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Executive Summary

o/

The concept of competitiveness can be traced
back to early writing on economics in the 17
and 18" centuries, but has become ever more
urgentin the last decades with rapid improve-
ments in transport and communication and a
higher level of globalisation. Although comp-
etitiveness may be measured by single indicators,
such as productivity of labour, a deeper
understanding of the competitive standing of
firms and countries can be gained by employing
multi-dimensional measurements. Currently,
the Global Competitiveness Index (GCl),
developed and compiled by the World Economic
Forum, is probably the most comprehensive
index of its kind. The choice of methods depends
on a variety of factors, including the perceived
need for complexity, data availability and how
the results are to be used.

The Fisheries and Aquaculture Competitiveness
Index (FACI) developed in this deliverable is
modelled on the Fisheries Competitive Index
(FCI) developed by the Directorate of Fresh
Fish Prices in Iceland and the Norwegian
College of Fishery Science at the University of
Tromsg in 2004-2005. The FACI though
expands on the FCl in two directions. First, by
developing a national-level FACI that also
includes aquaculture. Second, by designing a
firm-level FACI that is intended to capture the
views of operators of individual firms and is
therefore less complex. The national-level FACI
consists of 144 items, whereof 44 are taken
from the WEF Global Competitiveness Index,
19 are based on data obtained from national,
public sources and 81 are based on answers
from a survey conducted among specialists in
each country. . Whereas the information taken
from the GCl analyses the overall
competitiveness of the nation, the other
sources will throw light on the competitiveness

of the fisheries and aquaculture sectors. The
firm-level FACI is based on a survey which in
the case of firms engaged in the harvesting,
processing or marketing of wild capture fish
consists of 40 questions, and in the case of
aquaculture firms consists of 45 questions

In PrimeFish, a computerised decision support
system (PrimeDSS) will be developed that can
be used by the industry and/or policymakers.
The PrimeDSS will be based on the FACl and a
suit of simulation/forecasting models to be
compiled in WP5 and developed as an operat-
ional web-based software tool. A computerised
version of the FACI will therefore form a part
of the PrimeDSS software.

The FACI was employed to analyse the
competitiveness of three fisheries firms in
Norway, one in Iceland and one in Newfoundland,
and assess the competitive standing of Spain,
Iceland, Norway and Vietnam. Newfoundland
was also included in the national study, but
the comparison is incomplete due to some
gaps in the information collected. The firms in
Newfoundland and Iceland were found to
have a competitive edge over their Norwegian
competitors, mostly due to their ability to fend
of new entrants, flexible value-chains and high
level of R&D development and innovation. At
the national level, Iceland, Norway and Spain
all ranked close to one another, with Vietnam
at a competitive disadvantage. While some of
the issues standing in the way of improved
competitiveness can be traced to the general
social issue facing firms, e.g. poor institutions
and infrastructure, and can only be addressed
through government, others lie within the
realm of the firms, e.g. poor financial
performance and inability to take advantage of
economies-of-scale.
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Competitiveness

o/

The concept of competitiveness can be traced
back to early writings on economics. To
mercantilists such as Mun (1623), the
competitiveness of nations would primarily
manifest itself in a positive balance of trade
with other nations, while Smith (1776) viewed
competitiveness as originating from the ability
of nations to produce goods at the lowest costs.
Nations should specialise in producing goods
in which they held an absolute advantage and
import those that could only be produced at a
higher cost. Ricardo (1817) introduced the
concept of comparative advantage which
emphasised that nations could engage in
international trade even if they held an absolute
disadvantage provided the opportunity cost of
producing some goods was lower than for
international competitors. This relative advantage
dictated which goods should be domestically
produced and which imported. Heckscher
(1919) and Ohlin (1933) advanced Ricardo’s
theory further by noting that relative
endowments of factors of production (land,
labour and capital) would determine a
country’s comparative advantage. Nations
would hold a comparative advantage in the
production of those goods that required
factors of production that were relatively
abundant locally, but should import goods that
required inputs that were locally scarce.

While the classical economists regarded
competitiveness from a macro perspective,
neo-classical economists and Austrian
economists focused more on microeconomic
concepts. Clark (1940) introduced the concept
of workable competition, which he later renamed
effective competition, to refer to the fact that
imperfect competition may be too strong as
well as too weak, and that workable competition
in the market needs to avoid both extremes.
Clark realised that innovations motivate firms

to compete aggressively in order to gain
competitive advantage, which in turn leads to
technological progress and economic growth at
national level. Alderson (1957, 1965) stressed
the importance of marketing, outlining how firms
could use market segmentation, promotion
and advertising, product development,
improvement and innovations to secure a
competitive advantage. The Austrian economist
von Mises (1940) regarded market competition
as a dynamic process, with the tendency towards
market equilibrium determined by the entre-
preneurial activity. The competitive position of
the firm would depend on the strength of its
capabilities and degree of its ability to produce
goods and services that matched the market
needs. According to Schumpeter (1911), firms
can only survive in the marketplace by constantly
adjusting to changes in their environment,
with the company'’s ability to innovate the key
for achieving competitive advantage over its
rivals. Several institutional economists, e.g. List
(1841), Weber (1920) and Buchanan and
Tullock (1962), have also stressed how firm's
competitiveness is affected by social institutions
such as public authorities, law and regulations,
trade unions, ownership and organisational
structure and mental habits, rules and codes
of conduct.

Contemporary economists view productivity as
the main driver of competitiveness. Krugman
(1990, 1994) associates the international
competitiveness of countries with their standard
of living, while Porter’'s theory of competitiveness
acknowledges the role of long-run productivity
and points out that this requires a business
environment that supports continual innovation
in products, processes and management.
According to Porter (1990, 1998), the four
underlying conditions driving global
competitiveness of international companies
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- and thus nations - include factor endowment,
demand conditions, related and supporting
industries, and the firms' strategy, structure
and rivalry.

In recent years, numerous studies have been
published on measurements of competitiveness.
At the macro level, the earliest studies include
measurements of the growth in relative unit
labour costs and in market shares for exports
(Kaldor, 1978), as well as growth in terms-of-
trade and private spending on R&D (Fagerberg,
1988). Lipschitz and McDonald (1991) viewed
competitiveness in terms of real exchange rates,
Markusen (1992), focused on real income and
productive efficiency, Dollar and Wolff (1993) on
productivity, and IMD (1994) on economic
performance, government and business
efficiency and infrastructure. More recently,
Esty and Porter (2002) have measured
competitiveness on the basis of GDP per
capita, economic growth, current competitive-
ness index and environmental regulatory regime,
Mulatu et al. (2004) have looked at net exports,
Barrell et al. (2005) at equilibrium exchange
rates, Sharpe and Banerjee (2008) at each
country's share of global foreign direct
investments, Cornell University, INSEAD and
WIPE (2013) have measured competitiveness
using a global innovation index and Schwab and
Sala-i-Martin (2013) using a global competitiveness
index. Several studies have looked at
competitiveness from a more intermediate
level, and analysed competitiveness from the
perspective of unit labour costs (Neef, 1992),
trade balance (Buckley et al., 1998; DeCourey,
2007; Zhang et al., 2012), net export index
(Banterle and Carraresi, 207; Carraresi and
Banterle, 2008), export price and export growth
and Mandeng's K (Zhang et al., 2012), changes
in sectoral output and share of market
(Peterson, 2003), environmental and R&D
expenditures and patent applications (Jeff and
Palmer, 1997), environmental standards and

foreign direct investment flows (Leiter et al.
(2009), and environmental outcomes in terms
of pollution levels and comparative advantage
in dirty-industry and clear-industry output and
exports (Copeland and Taylor (2004). At the micro
or firm level, competitiveness has been measured
in terms of various productivity measures
(Altomonte et al., 2012), revealed comparative
advantage (Balassa, 1965), price competitiveness
(Durand and Giorno, 1987; Jorgenson and Kuroda,
1992), total unit costs (Siggel and Cockburn,
1995), price and product attributes (Swann and
Taghavi, 1992) and relative unit labour costs
(Turner and Golub, 1997). Competitiveness has
also been measured using multidimensional
indicators (Porter, 1990; WEF, 2016).

Currently, the Global Competitiveness Index
(GCl) is probably the most comprehensive index
of its kind. The index defines competitiveness
as the set of institutions, policies and factors
that determine the level of productivity of a
country. The most recent analysis covers 138
countries, with a combined output representing
98% of the world GDP. The index, which is
compiled annually by the World Economic Forum,
combines 114 indicators that capture concepts
that matter for productivity and long-term
prosperity. As shown in Figure 1, these indicators
are grouped into 12 pillars: institutions,
infrastructure, macroeconomic environment,
health and primary education, higher education
and training, goods market efficiency, labour
market efficiency, financial market develop-
ment, technological readiness, market size,
business sophistication, and innovation. These
pillars are in turn organized into three sub-
indexes: basic requirements, efficiency enhancers,
and innovation and sophistication factors. The
three sub-indexes are given different weights in
the calculation of the overall Index, depending
on each economy’s stage of development, as
proxied by its GDP per capita and the share of
exports represented by raw materials.
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GLOBAL COMPETITIVENESS INDEX

Basic requirements Efficiency enhancers Innovation and sophistication
subindex subindex factors subindex

Fillar1. Institutions Fillar 5. Higher education and Fillar 11. Business sophistication

rainin
Pillar 2. Infrastructure - Pillar 12. Innovation

Pillar 6. Goods market efficiency

Pillar 3. Macroeconomic

environment Fillar 7. Labor market efficiency
Plllar4. Health and primary Plllar 8. Financlal market
education development

Pillar 9. Technological readiness

Fillar 10. Market size

Key for Key for Key for
factor-driven efficiency-driven innov ation-driven
economies BCONOMies economies

Figure 1. The structure of the Global Competitiveness Index. Source: WEF 2016.
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Fisheries and Aquaculture
Competitiveness Index (FACI)

o/

As outlined above, competitiveness can be
measured in a number of ways, using both simple
and more complex analytical tools. The choice
of methods depends on a variety of factors,
including the perceived need for complexity,
data availability and how the results are to be
used. In PrimeFish, a computerised decision
support system (PrimeDSS) will be developed
that can be used by the industry and/or policy-
makers. The PrimeDSS will be based on the
FACI and a suit of simulation/forecasting models
to be compiled in WP5 and developed as an
operational web-based software tool. A comp-
uterised version of the FACI will therefore form
a part of the PrimeDSS software.

The FACI must be flexible enough to meet the
needs of the perceived two different end-users;
industry and policymakers. With this in mind, it
was decided to develop two different kinds of
competitiveness indexes; a firm-level FACI and
a national-level FACI. The firm-level FACI is only
intended to capture the views of operators of
individual firms and is therefore less complex.
It is based on a survey, which in the case of
firms engaged in the harvesting, processing or
marketing of wild capture fish, consists of 40
questions, and in the case of aquaculture firms
consists of 45 questions. Once the PrimeDSS
becomes operational, the firms will be able to
access the firm-level FACI, complete the survey
and then compare their answers to those
provided by other operators. The degree of
comparison will, of course, depend on the
number of firms using the PrimeDSS, but
provided the number of users is large enough,
it will be possible to undertake comparison
between firms in the same sectors both in the
same country as well as between countries, as

well as between different sectors. It should, for
instance, be possible to compare Norwegian
firms engaged in demersal fisheries and then
extend that comparison to also include Icelandic
and Spanish firms. A similar comparison could
be undertaken on firms farming salmon in
Norway and Scotland, and their views
contrasted with those farming pangasius in
Vietnam and seabass and -bream in Greece,
Italy and Turkey. By benchmarking themselves
against others, firms could gain a better
understanding of their competitive position.

The national-level FACI is modelled on the
Fisheries Competitive Index (FCI) developed by
the Directorate of Fresh Fish Prices in Iceland
and the Norwegian College of Fishery Science
at the University of Tromsg in 2004-2005
(Verdlagsstofa skiptaverds, 2005). The FCl
consists of 139 questions and observations
which are split between six sub-indexes that
make it possible to calculate scores both for
the FCl as a whole as well as for individual
sub-indexes. This study further expands the
design and use of the FCI. The index was
applied to the Icelandic and Norwegian seafood
industries. The national-level FACI consists of
144 items, whereof 44 are taken from the WEF
Global Competitiveness Index, 19 are based on
data obtained from national, public sources
and 81 are based on answers from a survey
conducted among specialists in each country.
Whereas the information taken from the GCI
analyses the overall competitiveness of the
nation, the other sources will throw light on
the competitiveness of the fisheries and
aquaculture sectors. The national-level FACI
will therefore yield a comprehensive measure
of competitiveness which takes both into
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account general conditions in the country as well as those that deal specifically with the
sectors of interest.

We now turn to a deeper discussion of the firm-level and national-level FACI.

Firm-level FACI

According to Porter (1998, 2008), the nature of competition is embodied in five competitive
forces; (1) the threat of new entrants, (2) the threat of substitute products or services, (3)
the bargaining power of suppliers, (4) the bargaining power of buyers, and (5) the rivalry
among the existing competitors. As shown in Figure 2, these forces interact with each other.
Their strength may also vary, but together they determine long-term industry profitability.

Threat of new entrants

~=-

&
<

Bargaing power of Rivalry among existing Bargaining power of

suppliers competitors buyers

v

g N

Threat of substitute

products or services

Figure 2. The five competitive forces that determine industry competition. Source: Porter (1998).

The threat of entry puts a cap on the profit potential of an industry. When the threat is high,
incumbents must keep prices low or increase production capacity to deter new competitors.
Within each industry, there are usually some entry barriers that deter new firms from
entering the market and give the incumbents some advantages. These may include
economies of scale, network effects, customer switching costs, capital requirements,
unequal access to distribution channels, restrictive government policy, expected retaliation
of incumbents, and some other advantages not related to size, such as favourable
geographic locations, and established brand identities.
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The power of suppliers varies between industries.
In general, a supplier is more powerful if it is
more concentrated than the industry it sells to,
the supplier group does not depend heavily on
the industry it is selling to, the firms face
switching costs for changing suppliers and the
products offered by suppliers are somewhat
differentiated.

Buyers can capture more value by forcing
down prices, demanding better quality or
improved service, and play industry partners
against each other. Analogous to suppliers,
buyers have more leverage if they are few and
large, the industry’s products are similar so
that there are ample substitution possibilities,
and there are low switching costs.

A high threat of substitutes will reduce
profitability by placing a ceiling on prices. A
firm can, however, distance itself from others
through product performance, marketing or
other means.

High rivalry among existing competitors will
reduce the profitability of the firms in an
industry. The rivalry can take many forms,
including price discounting, new product
innovations, advertising campaigns and
service and quality improvements. Rivalry will
be especially high in cases where there are
many competitors and no clear industry
leader, industry growth is slow and exit
barriers are high.

Although some market/firm/industry
characteristics may be regarded as only
belonging to one specific force category, other
characteristics could plausible be classified in
two or more different ways. Thus, the value of
an output brand could impact on the bargaining
power of buyers, threats of substitutes and
rivalry among existing competitors.

The firm-level FACI builds heavily on the theories
of Porter (1998), taking into consideration all
five aspects of competition outlined above. As
stated earlier, this index is mostly intended for
operators of fisheries and aquaculture firms who
wish to analyse the competitive standing of
their firm. The index consists of 40 questions

- 45 in the case of aquaculture - that together
yield a solid measure of competitiveness. Here
the results of a survey that was put to a limited
number of firm operators are presented. Once
the PrimeDSS becomes operational it will be
possible to access a computerised version of
the firm-level FACI, complete the survey online
and then obtain a measure of the comp-
etitiveness of the firm, both by analysing the
data and comparing the competitive standing
of the firm to that of other firms. Each question
uses a seven-level Likert scale.

Nine of the survey questions refer to the
category threat of new entrants. They are as
follows:

* Institutional barriers (f. ex. licenses, quotas,
regulations, location restrictions, water
treatment)

* Investment barriers in capital (vessels,
equipment, buildings)

* Other form of barriers (marketing, R&D,
knowledge)

* Economies-of-scale in production

* Utilisation of economies-of-scale

* Geographical location

* Level of uncertainty in business environment

* Local availability of highly skilled labour

* Availability of qualified experts

The first three items all refer to concrete
barrier to entry, such as licenses, quotas,
investment, and R&D. The next two refer to
the existence and utilisation of economies-of-
scale, but companies that produce at a large
scale enjoy cost advantages that new entrants
may have difficulties in matching.
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Geographical location refers to the fact that
some firms are well located in terms of costs
and abilities to meet customer demands. An
uncertain business environment may make
entry less attractive, and the availability of
skilled employees will certainly impact on the
threat of entry.

The bargaining power of suppliers is analysed
on the basis of the following eight questions
for fisheries firms (10 for aquaculture firms):
* Bargaining power of suppliers
* Competition among the major suppliers
(fisheries)
* Current quality of raw material (fisheries)
* Ability of prices for raw material to reflect
changes in (fisheries)
» Quantity
» Quality
» Timing
* Ability of prices for seed to reflect changes in
(aquaculture)
» Quantity
» Quality
» Timing
* Ability of prices for feed to reflect changes in
(aquaculture)
» Quantity
» Quality
» Timing
* Comparative access to raw material
(fisheries)
* Comparative access to seed (aquaculture)
* Comparative access to feed (aquaculture)
e Access to supplier networks

The term “raw material” refers to landings of
catch sourced by processors. Catches are by
far the most important input for firms
engaged in processing and marketing of wild
capture fish, while for aquaculture firms the
most important inputs are seed and feed. The
interest here is in how well prices for these

inputs reflect changes in quantity, quality and
timing. The term “comparative access” refers
to how firms regards their access to inputs
(raw material, feed, seed) compared to their
competitors. The bargaining power of
suppliers is also assessed using a direct
guestion on that issue.

The bargaining power of buyers is analysed in
terms of questions to firms covering the
following eight characteristics:
* Customers' sensitivity to changes in
product price
* Value of brand
Loyal buyers
* Bargaining power of buyers
* Ability of output prices to reflect changes in
» Quantity
» Quality
» Timing
* Diversification of marketing options

Good brand value and loyal buyers will
combine to make customers rather insensitive
to changes in product prices. The survey also
has questions on how firms view the price
sensitivity of product prices, i.e. whether the
firms regard the demand for their product
price inelastic or elastic, as well as whether the
bargaining power of buyers is weak or strong.
Diversification of marketing options refers to
whether the firm depends on a single buyer
for its product or many buyers. The bargaining
power of buyers may also be affected by how
well output prices reflect changes in quantity,
quality and timing of sale.

The bargaining power of buyers is very closely
linked to the threat of substitute products or
services. Some of the items listed under the
bargaining power of buyers, such as customers
sensitivity to price changes, brand value and
consumer loyalty, could just as easily have

’
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been listed under substitutes. Here, only two
items are classified in this category, namely:
* Production to a niche market

* Availability of substitutes

Customers in niche markets are often willing
to pay a premium price for a product that well
satisfies their needs. These markets are often
characterised by a strong brand and consumer
loyalty. The two survey questions here refer to
whether the firm is producing to a niche market,
and whether substitutes to the product are
available in the market.

Most of the survey questions in the firm-level

FACI are here grouped under the heading “rivalry

among existing competitors”. However, many

of these items could equally well have been

categorised differently. These questions are on

the following topics:

* R&D collaboration with technology firms

* Importance of R&D for operation and
possibility to increase value added

* Importance of innovation for competitive
advantage

* Ability of firm's part of the value chain to
respond to changes in market conditions

* Ability of the whole value chain to respond
to changes in market conditions

* Importance of third-party audited labels

* Strength of competitive strategy

* Market share of firm

* Level of cost leadership

* Sophistication of production technology
compared to best practice

* Quality of sites for production facilities

* Flexibility to adapt to unpredictable events

* Ability of risk management and insurance to
protect against unpredictable negative shocks

* Comparative seed costs (aquaculture)

e Comparative feed costs (aquaculture)

» Comparative production losses due to
diseases or other causes (aquaculture)

The first three questions refer to R&D and
innovation activities within the firm, to which
degree they are done in close collaboration
with high-tech firms, and how important they
are for increased value added and competitive
advantage. Flexibility of the value chain - both
within the firm itself and through the whole
value chain - is also important for firms facing
competition. Third-party labelling has become
very important in the food industry, not least
for fisheries and aquaculture. Labelling may
open access to markets and indicate sustainable
and environmental friendly production. The
market share of firms is important, as is the
level of cost leadership. Firms are also asked
to indicate how sophisticated their production
facilities are compared to their competitors
and assess the quality of the sites used for their
production facilities. Two questions refer to
the ability of the firms to adjust to unpredictable
events, and three questions focus on the costs
of feed and seed relative to the firm's competitors,
and comparative production losses due to fish
diseases and other causes.

The firm-level FAC yields both an overall score
as well as a score for each of the five competitive
forces where the former is calculated as the
simple average of the other five scores

National-level FACI

The national-level FACI is a comprehensive
measure that includes both factors influencing
each country's overall competitiveness, as well
as factors that specifically relate to the fisheries
and aquaculture sectors. Most of the indicators
related to overall competitiveness are taken
from the Global Competitiveness Index,
published by the World Economic Forum (2016),
but information on the other, more specific
indicators was obtained through surveys and
from public data collection agencies.
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The national-level FACI consists of three pillars; (I) basic requirements, (Il) efficiency
enhancers, and (lll) innovation and sophistication. In contrast to the firm-level FACI, the
national-level FACI yields a weighted overall score for each country, as well as a weighted
score for each pillar and the sub-indexes contain therein. Basic requirements weigh 30% of
the total score, efficiency enhancers 50% and innovation and sophistication 20%.

National-level
FACI

. Pillar II. Pillar . Pillar

Basic requirements Efficiency enhancers Innovation and sophistication

Figure 3. Overall structure of the national-level FACI.

The first pillar - basic requirements - comprises elements that are essential if firms are to
thrive in a competitive, international world. As noted by Acemoglu and Robinson (2012),
economic prosperity depends above all on the inclusiveness of economic and political
institutions, where inclusiveness is defined as the situation where a large number of people
have a say in political decision-making. By contrast, extractive institutions allow a certain
elite to rule over and exploit others, thus preventing firms from enjoying competition on a
level playing field. As shown in Table 1, there are two subsections within the first pillar,
institutions and infrastructure. Institutions are then further subdivided into public
institutions and management of fisheries and aquaculture. Public institutions are then
finally divided into property rights and public sector performance. There is just one
indicator for property rights, namely property rights, but within public sector performance
there are three indicators. Well defined and secure property rights are essential for any
market-based activity, as are well functioning courts and legal system that make it easy for
firms to challenge government actions and/or regulations. Transparent government
policymaking is also important. The burden of government regulation must however not
become too great. For firms operating within the fisheries and aquaculture sectors, it is also
important how well these activities are managed by policy makers.

U Fisheries and Aquaculture Competitiveness Index

This project has received funding from the European Union's Horizon 2020 research and innovation program under grant agreement No 635761 n



Table 1. Structure of the first pillar, Basic requirements.

Weight Source

1st pillar: Basic requirements 30%
A. Institutions 75%
I. Public institutions 33%
1. Property rights 50%
1.01 Property rights 100% WEF
2. Public sector performance 50%
2.01 Burden of government regulation 33% WEF
2.02 Efficiency of legal framework in challenging regulations 33% WEF
2.03 Transparency of government policymaking 33% WEF
Il. Fisheries management 33%
3. Stability 33%
3.01 Transparency of fisheries management 33% Survey
3.02 Objectives of fisheries managment 33% Survey
3.03 Stability of the allocation of fishing rights 33% Survey
4. Research and advice 33%
4.01 Actual vs recommended fishing mortality 20% Data
4.02 Extent of information gathering by marine research 20% Survey
4.03 Information gathering by marine research 20% Survey
4.04 Accuracy of forecasts of marine research 20% Survey
4.05 Impact of marine research on invesements and operation 20% Survey
5. Monitoring and inspection 33%
5.01 Efficiency of the management system 50% Survey
5.02 lllegal/excess catches 50% Survey
11l. Aquaculture management 33%
9. Stability 50%
6.01 Transperancy of aquaculture management 25% Survey
6.02 Objectives of aquaculture managment 25% Survey
6.03 Stability of the allocation of the aquaculture licenses. 25% Survey
6.04 Efficiency of management - aquaculture 25% Survey
10. Research and advice 50%
7.01 Extent of information gathering by research for aquaculture 100% Survey
B. Infrastructure 25%
I. Transport infrastructure 100%
8.01 Quality of overall infrastructure 20% WEF
8.02 Communication network needs 20% Survey
8.03 Communication network restrictions 20% Survey
8.04 Cost of domestic transportation 20% Survey
8.05 Cost of cross-border transportation 20% Survey

Table 1 also shows the weighing structure of the FACI. As noted above, the first pillar, Basic
requirements, carries a weight of 30%, with institutions thereof weighing 75% and
infrastructure 25%. Within institutions, public institutions weigh 33%, fisheries management
33% and aquaculture management 33%. Within public institutions, property rights weigh
and public sector performance each weigh 50%. Finally, each of the three indicators of
public sector performance weighs 33%. The weight of each section and indicators is shown
in the second-last column of Table 1, while the sources are shown in the last column of the
table. WEF refers to the 2016-2017 Global Competitiveness Index carried out by the World
Economic Forum, data refers to data collected from official sources, and survey refers to the
survey carried out among experts in each country.
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Table 2 Structure of the second pillar, Efficiency enhancers. Subsections A-C.

2nd pillar: Efficiency enhancers
A. Higher education and training
I. Quality of education

1. On-the-job training

B. Goods market efficiency

I. Competition
3. Domestic competition

4. Foreign competition
1l. Quality of demand conditions

C. Labour market efficiency
1. Flexibillity

1l. Efficient use of talent

11l. Supply of labour

IV. Cost of labour

o/

1.01 Quality of the education system
1.02 Quality of math and science education
1.03 Quality of management schools

2.01 Local availability of specialized training services
2.02 Extent of staff training

2.03 Training and education fisheries

2.04 Training and education fish processing

2.05 Training and education aquaculture

3.01 Intensity of local competition

3.02 Extent of market dominance

3.03 Effect of taxation on incentives to invest
3.04 Total tax rate

3.05 Competition for fishing rights (quota)
3.06 Market for fresh fish - fisheries

3.07 Market for fresh fish - fish processing

3.08 Competition between marketing/distributors - marketing
3.09 Competition between companies that market and distribute seafood products

4.01 Prevalence of non-tariff barriers

4.02 Trade-weighted average tariff rate

4.03 Current markets - free trade agreements
4.04 Potential markets - free trade agreements

5.01 Degree of customer orientation

5.02 Buyer sophistication

5.03 Product development - fish processing

5.04 Product development - aquaculture processing

6.01 Flexibility of wage determination
6.02 Hiring and firing practices
6.03 Effect of taxation on incentives to work

7.01 Pay and productivity

7.02 Reliance on professional management
7.03 Productivity of fishermen

7.04 Wage system fisheries

7.05 Productivity of employees fish processing
7.06 Wage system fish processing

7.07 Productivity of labor aquaculture

7.08 Labour skills and productivity - aquaculture

8.01 Supply of qualified officers

8.02 Supply of skilled fishermen

8.03 Supply middle management fish processing
8.04 Supply of skilled labour fish processing
8.05 Supply middle management aquaculture
8.06 Supply of skilled labour aquaculture

9.01 Labour cost fisheries
9.02 Labour cost fish processing

Fisheries and Aquaculture Competitiveness Index

Weight

50%
5%
25%
33%
33%
33%

75%
10%
10%
30%
30%
30%

10%

67%

50%
5%
5%
8%
8%

15%
15%
15%
15%
15%
50%
15%
15%
45%
25%

33%
10%
10%
40%
40%

10%

25%
33%
33%
33%

25%
10%
10%
30%
30%
30%
30%
30%
30%

25%
20%
20%
20%
20%
20%
20%

25%
50%
50%

Source

WEF
WEF
WEF

WEF
WEF
Survey
Survey
Survey

WEF
WEF
WEF
WEF
Survey
Survey
Survey
Survey
Survey

WEF
WEF
Survey
Survey

WEF
WEF
Survey
Survey

WEF
WEF
WEF

WEF
WEF
Data
Survey
Data
Survey
Data
Survey

Survey
Survey
Survey
Survey
Survey
Survey

Data
Data
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The structure of the second pillar, efficiency enhancers, is similarly shown in Tables 2-4. This
is a much more complex pillar than the first one, with nine subsections and 88 indicators. While
some of the subsections here refer to areas mostly within the reach of government, such as
higher education and training, other subsections deal with areas over which the firm themselves
have more control, such as the access to and utilisation of inputs. Table 2 shows the lay-out
of the first three subsections; higher education and training, goods market efficiency and labour
market efficiency. The structure of the subsections specific inputs used in fisheries, fish
processing and aquaculture is shown in Table 3, and the structure of the subsections related
to financial market development, technological readiness and market size is shown in Table 4.

Table 3. Structure of the second pillar, Efficiency enhancers. Subsections D-F.

Weight Source

D. Fisheries specific inputs 15%
I. Property rights 20%
10.01 Permanency of fisheries rights. 50% Survey
10.02 Transfers of fishing rights between firms 50% Survey
1l. Capacity utilization 20%
11.01 Transfers of fishing rights between vessels 25% Survey
11.02 Impact of quota system on capacity utilisation 25% Survey
11.03 Stability of catch for the 5 most important species. 25% Survey
11.04 Impact of authorities on investment decisions 25% Survey
11l. Cost items 30%
12.01 Special taxation fishing 50% Data
12.02 Oil price 50% Data
IV. Profitability 30%
13.01 Profit margin 35% Data
13.02 Capital turnover 20% Data
13.03 Financial strength 15% Data
13.04 Ability to use economies of scale 20% Survey
13.05 Ability to use economies of scope 10% Survey
E. Fish processing specific inputs 15%
1. Capacity utilization 20%
14.01 Distribution of the catch within the year 50% Survey
14.02 Timing of wetfish availability 50% Survey
Il. Cost items 30%
15.01 Cost of electricity 50% Data
15.02 Supply and cost of fresh water - fish processing 50% Survey
111, Profitability 30%
16.01 Profit margin 35% Data
16.02 Capital turnover 20% Data
16.03 Financial strength 15% Data
16.04 Ability to use economies of scale 20% Survey
16.05 Ability to use economies of scope 10% Survey
F. Aquaculture specific inputs 15%
I. Property rights 20%
17.01 Transfers of licenses between firms - aquaculture 100% Survey
II. Capacity utilization 20%
18.01 Impact of regulations on capacity utilisation - aquaculture 100% Survey
11l. Cost items 30%
19.01 Cost of electricity - aquaculture 15% Data
19.02 Supply and cost of seedstocks 30% Survey
19.03 Supply and cost of feed 55% Survey
IV. Profitability 30%
20.01 Profit margin 35% Data
20.02 Capital turnover 20% Data
20.03 Financial strength 15% Data
20.04 Ability to use economies of scale 20% Survey
20.05 Ability to use economies of scope 10% Survey

U Fisheries and Aquaculture Competitiveness Index

This project has received funding from the European Union's Horizon 2020 research and innovation program under grant agreement No 635761 n

16



Table 4. Structure of the second pillar, Efficiency enhancers. Subsections G-I.

Weight Source

G. Financial market development 5%
I. Efficiency 100%
21.01 Financial services meeting business needs 33% WEF
21.02 Financing through local equity market 33% WEF
21.03 Ease of access to loans 33% WEF
H. Technological readiness 15%
I. Technological adoption 10%
22.01 Availability of latest technologies 50% WEF
22.02 Firm-level technology absorption 50% WEF
Il. Fisheries technology 30%
23.01 Technical level of vessels and mechnical equipment 33% Survey
23.02 Fishing technology 33% Survey
23.03 Processing technology on board 33% Survey
I1l. Fish processing technology 30%
24.01 General technology - fish processing 100% Survey
IV. Aquaculture technology 30%
25.01 General technology - aquaculture 100% Survey
I. Market size 10%
I. Domestic market size 50%
26.01 Domestic market size index 100% WEF
Il. Foreign market size 50%
27.01 Foreign market size index 100% WEF
The structure of pillar Il - innovation and business sophistication - is far simpler than that of

the other two pillars. Here there are only two subsections, business sophistication and R&D
innovation. There are 16 indicators within the former subsection and 10 within the latter.
Most of these indicators refer to areas over which the firms have a considerable degree of
control, but some are also related to areas there the government is more involved.
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Weight Source

3rd pillar: Innovation and sophistication 20%
A. Business sophistication 50%
1.01 Local supplier quantity 3% WEF
1.02 Local supplier quality 3% WEF
1.03 State of cluster development 3% WEF
1.04 Nature of competitive advantage 3% WEF
1.05 Value chain breadth 3% WEF
1.06 Control of international distribution 3% WEF
1.07 Production process sophistication 3% WEF
1.08 Extent of marketing 3% WEF
1.09 Official marketing support - marketing 3% Survey
1.10 Marketing operations - wild fisheries 11% Survey
1.11 Marketing operations - aquaculture products 11% Survey
1.12 Competition among major suppliers - fisheries 11% Survey
1.13 Cooperation in the value chain - fisheries 11% Survey
1.14 Cooperation in the value chain - fish processing 11% Survey
1.15 Competition among major suppliers - fish processing 11% Survey
1.16 Cooperation along the value chain - aquaculture 11% Survey
B. R&D Innovation 50%
2.01 Capacity for innovation 8% WEF
2.02 Quality of scientific research institutions 8% WEF
2.03 Company spending on R&D 5% WEF
2.04 University-industry collaboration in R&D 8% WEF
2.05 Availability of scientists and engineers 8% WEF
2.06 PCT patent applications 5% WEF
2.07 R&D Fishing technology fisheries 15% Survey
2.08 R&D Processing technology fisheries 15% Survey
2.09 R&D Processing technology fish processing 15% Survey
2.10 R&D - aquaculture equipment 15% Survey
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Results

Firm-level FACI - Fisheries

As mentioned above, the firm-level FACI can both be applied to firms engaged in fisheries
and aquaculture. This section only deals with the former, and compares results from one
firm Iceland, one from Newfoundland and three Norwegian firms engaged in harvesting
and processing of wild capture fish. Each firm's scoring of individual indicators is presented
in table format in Appendix.

Total competitiveness

The scores for aggregated competitiveness for each of the sampled firms are presented in
Figure 4. The Newfoundland and Icelandic firms receives scores of 5.2 and 5.1, while the
Norwegian firms received considerably lower scores, or in the range 4.1-4.6.
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Figure 4
Total competitiveness between sampled
firms in the wildfish sector

Iceland Newfoundland Wild-1 Wild-2 Wild-3

Norway
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Competitive forces

By going one step beyond the total competitiveness score and looking at how the firms rank
in terms of each competitive force, it is possible to gain a better insight into the firms’
competitive position. As shown in Figure 5, the Icelandic firm and the Newfoundland firm
each score highest in two categories, with the difference between these two firms and the
three Norwegian firms especially pronounced as regards the threat of new entrants and
rivalry among competitors. The figure also reveals considerable differences between
individual Norwegian firms.
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Figure 5 First level of aggregation - firm level competitiveness

Individual indicators
Looking at the individual indicators for each competitive force can further illustrate
differences and similarities among firms. In what follows the results are briefly discussed.

Threat of new entrants

Threat of new entrants is measured by nine individual indicators. Here the Icelandic and
Newfoundland firms received the highest score. The survey reveals the existence of
substantial barriers to entry, with the Icelandic firms in addition enjoying greater economies
of scale and be able to take advantage of that position. The Newfoundland and Norwegian
firms have a more advantageous location, but Newfoundland does not have as good access
to qualified labour as the other four firms. Qualified experts are more readily available in
Newfoundland and Iceland than in Norway.
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Figure 6
Individual firm indicators -
threat of new entrants.

Figure 7
Individual firm indicators -
bargaining power of suppliers
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Bargaining power of suppliers
Bargaining power of suppliers is measured through eight individual indicators. Here, one of
the Norwegian firms performs much better than the firms in the survey (Figure 7). At the
time of the survey, the quality of the raw material available to the Icelandic firm appears to
have been very poor. Contrary to what could have been expected for a firm operating under
an ITQ management system in fisheries, the relationship between price on the one hand
and quality, quantity and timing is not as strong for the Icelandic firm as some of the
Norwegian firms and the Newfoundland firm.
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Bargaining power of buyers

The category bargaining power of buyers is measured through eight individual indicators.
All the firms believe their buyers are quite sensitive to price changes, but do not regard their
brand as particularly valuable (Figure 8). The customers of the Icelandic and Newfoundland
firms are far more loyal but all firms rank the power of buyers as relatively similar. The firms
have very different views on the relationship between output price and quality.
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Threat of substitute products or services
The threat from substitutes is measured by two indicators. Both indicate the firms do have
access to niche markets and that substitutes are available (Figure 9).
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Individual firm indicators - threat of substitutes
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Rivalry among existing competitors

Rivalry among the existing firms is measured by 13 individual indicators (figure 10). Here the
Icelandic firm performs better according to 10 of the indicators. According to the Icelandic firm,
R&D collaboration is to a much higher degree conducted in close collaboration with technology
firms, and R&D and innovation is regarded vital to maintain a competitive edge. The firm has
also more sophisticated technology than its competitors. The Icelandic and Newfoundland
value chains are also more flexible and better able to adjust to market condition.
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Individual firm
indicators - rivalry

Figure 11 Individual
firm indicators -
rivalry - last six
indicators
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National-level FACI

In the following sections the results from the
competitiveness estimation are presented, first
the aggregate scores, then the scores for each
of the three main pillars (aggregation level 1)
and then the score for the subsections within
each pillar (aggregation level 2). All scoring is
done using a seven step Likert scale. In some
instances, data have not been available for
certain countries. In particular, this applies to
some of the hard data and most frequently for
Newfoundland and Vietnam. When one indicator
is missing, we have disregarded this from the
calculation of the lowest aggregation level for
the country in question. For Newfoundland,

some themes had several indicators with

missing data. Here we have not calculated
aggregate level scoring, hence some tables
have missing numbers for Newfoundland.

Aggregation level 1 and 2
The national-level FACI was applied to five
countries; Norway, Iceland, Spain, Newfoundland
and Vietnam. As Newfoundland-Labrador is
not an independent country but one of the
provinces that make up Canada, the WEF scores
for Canada are used for Newfoundland. The

Table 5 Total and first two category levels of competitiveness

hard data and survey is though only based on
information from sources in Newfoundland.
The data for Newfoundland has some gaps,
but the data for the other four countries is
almost complete. Because of this, no overall
score is calculated for Newfoundland, but
where possible scores are presented for
individual pillars and subsections, as well as
each indicator.

Norway, Iceland and Spain all have a similar
overall score of 4.8-4.9, while Vietnam gets a
score of 3.9 (Table 5). The difference between
the European countries and Vietnam is especially
large in relation to pillar |, basic requirements,
both as regards institutions and infrastructure.
Norway and Iceland have a similar score for
this first pillar, 4.9 and 5.0, with Spain receiving
a score of 4.5. This is mostly due to the Nordic
scores getting higher scores for their institutions,
but Spain has better infrastructure. The European
countries all receive similar scores for pillar I,
Efficiency enhancers, and pillar I, Innovation
and sophistication, with Vietnam lagging behind
in both categories. Newfoundland ranks in
between for innovation and sophistication, but
due to the lack of data no overall score is
calculated for Newfoundland for pillars | and 1.

Norw. Iceland Spain Newfld. Vietham

Total 4.8 49 4.8 3.9
1 Basic requirements 4.9 5.0 4.5 3.5
1.1 Institutions 5.2 51 4.3 3.5
1.2 Infrastructure 4.2 4.7 53 3.6 3.5
2 Efficiency enhancers 4.8 4.8 4.9 4,2
2.1 Higher education and training 5.1 5.4 4.6 4.6 3.8
2.2 Goods market efficiency 4.1 4.8 4.6 4.3 3.9
2.3 Labour market efficiency 4.7 4.6 4.3 3,1 3,3
2.4 Fisheries specific inputs 5.1 5.1 5.4 4.9
2.5 Fish processing specific inputs 4.1 5,8 5,0 2,3 3,6
2.6 Aquaculture specific inputs 53 4,0 4.3 4,1
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Table 5 Total and first two category levels of competitiveness (continued)

2.7 Financial market development 54 4.5 3.8 4.9 3.8

2.8 Technological readiness 54 5.9 5.6 5.0 4.7

2.9 Market size 4.6 2.7 5.6 5.6 5.2

3 Innovation and sophistication 4.8 4.9 4.8 4.5 3.8

3.1 Business sophistication 4.6 4.6 4.6 4.4 3.8

3.2 R&D Innovation 4.9 5.2 5.1 4.7 3.7
Pillar | Basic requirements

This section goes into detail on the two components of the first pillar - institutions and
infrastructure. We first discuss the he institutions subsection consisting of sections on
public institutions, fisheries management and aquaculture management. Subsequent
sections discuss these areas again in more detail.Public institutions are much higher ranked
in Norway and Iceland and Newfoundland than in Spain and Vietnam (Table 6). This is both
due to stronger property rights in these countries and better public sector performance.
Fisheries management scores highest in Iceland and Norway, but aquaculture management
is considered better in Norway and Spain. Spain has the best infrastructure, followed by
Iceland, Norway and Newfoundland and Vietnam having the lowest scores.

Table 6 Basic requirements and two following aggregation levels of competitiveness

This project has received funding from the European Union's Horizon 2020 research and innovation program under grant agreement No 635761 m

Norw. Iceland Spain Newfld. Vietnam
1 Basic requirements 4,9 5.0 4,5 35
1.1 Institutions 5.2 5.1 4.3 3.5
1.1.1 Public institutions 5.7 54 4.1 5.0 3.8
Property rights 6.2 5.8 4.7 54 4.0
Public sector performance 5.2 5.0 3.6 4.7 35
1.1.2 Fisheries management 5.1 5.5 4.2 4.3 2.8
Stability 54 6.1 4.5 3.9 2.9
Research and advice 5.2 4.9 4.9 4.4 2.7
Monitoring and inspection 4.6 5.7 3.1 4.6 2.9
1.1.3 Aquaculture management 4.7 4.3 4.6 3.8
Stability 4.8 4.0 4.3 4.2
Research and advice 4.6 4.6 4.8 34
1.2 Infrastructure 4.2 4.7 5.3 3.6 3.5
1.2.1 Transport infrastructure 4.2 4.7 5.3 3.6 3.5
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Fisheries management

There is relatively large variation between the countries in the stability of fisheries management.
It is considered very high in Iceland with Norway following with a score about 0,7 lower. Spain
is almost a full point behind again and Newfoundland and Vietnam registering a significant
lower stability (Table 7). Research and advice sees less variation between the European
countries, with score slightly higher in Norway than in Iceland and Spain. Newfoundland
and Vietnam again scores worst. Monitoring and inspection is best in Iceland, with Norway
and Newfoundland receiving the same score. Spain and Vietnam have the lowest monitoring
and inspection scores.

Table 7 Fisheries management and individual indicators, average scores

Norw. Iceland | Spain Newfld. | Vietn. Type
1.1.2 Fisheries management 5.1 5.5 4.2 4.3 2.8
Stability 54 6.1 4.5 3.9 2.9
Transparency of fisheries management 5.3 6.7 4.8 3.8 3.4 Surv
Objectives of fisheries management 5.2 5.8 3.9 3.6 3.3 Surv
Stability of allocation of fishing rights 5.7 5.8 4.8 4.2 2.0 Surv
Research and advice 5.2 4.9 4.9 4.4 2.7
Actual vs recommended fishing mortality 6.2 2.2 na na na Data
Extent of information gathered by research 53 4.8 4.4 4.2 3.7 Surv
Information gathering by marine research 5.3 6.2 5.9 5.2 3.7 Surv
Accuracy of forecasts by marine research 49 5.4 4.8 4.8 2.8 sSurv
Impact of research on investments and 4.3 5.8 4.6 3.4 3.4 Surv
operations
Monitoring and inspection 4.6 5.7 3.1 4.6 2.9
Efficiency of management system 5.9 6.1 4.3 3.6 2.6 Surv
lllegal/excess catches 3.4 52 2.0 55 3.1 Surv

Aquaculture management

Aquaculture is a major industry in Norway, Spain and Vietnam with Iceland being a relative
newcomer. No data on aquaculture was available from Newfoundland. Stability is highest in
Norway, with relatively small differences between the others. Norway's leading position is
due to generally higher scores on all the indicators. Apart from Vietnam, scoring the worst,
there are relatively small differences between countries on in research and advice, but
Spain in a slight lead (Table 8).
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Table 8 Aquaculture management and individual indicators (in italics),

Norw. | Iceland | Spain Newfld. | Vietnam | Type

1.1.3 Aguaculture management 4.7 4.3 4.6 3.8

Stability 4.8 4.0 4.3 4.2
Transparency of aquaculture management 4.9 4.6 4.3 4.2 Surv
Objectives of aquaculture management 4.4 3.4 3.7 4.2 Surv
Stability of allocation of aquaculture licenses 5.5 4.6 5.0 4.8 Surv
Efficiency of management - aquaculture 4.5 3.5 43 3.5 Surv

Research and advice 4.6 4.6 4.8 34
Extent of information gathered by research 4.6 4.6 4.8 3.4 surv

Infrastructure

Infrastructure in Spain appears to be far better than in any of the other four countries, not
least because of relatively low transport costs (Table 9). Iceland and Spain receive similarly
high scores for their communication systems. Norway in general scores wore than Spain for

all indicators, but sees less costly transportation than Iceland. Both Newfoundland and

Vietnam have poorer scores, with transportation costs and communication network needs

scoring particularly badly for the former.

Table 9 Fisheries management and individual indicators, average scores

Norw. | lcel. Spain Newf. Vietn. Type

1.2 Infrastructure 4.2 4.7 5.3 3.6 3.5

Transport infrastructure 4.2 4.7 5.3 3.6 3.5
Quality of overall infrastructure 4.8 5.8 55 5.2 3.6 WEF
Communication network needs 3.8 56 53 3.0 35 Surv
Communication network restrictions 3.9 5.6 5.6 53 3.1 Surv
Cost of domestic transportation 4.0 3.2 5.3 2.3 3.5 Surv
Cost of cross-border transportation 4.4 3.6 4.6 2.3 3.8 Surv

Pillar Il Efficiency enhancers
This pillar consists of a number of quite diverse subsections that measure the

competitiveness of the country in terms of quality and efficiency of education, markets,

inputs and technology. Norway, Iceland and Spain all receive a score of 4,8-4,9 for the pillar

as a whole, but there are some important discrepancies (Table 10). Iceland receives the

highest score for education and training, goods market efficiency, for inputs into harvesting

and processing of wild capture fish, and technological readiness, but has an inefficient

financial system and small markets. Norway has the best aquaculture sector while Spain,
Newfoundland and Vietnam enjoy the largest markets.
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Table 10 Efficiency enhancers and two following aggregation levels of competitiveness

Norw. Iceland Spain Newfld. Vietnam

2 Efficiency enhancers 4.8 4.8 4.9 4,2
2.1 Higher education and training 5.1 5.4 4.6 4.6 3.8
2.1.1 Quality of education 5.3 5.7 4.4 5.4 3.7
2.1.2 On the job training 5.0 5.3 4.7 4.3 3.8
2.2 Goods market efficiency 4.1 4.8 4.6 4.3 3.9
2.2.1 Competition 4.1 5.0 4.6 4.3 4.2

Domestic competition 4.2 5.1 4.5 4.0 4.5

Foreign competition 4.1 4.9 4.6 4.6 3.9
2.2.2 Quality of demand conditions 4.1 4.4 4.7 4.2 3.2
2.3 Labour market efficiency 4.7 4.6 4.3 3,3
2.3.1 Flexibility 3.9 4.4 3.9 4.9 4.2
2.3.2 Efficient use of talent 51 5,5 3.9 3,3 4,7
2.3.3 Supply of labour 5.1 55 5.1 4.2 4.1
2.3.4 Cost of labour 4.8 3.1 4.5
2.4 Fisheries specific inputs 5.1 5.7 5.4 4.9
2.4.1 Property rights 54 6.2 5.4 2.8 6.1
2.4.2 Capacity utilization 3.9 59 5,0 2.8 3,2
2.4.3 Cost items 7.0 3.6 7.0 7.0
2.4.4 Profitability 3.8 5.2 4.2 2,2 3.1
2.5 Fish processing specific inputs 4.1 5,8 5,0 3,6
2.5.1 Capacity utilization 2.9 4.0 5,5 2,5 3,8
2.5.2 Cost items 5,3 6,8 5,7 4,3 3,7
2.5.3 Profitability 3.7 59 3.9 3.3
2.6 Aquaculture specific inputs 5.3 4,0 4.3 4,1
2.6.1 Property rights 6.0 4.9 4.9 1.3
2.6.2 Capacity utilization 5.3 5.0 5.7 4.8
2.6.3 Cost items 4,6 5,1 4,6 5,1
2.6.4 Profitability 5.5 1.8 2.8 4.6
2.7 Financial market development 5.4 4.5 3.8 4.9 3.8
2.7.1 Efficiency 5.4 4.5 3.8 4.9 3.8
2.8 Technological readiness 5.4 5.9 5.6 5.0 4.7
2.8.1 Technological adoption 6.3 6.2 5.1 5.7 4.3
2.8.2 Fisheries technology 54 6.3 5.5 4.1 3.3
2.8.3 Fish processing technology 4.1 6.6 5.9 4.5 5.0
2.8.4 Aquaculture technology 6.3 4.6 5.4 6.0 5.8
2.9 Market size 4.6 2.7 5.6 5.6 5.2
2.9.1 Domestic market size 4.2 1.9 5.3 5.3 4.5
2.9.2 Foreign market size 5.0 3.5 5.8 5.8 5.8
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Higher education and training
The category higher education and training consists of education and on-the-job training.
Only the latter has indicators specific for the survey and is hence detailed in Table 11 below.
Iceland scores slightly higher than Norway in this subsection, mainly because training and
education in fish processing seems to be better in Iceland. Spain and Newfoundland have
the same overall score. Vietnam appears to lag behind the other countries on all accounts.

Table 11 On-the-job training and individual indicators, average scores

Norw. | Iceland | Spain Newfld. | Vietham | Type

2.1 Higher education and training 5.1 5.4 4.6 4.6 3.8

On the job training 5.0 53 4.7 4.3 3.8
Local availability of specialized training services 5.8 54 4.3 5.8 3.7 WEF
Extent of staff training 5.5 51 3.7 4.6 3.9 WEF
Training and education fisheries 4.6 5.4 5.1 3.8 3.8 Surv
Training and education fish processing 3.7 4.7 3.7 3.5 3.3 Surv
Training and education aquaculture 5.1 4.5 5.6 6.0 4.4 Surv

Goods market efficiency

Efficiency in the goods market appears to be quite similar in all five countries, although

Iceland and Spain score higher than the other three countries (Table 12). Iceland enjoys a

competitive advantage both as regards domestic and foreign competition. Taxes have a

detrimental effect on competitiveness in Spain, while Vietnam suffers from lack of access to
international markets due to tariffs and on-tariff barriers. The quality of demand conditions
is best in Spain, but quite similar in Norway, Iceland and Newfoundland.

Table 12. Goods market efficiency and individual indicators, average scores

Norw. | Iceland | Spain Newfld. | Vietnam | Type

2.2.1 Competition 4.1 5.0 4.6 4.3 4.2

Domestic competition 4.2 51 4.5 4.0 4.5
Intensity of local competition 5.1 4.8 5.6 51 5.0 WEF
Extent of market dominance 4.7 3.8 4.1 54 3.6 WEF
Effect of taxation on incentives to invest 3.8 4.1 3.4 3.9 3.6 WEF
Total tax rate 3.5 4.1 2.2 5.7 3.5 WEF
Competition for fishing rights (quota) 3.8 53 4.3 1.8 2.0 Survey
Market for fresh fish - fisheries 5.1 6.3 4.5 3.0 5.4 Survey
Market for fresh fish - fish processing 2.4 5.0 4.8 3.8 5.2 Survey
Competition between marketing/distributors -
marketing 5.2 4.7 5.5 5.7 5.4 Survey
Competition between companies that market
and distribute seafood products 5.2 5.5 4.8 4.0 5.4 Survey
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Table 12. Goods market efficiency and individ

ual indicators, average scores (continued)

Norw. | Iceland | Spain Newfld. | Vietham | Type

Foreign competition 4.1 4.9 4.6 4.6 3.9
Prevalence of non-tariff barriers 4.6 4.3 4.5 4.5 3.9 WEF
Trade-weighted average tariff rate 5.2 5.3 4.0 5.3 2.3 WEF
Current markets - free trade agreements 4.3 54 4.8 4.5 4.6 Surv
Potential markets - free trade agreements 3.9 4.4 4.8 4.5 3.8 Surv

2.2.2 Quality of demand conditions 4.1 4.4 4.7 4.2 3.2
Degree of customer orientation 5.6 5.6 4.9 55 4.1 WEF
Buyer sophistication 4.6 4.1 3.3 4.4 3.5 WEF
Product development - fish processing 3.3 4.6 51 3.0 3.2 Surv
Product development - aquaculture processing 4.3 4.0 4.6 5.0 3.0 Surv

Labour market efficiency
Labour market efficiency is highest in Iceland and Norway, not least because of far higher
productivity in harvesting and fish processing (Table 13). Supply of labour scores similarly in
Iceland, Norway and Spain, but Newfoundland and Vietham appear to be affected by the
availability of good labour.

Table 13 Labour market efficiency and individ

ual indicators, average scores

Norw. | Iceland | Spain Newfld. | Vietham | Type
2.3.2 Efficient use of talent 5,1 5,5 3.9 3,3 4,2
Pay and productivity 4.9 4.9 3.6 4.9 4.0 WEF
Reliance on professional management 6.2 5.5 4.7 5.8 3.6 WEF
Productivity of fishermen 5.8 6.5 3.6 Data
Wage system fisheries 54 5.9 3.7 15 2.8 Survey
Productivity of employees fish processing 3.9 5.8 2.7 Data
Wage system fish processing 4.1 4.9 3.3 1.7 6.0 Survey
Productivity of labor aquaculture Data
Labour skills and productivity - aquaculture 5.8 4.7 5.8 5.5 6.0 Survey
2.3.3 Supply of labour 5.1 5.5 5.1 4.2 4.1
Supply of qualified officers 5.0 6.0 4.1 4.0 3.2 Survey
Supply of skilled fishermen 5.5 5.9 3.5 4.0 4.2 Survey
Supply middle management fish processing 5.0 5.7 5.6 4.0 3.8 Survey
Supply of skilled labour fish processing 1.1 5.2 55 3.0 4.0 Survey
Supply middle management aquaculture 5.8 5.3 5.9 5.5 4.8 Survey
Supply of skilled labour aquaculture 54 4.8 5.9 4.5 4.8 Survey
2.3.4 Cost of labour 4.8 3.1 4.5 na na
Labour cost fisheries 4.8 3.1 4.5 na na Data
Labour cost fish processing Data
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Fisheries specific inputs

The fisheries specific inputs score countries in terms of quality of the property rights in
management, capacity utilisation, taxation and oil costs, and profitability. Iceland scores
highly here, mainly because of the good quality of the property rights system employed in
the harvesting sectors, high degree of capacity utilisation and profitability. However,
taxation in the Icelandic fisheries erodes some of the competitive advantage. Newfoundland
performs poorly in this subsection.

Table 14 Fisheries specific inputs and individual indicators, average scores

Norw. | Iceland | Spain Newfld. | Vietham | Type
2.4.1 Property rights 5.4 6.2 54 2.8 6.1
Permanency of fisheries rights. 5.8 5.9 3.8 1.8 6.2 Survey
Transfers of fishing rights between firms 5.0 6.4 7.0 3.8 6.0 Survey
2.4.2 Capacity utilization 3.9 5.9 3.8 2.8 3,2
Transfers of fishing rights between vessels 4.0 6.5 7.0 3.0 55 Survey
Impact of quota system on capacity utilisation 4.5 6.3 4.0 2.0 1.7 Survey
Stability of catch for the 5 most important 3.2 46 na Na 3.2
species. Data
Impact of authorities on investment decisions 4.1 6.1 4.0 3.3 24 Survey
2.4.2 Cost items 7.0 3.6 7.0 7.0
Special taxation fishing 7.0 3.6 7.0 Na 7.0 Data
Oil price Data
2.4.3 Profitability 3.8 5.2 4.2 2,2 3.1
Profit margin 4.7 5.2 4.1 2.0 Data
Capital turnover 2.2 5.5 3.7 1.3 Data
Financial strength 2.9 4.3 6.3 4.6 Data
Ability to use economies of scale 4.1 5.2 3.7 2.0 5.0 Survey
Ability to use economies of scope 4.3 6.1 3.8 2.7 5.0 Survey

Fish processing specific inputs

All the countries have rather low scores for fish processing specific inputs. Capacity
utilisation is particularly low in Newfoundland and Vietnam, but also poor in Norway and
Spain. Iceland has very strong supply and cost of fresh water, with Spain and Norway
following and Newfoundland and Vietnam having relatively worse scores, impacting
negatively on the country’'s competitiveness (Table 15). The Icelandic fish processing sectors
financially outperforms the industry in the other four countries with data on this topic.
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Table 15 Fish processing specific inputs and individual indicators, average scores

Norw. | Iceland | Spain Newfld. | Vietham | Type
2.5.1 Capacity utilization 2.9 4.0 5,5 2,5 3,8
Distribution of the catch within the year 3.3 2.2 na na na Data
Timing of wetfish availability 2.5 5.9 5.5 2.5 3.8 Survey
2.5.2 Cost items 5,3 6,8 5,7 4,3 3,7
Cost of electricity Data
Supply and cost of fresh water - fish processing 5.3 6.8 5.7 4.3 3.7 Survey
2.5.3 Profitability 3.7 5.9 3.9 3.3
Profit margin 3.5 5.8 3.8 na 3.5 Data
Capital turnover 3.0 6.5 3.0 na 1.2 Data
Financial strength 5.0 5.5 5.5 na 5.7 Data
Ability to use economies of scale 4.1 5.7 5.3 1.5 5.0 Survey
Ability to use economies of scope 4.3 5.9 5.5 2.3 5.0 Survey

Aquaculture specific inputs

As expected, Norway has a clear competitive advantage in aquaculture. The country scores
highly in terms of transferability of licenses between firms, costs and profitability, but the
impact of regulations on capacity utilisation has a better impact on competitiveness in Spain

(Table 16).

Table 16 Aquaculture specific inputs and individual indicators, average scores

Norw. | Iceland | Spain Newfld. | Vietnam | Type
2.6.1 Property rights 6.0 4.9 4.9 1.3
Transfers of licenses between firms 6.0 4.9 4.9 na 1.3 Survey
2.6.2 Capacity utilization 5.3 5.0 5.7 4.8
Impact of regulations on capacity utilization 5.3 5.0 5.7 na 4.8 Survey
2.6.2 Cost items 4,6 51 4,6 5,7 5,1
Cost of electricity Data
Supply and cost of seedstocks 4.7 5.0 4.4 6.0 3.8 Survey
Supply and cost of feed 4.6 5.1 4.6 5.5 5.8 Survey
2.6.3 Profitability 5.5 1.8 2.8 4.6
Profit margin 6.2 1.2 1.7 na 3.7 Data
Capital turnover 3.8 2.9 1.9 na 6.7 Data
Financial strength 6.2 6.5 na 4.0 Data
Ability to use economies of scale 5.3 4.5 3.3 5.0 5.3 Survey
Ability to use economies of scope 4.8 4.9 3.5 5.0 5.3 Survey
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Technological readiness
The level of technology in the harvesting and fish processing sectors is considerably higher
in Iceland than in the other four countries, but Norway, Newfoundland and Vietnam all
receive high scores for the technology employed in the aquaculture sector (Table 17).

Table 17 Technological readiness and individual indicators, average scores

Norw. | Iceland | Spain Newfld. | Vietnam | Type
2.8.2 Fisheries technology 5.4 6.3 5.5 4.1 3.3
Technical level of vessels and mechnical 6.0 6.4 56 53 35 Survey
equipment
Fishing technology 5.4 5.9 5.7 4.1 3.5 Survey
Processing technology on board 4.8 6.6 53 3.0 3.0 Survey
2.8.3 Fish processing technology 4.1 6.6 5.9 4.5 5.0
General technology - fish processing 4.1 6.6 5.9 4.5 5.0 Survey
2.8.4 Aquaculture technology 6.3 4.6 54 6.0 5.8
General technology - aquaculture 6.3 4.6 5.4 6.0 5.8 Survey
Pillar 11l Innovation and sophistication
This pillar consists of two subsections on business sophistication and R&D innovations.
Vietnam received the lowest scores fin both categories (Table 18).
Table 18 Business sophistication and two following aggregation levels of competitiveness
Norw. Iceland Spain Newfld. Vietham
3 Innovation and sophistication 4.8 4.9 4.8 4.5 3.8
3.1 Business sophistication 4.6 4.6 4.6 4.4 3.8
3.2 R&D Innovation 4.9 5.2 5.1 4.7 3.7

Business sophistication
The level of business sophistication is similar in all the countries except Vietnam (Table 19).
Norway is the only country where the industry receives official marketing support.
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Table 19 Business sophistication and individual indicators, average scores

Norw. | Iceland | Spain Newfld. | Vietham | Type

3.1 Business sophistication 4.6 4.6 4.6 4.4 3.8

Official marketing support - marketing 5.0 1.0 1.0 1.0 1.0 Survey
Marketing operations - wild fisheries 4.9 4.3 5.9 53 4.0 Survey
Marketing operations - aquaculture products 5.2 4.4 4.7 6.5 3.8 Survey
Competition among major suppliers - fisheries 4.9 4.3 4.1 4.2 53 Survey
Cooperation in the value chain - fisheries 3.1 5.4 4.2 3.5 3.3 Survey
Cooperation in the value chain - fish processing 3.1 53 4.9 2.7 3.2 Survey
Competition among major suppliers - fish 4.6 43 41 3.5 4.3

processing Survey
Cooperation along the value chain - aquaculture 5.6 4.6 4.8 4.5 3.4 Survey

R&D Innovation

Iceland and Spain have a slight edge in R&D innovation, with Norway and Newfoundland
receiving slightly lower scores and Vietnam some distance behind (Table 20).

Table 20 R&D innovation and individual indicators, average scores

Norw | Iceland | Spain Newfou | Vietnam | Type
ay ndland
3.2 R&D Innovation 4.9 5.2 5.1 4.7 3.7
R&D Fishing technology fisheries 4.6 5.6 6.1 4.4 3.5 Survey
R&D Processing technology fisheries 39 6.2 6.2 4.0 4.3 Survey
R&D Processing technology fish processing 4.5 6.0 5.8 4.0 4.0 Survey
R&D - aquaculture equipment 5.9 3.8 5.3 6.0 4.4 Survey
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Discussion

The Icelandic firm, for instance, believes that
the institutional barriers in place, i.e. the ITQ
management system and the associated
regulations, make entry into the industry
difficult. The existence of scale economics and
the firm's ability to take advantage and the
availability of qualified experts, further reduce
the threat of new entrants. The Newfoundland
firm shares the view that there are significant

barriers to entry, and significant scale economies.

By contrast, one of the Norwegian firms
realises that its inability to utilise its existing
economies-of-scale increases the threat of
new entrants. The competitive standing of the
two other Norwegian firms is weakened by
their poor access to qualified experts, and
poor availability of highly skilled labour
hampers the competitiveness of the
Newfoundland team. The Norwegian and
Newfoundland firms could therefore improve
their competitiveness by addressing these
weaknesses.

All five firms have similar views on the
bargaining power of suppliers, but the views
on the relationship between price and quality
and quantity and price are curious. Thus, one
Norwegian firm claims that prices do neither
reflect well changes in quality or quantity.
Improving this correspondence could
therefore improve that firm’s competitiveness.
Itis also interesting to note that while the
Newfoundland and Norwegian firm are quite
happy with the current quality of their raw
material, the Icelandic firm regards the quality
as poor. This difference could be due to the
interviews being conducted at different times
of the year in Norway and in Iceland.

For the most part, the five firms also hold
similar views on the bargaining power of
buyers. The Icelandic and Newfoundland firms

claim its customers are far more loyal than
those of the Norwegian firms. Two of the
Norwegian firms also believe that prices of
their output do not reflect well changes in
quality, implying that better products will not
fetch higher prices in the market. The
Norwegian firms could therefore improve their
competitiveness by working on increasing the
loyalty of their customers, and strengthening
the ties between price and quality.

All five firms regard to some degree produce
to a niche market, and all five face market
conditions where substitutes are available.

The greatest disparities between the Icelandic
firm on the one hand and the Newfoundland
and Norwegian firms on the other hand is
found in factors related to rivalry among
existing competitors. Here, the Icelandic firm
receives a score of 5.4, while the
Newfoundland firm receives a score of 4.6 and
the Norwegian scores are 4.3 and 3.2 (two
firms). Two factors explain most of this lead in
competitiveness; The Icelandic and the
Newfoundland firms have more flexible
value-chains with the Iceland firm also
employing more sophisticated technology.
Most of the large Icelandic fisheries firms are
vertically integrated, allowing them to better
control the whole of the value chain and better
meet the demands of the final consumer.
Whereas vertical integration is limited by law
in Norway, there is nothing hindering
Norwegian firms from adopting better
technology, and thus improve their
competitiveness.

The national-level FACI clearly illustrates the
gap that exists between the competitiveness
of the three European countries and Vietnam.
Whereas Iceland, Norway and Spain receive an
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overall score of 4.8, 4.7 and 4.6, Vietnam ranks
last with a score of 3.7. The difference is
esp-ecially large as regards Pillar | - Basic
requirements - and Pillar Ill - Innovation and
sophistication, but less so for Pillar Il -
Efficiency enhancers. Basic institutions and
infrastructure are not as well developed in
Vietnam as in the other countries, education
and training must be improved and the goods
and labour market made more efficient. There
is also need for improvements in the financial
market. These are all issues which the country’s
fisheries and aquaculture firms are unable to
change by themselves, and where government
action is required. There are, however, also
areas where the firms on their own can improve
their own competitiveness, e.g. financial
performance. It is also noteworthy that although
Vietnam is in good state of technological
readiness, business sophistication and R&D
innovation lags behind the other countries.

Although the other countries score higher it is
still possible to identify areas of weakness.
Infrastructure improvements and a more efficient
goods market would, for instance, improve the
competitiveness of Norway. Better capacity
utilisation and increased ability to make use of
potential economies-of-scale could have a
similarly positive effect on competitiveness.

Iceland’s main area of weakness is found in
the aquaculture sector, which has up until
quite recently not been an important
economic sector in the country. New, larger
fish farms have though begun operation in
recent years, and further expansions are
expected to take place in the near future.
These developments should change the
financial performance of Icelandic aquaculture
firms. Some things, however, cannot be

changed; Iceland will always remain an island
in the north Atlantic far away from the main
markets in Europe and North America and
firms located there will have to face
unfavourable transport costs and operate in a
small domestic market.

Institutional improvements would further
competitiveness in Spain, as would a more
developed financial market and a better
financial performance by aquaculture firms.

Data for many of the indicators is missing for
Newfoundland, so that no overall judgement
can be passed on the competitiveness of the
country. The wage systems in harvesting and
fish processing should contributed more to
the mutual interest of fishermen and
harvesting companies and include stronger
monetary incentives. Newfoundland fish
processors should also try to take better
advantage of possible scale economies.

Whereas the firm-level FACI is compiled from a
survey and thus yields a subjective view of the
competitiveness of individual firms, the
national-level FACI is based on the
competitiveness index developed by WEF,
hard data and a survey, thus providing a more
complete picture of the competitive standing
of the fisheries and aquaculture sectors in
each country. Furthermore, the national-level
FACI is broader, not only focusing on issues
directly related to these branches of economic
activity but also on other factors which can
shape and influence the productivity of these
sectors. The two different FACIs complement
each other, and together provide a good
insight into the competitive standing of
individual firms and countries and the forces
that shape their competitive development.
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The concept of competitiveness can be traced
back to early writing on economics in the 17
and 18" centuries, but has become ever more
urgentin the last decades with rapid improve-
ments in transport and communication and a
higher level of globalisation. Although comp-
etitiveness may be measured by single indicators,
such as productivity of labour, a deeper
understanding of the competitive standing of
firms and countries can be gained by employing
multi-dimensional measurements. Currently,
the Global Competitiveness Index (GCl),
developed and compiled by the World Economic
Forum, is probably the most comprehensive
index of its kind. The choice of methods depends
on a variety of factors, including the perceived
need for complexity, data availability and how
the results are to be used.

The Fisheries and Aquaculture Competitiveness
Index (FACI) developed in this deliverable is
modelled on the Fisheries Competitive Index
(FCl) developed by the Directorate of Fresh Fish
Prices in Iceland and the Norwegian College of
Fishery Science at the University of Tromsg in
2004-2005. The FACI though expands on the
FCl in two directions. First, by developing a
national-level FACI that also includes aquaculture.
Second, by designing a firm-level FACI that is
intended to capture the views of operators of
individual firms and is therefore less complex.
The national-level FACI consists of 144 items,
whereof 44 are taken from the WEF Global
Competitiveness Index, 19 are based on data
obtained from national, public sources and 81
are based on answers from a survey conducted
among specialists in each country. . Whereas
the information taken from the GCl analyses
the overall competitiveness of the nation, the
other sources will throw light on the comp-
etitiveness of the fisheries and aquaculture

sectors. The firm-level FACI is based on a
survey which in the case of firms engaged in
the harvesting, processing or marketing of wild
capture fish consists of 40 questions, and in
the case of aquaculture firms consists of 45
questions

In PrimeFish, a computerised decision support
system (PrimeDSS) will be developed that can
be used by the industry and/or policymakers.
The PrimeDSS will be based on the FACl and a
suit of simulation/forecasting models to be
compiled in WP5 and developed as an operational
web-based software tool. A computerised
version of the FACI will therefore form a part
of the PrimeDSS software.

The FACI was employed to analyse the
competitiveness of three fisheries firms in
Norway, one in Iceland and one in Newfoundland,
and assess the competitive standing of Spain,
Iceland, Norway and Vietnam. Newfoundland
was also included in the national study, but
the comparison is incomplete due to some
gaps in the information collected. The firms in
Newfoundland and Iceland were found to
have a competitive edge over their Norwegian
competitors, mostly due to their ability to fend
of new entrants, flexible value-chains and high
level of R&D development and innovation. At
the national level, Iceland, Norway and Spain
all ranked close to one another, with Vietnam
at a competitive disadvantage. While some of
the issues standing in the way of improved
competitiveness can be traced to the general
social issue facing firms, e.g. poor institutions
and infrastructure, and can only be addressed
through government, others lie within the
realm of the firms, e.g. poor financial
performance and inability to take advantage
of economies-of-scale.
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Appendix

The following tables describe the questions asked in each category for the firm-level FACI as

well as each firm's response.

Table 21 Questions and responses - firm level FACI - Threat of new entrants

Theme Question Ice.1 New Norl | Nor2 | Nor3
1

Institutional There are significant institutional barriers (f. ex. licenses, quotas, 7 7 3 5 7
barriers regulations) to entry in my industry (1=not at all; 7=make entry impossible)
Real capital | Entry into my industry requires investment in capital (vessels, equipment, 5 7 4 4 5
barriers buildings) that (1=does not deter entry at all; 7=deters entry completely)

Entry into my industry requires other forms of investment (marketing, 5 6 4 3 6
Other investment | R&D, knowledge) that (1=does not deter entry at all; 7=deters entry
barriers completely)

Does this type of production enjoy economies of scale (1=not at all; 7=to a 7 6 5 6 2
Scale economics huge degree)
Firm scale | The firm takes advantage of its economies of scale (1=not at all; 7 6 5 5 1
economics 7=completely)

The firm is well geographically located in terms of costs and ability to meet 4 5 5 3 7
Location customer demand (1=not at all; 7=very well located)

How large uncertainty is there in your business environment? (1=none at 4 4 4 4 5
Uncertainty all; 7=very great)
Labour High skilled labour in your company’s locations is (1=not readily available; 6 2 6 6 6
availability 7=readily available)
Expert availability | Qualified experts are (1=not readily available; 7=readily available) 6 6 2 3 5

Table 22. Questions and responses - firm level FACI - Bargaining power of suppliers
Theme Question Ice.l New Norl Nor2 Nor3
1

Supplier power The bargaining power of suppliers is (1=weak; 7=strong) 5 6 5 6 4
Suppller. . Competition among the firm‘s major suppliers is (1=nonexistent; 7=fierce) > 6 6 > /
competition
Quallty raw Quality of raw material is currently (1=poor; 7=excellent) 1 4 4 6 >
material

How well do prices for raw materials reflect changes in Quality (1=not at 5 6 4 7 3
Quality and price all; 7=completely)
Quantity and | How well do prices for raw materials reflect changes in Quantity (1=not at 5 6 4 5 2
price all; 7=completely)

How well do prices for raw materials reflect changes in Timing (1=not at 6 4 4 5 6
Timing and price all; 7=completely)
Access raw | Compared to your most important competitors, your access to raw 5 4 3 5 4
materials material is currently (1=very difficult; 7=very easy)
Supplier ! . 6 5 5 4 6

The firm has access to supplier networks (1=not at all; 7= very good access)
networks
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Table 23 Questions and responses - firm level FACI - Bargaining power of buyers

Theme Question lce.1l New Norl Nor2 Nor3
1
Product price My customers are sensitive to changes in product price (1=not at all; very 5 7 6 6 7
sensitivity much so)
The brand of my product is valuable ?(1=not valuable at all; 7=immensely 4 6 4 5 5
Brand value valuable)
Loyalty buyers The buyers of my product are loyal (1=not at all; 7=very much so) 7 7 3 4 5
Buyer power The bargaining power of buyers is (1=weak; 7=strong) 5 4 4 5 3
How well do prices for your output reflect changes in Quality (1=not at all; 5 6 2 6 3
Quality and price 7=completely)
Quantity and | How well do prices for your output reflect changes in Quantity (1=not at 5 6 5 6 4
price all; 7=completely)
Timing and price How well do prices for your output reflect changes in Timing (1=not at all; 5 4 3 5 4
How diversified are the marketing options (does the firm depend on one 6 5 5 4 6
Diversification buyer or many) (1=not at all; 7=very diversified)
Table 24 Questions and responses - firm level FACI - Threat of substitute products or services
Theme Question lce.1l New Norl Nor2 Nor3
1
Niche market The firm is producing to a niche market (1=not all; 7=completely) 4 5 2 5 4
Substitute There are substitutes to my products available in the market (1=not at all; 5 5 5 4 3
availability 7=many substitutes exist)
Table 25 Questions and responses - firm level FACI - Rivalry of existing competitors
Theme Question Ice.l | New Norl | Nor2 | Nor3
1
R&D Research and development within the firm is done in close collaboration 6 4 5 1 3
collaboration with technology firms (1=not at all; 7=completely)
How important is R&D for your operation and possibility to increase value 6 4 6 1 3
R&D importance added? (1=not important; 7=very important)
Innovation Innovation makes it possible for my firm to retain a competitive advantage 6 6 5 3 3
impact (1=not at all; 7=highly)
Response market [ How capable is your part of the value chain of responding to changes in 6 6 4 3 4
condition market conditions? (1=not capable; 7=very capable)
Value chain | How capable is your whole value chain of responding to changes in market 6 6 4 4 5
response conditions? (1=not capable; 7=very capable)
Importance How important are third-party audited labels to your operation (1=not 5 7 6 6 3
audited labels important; 7=very important)
Competitive The competitive strategy of my firm is (1=weak; 7=powerful) 6 > > 4 3
strategy
Market share The market share of the firm is (1=less than 1%; 7=larger than 10%) 4 3 4 4 1
Cost leadership The firm is a cost leader (1=not at all; 7=very much so) 4 3 4 1 1
Technology How sophisticated is your production technology compared to best 6 3 1 4 2
sophistication practice (1=not at all; 7=very sophisticated)
The firm has access to good sites for its production facilities (1=agree 6 5 5 4 6
Production sites completely; 7=disagree completely)
How much flexibility does your firm have in adapting to unpredictable 4 3 5 3 4
Flexibility events? (1=none at all; 7=complete flexibility)
To what extent does risk management and insurance protect against 5 5 2 4 3
Risk management | unpredictable negative shocks? (1=not at all; 7=completely)
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