price of transportation and the domestic input de-

mand share for transportation of 0.05 indicates substitutability between imported and domestic 

transportation inputs. Given that domestic transportation inputs on average constitute 31.3 per-

cent and imported transportation inputs constitute 2.8 percent of the total inputs used by the 

Transportation industry, the estimated cross-price effect of 0.05 can be considered relatively 

small for domestic transportation, thereby indicating low price sensitivity. The price sensitivity 

appears higher for imported transportation inputs, because, relative to their smaller expenditure 

share, a 1 percent increase in the price results in a proportionally larger adjustment in their 

input demand share compared to domestic transportation inputs. The substitutability observed 

for these inputs is positive for the import dependence, as it reflects that the Transportation 

industry can switch between domestic and imported transportation inputs.  

The cross-price effect of 0.035 between the import price of IT & Electronics and the domestic 

input demand share of the same industry also implies substitutability. The mean value of the 

input demand share for domestic IT & Electronics is 2.2 percent and 1.1 percent for imported 

IT & Electronics. The estimated cross-price effect is relatively large compared to the two mean 

values of input demand shares, thereby indicating high price sensitivity. In relation to import 
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dependence, a high price sensitivity for a substitution relationship is positive, as it suggests a 

higher degree of substitution between domestic and imported inputs.  

Overall, the positive cross-price estimates for inputs from the Transportation and IT & Elec-

tronics industries suggest that substitutability exists between imported and domestic inputs 

within the respective industries. From a trade dependence perspective, this is positive as it sug-

gests that the Transportation industry is not solely reliant on imported inputs from these indus-

tries.  

6.4.3.1 Import dependence of the Transportation industry  
The findings for the Danish Transportation industry indicate a low degree of import depend-

ence due to the presence of substitution. However, the weaker substitutability of domestic 

transportation inputs implies that the industry might not easily switch to domestic alternatives 

when import prices increase. This can indicate a degree of dependence on imported transpor-

tation inputs. Imported and domestic inputs from IT & Electronics indicate a low degree of 

import dependence due to the presence of substitutability and high price sensitivity. However, 

inputs from IT & Electronics only account for 3.3 percent of total expenditure. Consequently, 

their contribution to the industry’s overall import dependence is limited. Due to statistically 

insignificant observed cross-price effects for inputs from Pharmaceuticals, Food products etc., 

and ‘Other industries’, it is not possible to draw a definitive conclusion regarding the presence 

of import dependence within these industries.  

As with the previous industries, it is of interest to examine whether the conclusion regarding 

import dependence changes when compared with the most recent year of available data. Figure 

9 presents the composition of inputs over time in the Transportation industry. The table illus-

trates that the composition of inputs in the industry has remained relatively stable, with small 

increases in imported inputs from Transportation and IT & Electronics. In 2023, inputs from 

Transportation are still the second most important input, accounting for 42 percent, while in-

puts from IT & Electronics make up 5.4 percent. Therefore, the conclusion about the industry’s 

import dependence remains the same when focusing on the latest data.  

In relation to the total Danish production, the Transportation industry constitutes 11.16 percent 

in 2023, based on the input-output data in Table 2. The observed weak import dependence 

within this industry helps reduce Denmark’s overall reliance on imports.   
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6.4.4 AIDS model for the IT & Electronics industry 
This section will outline the results of a static AIDS model for the IT & Electronics industry, 

thereby demonstrating the demand dynamics and trade dependence within this industry. Below, 

the results are represented in a heatmap in Figure 19, revealing the sensitivity of the industry’s 

demand to price changes in both domestic and imported production inputs.  

Figure 19: Heatmap of price effects in the IT & Electronics industry 

Signif. Codes: (***) 0.001; (**) 0.01; (*) 0.05; (·) 0.1 

Source: Compiled by the authors using IO-data from Statistics Denmark (2025a) 

Focusing on the diagonal elements, the greatest negative own-price effect is found for domestic 

‘Other industries’ (-0.163). This suggests that a 1 percent increase in the domestic price of 

inputs from ‘Other industries’ will reduce the input demand share of domestic inputs from 

‘Other industries’ by 0.163 percentage points. The mean value of the input demand share for 

this input constitutes a large average share (49.3 percent) of the total inputs used by the IT & 

Electronics industry, which explains the larger estimated price effect. Furthermore, statistically 

significant negative own-price effects are observed for domestic transportation inputs (-0.026) 

and imported transportation inputs (-0.017). The mean value of the domestic and imported 

transportation input demand share constitutes 2.7 percent and 0.5 percent, respectively. The 
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small magnitude of these estimates is consistent with the fact that these inputs only account for 

a small share of total inputs used by the IT & Electronics industry.  

Positive own-price effects are observed for domestic pharmaceuticals (0.025), domestic food 

products etc. (0.013), and imported pharmaceuticals (0.009). Once again, these results appear 

counterintuitive to standard economic theory and the law of demand, as the small positive price 

effects suggest that price increases will result in higher demand. 

To understand the IT and Electronic industry’s dependence on imported inputs, the analysis 

will now focus on the cross-price effects. The relevant cross-price effects from the heatmap are 

presented in Figure 20 below. Within this industry, all cross-price effects are statistically sig-

nificant.  

Figure 20: Vector plot of cross-price effects  

Source: Compiled by the authors using IO-data from Statistics Denmark (2025a) 

The positive cross-price effect of 0.009 between the price of imported transportation inputs and 

the input demand share of domestic transportation implies substitutability between imported 

and domestic inputs. Given that domestic transportation inputs on average constitute 2.7 per-

cent and imported transportation inputs constitute 0.5 percent of the total inputs used by the IT 

& Electronics industry, the estimated cross-price effect of 0.009 can be considered small, 
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thereby indicating low price sensitivity. The price sensitivity appears higher for imported trans-

portation inputs, because, relative to their smaller expenditure share, a 1 percent increase in 

price results in a proportionally larger adjustment in their input demand share compared to 

domestic transportation inputs. However, the substitutability observed for these inputs is over-

all positive for the import dependence despite the minimal effect.  

In contrast to the observed substitution pattern, the negative cross-price effect for IT & Elec-

tronics (-0.072) and ‘Other industries’ (-0.09) reveal relationships of complementarity. Given 

that domestic IT & Electronics inputs on average constitute 12.8 percent and imported IT & 

Electronics inputs constitute 12.5 percent of the total inputs used by the IT & Electronics in-

dustry, the estimated cross-price effect of -0.072 can be considered relatively small, thereby 

indicating an inelastic response. The complementarity observed for these inputs is negative for 

the import dependence. The low price sensitivity implies higher import dependence since the 

demand will not be affected to a high degree when prices change. In addition, the cross-price 

effect for ‘Other industries’ (-0.09) also reveals a relationship of complementarity. Given that 

domestic inputs from ‘Other industries’ on average constitute 49.3 percent and imported inputs 

from ‘Other industries’ constitute 21.7 percent of the total inputs used by the IT & Electronics 

industry, the estimated cross-price effect of -0.09 can be considered relatively small, thereby 

indicating an inelastic response. The complementarity observed for these inputs suggests im-

port dependence. Again, the low price sensitivity implies higher import dependence. 

The cross-price effects for Pharmaceuticals (-0.017) and Food products etc. (-0.012) also reveal 

relationships of complementarity. However, since both inputs only constitute a minimal share 

(0.2 and 0.4 percent) of the total input costs within the IT & Electronics industry, they will 

have a minimal impact on the import dependence.  

Overall, the four negative cross-price estimates point to a degree of import dependence within 

the IT & Electronics industry. This is because the industry seems to reduce its total expenditure 

for domestic inputs from Pharmaceutical, Food products etc., IT & Electronics, and ‘Other 

industries’, when the import price of these inputs increases. Therefore, this suggests a reliance 

on specific imported or domestically produced inputs, which creates vulnerability related to 

price shocks in both the domestic and foreign markets.  

6.4.4.1 Import dependence of the IT & Electronics industry 

The results for the Danish IT & Electronics industry reveal a degree of import dependence 

within its production inputs across the examined industries. The production inputs from the 
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Transportation industry reveal low import dependence due to substitutability. However, the 

cross-price effects for IT & Electronics, ‘Other industries’, Food products etc., and Pharma-

ceuticals indicate signs of import dependence due to complementarity. However, the inputs 

from Pharmaceuticals and Food products etc. constitute a small share of the total input costs.  

Again, it is of interest to examine whether the conclusion regarding import dependence changes 

when compared with the most recent year of available data. Figure 10 presents the composition 

of inputs over time in the IT & Electronics industry. The table illustrates that the composition 

of inputs in the industry has remained stable. Therefore, the conclusion about the industry’s 

import dependence remains the same when focusing on the latest available data, 2023.  

To assess the import dependence of the Danish economy, the IT & Electronics industry’s level 

of import dependence will be connected to the industry’s share of total Danish production in 

2023. The IT & Electronics industry constitutes 4.03 percent of the total Danish production in 

2023, based on the input-output data in Table 2. Therefore, the import reliance within this 

industry will have a limited impact on the overall import dependence of Denmark.  

6.4.5 AIDS model for ‘Other industries’ 
The following section will outline the results of a static AIDS model for the remaining indus-

tries in the Danish production structure captured by ‘Other industries’. The findings show the 

sensitivity of the industry’s demand to price changes in domestic and imported production in-

puts. The estimated price effects are represented in a heatmap below in Figure 21. 
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Figure 21: Heatmap of price effects for Other industries 

Signif. Codes: (***) 0.001; (**) 0.01; (*) 0.05; (·) 0.1 

Source: Compiled by the authors using IO-data from Statistics Denmark (2025a) 

Starting at the diagonal, all own-price effects are depicted within ‘Other industries’. The great-

est negative estimate is -0.020, indicating that a 1 percent increase in the import price of phar-

maceuticals will reduce the input demand share of imported pharmaceutical inputs by 0.020 

percentage points. The mean value of the input demand shares for this input constitutes a small 

share (0.5 percent), thereby indicating that the input is relatively price elastic. The remaining 

statistically significant negative own-price effects are observed for imported transportation (-

0.016) and domestic pharmaceuticals (-0.007). The average input demand share for the two 

inputs is 1.2 percent and 0.2 percent, respectively. The small magnitude of the price effects is 

consistent with the small magnitude of the average input demand shares.   

The heatmap above also reveals positive own-price effects. The greatest effect is observed for 

imported ‘Other industries’ (0.174) followed by domestic ‘Other industries’ (0.066), domestic 

Food products etc. (0.021), and imported IT & Electronics (0.007). Once again, it holds that 

these positive estimates are counterintuitive to standard economic theory.  
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In addition to the own-price effects, the heatmap also outlines the specific cross-price effects, 

which are essential for understanding the import dependence within the industry of ‘Other in-

dustries’. Therefore, the cross-price effects are presented in the vector plot in Figure 22 below. 

All cross-price effects are statistically significant except the one for Food products etc.   

Figure 22: Vector plot of cross-price effects  

Source: Compiled by the authors using IO-data from Statistics Denmark (2025a) 

The positive cross-price effect of 0.019 between the price of imported transportation and the 

domestic transportation input demand share suggests that within ‘Other industries’, domestic 

transportation is a substitute for imported transportation. Given that domestic transportation 

inputs on average constitute 6.6 percent and imported transportation inputs constitute 1.2 per-

cent of the total inputs used by ‘Other industries’, the estimated cross-price effect of 0.019 can 

be considered more elastic for imported transportation inputs compared to domestic transpor-

tation inputs. The substitutability reveals that the industry is not solely dependent on imported 

transportation, which suggests relatively low import dependence.   

In contrast to the positive effect, the negative cross-price effect between the import price of 

‘Other industries’ (-0.094) and the domestic ‘Other industries’ input demand share indicates a 

relationship of complementarity. Given that domestic inputs from ‘Other industries’ on average 

constitute 63.1 percent and imported inputs ‘Other industries’ constitute 20.2 percent of the 
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total inputs used by ‘Other industries’, the estimated cross-price effect of -0.094 can be con-

sidered relatively small. This suggests low price sensitivity. This in connection with the com-

plementarity observed for these inputs is negative for the import dependence. Increases in im-

port prices will only result in a slightly decreased demand for domestic alternatives, thereby 

illustrating inelastic demand, which indicates a degree of import dependence.  

The cross-price effects for Pharmaceuticals (-0.009) and IT & Electronics (-0.005) also reveal 

relationships of complementarity. However, since both inputs only constitute a minimal share 

(0.7 and 4.4 percent) of the total input costs within ‘Other industries’, they will have a minimal 

impact on the import reliance within this industry.  

6.4.5.1 Import dependence of ‘Other industries’ 
The results for ‘Other industries’ indicate a level of import dependence for production inputs 

across the examined industries. The imported production inputs from the Transportation indus-

try reveal a low degree of import dependence due to substitutability. The cross-price effects for 

‘Other industries’, IT & Electronics, and Pharmaceuticals show signs of import dependence 

due to the observed complementarity. However, the average input expenditure share used on 

IT & Electronics and Pharmaceuticals within the industry is of a small magnitude. Therefore, 

they will have a limited effect on the overall import dependence of the industry. Consequently, 

‘Other industries’ account for 83.3 percent of the total input expenditure within the industry. 

The complementary nature of the cross-price effect of this input will therefore have a large 

impact on the industry’s import dependence. Based on this, it is found that ‘Other industries’ 

is highly import dependent.  

It is of interest to examine whether the conclusion regarding import dependence changes when 

compared with the most recent year of available data. In Figure 11, the composition of inputs 

over time in ‘Other industries’ is illustrated. The composition of inputs in the industry has 

remained almost constant. Therefore, the conclusion regarding import dependence still applies 

when considering the most recent data, 2023.  

To assess the import dependence of the Danish economy, ‘Other industries’ level of import 

dependence will be connected to the industry’s share of total Danish production in 2023. As 

‘Other industries’ constitutes 76.10 percent of the overall Danish production, based on the in-

put-output data in Table 2, the import reliance within this industry will have a notable impact 

on the overall import dependence of Denmark. This finding aligns with expectations due to the 

high degree of aggregation within this industry.    
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6.4.6 Other observed patterns 
To further understand the dynamics of the Danish production structure, the following section 

will focus on another pattern observed in the analysis of the price effects obtained from the 

estimated AIDS models for all five industries.  

In addition to the above findings from the heatmaps, it applies that the greatest cross-price 

effect with the largest absolute value is often found for inputs originating from the same indus-

try being analyzed. This holds for the following industries: Food products etc., Transportation, 

and ‘Other industries’. For the industries of Pharmaceuticals and IT & Electronics, the largest 

value is found for inputs from ‘Other industries’. However, the inputs originating from the 

same industry being analyzed are found to have the second greatest value. This is consistent 

with the observations from sections 5.3 and 5.4. Here, a clear pattern is observed in the input 

structure for all industries, as each industry’s main inputs come from imports, ‘Other indus-

tries’, and the industry itself. This pattern suggests that the industries are highly reliant on their 

own outputs as inputs, thereby indicating that the companies in the industries are reliant on 

inputs that are either produced internally or by closely related companies within the same in-

dustry. This pattern is also observed in a study by Jia et al. (2022), where it is observed that 

industries are often reliant on inputs they produce themselves.  

Drawing on the above obtained results, the following section will outline the main findings in 

a concluding subsection.  

6.4.7 Sub-conclusion 
This section will provide an overview of the obtained results. The table below presents the 

main findings from the empirical analysis.  

Table 9: Summarized findings  

Source: Compiled by the authors 

Note: A positive (negative) contribution indicates a reduction (increase) in overall import depend-

ence.  
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From the empirical analysis, it can be concluded that some industries are more dependent on 

imports than others. The Pharmaceutical industry is the least import dependent industry, since 

all primary inputs are characterized as substitutes. The import dependence of the Food products 

etc. industry is difficult to conclude due to only one statistically significant cross-price. How-

ever, this cross-price effect for Food products etc. shows a complementary relationship be-

tween imported and domestic inputs and constitutes one-fourth of the total input expenditure 

within the industry. Therefore, it suggests some degree of import dependence. The findings for 

the Transportation industry show a low degree of import dependence due to substitutability. 

Consequently, the IT & Electronics industry shows signs of import dependence due to the com-

plementary nature of four cross-price effects and a weak substitution effect. Lastly, ‘Other in-

dustries’ also shows signs of import dependence due to a high degree of complementarity 

within the primary inputs.  

Based on this, it can be concluded that the Danish economy is dependent on imports. The im-

port dependence of the Danish economy is further supported by the fact that the Pharmaceutical 

and Transportation industries account for only 5.4 percent and 11.16 percent of total economic 

output, respectively. Hence, the majority of the Danish economic output is produced within 

industries that shows sign of import dependence.  

The obtained findings will in the subsequent section be evaluated in a comparative analysis. 

The data period, on which the model is estimated, is changed to investigate the robustness of 

the results.  

6.5 Empirical AIDS models (1973-2023) 
To determine whether the estimated price effects are reliant on the duration of the data period, 

the original data will be modified. The first seven years will be removed from the data. Fol-

lowing this, an additional AIDS model for each industry, identical in specification to the one 

previously estimated, will be estimated based solely on data ranging from 1973-2023. By re-

stricting the data from 1973-2023, it allows for an examination of whether the price effects are 

highly affected by the preceding years (1966-1972). 

The selection of 1973 as the separating year is chosen because Denmark entered the European 

Economic Community (EEC), the predecessor to the European Union. The entry allowed ac-

cess to a large common market, where tariffs and other trade barriers with member states were 

eliminated, thereby enhancing trade flows and economic integration (European Parliament, 

2024). The importance of entry into the EEC for Danish trade can be inferred from Figure 23 
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below, which depicts Danish imports and exports of goods and services as a share of GDP from 

1966 to 2023. In the year 1973, a spike in both imports and exports occurred, with a positive 

trend for the remaining period. This visual evidence underscores the positive impact of the EEC 

membership on Denmark’s trade and therefore, the integration of Denmark into the global 

economy.  

Figure 23: Imports and Exports of goods and services as a Share of GDP (1966-2023) 

 

Source: Compiled by the authors by using data from the World Bank Group (2025a, 2025b) 

The estimates from the AIDS models covering the period 1973 to 2023 are presented in Ap-

pendix 11.4. The following sections will only focus on the cross-price effects for each of the 

five industries. A comparative analysis will be conducted between the estimates obtained for 

the shorter sample (1973-2023) and the original sample (1966-2023) to evaluate whether the 

time frame has a significant impact on the estimates.  

In the comparative analysis below, the mean values of input demand shares for the short sample 

(1973-2023) are consistent with the previously estimated mean values of input demand shares 

for the original sample (1966-2023). As the deviations are limited, the differences will not be 

accounted for. Therefore, the comparative analysis will only focus on whether the magnitude 

of the cross-price effects becomes stronger or weaker. All average input demand shares for 

both samples are presented in Appendix 11.6.  
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Building on this, the next section will conduct a comparative analysis of the obtained results 

for the Pharmaceutical industry. Hereafter, the same analysis is performed for the remaining 

four industries.  

6.5.1 The Pharmaceutical industry 
This section will present the cross-price effects obtained from both the short and original sam-

ple for the Pharmaceutical industry to highlight any notable differences.   

The reported cross-price effects reflect the effect of a change in the price of imported inputs on 

the input demand share of their domestic counterparts. Due to the symmetry restriction of the 

AIDS model, the reverse effect also holds.  

Table 10: Comparison of cross-price effects for the Pharmaceutical industry 

Signif. Codes: (***) 0.001; (**) 0.01; (*) 0.05; (·) 0.1 

Source: Compiled by the authors using IO-data from Statistics Denmark (2025a) 

Comparing the cross-price effects between the price of imported pharmaceuticals and the input 

demand share of domestic pharmaceuticals, both effects are positive and statistically significant 

at a 0.1 percent significance level. The positive value implies substitutability. The magnitude 

is greater in the shorter sample (0.248) compared to the original sample (0.204). This result 

indicates a slightly strengthened degree of substitution between imported and domestic phar-

maceuticals in the period following Denmark’s entry into the EEC. The stronger substitutabil-

ity can be explained by the harmonization of standards, which was created within the union. 

Furthermore, the membership ensured access to a large common market, which increased the 

number of competitors and thereby facilitated substitution.  

The cross-price effect between the price of imported food products etc., and the input demand 

share of domestic food products etc., shifts from a statistically significant negative effect, in-

dicating complementarity, to a value close to zero and loses its statistical significance. A reason 

for the effect to become statistically insignificant in the shorter sample may be because the 
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shorter period contains fewer observations, which can lead to greater statistical uncertainty 

(Woolridge, 2012, p. 136).  

The cross-price effect between the import price of transportation and the input demand share 

for domestic transportation is negative for both sample periods, -0.024 and -0.026, and statis-

tically insignificant. Given the statistical insignificance of the estimated coefficients in both 

samples, it is not possible to infer a meaningful relationship between the import price of trans-

portation and the domestic input demand share.   

Conversely, the cross-price effects between the import price of IT & Electronics and the do-

mestic input demand share for the same industry are both statistically significant. Both effects 

are negative, implying complementarity. The magnitude is larger in the short sample (-0.090) 

and more statistically significant compared to the original sample (-0.046). The coefficient 

from the short sample is statistically significant at a 0.1 percent significance level, whereas the 

coefficient from the original sample is statistically significant at a 5 percent significance level. 

This result suggests a weak complementary relationship that has become stronger after Den-

mark entered the EEC in 1973 and suggests a degree of technological dependence between 

domestic and imported IT & Electronics within the Pharmaceutical industry. Both the mem-

bership of EEC, increased globalization, and further technological integration may explain the 

stronger effect in the short sample. With time, production processes have become more com-

plex, but also more reliant on foreign markets through integrated global supply chains, thereby 

possibly making domestic and imported IT & Electronics inputs less substitutable. Instead, it 

has created a joint dependence of the two inputs in the production process (The Danish National 

Bank, 2024, p. 24).   

The cross-price analysis for the import price of inputs from ‘Other industries’ and the domestic 

input demand share from ‘Other industries’ reveals a substitution pattern across the original 

sample (0.410) and the short sample (0.327). There is a slight decrease in the value in the 

shorter sample. The slightly weaker responsiveness in the more recent period is challenging to 

draw conclusions about because the industry contains many different industries in Denmark. 

These industries are likely to react to price changes in very different ways, which makes it hard 

to generalize the shift in the effect value.  

6.5.2 The Food products, beverages, and tobacco industry 
This section presents the cross-price effects obtained from both the short and original sample 

for the industry of Food products etc., to highlight any notable differences.   
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Table 11: Comparison of cross-price effects for the Food products etc. industry 

Signif. Codes: (***) 0.001; (**) 0.01; (*) 0.05; (·) 0.1 

Source: Compiled by the authors using IO-data from Statistics Denmark (2025a) 

Starting with the cross-price effects between the import price of pharmaceuticals and the do-

mestic input demand share for pharmaceuticals, both coefficients are negative and close to 

zero. The complementary relationship suggests that domestic and imported inputs are used 

jointly in the production in the Food product etc. industry. The coefficient for the short sample 

(-0.007) is stronger and becomes statistically significant at the 5 percent significance level 

compared with the original sample (-0.004), which is not statistically significant.  

The cross-price effects between the imported price of food products etc., and the domestic input 

demand share for the same industry are similar, except that the coefficient is statistically sig-

nificant at a 10 percent significance level for the original sample and statistically insignificant 

for the short sample. Due to the lack of consistent statistical significance across samples, it is 

difficult to draw conclusions about the estimates. A reason for the effect to become statistically 

insignificant in the shorter sample may be because the shorter period contains fewer observa-

tions, which can lead to greater statistical uncertainty.  

The remaining cross-price effects observed in the table above, are all statistically insignificant. 

Therefore, it is not possible to rely on the results obtained for the following industries; Trans-

portation, IT & Electronics, and ‘Other industries’, regardless of which sample is considered.   

Overall, Denmark’s entry into the EEC did not significantly change the cross-price dynamics 

within the Food products etc. industry. However, again it must be noted that nearly all of the 

coefficients are statistically insignificant.  

6.5.3 The Transportation industry 
This section presents the cross-price effects obtained from both the short and original sample 

for the Transportation industry to highlight any notable differences.   
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Table 12: Comparison of cross-price effects for the Transportation industry 

Signif. Codes: (***) 0.001; (**) 0.01; (*) 0.05; (·) 0.1 

Source: Compiled by the authors using IO-data from Statistics Denmark (2025a) 

Table 12 reveals statistically insignificant cross-price effects for pharmaceuticals, food prod-

ucts etc., and ‘Other industries’ for both the short and original sample.  

Comparing the cross-price effects between the price of imported transportation and the input 

demand share of domestic transportation, both effects are positive, have the same value (0.050), 

and are statistically significant at a 0.1 percent significance level. The magnitude of the effects 

implies stable substitutability between domestic and imported inputs from this industry. The 

persistent effect across the two samples suggests that Denmark’s entry into the EEC in 1973 

has not had a substantial direct impact on the cross-price effects for domestic versus imported 

transportation inputs.  

The cross-price effects between the import price of IT & Electronics and the domestic input 

demand share for the same industry, are both positive and statistically significant at a 0.1 per-

cent significance level. The magnitude is slightly greater in the short sample (0.039) compared 

to the original sample (0.035). The result implies a marginally strengthened degree of substi-

tution between domestic and imported inputs from the IT & Electronics industry in the period 

following Denmark’s entry into the EEC. The increase in substitutability might reflect that the 

entry into a large common market increased the number of competitors, thereby facilitating 

substitution between imported and domestic inputs.  

6.5.4 The IT & Electronics industry 
This section presents the cross-price effects obtained from both the short and original samples 

for the IT & Electronics industry to highlight any notable differences.   
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Table 13: Comparison of cross-price effects for the IT & Electronics industry 

Signif. Codes: (***) 0.001; (**) 0.01; (*) 0.05; (·) 0.1 

Source: Compiled by the authors using IO-data from Statistics Denmark (2025a) 

The cross-price effects between the import price of pharmaceutical inputs and the domestic 

input demand share for the same category are both negative and statistically significant. The 

magnitude of the two effects varies. The coefficient for the original sample (-0.017) is slightly 

stronger compared to the coefficient of the short sample (-0.010). In addition, the coefficient 

for the original sample is more statistically significant (0.1 percent) compared to the short sam-

ple (10 percent). Both effects indicate signs of a complementary relationship. However, as 

stated in section 6.4.4, the pharmaceutical inputs constitute a minimal share of total inputs used 

in the IT & Electronics industry, thereby explaining the small magnitudes. Therefore, the ef-

fects have a minimal impact on the import dependence within this industry.  

The cross-price effect between the import price of food products etc. and the domestic input 

demand share of the same industry shifts from being statistically significant at a 0.1 percent 

significance level in the original sample to being statistically insignificant in the short sample. 

Furthermore, the magnitude of the effect decreases. This suggests a loss of statistical confi-

dence in concluding whether a relationship exists. This finding may be due to the reduced 

number of observations, or it may suggest a weakening or change in the underlying economic 

relationship in recent decades. As stated in section 6.4.4, the inputs of food products etc. also 

constitute a minimal share of total inputs used in the IT & Electronics industry. 

The same tendency, where the effect becomes less statistically significant, can be observed for 

the price effect between the import price of transportation inputs and the domestic input de-

mand share of the same industry. The effect for the original sample (0.009) is stronger and 

statistically significant at a 5 percent significance level compared to the effect for the shorter 

sample (0.006), which is only statistically significant at a 10 percent significance level. The 

value of the effects indicates substitutability that has become slightly weaker after 1973. The 

weaker relationship might indicate increased specialization within the industry. 
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The cross-price effect for IT & Electronics shifts from being stronger (-0.072) and statistically 

significant at a 5 percent significance level in the original sample to being weaker (-0.052) and 

statistically insignificant for the short sample. Both coefficients are negative, thereby indicating 

a complementary relationship. This finding may be due to the reduced number of observations.  

The cross-price effects between the import price of inputs from ‘Other industries’ and the do-

mestic input demand share for the same industry have the same value (-0.090), but the effect 

for the original sample is more statistically significant (1 percent) compared to the one for the 

short sample (5 percent). The effects indicate a complementary relationship between domestic 

and imported inputs from ‘Other industries’. Even though the effect has become less statisti-

cally significant, the magnitude is stable, thereby indicating a relatively consistent relationship 

across the two sample periods.  

6.5.5 ‘Other industries’ 

This section presents the cross-price effects obtained from both the short and original sample 

for ‘Other industries’ to highlight any notable differences.   

Table 14: Comparison of cross-price effects for ‘Other industries’ 

Signif. Codes: (***) 0.001; (**) 0.01; (*) 0.05; (·) 0.1 

Source: Compiled by the authors using IO-data from Statistics Denmark (2025a) 

The cross-price effect between the import price of pharmaceutical inputs and the input demand 

share of domestic pharmaceuticals shifts from being statistically significant at a 10 percent 

significance level in the original sample to being statistically insignificant in the shorter sample. 

As suggested earlier on, this may be because the sample size is shorter, thereby leading to 

greater statistical uncertainty. As stated in section 6.4.5, the inputs of pharmaceuticals consti-

tute a minimal share of total inputs used in ‘Other industries’, so the effects have a minimal 

impact on the import dependence within this industry.  

The cross-price effect between the import price of food products etc. and the input demand 

share of domestic food products etc. is found to be nearly zero across both the original (0.006) 
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and shorter (-0.003) sample periods. It should be noted that the signs of the effects change 

between the two periods. However, the estimates are statistically insignificant for both periods.  

The cross-price effect between the import price of transportation inputs and the input demand 

share of domestic transportation remains almost the same with a coefficient of 0.019 for the 

original sample and 0.018 for the shorter sample period. Both estimates are statistically signif-

icant, suggesting a substitution effect. Therefore, this indicates that Denmark’s entry into the 

EEC has had no substantial effect on this relationship.  

Next, the cross-price effects between the import price of IT & Electronics and the domestic 

input demand share for the same industry, are similar in magnitude. The cross-price effect for 

the short sample (-0.010) is slightly stronger compared to the effect for the original sample (-

0.009). Both coefficients are statistically significant at a 10 percent significance level, thereby 

suggesting a consistent complementary relationship despite Denmark’s entry into the EEC in 

1973. As stated in section 6.4.5, the inputs of IT & Electronics constitute a minimal share of 

total inputs used in ‘Other industries’. 

Lastly, comparing the cross-price effects between the import price of inputs from ‘Other in-

dustries’ and the domestic input demand share for the same industry, across the two sample 

periods, both are negative and statistically significant at a 0.1 percent significance level. The 

coefficient from the short sample (-0.110) is slightly stronger compared to the effect of the 

original sample (-0.094), thereby both suggesting a complementary relationship. The stronger 

relationship in the short sample might be explained by a greater interconnectedness and de-

pendency on specific imported inputs within this broad ‘industry’ after 1973. This could reflect 

that the European supply chain for ‘Other industries’ has become more specialized and more 

integrated with the Danish supply chains. However, again it must be mentioned that it is diffi-

cult to draw clear conclusions for this industry due to the complexity and aggregation level of 

the category of ‘Other industries’.   

6.5.6 Sub-conclusion: Comparative analysis  
From the conducted comparative analysis, it can be concluded that the exclusion of the first 

seven years of data has had a limited effect on the estimated price effects. This is because the 

estimated coefficients for the five industries have not changed substantially. However, the find-

ings for the following industries: Food products etc., Transportation, and ‘Other industries’, 

reveal smaller changes compared with the two remaining industries. The result indicates that 

Denmark’s entry into the EEC and the increased globalization and trade hereafter have had a 



 

 71 

limited impact on the relationships between prices and the input demand shares within each of 

these three industries. This observation suggests a greater robustness in the general price sen-

sitivity for the three industries regarding their choice between domestic and imported inputs, 

despite the division of the data.  

In contrast, the industries of Pharmaceuticals and IT & Electronics show signs of greater price 

sensitivity as the magnitude of the effects has changed to a higher degree. This might indicate 

that the industries of both Pharmaceuticals and IT & Electronics are more affected by the ex-

clusion of the first seven years of data. Within the Pharmaceutical industry, the substitution 

relationship between imported and domestic pharmaceuticals has increased, while the substi-

tution relationship between imported and domestic ‘Other industries’ has decreased. However, 

as the magnitudes of the cross-price effects continue to indicate notable substitutability in both 

cases, the overall pattern observed within the Pharmaceutical industry remains consistent. 

Within the IT & Electronics industry, the shorter data period has resulted in cross-price effects 

being closer to zero. This highlights a slightly greater import dependence within the industry.  

In addition, the statistical significance has also changed for a number of coefficients, thereby 

changing the reliability of the estimates across both samples. For instance, the cross-price effect 

within the Pharmaceutical industry for food products etc. has gone from being negative and 

highly statistically significant to being statistically insignificant, thereby creating uncertainty 

about the true effect. The same tendency is observed within the IT & Electronics industry for 

both the cross-price effects for food products etc. and IT & Electronics. This shift is also ob-

served within ‘Other industries’ for pharmaceutical inputs. The increased number of statisti-

cally insignificant coefficients, when the sample period is shortened, might be a result of fewer 

data observations, thus creating greater statistical uncertainty.  

In connection to the earlier established Danish trade dependence, the findings in the compara-

tive analysis emphasize the notion that the Danish economy is import dependent. The results 

have remained consistent for the industries of Food products etc., Transportation, and ‘Other 

industries’. As mentioned above, the magnitudes of the price effects within Pharmaceuticals 

and IT & Electronics have changed for the shorter sample, but the overall conclusion regarding 

import dependence within each industry remains the same. Therefore, it can be derived that the 

overall Danish economy is dependent on imports.  
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The next section will ensure that the estimated results from all AIDS models fulfill the theo-

retical restrictions that an AIDS model is required to satisfy. Therefore, the following section 

will test the adding-up, symmetry, and homogeneity restrictions. 

6.6 Test of theoretical restrictions 
After estimating the AIDS models, it is important to test the robustness of the results. This 

section will present diagnostic tests that investigate the theoretical conditions of adding-up, 

homogeneity, and symmetry. Fulfilling the three restrictions ensures that the model is con-

sistent with the principles of consumer and demand theory (Deaton & Muellbauer, 1980). The 

tests are performed for all the estimated AIDS models for both the original data period (1966-

2023) and the shorter data period (1973-2023). For the purpose of demonstration, this section 

will only consider the diagnostic tests for the Pharmaceutical industry for the original data 

period from 1966-2023. Appendix 11.5 contains the remaining diagnostic tests for all the other 

AIDS models.  

To ensure that the adding-up restriction is satisfied, the sum of all input demand shares must 

be equal to one: 

 
W𝜔! = 1
:

!9&

 
(equation 22) 

This restriction is fulfilled, as the previously presented stacked bar plots of the input demand 

shares illustrate that, for each individual industry, the sum of all input demand shares equals 

one. This is illustrated by the figures presented in section 5.4, where it is evident that all input 

demand shares sum to 1 for each point in time, thereby fulfilling the adding-up restriction.  

To test for symmetry, the matrix of price effects is examined. The estimated 10-by-10 matrix 

of the price effects for the Pharmaceutical industry is depicted in the following matrix. It is 

shown in a larger format in Table 8: 

Table 15: Price effects of the Pharmaceutical industry 

Signif. Codes: (***) 0.001; (**) 0.01; (*) 0.05; (·) 0.1 
Source: Compiled by the authors using IO-data from Statistics Denmark (2025a) 
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Each row corresponds to a share equation (𝜔&, 𝜔*, 𝜔;, 𝜔<, 𝜔8, 𝜔', 𝜔=, 𝜔,, 𝜔-, 𝜔&+), and each 

column represents the logged price regressors 𝑙𝑛(𝑝𝑦!), 𝑙𝑛(𝑝𝑦"), 𝑙𝑛(𝑝𝑦#), 𝑙𝑛(𝑝𝑦$), 𝑙𝑛(𝑝𝑦%), 

ln(𝑝𝑚!), ln(𝑝𝑚"), ln(𝑝𝑚#), ln(𝑝𝑚$), and ln(𝑝𝑚%). 

Symmetry: The matrix satisfies the symmetry condition, which requires that: 

 𝛾!" = 𝛾"! for all 𝑖	 ≠ 𝑗 (equation 24) 

 

Thus:  

• The effect of 𝑙𝑛(𝑝𝑦*) on 𝜔& is 0.0198 and the effect of ln(𝑝𝑦&) on 𝜔* is also 0.0198. 

• The effect of 𝑙𝑛(𝑝𝑦;) on 𝜔& is -0.0794 and the effect of 𝑙𝑛(𝑝𝑦&) on 𝜔; is also -0.0794. 

• The effect of ln(𝑝𝑦;) on 𝜔* is -0.0239 and the effect of ln	(𝑝𝑦*) on 𝜔; is also -0.0239. 

• Similarly, the symmetry holds for the derived rows 𝜔< through 𝜔&+ as well.  

These matching off-diagonal elements confirm that the symmetry restriction has been success-

fully imposed in the estimation of the AIDS model.  

Homogeneity: The matrix satisfies the homogeneity condition, which requires that for each 

share equation, the sum of the coefficients on all price terms equal zero: 

 
W 𝛾!" = 0
:9&+

"9&

, 𝑓𝑜𝑟	𝑒𝑎𝑐ℎ	𝑖 
(equation 23) 

 

By summing across each row, the following is retrieved: 
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The sum of each row is approximately zero, which confirms that the homogeneity condition is 

also satisfied.  

Therefore, the estimated matrix containing the price effects for the Pharmaceutical industry 

respects both the adding-up, symmetry, and homogeneity properties required by demand the-

ory. This validates the robustness and correctness of the AIDS model. The same applies to all 

the other estimated AIDS models – both the estimated AIDS models with the short and original 

sample period. Given that the adding-up restriction is met, as shown by the plots in section 5.4, 

Appendix 11.1 and 11.2 will only present the tests of symmetry and homogeneity for the re-

maining industries.  

All results are now obtained, and they all satisfy the theoretical restrictions. Therefore, the next 

section seeks to discuss the methodology and the obtained results. 

7. Discussion 
Based on the above findings, this section seeks to discuss the robustness of the obtained results, 

focusing on the strengths and weaknesses of the estimation process and the choices made. 

Hereafter, the chosen industries and the aggregation level are discussed. Following this, the 
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derived import dependence is related to the countries from which Denmark imports the most. 

This is done to highlight the true degree of Danish import dependence, as the origin of the 

inputs is an important aspect when discussing import dependence. The final section addresses 

the study’s limitations and outlines how future research may expand or improve upon the cur-

rent analysis.    

7.1 Robustness of the results 
The findings from the analysis provide insight into the underlying demand relationship for 

domestic versus imported inputs within the five chosen industries in the Danish production 

structure. This section will discuss the robustness of the obtained results, highlighting the reli-

ability of the results.  

The analysis of the Danish production structure builds on the full set of available input-output 

data from Statistics Denmark, which provides a solid empirical foundation for the analysis. As 

the analysis builds on all available data, it minimizes the risk of drawing conclusions from a 

selective data sample. Therefore, there are no important time periods that have been excluded, 

which underscores that the model captures the key economic relationships that are present in 

the data. However, as the analysis is based on the full available input-output data, there is a risk 

that it contains outliers and structural breaks, which could potentially bias the results.  

The robustness of the obtained results is further supported by the shortening of the sample 

period. This can be attributed to the fact that the exclusion of the first seven observations (1966-

1972) revealed consistent estimates across both sample periods. The fact that the model yields 

similar estimates when the first seven years are excluded increases confidence in its reliability 

and suggests that the results are not sensitive to the inclusion of specific time periods. However, 

it should be acknowledged that other subperiods may affect the results in ways that are not 

captured by this specific robustness check. The observed minimal divergence of estimates 

might be explained by the choice of separation year. The choice of separation year may mark 

a shift in demand patterns and relationships between variables, thereby affecting the obtained 

result. However, it should be noted that only seven years have been removed from the original 

dataset which has a total count of 58 years. Therefore, there is an overweight of years that are 

present in both sample periods, 51 years. For the removal of seven years to have a great impact 

on the overall result, a strong tendency should be observed in the data before 1973.  

The absence of significant differences after splitting the sample in 1973 could also suggest that 

other later significant global events than Denmark’s entry into the EEC might have had a 
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greater impact on international trade patterns and therefore domestic demand patterns, which 

will be more reflected in the data period. All else equal, it must be assumed that splitting the 

data in a later year will result in a shorter data period that will be more heavily influenced by 

trade due to the expansion of globalization. Therefore, another option could be to select the 

year 1995 as the sample split year due to the establishment of the World Trade Organization 

(WTO). As globalization rose and international trade expanded, increasingly moving beyond 

the exchange of tangible goods to also include services and intellectual property, this shift 

marked a significant evolution in international trade (European Parliament, 2024). Conse-

quently, the application of the year 1995 as the split year could also be an option. However, 

using 1995 as separation year would result in removing nearly half of the observations, thereby 

minimizing the sample data to contain 29 years (1995-2023). This could potentially have sev-

eral important implications. First, a reduced sample size will result in lower statistical power, 

which will decrease the ability to obtain statistically significant effects. Moreover, it might be 

challenging to reliably identify the underlying economic structure within a shorter timeframe. 

Therefore, the conclusions drawn from analyses based on shorter samples are often less robust 

(Woolridge, 2012, p. 136). Recognizing the implications of sample size limitations, the 1973 

division was selected as the basis for the comparative analysis. This, combined with the con-

sistent estimates across both sample periods, reinforces the robustness of the obtained results.  

Further evidence of the robustness of the results is provided by the fulfillment of the theoretical 

restrictions. Both the AIDS models estimated using data from 1966-2023 and the models esti-

mated using data from 1973-2023 fulfill the adding-up, homogeneity, and symmetry re-

strictions. This ensures that the models are consistent with the principles of consumer and de-

mand theory, thereby highlighting their robustness.  

Even though the models fulfill the theoretical restrictions, indicating that the models are theo-

retically well-specified, some of the obtained own-price effects contradict standard economic 

demand theory. This results from some of the own-price effects being positive. One would 

expect the inverse finding, where an increase in price leads to lower demand. Therefore, it 

demonstrates that while the model structure is robust in theory, some of the estimated effects 

do not fully align with the theoretical expectations. Hence, it points to potential challenges in 

the empirical applications.  

In the empirical applications, it is found that the price indices do not satisfy the stationarity 

constraint. However, it must be assumed that the input demand shares are stationary since they 
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are bound to fluctuate between 0 and 1. Therefore, they can only fluctuate to a limited degree. 

Despite that the price indices exhibit non-stationarity, it must be assumed that the AIDS models 

do not exhibit spurious regression. This is because the price indices are constructed from the 

same input-output data as the input demand shares. Therefore, the variables are derived from 

the same data, thereby indicating that they are empirically linked and not independent processes 

(Enders, 2014, pp. 195-196). Accordingly, the obtained results can be regarded as reliable.  

As mentioned, the estimated AIDS models utilize historical data from 1966 to 2023. In the 

analysis, average input demand shares are calculated and related to the cross-price effects to 

investigate the price sensitivity of the inputs. Hereafter, the findings for each industry’s price 

sensitivity and price effects are used to determine the import dependence of each industry. To 

assess whether the conclusion regarding each industry’s import dependence remains valid in 

the most recent data available, the composition of inputs in 2023, is compared to the mean 

values. To assess the overall import dependence of the Danish economy, the importance of 

each industry is assessed based on its share of the Danish economy in 2023. This approach 

assumes that historical patterns obtained from the AIDS models remain meaningful when ap-

plied to today’s production structure. However, this might not reflect the actual economic sit-

uation, as the economy in 2023 can deviate from the historical observed patterns. However, if 

the structural patterns underlying the historical data still apply today, a comparison with the 

most recent year must be assumed to be valid. Therefore, the applied approach provides insight 

into the import dependence today, but it should be interpreted with caution.  

In continuation of the above, it is valuable that the conclusions obtained for the import depend-

ence within the Danish economy are built on the most recent data from Statistics Denmark, 

which spans up to 2023. However, access to data up to the present day, 2025, would be more 

desirable, as it would enable an even more accurate and current depiction of the Danish pro-

duction structure. This arises from the fact that the period after Donald Trump’s election as 

president of the United States of America in 2025 has been characterized by volatility and 

uncertainty in global markets. As mentioned earlier, Donald Trump has imposed tariffs on all 

countries in 2025, thereby potentially affecting the flow of goods and services captured in fu-

ture input-output tables. Tariffs are taxes imposed on imported goods, hence increasing the cost 

of imports within the country that imposes the tariffs (European Council, 2025). According to 

standard economic demand theory, a price increase will result in lower demand. The imposed 

tariffs on goods stemming from the European Union and therefore Denmark might reduce de-

mand for Danish goods and services, leading to negative effects on Danish exports. This could 
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potentially change the input structure of the individual industries in Denmark, as their demand 

for production inputs is closely tied to the overall demand for their final goods. As the input-

output data from Statistics Denmark is reported on an annual basis, it is not yet possible to 

reflect these events in this analysis.  

In relation to the above-mentioned, a study performed by Azzimonti et al. (2025) found that 

the tariffs the U.S. imposed on imports from China in 2018 and 2019 significantly disrupted 

supply chains and increased the input costs for American businesses. A significant finding was 

that many companies responded to the American tariffs by shifting supply chains to other coun-

tries. By shifting supply chains to other countries, the composition of inputs may change. This 

is because the change of import country/supplier can lead to changes in price, quality, and 

logistics. This can affect the quantity, and the type of inputs imported, thereby affecting the 

input demand shares of the industries. If a similar trend materializes for Denmark in 2025 due 

to Donald Trump’s imposition of tariffs and the possibility of the EU implementing retaliatory 

tariffs, it could possibly change the input-output structures in the future. 

Taken together, the above suggests that while several factors both support and challenge the 

robustness of the results, they are overall considered robust. The following section discusses 

the assumptions underlying these results in relation to the selection of the five aggregated in-

dustries.  

7.2 Industry choice  

This section will now turn to a discussion of the five selected industries used in the analysis: i) 

Pharmaceuticals, ii) Food products, beverages, and tobacco, iii) Transportation, iv) IT & Elec-

tronics, and v) Other industries. As previously mentioned, the original input-output data from 

Statistics Denmark consists of 69 industries. Therefore, a high degree of aggregation has been 

necessary to end up with the selected five industries. It is mainly the industries of Transporta-

tion, IT & Electronics, and ‘Other industries’ that are highly aggregated, as the two remaining 

industries consist of only one sub-industry. In this section, the selected industries and the ag-

gregation level will be discussed, focusing on both the advantages and disadvantages of the 

methodology.  

Starting with the advantages, the high aggregation level allows for a macroeconomic perspec-

tive. The broad categories provide an overview of the general tendencies within the Danish 

economy, focusing on industry trends rather than individual sectors. This aligns with the re-

search question investigating the import dependence within the Danish production structure. 
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Moreover, the aggregation level contributes to greater simplicity in terms of data management 

and model estimation, ensuring a more manageable presentation and discussion of the results 

across industries. This methodology results in reduced complexity and makes comparative 

analysis more straightforward due to the lower number of price effects that must be compared.  

Conversely, the high degree of aggregation is also associated with several limitations. The 

greatest disadvantage is the loss of detail and specific dynamics within the individual indus-

tries. It must be assumed that the aggregated industries contain varying price effects between 

different sub-industries and input groups. This will affect the overall price effect for the indus-

try and thereby hide the underlying economic mechanisms for more narrowly defined sub-

industries. The high degree of aggregation also creates a risk, as the estimated price effects at 

the aggregated level may not be accurate for individual firms or more specific product groups. 

Therefore, it should be noted that the interrelationships between the selected industries could 

be more related. From section 5.4, the plots depicting the input demand shares for the five 

industries reveal low interconnectedness between some of the industries. For example, the 

Transportation industry uses a minimal share of inputs from both Pharmaceuticals and Food 

products etc. The interrelationship between industries would be more present if the industries 

were chosen based on one single criterion. For example, if the focus was solely on the Phar-

maceutical industry and its most important supplying industries. This would ensure a more in-

depth analysis of the flows and interconnectedness within this industry. This, however, con-

strains the potential to generalize the findings to wider economic tendencies, which again is 

the overall goal of the thesis.   

The collection of industries within ‘Other industries’ is a particularly broad category. This cat-

egory is created to ensure an overall representation of the Danish economy. However, the focus 

is on the other four industries, as argued in section 5.1. The broadness of ‘Other industries’ 

creates uncertainty about the internal dynamics. Therefore, it is important to be particularly 

careful when interpreting the overall effects of this industry.  

From the above, it can be deduced that the chosen number of industries and their aggregation 

level come with both advantages and limitations. 

7.3 Risk of import dependence 

The empirical analyses carried out in this report find a degree of import dependence within the 

Danish economy. Nonetheless, it should be noted that the input-output data that has laid the 

foundation for the analysis fails to capture the specific countries that the Danish economy relies 
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on the most. The origin of the imported inputs is an important aspect when discussing import 

dependence. This is because not all trade partners are associated with the same level of risk. 

Denmark is a member of the EU, where the Single Market and the Customs Union reduce 

barriers to trade between the member countries (Folketinget, 2025a). Furthermore, it applies 

that the EU conducts trade policy on behalf of Denmark and the rest of the union countries. As 

a result, trade within the EU involves less risk compared to trade with countries outside this 

membership. It applies that around 80 percent of Danish international trade is conducted within 

the Single Market or as a part of one of the EU’s trade agreements. Most of the remaining 20 

percent of trade is regulated by the rules of WTO (Folketinget, 2025b). 

At year-end 2023, figures from Statistics Denmark (2025b) reveal that 55.44 percent of Danish 

imports originated from the European Union, 10.57 percent were sourced from the United 

States of America, and China accounted for 4.26 percent of total imports. Therefore, it can be 

inferred that most Danish imports originate from a strategically reliant trade source, as trade 

with the European Union must be assumed to be secure due to the common market, common 

regulation, and political stability. Contrary, inputs imported from countries outside of the Eu-

ropean Union can be associated with greater risk. As stated in the introduction, the world is 

characterized by a high degree of uncertainty because of Donald Trump’s protectionist trade 

policy and general unrest. This in combination with the interdependency of global economies 

has increased the risk of disruptions of established supply chains, trade flows, and economic 

activity. Due to this, the former president of the European Central Bank, Mario Draghi, advo-

cates for the importance of reshoring the production of strategically important inputs to the 

domestic economy or relocating it within the European Union. By doing this, the import de-

pendence will be reduced. However, the implications of securing critical production inputs 

come at a cost. By diversifying away from countries that have been the cheapest suppliers in 

the world to producing critical inputs domestically, the production costs will increase (Draghi, 

2024a, pp. 6-7). A change in the origin and price of the production inputs will affect the Danish 

production structure. This is because both factors will affect demand and thereby change the 

domestic and imported flows within the system.  

To sum up, it can be concluded that the Danish economy is dependent on imports. The impli-

cations of the import dependence are influenced by the origin of the critical inputs, which is 

not detailed in the data. If the European Union is the primary supplier of critical inputs, it would 

be positive for the Danish import dependence. Conversely, if the critical inputs are produced 
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outside of the European Union, greater uncertainty and risk are associated with import depend-

ence. By reshoring the production of critical inputs, the import dependence will be positively 

affected, but as mentioned, it will come at a cost.  

7.4 Limitations and future research 
This section will address the main limitations of the analysis conducted in this thesis, followed 

by suggestions for future research.  

In the thesis, only domestic and imported flows for five chosen industries and the final demand 

categories are included in the input-output data from Statistics Denmark. Therefore, the input-

output data does not account for all flows, which include changes in unspecified imports, im-

port duties, commodity taxes, VAT, other production taxes, compensation of employees, gross 

operating surplus, and mixed income. This focus reflects the overall aim of the thesis, which is 

to investigate input-based import dependence. Accordingly, the analysis concentrates on do-

mestic and imported input flows, as these are considered the most relevant components for 

addressing the research question. As a result, not all flows within the Danish economy are 

included. Future research may consider incorporating all flows to provide a more comprehen-

sive representation of the Danish economy.  

Moreover, the estimated AIDS models, used for the analysis of Danish import dependence, are 

static, which means they capture relationships at one point in time. A static framework of the 

AIDS models is applied in the analysis due to the complexity associated with estimating and 

managing a dynamic model. The static framework is appropriate and sufficient for the purpose 

of analyzing structural relationships at a given point in time, as the focus of this paper is not on 

the dynamic adjustments of prices. Given the static framework, the models do not account for 

changes in demand over time. As discussed in section 6.3, factors such as adjustment costs, 

unexpected real price levels, incorrect expectations, and habit formation may lead to delayed 

demand responses to price changes, which the static AIDS models fail to capture. To address 

this limitation, the model could be extended to a dynamic specification. By doing so, the model 

will be able to capture demand relationships over time that reflect real-life behavior. Future 

research could advantageously focus on introducing this dynamic structure to enhance the 

model’s ability to explain variations in the data.  

The thesis revolves around an input-output analysis of the Danish production structure. In the 

original input-output data from Statistics Denmark, the Danish economy is divided into 69 

individual industries. To keep the analysis manageable, the industries have been aggregated 
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into five separate industries. As discussed in section 7.2, the high degree of aggregation can 

hide the underlying economic mechanisms of the industries. Therefore, future research could 

build upon the foundation of this study and expand the model to include both a larger number 

of industries and more interconnected industries. This could contribute to a more detailed anal-

ysis of industry linkages within the Danish production structure.  

From the above, it can be concluded that certain limitations were necessary during the execu-

tion of the project. These limitations highlight areas where future research may improve, refine, 

or expand upon the current approach and analysis.   
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8. Conclusion 
This paper developed a static Almost Ideal Demand System (AIDS) model with an Input-Out-

put (IO) framework. The model structure was divided into two blocks: i) the domestic produc-

tion block, describing total production and production costs for five selected industries, and ii) 

the final aggregate demand block, which highlights the role of consumption, government 

spending, investment, inventories, and exports. The industries that have been selected were i) 

Pharmaceuticals, ii) Food products, beverages, and tobacco, iii) Transportation, iv) IT & Elec-

tronics, and v) Other industries. While building the model structure, all the parameters were 

estimated using annual input-output data from 1966 to 2023 from Statistics Denmark. 

We found that the estimated AIDS model correctly captured the underlying demand structures 

of the Danish production structure. The estimated price effects revealed a varying degree of 

import dependence across the investigated industries. The Pharmaceutical industry was the 

least import dependent industry since the primary inputs were characterized as substitutes. The 

Food products, beverages, and tobacco industry only showed one statistically significant cross-

price effect, making it difficult to draw a conclusion. However, the one statistically significant 

effect showed signs of complementarity and constituted one-fourth of the total expenditure 

within the industry, thereby highlighting some degree of import dependence. The Transporta-

tion industry also revealed a low degree of import dependence, again because of substitutabil-

ity. The IT & Electronics industry was highly import dependent, which was driven by the com-

plementarity characterizing four of the five estimated cross-price effects. Lastly, ‘Other indus-

tries’ also revealed a high degree of import dependence, again due to complementarity within 

the primary inputs. Based on this, the Danish economy was found to be highly import depend-

ent. This was because the import dependent industries constituted a total of around 84 percent 

of the Danish production in 2023. Hence, the majority of the Danish economic output was 

produced within industries that showed signs of import dependence. By removing the first 

seven observations and re-estimating the model, the same conclusions were reached regarding 

the import dependence, thereby indicating robustness of the results.  

Therefore, the study concludes presence of import dependence within the Danish production 

structure. However, given that the majority of Denmark’s imports originate from the EU, which 

is a low-risk and integrated trade-partner, it is challenging to draw definitive conclusions re-

garding the potential vulnerabilities arising from import dependence. However, if the critical 



 

 84 

inputs are sourced from outside the EU, they pose a greater risk and vulnerability to the Danish 

economy.  

The research carried out in this paper has provided insights into the import reliance of the 

production structure of the Danish economy. The developed model offers scope for further 

research, for instance by incorporating a more detailed industry classification or introducing 

dynamic features to capture adjustment mechanisms over time. These extensions could con-

tribute to a more comprehensive understanding of the structure of the Danish economy and 

thereby support future research on structural change and economic vulnerability.   
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11. Appendix  

11.1 Symmetry restriction 

In the estimation of the Almost Ideal Demand System (AIDS) models presented in this paper, 

the symmetry condition is imposed as a theoretical restriction. Specifically for the AIDS mod-

els estimated here with a system of nine equations, this implies that the following symmetry 

restrictions on the parameters must hold:  

𝛾&* = 𝛾*&,  𝛾&, = 𝛾,&, 𝛾*= = 𝛾=*, 𝛾;= = 𝛾=;, 𝛾<, = 𝛾,<, 𝛾'= = 𝛾=', 

𝛾&; = 𝛾;&,  𝛾&- = 𝛾-&, 𝛾*, = 𝛾,*, 𝛾;, = 𝛾,;, 𝛾<- = 𝛾-<, 𝛾', = 𝛾,', 

𝛾&< = 𝛾<&,  𝛾*; = 𝛾;*, 𝛾*- = 𝛾-*, 𝛾;- = 𝛾-;, 𝛾8' = 𝛾'8, 𝛾'- = 𝛾-', 

𝛾&8 = 𝛾8&,  𝛾*< = 𝛾<*, 𝛾;< = 𝛾<;, 𝛾<8 = 𝛾8<, 𝛾8= = 𝛾=8, 𝛾=, = 𝛾,=, 

𝛾&' = 𝛾'&, 𝛾*8 = 𝛾8*, 𝛾;8 = 𝛾8;, 𝛾<' = 𝛾'<, 𝛾8, = 𝛾,8, 𝛾=- = 𝛾-=, 

𝛾&= = 𝛾=&, 𝛾*' = 𝛾'*, 𝛾;' = 𝛾';, 𝛾<= = 𝛾=<, 𝛾8- = 𝛾-8, 𝛾,- = 𝛾-, 

 

11.2 Homogeneity restriction 

In the estimation of the Almost Ideal Demand System (AIDS) models presented in this paper, 

the homogeneity condition is imposed to ensure that if all prices and income change propor-

tionally, the input demand shares should remain unchanged. In the system of nine equations, 

this is imposed by: 

𝛾&& + 𝛾&* + 𝛾&; + 𝛾&< + 𝛾&8 + 𝛾&' + 𝛾&=
+ 𝛾&, + 𝛾&- = 0, 

𝛾'& + 𝛾'* + 𝛾'; + 𝛾'< + 𝛾'8 + 𝛾'' + 𝛾'=
+ 𝛾', + 𝛾'- = 0, 

𝛾*& + 𝛾** + 𝛾*; + 𝛾*< + 𝛾*8 + 𝛾*' + 𝛾*=
+ 𝛾*, + 𝛾*- = 0, 

𝛾=& + 𝛾=* + 𝛾=; + 𝛾=< + 𝛾=8 + 𝛾=' + 𝛾==
+ 𝛾=, + 𝛾=- = 0, 

𝛾;& + 𝛾;* + 𝛾;; + 𝛾;< + 𝛾;8 + 𝛾;' + 𝛾;=
+ 𝛾;, + 𝛾;- = 0, 

𝛾,& + 𝛾,* + 𝛾,; + 𝛾,< + 𝛾,8 + 𝛾,' + 𝛾,=
+ 𝛾,, + 𝛾,- = 0, 

𝛾<& + 𝛾<* + 𝛾<; + 𝛾<< + 𝛾<8 + 𝛾<' + 𝛾<=
+ 𝛾<, + 𝛾<- = 0, 

𝛾-& + 𝛾-* + 𝛾-; + 𝛾-< + 𝛾-8 + 𝛾-' + 𝛾-=
+ 𝛾-, + 𝛾-- = 0 

𝛾8& + 𝛾8* + 𝛾8; + 𝛾8< + 𝛾88 + 𝛾8' + 𝛾8=
+ 𝛾8, + 𝛾8- = 0, 
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11.3 Estimated AIDS models from 1966 to 2023 

11.3.1 Pharmaceuticals 
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11.3.2 Food products, beverages, and tobacco 
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11.3.3 Transportation 
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11.3.4 IT & Electronics 
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11.3.5 Other industries 
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11.4 Estimated AIDS models from 1973 to 2023 

11.4.1 Pharmaceuticals 

 

 



 

 100 

11.4.2 Food products, beverages, and tobacco 
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11.4.3 Transportation 
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11.4.4 IT & Electronics 
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11.4.5 Other industries 
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11.5 Diagnostics test  
The purpose of this section is to present the diagnostic test performed on the estimated AIDS 

models. These tests investigate the theoretical conditions of symmetry and homogeneity. The 

diagnostic test results for the original sample (1966-2023) are presented first, followed by those 

for the shorter sample (1973-2023).  

11.5.1 The Pharmaceutical industry (1966-2023) 
To test for symmetry, the estimated 10-by-10 matrix of the price effects for the Pharmaceutical 

industry must be investigated: 

 

Symmetry: The matrix satisfies the symmetry condition, which requires that: 

𝛾!" = 𝛾"! for all 𝑖	 ≠ 𝑗. 

Thus:  

• The effect of 𝑙𝑛(𝑝𝑦*) on 𝜔& is 0.0198 and the effect of ln(𝑝𝑦&) on 𝜔* is also 0.0198. 

• The effect of 𝑙𝑛(𝑝𝑦;) on 𝜔& is -0.0794 and the effect of 𝑙𝑛(𝑝𝑦&) on 𝜔; is also -0.0794. 

• The effect of ln(𝑝𝑦;) on 𝜔* is -0.0239 and the effect of ln	(𝑝𝑦*) on 𝜔; is also -0.0239. 

• Similarly, the symmetry holds for the derived rows 𝜔< through 𝜔&+ as well.  

 

These matching off-diagonal elements confirm that the symmetry restriction has been success-

fully imposed in the estimation of the AIDS model for the Pharmaceutical industry.  

Homogeneity: The matrix satisfies the homogeneity condition, which requires that for each 

share equation, the sum of the coefficients on all price terms equal zero: 

W 𝛾!" = 0
:9&+

"9&

, 𝑓𝑜𝑟	𝑒𝑎𝑐ℎ	𝑖 

By summing across each row, the following is retrieved: 
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The sum of each row is approximately zero, which confirms that the homogeneity condition is 

also satisfied.  

Therefore, the AIDS model for the Pharmaceutical industry over the sample period 1966-2023 

fulfills the symmetry and homogeneity restrictions.  

11.5.2 The Food products, beverages, and tobacco industry (1966-2023) 
To test for symmetry, the estimated 10-by-10 matrix of the price effects for the Food products, 

beverages, and tobacco industry must be investigated: 

 

Symmetry: The matrix satisfies the symmetry condition, which requires that: 

𝛾!" = 𝛾"! for all 𝑖	 ≠ 𝑗. 

Thus:  
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• The effect of 𝑙𝑛(𝑝𝑦*) on 𝜔& is -0.0180 and the effect of ln(𝑝𝑦&) on 𝜔* is also -0.0180. 

• The effect of 𝑙𝑛(𝑝𝑦;) on 𝜔& is -0.0031 and the effect of 𝑙𝑛(𝑝𝑦&) on 𝜔; is also -0.0031. 

• The effect of ln(𝑝𝑦;) on 𝜔* is -0.0191 and the effect of ln	(𝑝𝑦*) on 𝜔; is also -0.0191. 

• Similarly, the symmetry holds for the derived rows 𝜔< through 𝜔&+ as well.  

These matching off-diagonal elements confirm that the symmetry restriction has been success-

fully imposed in the estimation of the AIDS model for the Food products, beverages, and to-

bacco industry.  

Homogeneity: The matrix satisfies the homogeneity condition, which requires that for each 

share equation, the sum of the coefficients on all price terms equal zero: 

W 𝛾!" = 0
:9&+

"9&

, 𝑓𝑜𝑟	𝑒𝑎𝑐ℎ	𝑖 

By summing across each row, the following is retrieved:

 

The sum of each row is approximately zero, which confirms that the homogeneity condition is 

also satisfied.  
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Therefore, the AIDS model for the Food products, beverages, and tobacco industry over the 

sample period 1966-2023 fulfills the symmetry and homogeneity restrictions.  

11.5.3 The Transportation industry (1966-2023) 
To test for symmetry, the estimated 10-by-10 matrix of the price effects for the Transportation 

industry must be investigated: 

 

Symmetry: The matrix satisfies the symmetry condition, which requires that: 

𝛾!" = 𝛾"! for all 𝑖	 ≠ 𝑗. 

Thus:  

• The effect of 𝑙𝑛(𝑝𝑦*) on 𝜔& is -0.0004 and the effect of ln(𝑝𝑦&) on 𝜔* is also -0.0004. 

• The effect of 𝑙𝑛(𝑝𝑦;) on 𝜔& is 0.0754 and the effect of 𝑙𝑛(𝑝𝑦&) on 𝜔; is also 0.0754. 

• The effect of ln(𝑝𝑦;) on 𝜔* is -0.0187 and the effect of ln	(𝑝𝑦*) on 𝜔; is also -0.0187. 

• Similarly, the symmetry holds for the derived rows 𝜔< through 𝜔&+ as well.  

These matching off-diagonal elements confirm that the symmetry restriction has been success-

fully imposed in the estimation of the AIDS model for the Transportation industry.  

Homogeneity: The matrix satisfies the homogeneity condition, which requires that for each 

share equation, the sum of the coefficients on all price terms equal zero: 

W 𝛾!" = 0
:9&+

"9&

, 𝑓𝑜𝑟	𝑒𝑎𝑐ℎ	𝑖 
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By summing across each row, the following is retrieved

 

The sum of each row is approximately zero, which confirms that the homogeneity condition is 

also satisfied.  

Therefore, the AIDS model for the Transportation industry over the sample period 1966-2023 

fulfills the symmetry and homogeneity restrictions.  

11.5.4 The IT & Electronics industry (1966-2023) 
To test for symmetry, the estimated 10-by-10 matrix of the price effects for the IT & Electronics 

industry must be investigated: 

 

Symmetry: The matrix satisfies the symmetry condition, which requires that: 

𝛾!" = 𝛾"! for all 𝑖	 ≠ 𝑗. 
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Thus:  

• The effect of 𝑙𝑛(𝑝𝑦*) on 𝜔& is 0.0152 and the effect of ln(𝑝𝑦&) on 𝜔* is also 0.0152. 

• The effect of 𝑙𝑛(𝑝𝑦;) on 𝜔& is -0.0080 and the effect of 𝑙𝑛(𝑝𝑦&) on 𝜔; is also -0.0080. 

• The effect of ln(𝑝𝑦;) on 𝜔* is -0.0030 and the effect of ln	(𝑝𝑦*) on 𝜔; is also -0.0030. 

• Similarly, the symmetry holds for the derived rows 𝜔< through 𝜔&+ as well.  

These matching off-diagonal elements confirm that the symmetry restriction has been success-

fully imposed in the estimation of the AIDS model for the IT & Electronics industry.  

Homogeneity: The matrix satisfies the homogeneity condition, which requires that for each 

share equation, the sum of the coefficients on all price terms equal zero: 

W 𝛾!" = 0
:9&+

"9&

, 𝑓𝑜𝑟	𝑒𝑎𝑐ℎ	𝑖 

By summing across each row, the following is retrieved: 

 

The sum of each row is approximately zero, which confirms that the homogeneity condition is 

also satisfied.  
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Therefore, the AIDS model for the IT & Electronics industry over the sample period 1966-

2023 fulfills the symmetry and homogeneity restrictions.  

11.5.5 ‘Other industries’ (1966-2023) 
To test for symmetry, the estimated 10-by-10 matrix of the price effects for ‘Other industries’ 

must be investigated: 

 

Symmetry: The matrix satisfies the symmetry condition, which requires that: 

𝛾!" = 𝛾"! for all 𝑖	 ≠ 𝑗. 

Thus:  

• The effect of 𝑙𝑛(𝑝𝑦*) on 𝜔& is -0.0017 and the effect of ln(𝑝𝑦&) on 𝜔* is also -0.0017. 

• The effect of 𝑙𝑛(𝑝𝑦;) on 𝜔& is 0.0110 and the effect of 𝑙𝑛(𝑝𝑦&) on 𝜔; is also 0.0110. 

• The effect of ln(𝑝𝑦;) on 𝜔* is -0.0049 and the effect of ln	(𝑝𝑦*) on 𝜔; is also -0.0049. 

• Similarly, the symmetry holds for the derived rows 𝜔< through 𝜔&+ as well.  

These matching off-diagonal elements confirm that the symmetry restriction has been success-

fully imposed in the estimation of the AIDS model for ‘Other industries’.  

Homogeneity: The matrix satisfies the homogeneity condition, which requires that for each 

share equation, the sum of the coefficients on all price terms equal zero: 

W 𝛾!" = 0
:9&+

"9&

, 𝑓𝑜𝑟	𝑒𝑎𝑐ℎ	𝑖 

By summing across each row, the following is retrieved: 
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The sum of each row is approximately zero, which confirms that the homogeneity condition is 

also satisfied.  

Therefore, the AIDS model for ‘Other industries’ over the sample period 1966-2023 fulfills the 

symmetry and homogeneity restrictions.  

11.5.6 The Pharmaceutical industry (1973-2023) 

To test for symmetry, the estimated 10-by-10 matrix of the price effects for the Pharmaceutical 

industry must be investigated: 

 
 

Symmetry: The matrix satisfies the symmetry condition, which requires that: 

𝛾!" = 𝛾"! for all 𝑖	 ≠ 𝑗. 
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Thus:  

• The effect of 𝑙𝑛(𝑝𝑦*) on 𝜔& is 0.0671 and the effect of ln(𝑝𝑦&) on 𝜔* is also 0.0671. 

• The effect of 𝑙𝑛(𝑝𝑦;) on 𝜔& is -0.0931 and the effect of 𝑙𝑛(𝑝𝑦&) on 𝜔; is also -0.0931. 

• The effect of ln(𝑝𝑦;) on 𝜔* is 0.0107 and the effect of ln	(𝑝𝑦*) on 𝜔; is also 0.0107. 

• Similarly, the symmetry holds for the derived rows 𝜔< through 𝜔&+ as well.  

These matching off-diagonal elements confirm that the symmetry restriction has been success-

fully imposed in the estimation of the AIDS model for the Pharmaceutical industry.  

Homogeneity: The matrix satisfies the homogeneity condition, which requires that for each 

share equation, the sum of the coefficients on all price terms equal zero: 

W 𝛾!" = 0
:9&+

"9&

, 𝑓𝑜𝑟	𝑒𝑎𝑐ℎ	𝑖 

By summing across each row, the following is retrieved: 

 

The sum of each row is approximately zero, which confirms that the homogeneity condition is 

also satisfied.  
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Therefore, the AIDS model for the Pharmaceutical industry over the sample period 1973-2023 

fulfills the symmetry and homogeneity restrictions.  

11.5.7 The Food products, beverages, and tobacco industry (1973-2023) 
To test for symmetry, the estimated 10-by-10 matrix of the price effects for the Food products, 

beverages, and tobacco industry must be investigated: 

 

Symmetry: The matrix satisfies the symmetry condition, which requires that: 

𝛾!" = 𝛾"! for all 𝑖	 ≠ 𝑗. 

Thus:  

• The effect of 𝑙𝑛(𝑝𝑦*) on 𝜔& is -0.0200 and the effect of ln(𝑝𝑦&) on 𝜔* is also -0.0200. 

• The effect of 𝑙𝑛(𝑝𝑦;) on 𝜔& is -0.0023 and the effect of 𝑙𝑛(𝑝𝑦&) on 𝜔; is also -0.0023. 

• The effect of ln(𝑝𝑦;) on 𝜔* is -0.0124 and the effect of ln	(𝑝𝑦*) on 𝜔; is also -0.0124. 

• Similarly, the symmetry holds for the derived rows 𝜔< through 𝜔&+ as well.  

These matching off-diagonal elements confirm that the symmetry restriction has been success-

fully imposed in the estimation of the AIDS model for the Food products, beverages, and to-

bacco industry.  

Homogeneity: The matrix satisfies the homogeneity condition, which requires that for each 

share equation, the sum of the coefficients on all price terms equal zero: 

W 𝛾!" = 0
:9&+

"9&

, 𝑓𝑜𝑟	𝑒𝑎𝑐ℎ	𝑖 

By summing across each row, the following is retrieved: 
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The sum of each row is approximately zero, which confirms that the homogeneity condition is 

also satisfied.  

Therefore, the AIDS model for the Food products, beverages, and tobacco industry over the 

sample period 1973-2023 fulfills the symmetry and homogeneity restrictions.  

11.5.8 The Transportation industry (1973-2023) 
To test for symmetry, the estimated 10-by-10 matrix of the price effects for the Transportation 

industry must be investigated: 

 

Symmetry: The matrix satisfies the symmetry condition, which requires that: 

𝛾!" = 𝛾"! for all 𝑖	 ≠ 𝑗. 

Thus:  
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• The effect of 𝑙𝑛(𝑝𝑦*) on 𝜔& is 0.0073 and the effect of ln(𝑝𝑦&) on 𝜔* is also 0.0073. 

• The effect of 𝑙𝑛(𝑝𝑦;) on 𝜔& is 0.0778 and the effect of 𝑙𝑛(𝑝𝑦&) on 𝜔; is also 0.0778. 

• The effect of ln(𝑝𝑦;) on 𝜔* is -0.0228 and the effect of ln	(𝑝𝑦*) on 𝜔; is also -0.0228. 

• Similarly, the symmetry holds for the derived rows 𝜔< through 𝜔&+ as well.  

These matching off-diagonal elements confirm that the symmetry restriction has been success-

fully imposed in the estimation of the AIDS model for the Transportation industry.  

Homogeneity: The matrix satisfies the homogeneity condition, which requires that for each 

share equation, the sum of the coefficients on all price terms equal zero: 

W 𝛾!" = 0
:9&+

"9&

, 𝑓𝑜𝑟	𝑒𝑎𝑐ℎ	𝑖 

By summing across each row, the following is retrieved: 

 

The sum of each row is approximately zero, which confirms that the homogeneity condition is 

also satisfied.  
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Therefore, the AIDS model for the Transportation industry over the sample period 1973-2023 

fulfills the symmetry and homogeneity restrictions.  

11.5.9 The IT & Electronics industry (1973-2023) 
To test for symmetry, the estimated 10-by-10 matrix of the price effects for the IT & Electronics 

industry must be investigated: 

 

Symmetry: The matrix satisfies the symmetry condition, which requires that: 

𝛾!" = 𝛾"! for all 𝑖	 ≠ 𝑗. 

Thus:  

• The effect of 𝑙𝑛(𝑝𝑦*) on 𝜔& is 0.0052 and the effect of ln(𝑝𝑦&) on 𝜔* is also 0.0052. 

• The effect of 𝑙𝑛(𝑝𝑦;) on 𝜔& is -0.0111 and the effect of 𝑙𝑛(𝑝𝑦&) on 𝜔; is also -0.0111. 

• The effect of ln(𝑝𝑦;) on 𝜔* is -0.0031 and the effect of ln	(𝑝𝑦*) on 𝜔; is also -0.0031. 

• Similarly, the symmetry holds for the derived rows 𝜔< through 𝜔&+ as well.  

These matching off-diagonal elements confirm that the symmetry restriction has been success-

fully imposed in the estimation of the AIDS model for the IT & Electronics industry.  

Homogeneity: The matrix satisfies the homogeneity condition, which requires that for each 

share equation, the sum of the coefficients on all price terms equal zero: 

W 𝛾!" = 0
:9&+

"9&

, 𝑓𝑜𝑟	𝑒𝑎𝑐ℎ	𝑖 

By summing across each row, the following is retrieved: 
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The sum of each row is approximately zero, which confirms that the homogeneity condition is 

also satisfied.  

Therefore, the AIDS model for the IT & Electronics industry over the sample period 1973-

2023 fulfills the symmetry and homogeneity restrictions.  

11.5.10 ‘Other industries’ (1973-2023) 
To test for symmetry, the estimated 10-by-10 matrix of the price effects for ‘Other industries’ 

must be investigated: 

 

Symmetry: The matrix satisfies the symmetry condition, which requires that: 

𝛾!" = 𝛾"! for all 𝑖	 ≠ 𝑗. 
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Thus:  

• The effect of 𝑙𝑛(𝑝𝑦*) on 𝜔& is -0.0056 and the effect of ln(𝑝𝑦&) on 𝜔* is also -0.0056. 

• The effect of 𝑙𝑛(𝑝𝑦;) on 𝜔& is 0.0120 and the effect of 𝑙𝑛(𝑝𝑦&) on 𝜔; is also 0.0120. 

• The effect of ln(𝑝𝑦;) on 𝜔* is -0.0064 and the effect of ln	(𝑝𝑦*) on 𝜔; is also -0.0064. 

• Similarly, the symmetry holds for the derived rows 𝜔< through 𝜔&+ as well.  

These matching off-diagonal elements confirm that the symmetry restriction has been success-

fully imposed in the estimation of the AIDS model for ‘Other industries’.  

Homogeneity: The matrix satisfies the homogeneity condition, which requires that for each 

share equation, the sum of the coefficients on all price terms equal zero: 

W 𝛾!" = 0
:9&+

"9&

, 𝑓𝑜𝑟	𝑒𝑎𝑐ℎ	𝑖 

By summing across each row, the following is retrieved:
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The sum of each row is approximately zero, which confirms that the homogeneity condition is 

also satisfied.  

Therefore, the AIDS model for ‘Other industries’ over the sample period 1973-2023 fulfills the 

symmetry and homogeneity restrictions.  

11.6 Mean value of input demand shares 

11.6.1 Pharmaceuticals  

 Original sample  

(1966-2023) 

Shorter sample  

(1973-2023) 

Dom Pharmaceuticals (w1) 0.042 0.047 

Dom Food etc. (w2) 0.072 0.072 

Dom Transportation (w3) 0.025 0.027 

Dom IT & Electronics (w4) 0.017 0.019 

Dom Other industries (w5) 0.325 0.341 

Im Pharmaceuticals (w6) 0.136 0.146 

Im Food etc. (w7) 0.059 0.063 

Im Transportation (w8) 0.007 0.007 

Im IT & Electronics (w9) 0.010 0.010 

Im Other industries (w10) 0.306 0.267 

 

11.6.2 Food products, beverages, and tobacco 

 Original sample  

(1966-2023) 

Shorter sample  

(1973-2023) 

Dom Pharmaceuticals (w1) 0.002 0.002 

Dom Food etc. (w2) 0.187 0.181 

Dom Transportation (w3) 0.027 0.028 

Dom IT & Electronics (w4) 0.004 0.004 

Dom Other industries (w5) 0.597 0.591 

Im Pharmaceuticals (w6) 0.003 0.003 

Im Food etc. (w7) 0.079 0.086 

Im Transportation (w8) 0.007 0.007 

Im IT & Electronics (w9) 0.002 0.002 



 

 120 

Im Other industries (w10) 0.094 0.096 

 

11.6.3 Transportation 

 Original sample  

(1966-2023) 

Shorter sample  

(1973-2023) 

Dom Pharmaceuticals (w1) 0.000 0.000 

Dom Food etc. (w2) 0.001 0.000 

Dom Transportation (w3) 0.313 0.319 

Dom IT & Electronics (w4) 0.022 0.025 

Dom Other industries (w5) 0.489 0.483 

Im Pharmaceuticals (w6) 0.000 0.000 

Im Food etc. (w7) 0.000 0.000 

Im Transportation (w8) 0.028 0.030 

Im IT & Electronics (w9) 0.011 0.012 

Im Other industries (w10) 0.136 0.130 

 

11.6.4 IT & Electronics 

 Original sample  

(1966-2023) 

Shorter sample  

(1973-2023) 

Dom Pharmaceuticals (w1) 0.000 0.000 

Dom Food etc. (w2) 0.002 0.002 

Dom Transportation (w3) 0.027 0.028 

Dom IT & Electronics (w4) 0.128 0.133 

Dom Other industries (w5) 0.493 0.489 

Im Pharmaceuticals (w6) 0.002 0.002 

Im Food etc. (w7) 0.002 0.002 

Im Transportation (w8) 0.005 0.005 

Im IT & Electronics (w9) 0.125 0.132 

Im Other industries (w10) 0.217 0.207 
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11.6.5 Other industries 

 Original sample  

(1966-2023) 

Shorter sample  

(1973-2023) 

Dom Pharmaceuticals (w1) 0.002 0.002 

Dom Food etc. (w2) 0.024 0.022 

Dom Transportation (w3) 0.066 0.065 

Dom IT & Electronics (w4) 0.027 0.029 

Dom Other industries (w5) 0.631 0.633 

Im Pharmaceuticals (w6) 0.005 0.005 

Im Food etc. (w7) 0.014 0.014 

Im Transportation (w8) 0.012 0.013 

Im IT & Electronics (w9) 0.017 0.018 

Im Other industries (w10) 0.202 0.199 

 

11.7 Aggregate price deflator 
This section provides a detailed aggregate price deflator formula for the compactly written 

equation in section 5.6.  

𝑃!𝐼& = (𝑝𝑦&)7(
"#$ · (𝑝𝑚&)7)

!$ · (𝑝𝑦*)7*
"#$ · (𝑝𝑚*)7+

!$ · (𝑝𝑦;)7,
"#$ · (𝑝𝑚;)7-

!$ · (𝑝𝑦<)7.
"#$

· (𝑝𝑚<)7/
!$ · (𝑝𝑦8)7'

"#$ · (𝑝𝑚8)7(0
!$ 

 


