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Abstract— The growth of artificial intelligence and cloud 
services drives the need for new large data centers, which 
significantly raises electricity demand in the regions where 
companies build and operate them. This paper develops a 
research design to investigate how the planned 230 MW 
Stargate Norway AI data center in Narvik may affect electricity 
prices for end-consumers in the NO4 pricing area of Northern 
Norway. The purpose of this paper is not to present final results, 
but to establish a methodological approach. The study proposes 
a mixed-methods approach that combines quantitative analysis 
of electricity price data and system information from the Nordic 
power market with a household survey on expectations, price 
concerns, and potential changes in electricity use. Scenario-
based calculations explore how adding a large new baseload 
could affect average price levels, prices during peak seasons, and 
short-term volatility. The main goal is to understand how such 
a data center might reshape regional electricity systems and 
household electricity costs in a renewable energy context. 

Keywords— Data centers, Energy demand, Electricity prices, 
Residential consumers, Nordic electricity market 

I. INTRODUCTION 

The rapid growth of cloud computing and artificial 
intelligence (AI) has triggered new investments in large data 
centers by major technology firms. According to the 
International Energy Agency [1], global electricity 
consumption from data centers could double by 2026, 
increasing from around 460 terawatt-hours (TWh) in 2022 to 
more than 1,000 TWh. For reference, this is equivalent to 
Japan's annual electricity use. Recent analyses suggest that 
this development could affect electricity prices for households 
and other end-consumers. For example, Gearino [2] reports 
that electricity prices in several U.S. states are rising as 
demand from data centers and other large industrial users 
grows faster  than the expansion of new generation capacity. 
Data centers can consume as much electricity as small cities 
and that this imbalance between rapid demand growth and 
slow infrastructure development is a key reason for higher 
electricity prices for households. Energy experts cited in the 
report warn that regulators and lawmakers must act quickly to 
address these challenges.  

From a systems perspective, these impacts emerge 
because electricity supply, grid infrastructure, market design, 
regulatory instruments, and end-user behavior function as 
interacting subsystems that remain operationally independent 
yet are tightly coupled through physical power flows, price 
formation mechanisms, and policy responses. In this sense, 
the introduction of large AI-driven loads can be understood as 
a system-of-systems challenge: local demand shocks may 
propagate through interconnected markets and networks, 

while regulatory measures and consumer adaptation create 
feedback effects that shape price levels and volatility. These 
developments raise the central question of how AI-driven data 
centers will influence household electricity prices. As these 
global trends evolve, they are likely to affect more national 
electricity systems. In this context, Norway offers a relevant 
example of how rising data center demand could impact 
regional markets and end-consumers in the coming years. 

Norway provides a unique case study because almost all 
its electricity comes from hydropower and it participates in the 
Nordic electricity market. Electricity prices are determined 
through the Nord Pool market, which divides Norway into five 
bidding zones (NO1–NO5) that reflect regional differences in 
supply and demand [3]. In addition to this market structure, 
Norway recently introduced the “Norway Price” scheme, 
which offers households a fixed electricity tariff. The scheme 
reduces exposure to hourly price fluctuations and gives 
consumers more predictable costs. However, it also weakens 
incentives to shift consumption to hours with lower prices [4]. 
This policy context is important when assessing how 
households may respond to price increases from new data 
centers. 

One major project illustrating this development is the 
planned Stargate Norway AI data center, located in Narvik, 
Northern Norway. The center plans to open in 2026 with a 
capacity of 230 MW and potential future expansion. Northern 
Norway has become an attractive location for such projects 
due to its renewable energy resources, low electricity costs, 
and industrial base [5]. The project aims to support digital 
innovation but will also significantly increase regional 
electricity demand. The data center will add a constant 
baseload demand of 230 MW in the NO4 bidding zone, which 
may result in higher electricity bills and greater price 
fluctuations for households and small and medium-sized 
enterprises (SMEs). Local economic benefits remain 
uncertain, and previous studies highlight environmental and 
infrastructure-related concerns, including land-use 
implications and pressure on grid capacity in regions hosting 
large data centers [6, 7]. 

This development affects different stakeholders, including 
households, SMEs, regulators, data center operators, and local 
communities, each with different interests in electricity prices 
and system stability. From a systems perspective, AI data 
centers, regional electricity markets, grid infrastructure, and 
end-consumers form a system-of-systems, where independent 
subsystems interact through electricity flows, market 
mechanisms, and regulatory frameworks. Given these 
dynamics, this study focuses on the Stargate Norway AI data 



center as a case to analyze how large AI-driven electricity 
demand could influence prices and consumer behavior in the 
NO4 region. 

This study defines the following problem statement: How 
might the introduction of a 230 MW AI data center in NO4 
influence local electricity price formation, volatility and 
consumer impacts? 

Most existing studies focus on the energy efficiency of 
data centers, their overall electricity consumption, or their 
environmental sustainability. However, only a few examine 
their potential effects on end-consumer electricity prices, price 
volatility, or regional equity in the local area. 

This research combines quantitative electricity price 
analysis with qualitative household data, allowing the study to 
analyze both market dynamics and consumer adaptation. 
Because the data center is not yet operational, the analysis uses 
scenario-based modeling, which estimates potential price 
effects of a 230 MW additional baseload in the NO4 region. 
AI data centers not only have a large constant baseload but 
also show load variations. Such variations arise, for example, 
from human-activity cycles and from cooling demand that 
depends on ambient temperature [8, 9]. These dynamic 
patterns increase the complexity of electricity demand. 
However, this study considers only a constant 230 MW 
baseload and excludes the variable load component from the 
modelling approach. The study combines the modelling 
results with a household survey capturing acceptance, 
perceived risks, and behavioral responses. This provides a 
holistic understanding of how energy demand related to AI 
data centers interacts with renewable-based energy systems 
and local consumers.  

To answer both technical and social aspects, we define the 
following research questions: 

RQ1: How will the planned Stargate Norway AI data 
center influence electricity prices for end-consumers in the 
NO4 region, particularly during peak demand periods? 

RQ2: How do households in NO4 adapt their electricity 
use in response to different levels of price increases? 

RQ3: What can the case of NO4 teach about how large-
scale data centers influence regional electricity markets and 
energy systems in renewable-based countries? 

This paper has the following structure. Section II reviews 
the literature on data centers, electricity markets, and 
consumer impacts, while Section III presents the research 
design, data collection and analysis, and discusses limitations. 
Section IV examines risks and uncertainty, and Section V 
concludes the paper. 

II. LITERATURE REVIEW 

This literature survey examines academic research and 
selected reports that analyze the relationship between data 
centers, electricity demand, market dynamics, and consumer 
impacts. The search concentrated on five main themes: energy 
demand and baseload behavior, grid impacts and capacity 
constraints, market volatility mechanisms in Nordic electricity 
markets, household behavior, and social acceptance, while a 
final subsection highlights recent developments linked to AI-
driven power use.  

A. Energy Demand and Baseload Behavior 

Recent research suggests that AI technologies, especially 
large language models such as ChatGPT, could significantly 
raise electricity demand in the coming years. Much of this 
additional electricity demand will likely come from large-
scale data centers that host AI workloads [10]. 

Large-scale data centers are not only technical 
infrastructures, but also the foundation of many digital 
services. They are central drivers for cloud services, Big Data, 
telecommunications, banking, and social media, which 
explains why their operation has become critical for modern 
societies. At the same time, this role makes them extremely 
energy intensive. A single large data center can consume as 
much electricity as 25,000 households and requires 100 to 200 
times more energy per square meter than an office building 
[9]. Their high electricity demand results from different major 
load components. 

In the Norwegian context, large data centers may influence 
power systems in different ways. They can operate under 
different load patterns, including flat-load and mixed-load 
centers. Flat-load centers operate with load factors close to 
100%, meaning that their electricity use is steady and 
independent of the time of day. Mixed-load centers, in 
contrast, have lower load factors, around 80%, and show 
peaks during the middle of the day, but they remain relatively 
stable compared to household demand. A significant share of 
data center demand functions as firm baseload, operating 
throughout the year. At the same time, daily and seasonal 
variations can occur, for example due to cooling needs and 
workload patterns. Seasonal differences are also visible in 
electricity use because cooling systems require more energy 
in warmer periods, even if Norway’s cold climate could 
reduce this effect. The load characteristics of AI data centers 
may differ from those of more traditional data centers, as AI 
workloads can lead to more dynamic operational patterns. 
Nevertheless, a substantial baseload component remains 
economically and technically relevant in modern data center 
operation [8].  

In addition to load characteristics, researchers introduce an 
economic modelling approach to calculate the Levelized Cost 
of Computation (LCOC) as a new metric to assess the cost 
efficiency of AI data centers. Using this model, they examine 
whether future data center infrastructures will mainly operate 
as baseload consumers or whether they could also create 
economic opportunities for flexible demand and load shifting. 
Their results show that higher load factors are economically 
preferred, while electricity price levels and variations play a 
smaller role. These findings suggest that AI data centers will 
likely operate at high utilization rates and therefore contribute 
to firm baseload demand. The study provides valuable insight 
into how economic factors shape data center operation. 
However, the authors do not examine how these developments 
may influence regional electricity markets, consumer prices, 
or grid stability [8]. 

Taken together, these studies show that large-scale data 
centers create a large and often inflexible electricity demand, 
while AI data centers may show similar demand patterns due 
to their intensive computational workloads. Rapid growth in 
AI can increase electricity use and electricity prices when 
energy supply and grid capacity do not expand fast enough 
[10]. Research also highlights the high energy intensity of data 
centers and their large electricity consumption [9]. In the 
Nordic context, data centers are likely to operate at high load 



factors throughout the year because this is economically more 
efficient, even though it can reduce flexibility in the power 
system [8]. These findings indicate that the growing demand 
from data centers may create new challenges for electricity 
systems, particularly in regions with limited flexibility.  

B. Grid Impacts and Capacity Constraints 

Beyond their electricity demand, large-scale data centers 
can also influence energy systems and grid infrastructure. 
Large data centers in Denmark could, for example, account for 
up to 33% of national electricity demand by 2040, which 
would require an additional 3-6 GW of offshore wind 
capacity. At the same time, excess heat from data centers can 
be reused for district heating. Estimates show that this heat 
could cover between 4 and 27% of Denmark’s district heating 
after 2040 [12]. Studies also discuss the role of data centers in 
future European energy systems and stress the importance of 
integrating them through waste heat utilization. They further 
point out that data centers have the potential to provide 
demand response. However, this possibility has so far 
received little attention in European energy policies [13]. 

Google and Facebook, for example, invested in large 
facilities in Finland and Sweden because of their climate, 
renewable energy, and stable humidity conditions. Estimates 
suggest that investments in the Nordic region will reach 
between 2 and 4 billion euros by 2025 [11]. This development 
underlines that Northern Norway, with similar conditions, is a 
relevant and realistic site for future projects such as Stargate. 

Experiences from other regions also highlight that data 
center growth can create challenges for local electricity grids. 
Data center clusters in West London created significant 
difficulties for managing grid capacity. Many facilities reserve 
large amounts of electrical capacity for future expansion, even 
if they do not use it immediately. This blocks available grid 
connections for other users. To address this, Microsoft and UK 
regulators have suggested reforms such as reservations or 
locational pricing, which would make capacity allocation 
more efficient. However, they note that regulators have not 
implemented these proposals yet and managing grid capacity 
remains a continuing challenge in regions with concentrated 
data center growth [7]. 

Data centers can also support energy integration through 
waste heat use and demand response, but researchers note that 
policymakers still rarely use these options in energy policy 
and planning [12, 13]. The example of West London further 
illustrates how concentrated data center growth can strain grid 
capacity and affect other users [7]. Together, these studies 
show that large data center projects influence the 
infrastructure and operational constraints of regional power 
systems. These grid-related challenges are particularly 
relevant in regions with limited transmission capacity, which 
makes it important to examine how such developments 
influence electricity market dynamics. 

C. Market Volatility Mechanisms 

In the Nordic power market Nord Pool, supply and 
demand bids determine electricity prices. Long-term 
electricity prices usually reflect production costs, while 
external changes in supply and demand create short-term 
volatility. These changes can cause ordinary fluctuations, but 
also strong price jumps triggered by unexpected events such 
as sudden temperature changes or outages in generation. Price 
jumps become more likely when the production system 
operates close to its capacity [14]. This is important when 

considering new data centers because they can add a 
substantial baseload component that may reduce flexibility in 
the market and therefore make sudden price changes more 
likely.  

More recent research confirms that volatility remains a key 
topic of the Nordic market. Price shocks in Nordic electricity 
markets do not remain isolated but spill over between 
interconnected countries and price zones, especially during 
periods of renewable energy uncertainty. The analysis also 
identifies Northern Norway as a net transmitter of volatility, 
which means that shocks originating in this zone can spread to 
other parts of the Nordic system [15]. This underlines that 
additional demand in NO4, like the one from the new AI data 
center, could further enhance volatility risk not only locally 
but also across the Nord Pool market. In addition to these 
volatility dynamics, large electricity consumers such as data 
centers have become increasingly visible in European 
electricity systems. In several countries, data centers already 
account for a substantial share of national electricity 
consumption, including 18% in Ireland, 5.2% in the 
Netherlands, and 4.5% in Denmark [16]. Such high shares 
mean that concentrated demand from data centers can affect 
market dynamics and increase pressure on the grid, especially 
during peak periods. This also suggests that even a single large 
facility can influence price formation in regions where limited 
grid capacity restricts market flexibility and weather 
conditions strongly shape electricity production. 

The Northern Norway region (NO4), where Narvik is 
located, is normally a surplus area with much hydropower and 
an export capacity of about 1,500 to 1,800 MW. However, in 
situations with low production and high local consumption in 
the northern part of NO4, the available export capacity can be 
lower [18]. When transmission capacity through the 
interconnecting cables towards southern Norway becomes 
constrained, NO4 cannot fully export its surplus electricity to 
other bidding zones. In zonal electricity markets, grid 
constraints prevent price convergence between areas and 
create regional price differences [3]. As a result, electricity 
prices in NO4 can fall below those in southern bidding zones. 

The planned 230 MW Stargate data center would use an 
amount of electricity comparable to around 13 to 15% of the 
total export capacity of NO4. Although export capacity and 
electricity consumption are not directly comparable, this 
comparison highlights the relative scale of the project within 
a regional grid with limited transmission flexibility. In such a 
setting, additional demand of this size could become relevant 
for local market dynamics, particularly during periods of 
constrained transmission capacity or high system utilization. 

Overall, prices in the Nordic market reflect how supply 
and demand, system flexibility, and regional grid constraints 
interact. Price jumps occur when the system operates close to 
its capacity, and volatility can spread across interconnected 
bidding zones [14, 15]. Data centers already account for a 
visible share of national electricity consumption in several 
European countries, which increases their influence on price 
formation during periods of high demand [16]. In Norway, the 
structure of bidding zones and the varying transmission 
capacity in NO4 can restrict the ability to balance regional 
differences. The planned 230 MW baseload will add a 
significant new load to a region that depends on seasonal 
hydropower and weather conditions. The literature shows that 
capacity limits and new demand shocks can influence price 
levels and volatility in the Nordic market.  



D. Household Behavior 

Most research on data centers and electricity markets 
focuses on system integration and efficiency rather than on 
how end-consumers experience these changes. In Norway, 
almost all households are directly exposed to wholesale price 
fluctuations, about 95% of their electricity consumption is 
covered by spot price contracts [19]. Rising demand from 
large consumers, such as new AI data centers, therefore, 
reaches end-consumer electricity bills. However, households 
that have adopted the “Norway Price” scheme are not affected 
by short-term price volatility, as the scheme provides a fixed 
tariff while it remains in effect [4]. This makes it relevant to 
examine how different groups of households respond when 
prices rise or fluctuate over longer periods. 

During the 2021/22 energy crisis, Norwegian households 
faced extremely high spot prices. On average, households 
reduced their electricity consumption during winter months by 
11.4%, mainly by lowering indoor temperatures, reducing hot 
water use, or switching to alternative heating. Almost 80% of 
households reported active measures to save energy. 
However, the average household did not react significantly to 
hourly price volatility but rather to sustained high price levels 
over longer periods. Only certain groups, such as households 
using mobile apps to monitor prices or those with automated 
electric vehicle charging, managed to shift their demand 
during peak hours. For example, households with smart 
charging reduced peak load by up to 15.7% by shifting their 
charging sessions. This shows that while consumers respond 
to price levels, their ability to buffer short-term volatility 
remains limited [20]. These findings are important for this 
study because they show that households react to persistent 
high prices, not to short-term volatility. This limited flexibility 
may become relevant if a new data center increases local price 
levels or contributes to longer periods of high prices.  

E. Social Acceptance 

Beyond household electricity consumption, recent 
research has also examined how data center development is 
perceived by local communities and how these perceptions 
influence the social acceptance of such projects. Research on 
Arctic and Nordic regions, including Greenland, Iceland, and 
Norway, shows that these locations have become hotspots for 
large-scale data center facilities. The study examines the 
sustainability impacts of data centers on local communities 
using a mixed-methods design that combines corporate data, 
expert interviews, focus groups, and site visits. Across these 
interviews and discussions, many participants described data 
centers as necessary for digital progress and modern life, but 
they also expected only modest benefits for the local 
population. Some interviewees also reported that data centers 
create limited employment opportunities and that external 
staff handle most operational tasks, while others expressed 
concern that preferential electricity contracts for data centers 
could negatively affect other consumers. As a result, the study 
identifies both positive and negative side effects of data center 
development for consumers. On the positive side, participants 
linked data center development to a more efficient and 
resilient global data network, improved digital connectivity, 
and stronger infrastructural integration. On the negative side, 
they raised concerns about electronic waste, environmental 
impacts, and increased vulnerability to digital and cyber risks 
[6]. These findings relate to large-scale data center 
development in general and not specifically to AI-focused 
facilities. While AI data centers also require significant 

infrastructure, they primarily provide computational capacity 
for AI-related workloads, which may involve different local 
effects. The study also emphasizes that the impacts of data 
center development are not limited to electricity prices but 
include broader aspects of social and digital sustainability, 
which are important when evaluating the overall effects of 
new data center projects [6]. It also contributes to the literature 
by highlighting local, social, and environmental perspectives 
that are often missing in research on data centers. However, 
the findings rely primarily on perceptions from interviews and 
focus groups, which makes it difficult to generalize them or 
link them directly to measured market outcomes such as 
electricity prices or grid stability. The analysis, therefore, 
provides an important qualitative perspective on the social 
implications of data center development, but further research 
must connect these insights with quantitative evidence on 
energy market effects. 

F. Recent Developments and Trends 

Recent reports and media publications show how artificial 
intelligence is already increasing electricity demand and 
putting pressure on energy systems. While these sources are 
not peer-reviewed, they give useful background on ongoing 
developments that academic research has not covered yet. 

In Norway, public debate increasingly describes data 
centers as a “bottomless power drain” that could reshape the 
national energy sector. Electricity use from data centers may 
double by 2030 and could reach around two percent of total 
power consumption by 2050. The discussion raises political 
and ethical questions about whether Norway should allocate 
clean energy and natural resources to large AI facilities and 
about who should have access to electricity and under what 
conditions. It also highlights the importance of considering the 
consequences this development may have for Norway’s 
energy security, emergency preparedness, and value creation, 
while noting that AI could also become part of the solution 
through smarter energy management [21]. 

In the United States, data centers use an increasing share 
of national electricity, currently around two to three percent, 
which may double by 2030. Their location depends on factors 
such as access to affordable power, cooling water, and fibre 
infrastructure. This development puts increasing pressure on 
utilities and policymakers to expand grid capacity and 
highlights the growing relevance of AI-driven electricity 
demand [22]. These reports underline that the growth of AI 
infrastructure is already visible in real energy systems and 
support the relevance of studying potential effects in Northern 
Norway. 

Overall, the literature highlights several key factors that 
are relevant for analyzing the impact of large data centers on 
electricity systems and consumers. These include baseload 
demand characteristics, grid capacity constraints, market 
volatility mechanisms, household behavioral responses, and 
social acceptance aspects. Together, these factors shape the 
main dimensions of the planned study on the Stargate Norway 
AI data center. 

III. RESEARCH DESIGN 

This section describes the research design, including the 
overall approach, data collection, and methods that examine 
possible impacts from the planned data center in NO4. The 
goal is to understand how the planned Stargate Norway AI 
data center could influence electricity prices and consumers in 



Northern Norway. Fig. 1 provides an overview of the research 
design and shows how the steps connect to each other. 

A. Research Approach 

Proposed research approach makes it possible to analyze 
market dynamics and to understand how consumers adjust 
their behavior when electricity prices change. Because the 
Stargate Norway data center has not yet started operation, the 
study uses a scenario-based logic. It adds a 230 MW baseload 
to the existing demand profile of NO4 to estimate how such a 
demand increase could influence electricity prices during 
normal and high-demand periods. The quantitative analysis 
applies descriptive price analysis, correlation analysis with 
weather and hydropower indicators, and a scenario-based 
demand adjustment to examine electricity price patterns in 
NO4 and their sensitivity to external factors. It also evaluates 
how an additional 230 MW baseload could affect average 
prices, volatility, and extreme price events. 

 

Fig. 1.  Research Design. 

The qualitative analysis examines how Norwegian 
households relate to new data centers, how they perceive risks, 
and how they adjust their behavior to higher electricity prices. 
Together, these methods build a broader understanding of how 
large AI data centers affect both the electricity system and 
local consumers in Northern Norway. These methods directly 
support the research questions. The quantitative analysis 
answers RQ1 and RQ2, by studying price changes and the 
system factors behind them, while both the quantitative and 
qualitative insights contribute to RQ3 by showing how market 
effects and consumer perspectives interact in a renewable-
based energy system. 

B. Data Collection 

The study uses secondary electricity market data and 
survey data from Norwegian households. For the secondary 
data, the study relies on market operators and statistical 
agencies. Nord Pool provides hourly day-ahead and intraday 
energy prices for all Norwegian bidding zones. This data 
makes it possible to analyze differences between NO4 and 
other zones and to study seasonal patterns, extreme values, 
and volatility levels. The ENTSO-E Transparency Platform 
contributes information on demand, generation, and 
interconnector flows, as well as day-ahead prices for all 
European bidding zones. These datasets help to understand 
how NO4 interacts with neighboring regions and how shocks 
may spread across the Nordic system. Statnett offers technical 

data on transmission capacity and congestion, which support 
the analysis of local flexibility limits in Northern Norway. 
Statistics Norway (SSB) and the Norwegian Water Resources 
and Energy Directorate (NVE) provide information on 
household consumption, electricity contracts, and 
environmental statistics. These sources make it possible to 
link wholesale market movements to end-consumer bills. 

The study also uses survey data to understand how 
residents perceive electricity prices and new data centers. At 
the beginning of this research, the study conducted an initial 
survey to identify which factors residents in Norway are most 
concerned about when they think about changing electricity 
prices caused by new AI data centers. The survey included 
fourteen Likert-scale questions, ranging from “strongly agree” 
to “strongly disagree”, and two open text fields. The survey 
covered concerns about higher bills, price volatility, price 
peaks during peak seasons, trust in government protection, 
acceptance of new data centers, local economic expectations, 
environmental risks, and behavioral changes when prices 
increase by more than ten percent. The survey was distributed 
using a convenience snowball approach: students in the 
ITM4400 Research Methods for Systems Engineering course 
(2025) were asked to share the survey link within their 
personal networks. This recruitment strategy yielded 78 
responses and is treated as exploratory rather than statistically 
representative.  

The results show a strong concern about electricity price 
increases and volatility. Around 75% of respondents agreed or 
strongly agreed that they expect prices to fluctuate 
significantly during winter periods. Similarly, approximately 
58% of respondents expressed concern about higher 
electricity costs, while about 18% disagreed or strongly 
disagreed. Trust in government measures appears weakly 
consolidated. While 45% of valid respondents expressed trust 
(agree/strongly agree), a substantial share selected neutral 
(29%), and 26% expressed distrust (disagree/strongly 
disagree). Overall, the findings show that households are 
particularly concerned about rising and volatile electricity 
prices, while trust in government measures remains limited. 

In addition to the initial survey, the research conducts a 
second and more detailed household survey that provides the 
main qualitative dataset. The survey targets households in 
Northern Norway, with a focus on residents in the NO4 
bidding zone. A purposive sampling strategy distributes the 
questionnaire through regional networks and social media 
channels. The survey aims to collect approximately 100 to 150 
responses. Although the sample does not statistically represent 
the entire population, it allows the identification of general 
patterns in consumer perceptions and behavioral responses. 
The questionnaire collects information on behavioral 
responses to different electricity price levels, household 
flexibility during high-price periods, the type of electricity 
contracts households use, and expectations about future costs. 
It also includes questions on the acceptance of AI data centers, 
perceived risks, and trust in political measures. The survey 
uses Likert-scale questions and open-text responses.  

C. Data Analysis 

The quantitative analysis examines electricity prices in 
NO4 by studying long price tails, the frequency and duration 
of extreme values, and overall volatility. It also analyzes how 
often and how strongly prices deviate from more typical 
levels. To understand the role of external factors, the study 
examines correlations between electricity prices and variables 



such as temperature, precipitation, hydropower indicators, 
hour of the day, weekday, and season. These relationships 
help to identify how weather conditions, hydropower 
availability, and daily demand patterns influence price 
formation in the NO4 pricing area. 

The qualitative analysis examines how households 
perceive and adapt to potential electricity price changes. The 
study summarizes the survey results using aggregated Likert-
scale responses and a Net Promoter Score (NPS). These 
insights help to understand how households experience higher 
electricity prices, how they react to different price scenarios, 
and how flexible they are when electricity becomes more 
expensive. Together, the quantitative and qualitative analyses 
provide a complete picture of how the planned data center 
affects energy prices and end-consumers in NO4. 

D. Validity and Limitations 

The analysis requires careful consideration of how the 
chosen methods influence the reliability of the results. The 
quantitative data from Nord Pool, Statnett, and ENTSO-E 
provide a consistent foundation, but they may not capture all 
local dynamics in NO4. Correlation analysis identifies 
statistical relationships, yet it cannot show causal links or 
isolate the impact of a single new consumer. The scenario-
based approach, which adds a 230 MW baseload to historical 
demand patterns, helps to explore possible price effects, but it 
cannot reflect future market conditions, operational behavior, 
or policy changes. The qualitative survey also faces 
limitations related to sample size, self-selection, and 
differences in how participants interpret questions. As the data 
center is not yet operational, the survey captures expectations 
rather than observed reactions. Taken together, these 
methodological limitations define the boundaries of this study 
and lead directly to the following discussion of potential risks 
and expected outcomes. 

E. Method Evaluation 

It is important to verify whether the results produced by 
the research approach are reliable and meaningful. The 
quantitative part evaluates this by comparing the scenario 
outcomes with historical electricity price patterns in NO4, 
which shows whether the modelled 230 MW baseload 
behaves realistically under different hydrological and seasonal 
conditions. Additional sensitivity checks, such as varying 
inflow levels or adjusting transmission constraints, can further 
test the robustness of the scenario results. The qualitative part 
evaluates the method by reviewing the clarity and consistency 
of the survey instrument and by comparing responses across 
different household groups to identify stable patterns rather 
than isolated outliers. These steps demonstrate whether the 
approach captures the main dynamics of electricity prices and 
consumer behavior in a renewable-based region. 

IV. DISCUSSION 

The chosen mixed-methods approach makes it possible to 
explore potential price effects and consumer reactions in the 
NO4 pricing area, but it also introduces uncertainties that 
should be kept in mind. One central risk is the timing of the 
project. The planned 230 MW facility will only start operation 
in 2026, which means that no direct data on its electricity use 
or load profile exists yet. Future technological, grid, or policy 
developments may alter the final impact.  

There are also important risks related to how the Nordic 
electricity system behaves. Prices in NO4 depend strongly on 

hydropower availability, weather conditions, and 
interconnector flows. These factors can dominate price 
movements in ways that are difficult to predict. As a result, 
the impact of a new baseload may appear stronger in some 
years and weaker in others. In dry years or during winter 
peaks, the system becomes more stressed, which increases the 
risk of higher prices and stronger volatility. When hydropower 
reservoirs are full, or inflow is high, the expected effects are 
likely smaller. 

Another risk concerns data availability and transparency. 
Large data centers often do not publish detailed information 
about their electricity use, cooling cycles, or operational 
flexibility. Without access to this data, the study must assume 
a constant baseload even though real consumption may be 
different. Real demand could also vary depending on cooling 
requirements, seasonal temperature changes, or the type of AI 
workloads running at a given time. These uncertainties make 
it difficult to estimate how closely the simulated demand 
reflects the real behavior of the new Stargate data center. 

Integrating household perspectives through a survey also 
introduces risks. The survey provides valuable insight into 
how residents think about new data centers and higher 
electricity prices, but the survey results depend on who takes 
part in the survey. A limited or uneven sample cannot 
represent all household types in Northern Norway. The survey 
captures expectations rather than real behavior since 
households have not yet experienced price effects from AI 
data centers. In addition, households differ widely in income 
levels, heating technologies, and electricity contract types, 
which influence how strongly they react to price changes. 
These structural differences mean that some groups may have 
more flexibility than others, especially during long-lasting 
periods of high prices. The survey also focuses only on 
households and does not include other affected groups in the 
region, such as SMEs, local industries, or public institutions, 
which reduces the broader scope of the findings. 

Beyond methodological considerations, governance and 
acceptance risks also play a significant role. If households feel 
that data centers benefit companies more than local residents, 
acceptance may decline. Concerns about fairness, 
transparency, and local value creation can influence how 
people interpret future price changes and how strongly they 
react to them. In addition, the Norwegian government 
introduced the “Norway Price” in 2025, which offers 
households a fixed electricity price. While the scheme reduces 
short-term financial pressure, it also weakens incentives to 
shift consumption to cheaper hours. This moves the system 
away from dynamic pricing. Future changes in market 
regulation or support schemes could also influence how 
households experience price signals. Adjustments to the 
Norway Price or new capacity charges for large consumers 
may affect consumer flexibility and overall system dynamics. 

Another source of uncertainty is how NO4 interacts with 
other Nordic price zones, where constraints make it difficult 
to isolate the effect of a single new consumer. 

Based on the research design, the expected outcome is that 
the planned 230 MW baseload will increase electricity prices 
for residential households in NO4. Recent developments in 
other countries show similar effects in regions where large 
data centers are operating. This impact will likely be strongest 
during periods of high demand or low hydropower 
availability. The additional load may also reduce system 



flexibility and contribute to stronger price volatility, 
particularly in winter or dry seasons. Comparisons with other 
Norwegian bidding zones will help to show how much prices 
in NO4 differ from those in other regions. On the consumer 
side, households are expected to respond mainly to long-
lasting periods of high prices rather than to short-term 
fluctuations. Previous research shows that people reduce their 
electricity use when prices remain high over several days or 
weeks, while their flexibility within single hours stays limited. 
Survey insights will likely show mixed acceptance of new 
data centers, with some households expecting economic 
benefits and others worrying about higher electricity bills, 
environmental effects, or unequal distribution of gains. 

V. CONCLUSION 

This study prepares the groundwork for a research project 
on how the planned 230 MW Stargate Norway AI data center 
may influence electricity prices and consumers in the NO4 
region. We presented with problem statement, established the 
line of reasoning, and reviewed literature on data center 
energy demand, the Nordic electricity market system, and 
consumer impacts.  

The paper proposes a clear conceptual and methodological 
foundation for future research on the impacts of large data 
centers. The proposed research approach also identifies the 
next steps, such as validating the scenario assumptions, 
expanding the survey sample, and integrating real 
consumption data from the facility. The outcomes from this 
research can support policymakers and local actors when 
evaluating the trade-offs between data center development, 
electricity price stability, and consumer interests. These steps 
help build a deeper understanding of how the new data center 
may influence both the regional electricity system and 
residential consumers in Northern Norway. 
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