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ABSTRACT KEYWORDS
This study examines the financial performance of six Norwegian Salmon farming; organic
salmon farming companies to investigate the benefits of differ- food; strategy;

differentiation; competitive

entiation through organic salmon production. Utilizing panel advantage

data from 2009 to 2020, the study analyses return on sales, pri-
ces, and production costs. The results show that the company JEL CLASSIFICATION
that has differentiated parts of its production into organic sal- CODES

mon consistently achieves higher returns on sales. Notably, this L10; Q10; Q22
company also maintains the lowest production costs despite

organic farming’s typically higher expenses. This efficiency is

seemingly attributed to the firm’s emphasis on “biological risk

management,” leading to reduced salmon mortality rates.

Contrary to Michael Porter’s differentiation versus low-cost strat-

egy debate, this study indicates that a combined approach may

be possible. The findings underscore the potential competitive

edge of organic production in salmon farming and prompt

questions about why it is not more common in the industry.

Introduction

As the world’s leading producer of farmed salmon (Asche et al, 2019;
Asche & Roll, 2013), Norway predominantly focuses on producing standar-
dized salmon, ie., a commodity (Voldnes et al., 2023). This positions
Norwegian salmon farming as a commodity-driven industry (Asche &
Oglend, 2016). Within the framework of strategic management theory,
achieving a sustainable competitive advantage necessitates the adoption of
unique and distinctive business practices (Barney, 1991; Porter, 2008). In
this paper, we define sustainable competitive advantages in line with
Barney et al. (2021), arguing that a firm possesses a sustained competitive
advantage when it generates more economic value over time than its com-
petitors operating in the same market.
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The seminal works of Porter (1980, 1985) advocate for product differen-
tiation as a viable strategy to secure such an advantage. Intriguingly, only
two of Norway’s more than a hundred salmon farming companies have
ventured into this strategic domain at the farm level by opting to produce
organic salmon as a differentiated offering (Steinnes et al., 2020). We exam-
ine the business strategies of six small-scale Norwegian salmon farming
companies operating in the same fjord system through a comparative study.
They are considered small companies as they own less than ten farming
licenses each (Nestbakken & Selle, 2019). Notably, one of the companies
has adopted a differentiation strategy by focusing on producing organic sal-
mon. The primary motivation of our investigation is to assess this differen-
tiation strategy’s impact on the company’s profitability.

Several studies have previously been carried out on various aspects related
to profitability in salmon farming. For example, Asche et al. (2018) investi-
gated the impact of firm size and price variability on firm profitability in the
Norwegian salmon farming industry. Sikveland et al. (2022) studied profit-
ability differences between public and private firms, while Sikveland and
Zhang (2020) studied whether public companies have a significantly different
capital structure than private companies. Zhang and Tveteras (2022) eval-
uated how price variability and financial ratios affect business failure in the
industry. Furthermore, Asche and Sikveland (2015) investigated the economic
performance of the firms in the salmon industry from an accounting data per-
spective. Asche et al. (2019) studied price volatility, and Andersen et al.
(2008) investigated the price responsiveness of salmon supply in the short
and long run. Oglend and Tveteras (2009) discussed whether geographic
diversification of production could significantly reduce fluctuations in
returns, and Rocha Aponte (2020) quantified the role of idiosyncratic demand
and distortions on observed productivity differences across producers of
farmed salmon in Norway. To our knowledge, none has previously studied
how companies’ differentiation strategies impact profitability.

To achieve a comprehensive analysis, we utilize panel data from 2009 to
2020 provided by the Norwegian Directorate of Fisheries and supplement
this quantitative data with qualitative insights from an interview with a key
informant. The theoretical underpinning of our study is grounded in stra-
tegic management theory, explicitly examining whether product differenti-
ation offers a profitable alternative to the conventional commodity-based
approach to salmon farming. Our central research question is: Does a
differentiation strategy, in the form of organic salmon production, yield
higher profitability over time compared to the commodity production of
farmed salmon?

Operating under uniform biological, environmental, and institutional
conditions, the companies we examine offer a unique lens into strategic
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choices in salmon farming. Additionally, we spotlight the emergent field of
organic aquaculture, which has seen significant growth yet remains under-
represented in Norway (Gambelli et al., 2019; Steinnes et al., 2020). Given
the increasing global popularity and demand for organic food worldwide
(Demko et al., 2017; Koory et al,, 2022), our study suggests a practical
avenue for Norwegian salmon farmers — namely, to differentiate by farming
salmon organically. We recognize that other strategies exist, such as
eco-labels (Alfnes et al, 2018; Osmundsen et al., 2020), of which the
Aquaculture Stewardship Council eco-label is the most credible
(Bronnmann & Asche, 2017). However, we focus on organic salmon farm-
ing as this is one of the earliest differentiation strategies with the most con-
siderable production impact. Our results indicate that such a strategic shift
could yield higher profitability than conventional commodity production.

The remainder of this paper is organized as follows: We begin by laying
the theoretical groundwork that underpins our study, followed by an
overview of the empirical landscape. Subsequently, we present our data and
methodology. We then delve into our empirical findings, comprehensively
discussing their implications. The paper culminates in a conclusion that
outlines the study’s broader impact.

Theoretical underpinning
Distinctive strategic directions

The fundamental question in business strategy is why some firms are more
profitable than others, attributed to achieving a sustainable competitive
advantage (Barney, 1991; Peteraf, 1993; Porter, 1985). Porter emphasizes
the importance of unique positioning rather than imitating others for stra-
tegic success (Stonehouse & Snowdon, 2007). Despite Porter’s (1980, 1985)
introduction of generic strategies (cost leadership, differentiation, focus),
McGahan and Porter (1997) note that uniqueness doesn’t ensure
sustainability due to potential imitation. Moreover, firms may blend these
strategies without being “stuck in the middle” (Miller, 1992; Mintzberg
et al., 1995).

Contrasting Porter’s emphasis on external market conditions, the
resource-based view, developed in the 1980s and 1990s by scholars like
Barney (1986, 1991), Prahalad and Hamel (1990), and Wernerfelt (1984),
focuses on leveraging internal resources and capabilities as the source of
competitive advantage (Barney, 2013, 2018; Helfat & Peteraf, 2003;
Kraaijenbrink et al., 2010). This approach argues that unique, company-
specific resources, both tangible and intangible, are key to a sustained
competitive edge (Baden-Fuller & Stopford, 2004; Barney, 1991; Prahalad &
Hamel, 1990).
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We aim to investigate whether the differentiating company in our com-
parative study has achieved a competitive advantage, the sustainability of
this advantage, and the underlying factors contributing to it. In this paper,
we posit that a competitive advantage may arise from two primary sources
- a price advantage stemming from product differentiation or a cost advan-
tage derived from what we term “biological risk management.” This concept
encapsulates the ongoing assessment and mitigation of risks to maintain
low mortality rates among farmed salmon. We seek to offer a nuanced
understanding of how differentiation and biological risk management can
contribute to a sustainable competitive advantage in the salmon farming
industry.

Product differentiation in the salmon farming industry

Differentiated products constitute a small share of the output in Norwegian
salmon farming (Voldnes et al., 2023). While some producers desire to
expand supply and implement more differentiation strategies, several fac-
tors act as constraints. Biological uncertainties, seasonal variations, and the
cost implications of differentiation make it challenging to scale beyond a
limited portion of total production (Cojocaru et al., 2021). Enhancing value
creation in the salmon farming industry presents a conundrum: effectively
differentiating or reducing costs in a market where the product is mainly
homogeneous (Felzensztein & Gimmon, 2014; Porter, 2008). A recent over-
view by Cojocaru et al. (2021) underscores the challenge, noting that the
uniform nature of farmed salmon restricts the scope for product differenti-
ation and, consequently, value creation for upstream producers.

Despite the inherent control over the farming process, which theoretic-
ally allows for customization across multiple product attributes, the
Norwegian industry has primarily produced salmon with minimal differen-
tiation (Voldnes et al., 2023). However, a growing focus is on catering to
consumer preferences for specific salmon attributes. These attributes may
be intrinsic, e.g., salmon fat content, texture, and flesh color, but also
extrinsic, e.g., country of origin, branding, and eco-labels (Cojocaru et al.,
2021). This emerging attention to differentiation based on consumer prefer-
ences suggests an avenue for value creation, even within the constraints of
a largely homogeneous product. Eco-labels are important in the farmed sal-
mon markets (Asche et al., 2015). Eco-labeling is a potent tool for product
differentiation, enhancing the visibility of organic production to consumers
and adding value through unique attributes (Ankamah-Yeboah et al., 2016;
Barney, 1991).

In the salmon industry, differentiation strategies often aim to secure a
price premium, contingent on several factors such as consumer awareness,
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availability of substitutes, and distinguishability between organic and con-
ventional products (Cojocaru et al, 2021). Empirical evidence supports
eco-label efficacy in the seafood market, with studies showing a consumer
willingness to pay a premium for organic attributes (Ankamah-Yeboah
et al., 2020; Gambelli et al., 2019). Olesen et al. (2010) found that labeling
and marketing salmon as organic allows producers to charge a higher price,
corroborated by Ankamah-Yeboah et al. (2016), who reported a roughly
20% price premium for organic over conventional farmed salmon.
However, it’s worth noting that the production costs for organic salmon
are estimated to be 20-30% higher than those for conventional salmon
(Cojocaru et al., 2021; Steinnes et al., 2020; Voldnes et al., 2023).
Therefore, the relative profitability of organic salmon hinges on the
producer’s ability to offset these higher costs with the price premiums they
can demand in the market (Gambelli et al., 2019).

Moreover, the potential price premiums may not sufficiently offset the
additional costs incurred through differentiation (Cojocaru et al., 2021).
Interestingly, the Norwegian experience mirrors findings from Chile, the
world’s second-largest producer of farmed salmon. Felzensztein and
Gimmon (2014) found that Chilean producers favored cost-reduction strat-
egies over differentiation. This preference could be attributed to the lower
risk and complexity associated with cost-cutting compared to differenti-
ation. In recent years, high demand relative to supply has kept prices — and
consequently profits — high for Norwegian salmon farmers. This favorable
market condition makes the commodity approach lucrative, potentially
slowing the industry’s move toward increased differentiation (Cojocaru
et al, 2021; Felzensztein & Gimmon, 2014). Given these dynamics, it’s
understandable why organic salmon farming remains a niche segment in
Norway (Cojocaru et al., 2021; Steinnes et al., 2020).

Biological risk management

Industrial food production inherently carries biological risks, including
mortality (Misund, 2022). Millions of farmed salmonids die annually
worldwide due to high mortality rates (Oliveira et al., 2021). In Norwegian
salmon farming, the mortality rate exceeds 15% (Sommerset et al., 2024).
According to Misund (2022), in the realm of salmon farming, the primary
biological threats emanate from various diseases and lice. Suboptimal facil-
ity operations and treatments can exacerbate these biological risks.

Over the past decade, the financial implications of these biological risks
have surged (Misund, 2022). Salmon farmers witness increased mortality
rates due to, e.g., salmon lice and algae blooms. Notably, the average weight
of deceased salmon has risen markedly in recent years. This uptick in dead
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salmon weight amplifies the impact on production costs, given the escalat-
ing prices of input elements like feed. This nexus is pivotal to the rising
production costs observed over the past decade. Additionally, biological
challenges can precipitate premature slaughtering and reduced slaughter
weights, which elevate production costs and diminish pricing potential.
These biological setbacks can also hamper the optimal use of production
capacity, meaning production costs are distributed across a reduced quan-
tity (Iversen et al., 2020; Iversen et al., 2017; Misund, 2022). Thus, profit-
ability in salmon farming is intrinsically tied to mortality rates (Ellis et al.,
2012). The costs of disease outbreaks highlight the importance of disease
management to salmon farmers’ profits (Asche et al., 2022).

Minimizing mortality rates in aquaculture is essential for sustainable pro-
duction. Elevated mortality rates not only signify substantial economic set-
backs but also serve as an indicator of compromised fish welfare (Grefsrud
et al,, 2021). Given that higher mortality rates indicate poorer fish welfare,
it is understood that improved fish welfare results in subsequent lower
mortality rates. Promoting the welfare of farmed fish is a paramount con-
cern for the contemporary aquaculture industry (Jensen et al., 2020).
Indeed, good fish welfare is one of the cornerstones of organic aquaculture
(Gould et al., 2019).

Organic salmon farming adheres to stringent criteria that distinguish it
from conventional methods, encompassing various stages of the production
cycle (Asli & Morkeore, 2011). High stocking density is one of the most det-
rimental factors to fish welfare in aquaculture (Carbonara et al.,, 2015). A
fundamental tenet of organic aquaculture is the maintenance of lower fish
stocking densities relative to traditional farming. By reducing densities, fish
experience less stress, which may diminish their disease susceptibility. The
preference for lower stocking densities in organic aquaculture is rooted in
the principle that many diseases or parasitic infections intensify with higher
host densities (Mente et al, 2011). Organic salmon farming mandates a
maximum net pen density of 10 kilograms per cubic meter, significantly
lower than the 25 kilograms permitted in standard salmon farming
(Steinnes et al., 2020). Additionally, chemical-free cleaning methods are
employed for net pens, and the feed originates from sustainable fishery
byproducts. Medication and vaccinations are minimized, with a preference
for biological over chemical interventions for disease control. Organic sal-
mon farming also observes a six-month fallow period between salmon gen-
erations, double the time allocated for standard salmon farming (SalMar,
2022; Steinnes et al., 2020).

For Norwegian salmon to be classified as organic, it must be farmed
according to the organic regulations of The European Union and audited
by the certification authority Debio (Debio, 2023; SalMar, 2022). Debio’s
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approval guarantees that products are produced ecologically and sustainably.
All providers of organic products in Norway are certified by Debio. The
term “organic” is protected by law. Hence, salmon can only be promoted as
organic if the producer has been approved by Debio (Steinnes et al., 2020).

Data and method

Our study focuses on six salmon farming companies in Northern Norway,
identified as C1 through C5 and DI1. All companies exclusively produce
standard salmon, except for D1, which has differentiated roughly half of its
production into organic salmon. To address our research question, we
employ a comparative study methodology, utilizing an unbalanced firm-
level set of panel data provided by the Norwegian Directorate of Fisheries
upon request. The data stems from their annual survey, which collects
financial and production data from companies within the Norwegian
salmon and rainbow trout farming sectors. We also interviewed a key
informant from company D1 to complement these quantitative data.

The selection of companies in this study is based on the fact that only
one of the two companies producing organic salmon in Norway, ie., DI,
keeps all its production within a small geographical area. To ensure the
validity of our comparative analysis, we seek to compare the profitability in
D1 with companies that share the same biological, environmental, and
institutional characteristics (Richard et al., 2009). Specifically, we want all
companies in our study to be located within the same production zone to
face the same regulations (Hersoug et al., 2019) and be exposed to similar
biophysical factors. In addition, we want the companies to be roughly the
same size regarding their licensed production capacity, further strengthen-
ing the validity of our comparisons. To maintain anonymity, we refrain
from disclosing the exact number of licenses each company holds. As D1 is
a well-established, locally owned company that has been farming salmon
for more than 30 years, the companies to be compared with D1 should also
be well-established, locally owned companies with a similar company
structure as D1. We were then left with the five companies C1-C5. D1 and
C1-C5 control their entire value chain with majority ownership in smolt
plants and processing plants. This strategic selection allows us to control
for biological, environmental, and institutional variables to the greatest
extent possible, enhancing our findings’ comparability. Also, a final criter-
ion was a complete data series for the companies. However, we would
accept one year of data to be missing for each of these six companies.

Our study spans the years 2009-2020. Data before 2009 were not
included due to changes in the Norwegian Directorate of Fisheries data
collection methods, rendering earlier data incomparable. Data for 2021 and
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beyond were not available at the time of our request. We utilized specific
financial metrics to assess firm performance, focusing on the sales price,
cost of production, and profitability. The production cost per kilogram is
calculated by dividing the total production costs by the amount of salmon
sold. Similarly, the sales price per kilogram is derived by dividing the total
sales revenue from salmon by the quantity sold.

To measure profitability, we use return on sales (ROS), defined as the
ratio of EBITDA to operating income (EBITDA %). ROS is commonly
used in accounting literature to represent operational efficiency, excluding
financial costs, depreciation, amortization, and taxes (Bottazzi et al., 2008;
Damodaran, 2012; Feltham & Ohlson, 1995). Although return on assets
(ROA) is another frequently used profitability metric, it proves unreliable
in this study’s context due to inconsistent valuation practices for farming
licenses depending on whether they were received free of charge from the
authorities or purchased at market price. A farming license is a critical
asset for salmon farming companies (Hersoug, 2021). In prior research
concerning the Norwegian salmon farming industry, ROS has also been
favored as a determinant of profitability over ROA due to complexities
associated with balance sheet calculations (Asche et al., 2018).

We include sales revenue from salmon and any insurance payouts to the
salmon farming companies for our calculation of operating income. These
payouts offset lost sales revenue from events like biomass loss due to algae
blooms or salmon lice and are thus considered a corrective measure to nor-
malize firms’ sales revenue. However, it’s worth noting that such insurance
payouts are relatively rare and, when they do occur, usually constitute a
minor portion of total sales revenue. Specifically, insurance payouts
accounted for approximately 0.3% of total sales revenue for all Norwegian
companies from 2009 to 2020. Given that insurance payouts are included
in the operating income, we also incorporate insurance costs as an operat-
ing cost. We exclude the account item “other operating income” from our
calculation of operating income, as it generally cannot be directly attributed
to a company’s core business activities, namely the production and sale of
farmed salmon (Vassdal & Bertheussen, 2020). Following our use of
EBITDA in our ROS metric, we derived the following measures for the
analysis to determine production costs: smolt, feed, insurance, slaughter,
inventory change, labor, and “other operating costs.”

Some companies occasionally report poor or even negative ROS, typically
due to industry-wide challenges like algae blooms or salmon lice. For
instance, financial statements reveal an algae attack in the studied area in
2019, reflected in a ROS decline for most companies during 2019-2020.
We argue that these years should not be excluded from the analysis,
as they represent cyclical patterns in the industry (Asche & Sikveland,
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2015; Asche et al., 2018). Interestingly, companies C1 and C2 received dis-
proportionately high insurance payouts relative to their expected sales rev-
enue in 2019 compared to other companies. The reason for this
discrepancy remains unclear. While insurance payouts were rare and rela-
tively small in magnitude before 2019, the 2019 payouts significantly
impacted the average ROS for C1 and C2. Several explanations are possible
- C1 and C2 may have been more severely affected by the 2019 algae
bloom despite their immediate proximity to other companies, or there
could be timing issues related to insurance payouts. However, a review of
financial statements rules out the latter explanation.

Our dataset is nearly complete for companies C1-C5 and D1, spanning
the entire 12-year period from 2009 to 2020. The only exceptions are miss-
ing data for C1 in 2018 and C4 in 2017. The average sales price and pro-
duction costs for these two companies are thus based on 11 years of data.
ROS is calculated for all 12years as this figure could be measured from
Cl’s and C4’s financial statements. The dataset also includes companies
that produce both salmon and rainbow trout. While sales revenue and
quantities sold are reported separately for each species in the dataset, pro-
duction costs are not. Given that revenue from rainbow trout accounts for
only about 5% of the total revenue, we assume that most production costs
are attributable to salmon.

We used aggregated data from all companies in the survey data to calcu-
late national averages. While the Norwegian Directorate of Fisheries’ annual
survey is distributed to all salmon farming companies, not all are repre-
sented in the final data set for reasons such as non-response or unusable
submissions. Nevertheless, the sample is robust, encompassing 70%-90% of
active farming licenses yearly (Norwegian Directorate of Fisheries, 2011,
2016, 2021). Therefore, when we refer to “all” Norwegian salmon farmers,
i.e., the national average (NOR), we refer to this representative sample.

To delve deeper into what might explain the underlying factors of these
findings, we engaged with a representative from firm DI’s management,
who has over four decades of executive experience within the Norwegian
salmon farming industry. Our interview followed a semi-structured format,
anchored by the result tables from this study. Conducted in March 2023 at
D1’s headquarters by one of the authors, the interview lasted around two
hours. Participation was on a voluntary basis, with the interview being
recorded and subsequently transcribed.

Results

This section outlines the key findings that serve as the basis for our subse-
quent analysis.
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Return on sales

Table 1 displays the ROS for the studied companies from 2009 to 2020,
highlighting notable disparities in financial performance. Most striking is
D1, which outperforms the national average by 13.43 percentage points.
Moreover, D1’s ROS surpasses companies C1 through C5 by margins rang-
ing from 8.99 to 16.21 percentage points. It's worth noting that the other
companies, C1-C5, exhibit ROS figures that are relatively close to the
national average, with variations within a narrow range of approximately
4.50 percentage points.

Sales price

Table 2 reveals notable variations in the average sales prices among compa-
nies C1-C5 and D1. Companies C1 through C5 all register average prices
that fall below the national average. Specifically, C1, C2, C3, C4, and C5
have average prices that are NOK 1.79 (4.71%), NOK 2.20 (5.79%), NOK

Table 1. ROS (EBITDA %) 2009-2020.

Year a Q a c4 (&) D1 NOR

2020 32.66% 33.71% 0.05% 1.89% 10.27% 34.30% 15.91%
2019 10.35% 8.67% 33.29% 32.69% 14.89% 43.64% 25.01%
2018 39.11% 41.17% 31.46% 32.59% 35.29% 44.36% 32.51%
2017 35.82% 41.84% 33.66% 31.30% 44.62% 49.29% 32.07%
2016 47.95% 52.74% 43.88% 34.65% 49.27% 46.93% 34.75%
2015 26.91% 27.90% 20.27% 19.98% 11.95% 35.12% 16.69%
2014 36.40% 26.66% 28.71% 31.26% 30.85% 37.66% 23.93%
2013 27.88% 30.83% 27.78% 28.78% 32.15% 36.13% 24.33%
2012 —12.64% —34.73% 4.39% 3.30% 15.60% 18.43% 0.70%
2011 21.55% 25.87% 19.24% 16.72% —33.40% 25.12% 14.03%
2010 47.24% 40.86% 29.99% 8.98% 9.79% 35.72% 31.58%
2009 9.81% 16.69% 18.05% 17.98% 15.16% 24.20% 18.31%
Average 26.92% 26.02% 24.23% 21.68% 19.70% 35.91% 22.48%
SD 17.50% 22.52% 12.55% 11.97% 21.64% 9.52% 9.90%

Table 2. Sales price in NOK per kilogram 2009-2020.

Year a 2 a 4 (&) D1 NOR
2020 41.81 42.53 40.75 46.15 54.52 58.72 47.22
2019 52.25 54.31 53.98 49.90 45.70 62.65 50.31
2018 N/A 51.43 49.44 52.84 47.94 57.10 50.28
2017 48.33 48.33 46.18 N/A 48.42 52.24 50.58
2016 53.66 51.37 42.86 53.49 53.22 53.06 51.06
2015 35.77 32.02 34.43 3434 35.25 3839 34.56
2014 30.39 27.90 31.20 33.19 33.58 35.34 33.21
2013 31.14 25.73 31.82 32.23 36.95 32,55 33.16
2012 19.69 15.74 22.54 21.35 21.98 23.21 22.97
2011 25.86 24.66 26.03 25.69 19.93 26.89 25.82
2010 33.20 31.87 31.14 30.63 29.22 30.27 3143
2009 25.88 23.30 24.94 24.89 25.44 24.93 25.04
Average 36.18 35.77 36.28 36.79 37.68 41.28 37.97
SD 11.38 13.17 10.21 11.73 1212 14.50 11.12

N/A: Not Available.
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1.69 (4.45%), NOK 1.18 (3.11%), and NOK 0.29 (0.8%) lower than the
national average, respectively. In stark contrast, D1 commands an average
price that exceeds the national average by NOK 3.31 (8.72%). Furthermore,
Table 2 shows that D1 has achieved markedly higher prices per kilogram
than its competitors in 2018-2020. During this period, D1’s average price
per kilogram stood at NOK 59.49, substantially outpacing the national
average of NOK 49.27. This translates to a premium of NOK 10.22 per
kilogram, or approximately 21% higher than the national average.

Production costs

Table 3 reports the production costs per kilogram from 2009 to 2020 for
the six companies studied. D1 has the lowest average costs per kilogram,
which are NOK 3.42 (11.85%) below the national average. In contrast, the
average costs for C1, C2, C3, C4, and C5 exceed those of D1 by NOK 3.28
(12.89%), NOK 1.85 (7.27%), NOK 1.47 (5.78%), NOK 2.54 (9.98%), and
NOK 4.04 (15.87%), respectively.

Analysis

Our research objective is to investigate whether organic salmon production,
as a differentiation strategy, is more profitable over time than commodity
production. To do so, we compare the average ROS of the differentiating
producer D1 with commodity producers C1-C5. Our findings reveal that
D1 has consistently outperformed the other companies in terms of average
ROS from 2009 to 2020, particularly in the latter years. Since all six compa-
nies in our study operate under similar biological, environmental, and
institutional conditions, D1’s strategic focus on organic salmon production
appears to be the key differentiator. This could suggest that the

Table 3. Production costs in NOK per kilogram 2009-2020.

Year al C2 a c4 (&) D1 NOR
2020 28.15 28.20 40.73 45.32 53.98 38.58 39.89
2019 75.98 77.66 36.01 34.58 39.45 3531 38.12
2018 N/A 30.26 33.89 35.72 31.02 31.77 33.98
2017 31.07 28.15 30.64 N/A 26.81 26.49 3441
2016 27.93 24.27 24.05 34.95 27.22 28.16 33.38
2015 26.94 23.09 27.45 27.47 31.04 2491 28.91
2014 19.32 20.46 2224 22.82 23.22 22.03 2533
2013 2246 17.80 2298 22.96 25.07 20.79 25.14
2012 2218 21.20 21.55 20.65 18.55 18.93 22.88
2011 20.28 18.28 21.02 2139 26.61 20.14 2223
2010 17.55 18.85 21.80 21.42 29.36 19.46 21.59
2009 24.20 19.41 20.72 20.56 21.59 18.89 20.53
Average 28.73 27.30 26.92 27.99 29.49 2545 28.87
SD 16.22 16.41 6.81 837 9.37 6.75 6.83

N/A: Not Available.
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differentiation strategy is indeed profitable, as evidenced by D1’s superior
ROS compared to the other companies and the national average.

That said, we cannot rule out that other factors may have an effect since
our sample only includes one organic producer. The D1 cost advantage
could be due to better management practices than C1-C5 and not because
of their organic production. However, according to the organizational the-
ory concept of institutional isomorphism, companies within the same
industry in the same geographical area producing the same product tend to
adopt the same structures, processes, and managerial practices over time
(DiMaggio & Powell, 1983; Todaro et al., 2020). As such, it is reasonable to
expect such companies to also perform financially the same over time. The
D1 informant said there is extensive knowledge sharing and exchange of
experience between the companies in the studied region. This has
presumably resulted in a “best practice” implemented by all studied compa-
nies, as they have been farming salmon next to each other for decades.
Considering that the main difference between D1 and the other five firms
is organic production, it is not unreasonable to assume that the higher
ROS found in DI could indeed stem from their organic production
strategy.

From a strategic standpoint, D1 seems to have successfully achieved the
core objective of differentiation: to add unique value to a product that can-
not be easily substituted (Barney, 1991). Moreover, as one of only two
companies in Norway differentiating some of their salmon production to
organic (Steinnes et al., 2020), D1 appears to have secured a sustainable
competitive advantage. Let us explore the factors contributing to this, start-
ing with the sales price.

Price advantage

D1 has consistently achieved the highest average sales price from 2009 to
2020, with a notable increase in recent years. This uptick correlates with
the company’s strategic shift toward increasing organic salmon production.
According to the informant from DI, the proportion of organic salmon in
DT’s total production has grown from about 20% in 2009 to roughly 50%
in 2020. This increase in organic production aligns with their consistently
higher sale prices.

The informant from D1 stated that they can approximately claim an add-
itional NOK 10 per kilogram for organic salmon compared to its standard
counterpart. While this premium has fluctuated over the years, the general
trend indicates a higher sale price for organic salmon. This finding aligns
well with previous research (Ankamah-Yeboah et al., 2016; Olesen et al,
2010). If consumers are willing to pay a premium for organic salmon, it
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stands to reason that salmon distributors would also be willing to pay
more for this differentiated product.

Cost advantage

D1 has the lowest average production costs among the six companies in
the studied period. This finding is counterintuitive given that, according to
our informant from D1, the production costs for organic salmon are gener-
ally higher than those for standard salmon. This is corroborated by existing
literature (Cojocaru et al., 2021; Steinnes et al., 2020; Voldnes et al., 2023).
Given that approximately half of D1’s production is now organic, one
would expect their production costs to be higher than those of the com-
modity producers C1-C5.

One possible explanation for D1’s low production costs is its rigorous
adherence to multiple certifications, including organic production standards.
According to our informant from DI, this has instilled a culture of continu-
ous focus on fish welfare and ecological sustainability within the company,
which is periodically reviewed to maintain certifications. As a result, contrast-
ing the industry average (Grefsrud et al., 2021; Sommerset et al., 2022), D1
has managed to maintain consistently low mortality rates, which, according to
our D1 informant, is the cornerstone of their low production costs. The D1
informant explained that the company mitigates mortality risks by managing
the entire lifecycle of their salmon - from smolt production in their own
hatcheries to transporting them in well-boats that are sanitized after each
delivery to the harvesting plant, minimizing disease transmission. This rigor-
ous infection control protocol benefits not only organic production but also
non-organic production. Furthermore, because D1’s organically farmed sal-
mon, which is approximately half of their production, are farmed in net-pens
with less salmon per cubic meter, it facilitates easier control of salmon lice
and other diseases (Mente et al., 2011), lowering costs. While lower net-pen
density raises costs due to the need for more pens, it is plausible that the sav-
ings from reduced mortality could offset the additional expenses.

Low mortality rates — The key profitability driver

When salmon die prematurely, profitability is reduced (Iversen et al., 2017;
Misund, 2022). According to our informant from D1, their mortality rate is
only 5%. Thus, D1 maximizes the return on most of its production costs.
While it is possible to insure against production losses, data from the
Norwegian Directorate of Fisheries suggests that such insurance payouts
are rare. Moreover, insurance will likely only partially offset the costs and
not mitigate the broader economic repercussions of high mortality rates.
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Hence, a relentless focus on biological risk management seems to be a prof-
itable strategy for D1. It keeps production costs low and confers a sustain-
able competitive advantage over the long term - which is particularly
relevant given that variations in biological risk are a significant factor in
the differences in production costs across regions and companies (Misund,
2022).

Interestingly, our informant from D1 revealed that the additional costs
incurred in organic production are almost entirely offset by the additional
revenue generated. This suggests that D1’s profitability is not primarily
driven by the price premiums they can charge for organic salmon.
Assuming that D1’s sale price for standard salmon is comparable to that of
other companies, it becomes evident that the low mortality rate is a key
driver underpinning D1’s economic performance.

Discussion

The findings of this study suggest that D1 has successfully carved out a
sustainable competitive advantage through a dual-pronged approach, i.e.,
both through price and cost advantages. However, while D1’s strategic
focus has initially been on differentiation, enabling a price premium for
their organic salmon, their lower production costs appear to be a beneficial
byproduct of this differentiation strategy rather than the result of a deliber-
ate cost-leadership strategy. Regardless, this nuanced outcome somewhat
contradicts Porter’s (1980, 1985) conventional view that firms must commit
to a single generic strategy to avoid being “stuck in the middle,” a position
he argues is unsustainable and likely to fail.

D7’s position seemingly supports a hybrid strategy’s viability, even if the
low-cost element was not a conscious strategic choice, aligning more closely
with the perspectives of Miller (1992) and Mintzberg et al. (1995). They
argue that a well-executed hybrid strategy can be sustainable and prosper-
ous rather than leading to the “stuck in the middle” scenario cautioned by
Porter (1980, 1985). D1I’s case suggests that under certain conditions and
with the proper execution, firms may successfully integrate elements of
both differentiation and cost leadership without diluting the effectiveness of
either. Further, Stonehouse and Snowdon (2007) argue that many compa-
nies intentionally adopt a hybrid strategy, recognizing that low costs alone
are insufficient for competitive advantage. They emphasize that a product
must offer added value to attract customers, typically achieved through
product differentiation. D1’s experience seems to corroborate this view.

One could also argue that D1’s operations align well with the resource-
based view of strategy, which posits that sustainable competitive advantage
arises from unique, company-specific resources or competencies that are
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difficult for competitors to imitate (Barney, 1991; Prahalad & Hamel,
1990). For DI, their excellence in maintaining low mortality rates is a
unique competency that sets them apart from competitors — which is a
strategic outcome of their decision to differentiate their product offering.
By focusing on organic production, D1 is inherently committed to higher
fish welfare standards and environmental sustainability. This commitment
has led to the development of specialized skills and practices in biological
risk management, which, in turn, contributes to lower mortality rates and,
ultimately, lower production costs. D1 was required to excel in areas that
have now become critical drivers of their competitive advantage. This is an
example of what Baden-Fuller and Stopford (2004) describe as achieving
competitive advantage by “doing things differently and better.”

Conclusion

In light of the data and discussion presented, we conclude that a differenti-
ation strategy, executed through producing organic farmed salmon, could
yield higher profitability than commodity production. This suggests that D1’s
superior financial performance may be attributed to sustainable competitive
advantages rooted in differentiation. Intriguingly, their financial success is
seemingly not solely a direct outcome of the differentiation per se but an
indirect result of the operational efficiencies it introduces, lowering overall
production costs. Hence, an essential contribution of this study is highlighting
how differentiation can indirectly enhance competitive advantage, a nuanced
understanding that can add depth to the discourse on business strategy. The
findings underscore the complexity and subtlety of how strategies can impact
companies’ success in ways that are not immediately apparent. It is worth
reminding that the financial performance of D1 might also stem from other
factors and could suggest, e.g., a sustainable competitive advantage rooted in
better managerial abilities. Yet, we have advocated that it is not unreasonable
to assume that it is indeed a result of their differentiation strategy.

While McGahan and Porter (1997) and the resource-based theory
(Baden-Fuller & Stopford, 2004; Prahalad & Hamel, 1990) caution that gen-
eric strategies are susceptible to imitation, it’s noteworthy that few compa-
nies have emulated DI1’s approach. This reluctance may stem from
perceived risks and skepticism about whether the price premiums associ-
ated with organic production can offset the increased costs. Moreover, the
lucrative nature of the commodity market, buoyed by high prices in recent
years, has likely dissuaded Norwegian salmon farmers from venturing into
differentiation (Cojocaru et al., 2021; Voldnes et al., 2023).

However, the landscape is evolving. With increasing global demand for
organic products (Ankamah-Yeboah et al., 2017; Demko et al., 2017; Koory
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et al, 2022) and the European Union’s push for organic aquaculture
growth (Dybdal, 2017), Norwegian salmon farmers may need to reconsider
their strategies. Technological advancements, such as land-based closed
production facilities, could disrupt the current competitive dynamics,
potentially eroding Norway’s locational advantages (Voldnes et al., 2023).
Given these shifts, diversification into organic salmon farming could serve
as a proactive strategy for Norwegian salmon farming companies, allowing
them to capture higher sales prices and potentially reduce production costs
as the organic sector scales. This would enable them to maintain or
enhance their competitive position in a changing market landscape.

Limitations

This study acknowledges several limitations. Firstly, the limited sample size
is a concern, particularly since there is only one data point for organic pro-
ducers. The inherent challenge lies in pinpointing multiple companies, with
at least one being an organic salmon producer situated closely in the same
production zone and of comparable scale. Moreover, there are merely two
organic salmon producers in Norway, further constraining our sample
pool. Hence, making comparisons from which we can draw generalizable
conclusions is challenging. The qualitative data derived from a single inter-
view lasting only two hours and restricted to one differentiating company
might reduce the richness and diversity of these data.

Despite certain methodological limitations inherent in this study, we
posit that the findings can facilitate a discussion in an area that, to our
knowledge, is scantily explored in existing literature. Focusing on the spe-
cific production region in this study, our data indicates that, over the
period 2009-2020, D1, on average, outperformed C1-C5 in terms of profit-
ability. This paper proposes and evaluates several explanations to elucidate
these findings. Should these explanations be valid, they represent important
insights into the dynamics of organic salmon production in Norway.
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