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Preface

This study is conducted by Menon Economiitooperation withOxford Research anthe Social Science
Research Institutef the University of IcelandTogether we represent a crediordic project grougooperating
on an analysi®f how increased use of standaragluenceseconomic development in the Nordic countries.

The study was commissioned as a joint initiative byMloedic standardizatiotodies Standards Norwa(SN,
Danish Standard¢DS) Swedish Standards Institu{&B), Finnish Standards Associatig8FS) and Icelandic
Standards (ISTNordic Innovationg an institution that works to promote crodsorder trade and innovation
between the Nordic countrieg has contributed with financial support.

The projectwork staried inMay 2017 andvasfinalized inMay 2018 The study has succeeded giving a broad
perspective orthe impact of standardization in the Nordic economiaad what benefits iprovidesto Nordic
companiesWe believe that the report will provide valuaxhew insight ta¢ompanies as well akcisionmakers,
politiciansand authorities irthe public sectoffocusing on efficient sustainable economic growth

Apart frommaking a contribution ta better understanding of standardization in the Nordics, thedgtis in
itself a good example of the value of crdderdic cooperationln the course othe project we have cooperated
closely with the project reference group led by Erik Winthe8N with participants from all the Nordic
standardization bodies. Eadf the participants hamadea valuable contribution to the study, andwould like

to take the opportunity to thank eacindeveryoneof youfor your time, effort and patient cooperatiolVithout

the data andskilful advice from the reference groughis project would certainly not have been possible.
Moreover, the study has been supported by titeering group where the managers from each of the Nordic
standardization bodies have contribut@uthe process

Not least | would like to thank my colleague$he project team representsdiversegroup of social scientists
from different parts of the Nordic regiorEirik Dyrstad, Endre Kildal Iversen and Peter Aalen from Menon
Economics, Elisabet Hauge, Roe Langaas, Jakqhl&adkMarl Christiansgérttu Vainio and Vesa Kokkonen
from Oxford Researchand Gudébjorg Andrea Jénsdéttend Gudny Gustafsdéttir from the Social Science
Research Institutef the University of Iceland

On behalf of the project team would also like to thank the respondents thefed their time to answer the web
survey and give interviews. Allrenfiak y 3 SNNENEBE I NB GKS | dzZi K2 NBEQ®

(i--?-—_—+.r bt

May 2018

Gjermund Grimsby
Project leader
Menon Economics
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Executive summary

The world is in need of furtheisustainable growthEver since the Austrian economist Josdpld K dzY LIS i S N &
seminal work in the 1930s, it has been recognized that innovation in products and processes is a prefequisite

long term economic growth. To ensure persistent economic growth over time, it is however not sufficient to
create new knowledge through research and development. The knowledge must also be spread and applied by

a broad group of companies and institis. Standards that are developed in consensus with the participation

of companies are an effective means for spreading and applying knowladdi turn creating benefits for the

wider economy.

In this report, we study the impact of voluntary consenstendards on economic growth in the five Nordic
countries: Sweden, Finland, Norway, Denmark and Icelfedaddress the topic using different complementary
approaches:

1 Macroeconomic approachEconometric estimation of a productivity model including stot&tandards
as an explanatory variable covering all five Nordic countries over a time span of nearly 40 years

1 Company level approachA comprehensive business survey on the benefits of standardization covering
1179 Nordic companies witlprior experierte from the use of standard€ase studies based on-in
depth interviews with companiégs different industries and countriethroughoutthe Nordic region.

The key findings from the study are:

Macroeconomic approach

We find that standardization has contritad to increased labour productivity in a@f the Nordic countries. In
particular, theeconometricstudy shows that:

1 Doubling the stock of standards is associated withremease of 1(b percent in labour productivity
across the Nordic countrie¥his estimate is close to a consensus estimate from previous international
studies applying similar methodologie$he positive association between stock of standards and
increased productivity istatistically significant both when we consider the Nordic regias a single
entity, as well as when we estimate the relation for each country individually.

1 Given the average growth in stock of standairdthe Nordic countriesf 6.8 percent during the period
studied (19762014), standardization is associated watihannual increase in labour productivity of 0.7
percent per yearof a total average growth of 1,8 percerithis result suggests thatandardization is
associated wtih as much as 39 percent of the labour productivigrowth and 28 percent of GDP
growth in the Nordic countries during the period.

We also perform separate estimations for selected industries across the Nordic couftnizsnost reliable
results are found within the construction sectafe find that doubling the stock of standards availabletfoe
construction sector is associated with ancrease in labouproductivity of 6.9 percentwithin the sectorGiven
the annualgrowth ratein the stock oktandardsrelevant for the sectoduring theestimation period 196-2014,
standardization is asstated with an annual increase in labour productiafy).6 percentwithin the construction
sector.

The abovementioned findings should be interpreted with caution. Standards are used as a proxy for the
dissemination of knowledge within the economy armbsld therefore be regarded as an important indicator of

a broader infrastructure supporting that proceStandardization plaga symbiotic and complementary role with
factors such as rules and regulatiand technological development, only partly corteal for in the estimation
model. While standards are central to this process, they form part of a broader architecture and it is therefore
necessaryo treat the findings as upper bound estimates.
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Company level approach

The business survey covers comiganfrom eight different sectors; five sectors in each country. Iceland is an
exception here as it only has respondents from three sectors of the economy. The survey provides a detailed
explanation of the high positive association between productivity stathdardization observed at the macro
level. Moreover, the survey reveals thadllbwing and applying standards an important part ofNordic

O 2 Y LJ yusigeas(plans, which givesstiong indication thatstandards also will be important for future
econamicdevelopment In particular the businessurvey shows that:

1 Themost importantreasonfor companiedo use standard is toimprove market accesg4 percent of
respondents) improve product/service quality(32 percent of respondentsds wellas reduce risk
(26 percent of respondents)

1 CGompanies experiencsimilar benefits of standards independehyt of which country they operate
from. This result is consistent with the findsigom the macroeconomic impact analysis.

1 A large majority othe companies(87 percent)considerstandardization an important part of their
future business plansThis supports the hypothesis that standardization is an important business tool
in the modern economy.

1 Three out offour firms (73 percentonsiderbenefits to exceedcostsof standards while 18 percent
say thatbenefits equal costsn general, the larger the company, the more likely it is to experience that
the benefits of using and implementing standards exceed costs.

Sales, marketing and market accesbBhe respondnts confirm that standards are an important meaof
improvingsales and market access for Nordic companies. In particular:

1 85 percent of respondents agree with the statement tistdndards create trust and confidence with
customers

1 Three out of four ompanies report thastandards improve the quality of their prducts and services
(74 percent)and that standardssimplify the communication between producer and customér2
percent)

1 69 percent of exporting companidiand that standardssimplify their exporting of goods and services
Standards appear just as important for facilitating exports for small exporting companies as for larger
exporting companies.

Nearly half of therespondants report that standards have helped theto increasesales, either bygaining new
customers or increasing sales to existing custom&sanuch aswo out of five companies report that standards

have helped them gain new customesshile one out of sixompaniesreports that standards help them gain

new customers both in thdomestic market as well as in the international market. This result is supported by in
depth interviews where companies across sectors emphasize that following standards often is a requirement for
gaining market acces®ur findings show thadtandards ag just as important for small as for large companies in
gaining newcustomers.

Ability and willingness to develop innovative solution$he survey reveals a clear rejection of the notion that
standardization is an impediment to innovatioMoreover:

1 Whenasked whether standards prevent their company from developing innovative technalatyy14
percentof the companiesesponded positively to this claim.

1 In fact six out of ten respondentemphasize standards as a good means to follow technical
developments. The result is robust across sectors, althowgbarded as particularly important by
companies operating within Seafood and fisheries (73 percent), ICT (67 percent) and Trade (65 percent).

Production and supply chain efficiencymprovements inproduction efficiency can be achieved within the
boundaries of the company, or it can be done in other parts of the value chain:

1 59 percent of respondents emphasizkat standards simplify purchasing and tendering processes,
thus increasing efficiency and sagrosts This gain from standards is also supported by theepth
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interviews with companies. Standards contribute to reduced operating costs over time by building a
floor for the minimum requirements on the tenderers.
1 Consequently standards are particlarly important in sectors with complex tendering processes
where the quality of the producbr serviceis hard to assess in advance, such as the petroleum,
healthcare and construction industriés Ly GKSaS aSOi2N& aidl yRFENRAaQ LJk
tendering processess emphasized by about 70 percent of the respondents. In sectors with more
transparent products, such as Trade, Seafood and fisheries and Manufacturing, only about 45 percent
of respondents consider this benefit important.
9 Production erors or receiving a poequality product from sukcontractors can be costly. 65 percent of
the respondents point out thadtandards reduce the risk of manufacturing errors within the company
The same share of respondents also say standards raise thejuality of subcontractors The result
is robust across sectors.
1 Half of the respondents, independdptof sector affiliation, emphasize that by implementing and
following standards thelB Rdz0OS G KSANJ O2YLI yeéQa yS3IIGADBS SyYyGANRY
1 84 percentof respondants report that standards help them comply with regulationsSimplifying
procedures to achieve compliansaves the company administrative costs. In addition, following the
standard helps the company signal compliance with regulations to the marketmore regulated the
sector is, the larger the benefits of following standards that help the companies comply with these
regulations. Thus, in the petroleum and the healthcare sectors a respective 94 and 89 percent of the
respondents answer that standds help them comply with regulations.

Participation in standardization workThe work of developing nefermal standards is organized in projects run

by committees. The committee work is facilitated by national or international standardizatgamizatios. The
committees are composed of relevant stakeholders for the given topic, including companies within the industry,
other experts and public authoritieResults from the survey show that:

1 The three mainbenefits from participating in this work arePossibility to influence standardsat the
sector level (82 percenthetworking with other experts(75 percent), andnticipating changes at an
early stage(73 percent). The result is robust across sectors.

1 The survey sample shows that larger companies (@Bfbloyees or more) are twice as likely to
participate in the work of developing new standards as smaller companies (less than 50 employees).
Some smaller companies emphasize that the standardization work is dominated by the larger
companies, and thus thahe interests of the smaller companies are not sufficiently reflected in the
standards. The contrary argument from some of the companies participating in the work is that there
are too many companies fregding on the efforts of others.

1 There is a tendery that those who participate in standardization work have a moredeatzie view on
standardization 90 percent of companies participating in standardization work report that standards
are an important part oftheir future plans, comparedo 84 percent ofthe nonparticipating
respondents. Moreover, 88 percent of participating companies report that standards create trust and
confidence with customers, compared to 83 percent of the 4panticipating respondents.

Looking ahead.Overall, standardization hasndoubtedly improved economic performance, facilitated
improved user experiences, and contributed to safer and more environmentally friendly work environments.
Since the beginning of the 20Q0khe growth rate of the stock of standards managed by the Nordi
standardization organizations has been steadily decreasing. In the period 2000 to 2009 the average growth
rate in stock of standards was about 7 percent, while in the period 2010 to 2014 it has been 3 percent. Still,
we do not expect a smaller impulse productivity growth from standardization in the futurAn important

reason why the positive association between growth in standards and productivity is so robust across
countriesin the pastis most likely thathe use ofstandards address specific rearring problems in the
market. As technological development continues, yielding niedustries withinnovative products and
solutions, new recurring problems will aride fact, as markets angchnological development continue

change more rapidly thaever before, there is reason to believe that the importance of standards and their
coordinaingrole inthe marketis more likely to increase in the time to come.
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Reader guide

The studyaims atseveral audiencescompanies and policy makers interested learning more abouthe

economic impact o$tandards, national as well as international standardization bodies, certifiers and academics.
Covering several topics, including eight business sectors and five countries, the study is extensive. However, the
rSLI2NII Aa O2yadNMzOGSR Ay OKILWGSNB GKFEG OFy 0SS NBFR &asi
is the guide on how you can read the report:

In the beginning of the report, we provide arecutive summaryf the study Chapter lbriefly introduces what

a standard is, as well as how, according to theory, one expects standards to affect the productivity in the
economy. For readers that are familiar with standards and the economic rationale for applying them, this chapter
can easily be skippeth Chapter 2we present a study of the relation between the development of the stock of
standards and productivity in the Nordic economies. This chapter should be particularly interesting for policy
makers concerned about welfare #te society level, asvell as academics studying standardizati@hapter 3
presents themethod and the overall resulisf the company level analysis on the benefits of standardization. A
comprehensive business survey is condudtedain a better understanding of how companesgerience the
benefits and costs from standards, and how this varies across industries as well as other company characteristics.
This part of the study is particularly relevatt companies applying standards, and not least companies
contemplating to apfy them.Chapter 4covereachof the sectois handledin the business analysiadividually.

The chaptempresents the views on standardization through the lens of the companies that apply fem.
analysis has been supplemented by personal interviews arginbss cases on a selection of representative
companies.Chapter 5presents the views of the companies on their role as participants in developing new
standards. This chapter is particularly relevant for companies considering taking part in this pascesd as
standardization bodies facilitating the process of developing new stand&@idsapter 6provides concluding
remarks on the study, as well as some thoughts on the role of stasdatde economy looking aheaBormore
detailson technical termsommonly used in the repodeesectionAl in the appendix
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1. Introduction ¢ the importance of standards in the
Nordics

A standard is a common solution &recurring problem or to reach eertainlevel of attainment In modern
economies, standards typitta cover a vast range of activities. Standardization can entail, amitey aspects

a specification of how a product should be made or how a certain process should be mambhgesl.are
standards specifying how credit cards should be manufactured, bowpanies can improve their environmental
performancewhat dimensions aoor should havehow to implement systems that increase the probability of
detecting corruption, and standards that aim to increase saifetiie workplace, to mention just a few. many
ways, standards arguite similar to regulations, thmaindifference being that following a standard is voluntary.
Standards are also closely relateddertification, which is ahird-party confirmation thatcertain criteriaare

met. Today, there is large volume and variety of standar@deme standards are e.g. European Standards (EN)
developed by the European Standards Organizations (CEN, CENELEC and ETSI), which are implemented as
national standards in Nordic countries, or International Standad#veloped by the International Standards
Organizations (ISO and IEC), which could be adopted as national standards in Nordic countries.

L{hQad RSTAYAGA2Y 2F | adlyRINR A& | R20dzySyidz Sadlof A
provides, for common and repeated use, rules, guidelines or characteristics for activities or their results, aimed

at achievinghe optimum degree obrder in a given contex{Thus, standardization helps companies coordinate

and overcome multiple problems thatomld otherwisenot yield optimal economic outcomes.

Figurel-1: Standardization and productivity

Interoperability effects

Reducedrariety of
intermediate goods

Standardization E——) Increased productivity

Distribution of technical
information

The impact of standardization is likely to depend on the type of standard in queBigurel-1 aboveexplains
mechanismsn which standardsinfluence productivity(Swann,2000. Although standards may affeseveral
relevant policy variables such as prices, market entry, competition, innovadioth trade, ultimately hese
variables are relevant because theyare indicators of increasegroductivity. For examplejncreased
interoperability in the supply chain reduces costs (which is the same as increased productivity), which leads to
reduced prices or increased profits. Reduced prioesincreased profits intensificompetition between
companies, which in turn has a positive effect on productivitws, irthe followingwe will focus on thegositive
productivity effects of standards since productivity is the widest and most relevansuneaof economic
development(for a moredetailed description se8&wann 2000, 2010).

Improving interoperability,. A common aim of standards i® improve compatibility and interoperability
between systems and produgt Improved interoperability can incresse productivity through reducing
transactioncostsas well as spurringositive network effectsAn example is the standardized cellular network
GSM. The benefit of having a mobile phone increases with the number of users on the same network, thus the

1 CEN = European Committee for Standardization, CENELEC = European Committee for Electrotechnical Standardizationyré&Jezin= The E
Telecommuitations Standards Institute, ISO = International Organization for Standardization and IEC = International Electrotechnical
Commission.

2 Global System for Mohile Communications
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market outcome is improved by having one standard for cellular netwaikere all phones can literally talk
together. Moreover, a common standard also reduces switching costs, makingdperfor customers to switch
telephone operatorswithout needing to chnge their phone The latter factor provides incentives to increase

productivity as the market price for communication services becomes the key factor in competing for customers.

Notice that in this case it is less important what type of cellular netwotke standardwhat is important is that
there is a standard.

Reducingthe variety of intermediate goods and servicesDiversity in consumer goods and services is

undoubtedlybeneficialfrom the perspective of thend consumer Variety in intermediate gads® and services,
on the other hand, is typicallassociated with inefficiencyrReducing the variety of intermediate goodsd
improving interoperabilitypetween products and systenase very similacmechanismsOnedistinct difference
isthat promoting nteroperability is about reducing the number of competsystemswhile reducing the varigy
of goods andserviceds aboutdecidirg ondimensionof specificproductsor servicese.g.the metricfor doors,
or standards for connection electronic devicegls assockets,USBor Bluetooth. The perhapsmost famous
exampleof a standad reducing the variety afhtermediate goods and servicesthe standardization otwenty-
foot equivalent unit TE) for freight containersAgreeing onthe TEUstandard has hd hugepositiveeffects
ontrade and productivity on a global scaleitiéut this standardthere wouldhave been many parallel/stems
with substantialy higher freight costg¢see text box 1)

Textbox 1.¢ K Slj dalaNB :&ten8a8dizéd metrics for frgiht containers

Within an industry suppkghain, standardization aligns the expectations of buyers and sellers, yielding |more
productive outcomeslmagine that there was no standard way of producing freight containers. In such a|case,

there would likely bea vast amount of different types of containers within the freight marRéte first standard

NBfFdAy3 G2 FNBAIKG O2y il AySNA 61 & LlzoftA&AKSR AY

M@C N

G§SOKYAOItf O2YYAUGSSd L { ek dnte samdardizedéabsh dvehyKaspedD & jfaightA v S NA

containers.Containers would not only vary in size, but als@uality andthe total weight they could carrylo
minimize transportation costs car manufacturer who needs thipcars overseas wouldave to use time andg

effort to get an overview over all the different container types available in the market, before estimating the

transportation cost associated with each container type. Furthermore, the shipping company probiably

end up transpoling vast amounts otontainers of different sizes, which in turn is likely to result in inefficient

dzaS 2F (KS 3&lkoadinfand WibaNiEghe &hi fwduttl be demanding and-tiovesuming. If the]
containers were to be forwarded by train, the sarnssues would arise for the railway compahythe end,if

containers were not standardizedne would have a more inefficient market with less competition, higher

company costandhigherconsumer pricesHence, standardization of intermediate goods aedvices increases
productivity, which under normal market circumstances benefits both producers and consumers.

3 An intermediate good is a product utilized to produce a final good or #uigitoduct. These goods are sold between industries for resale

or to produce other goods.
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Quality assurance Standardscan also be a means for verifyitige quality of products and serviceMost

products and services compete on twentral parameters: price and qualityhile prices are easily observable,

the quality of a product or service is often costly to vefifiyfact, if it is very hard for consumersdeparate high
quality from low quality products and serviceprice competition will often underminethe market for high

quality productsor servicesStandards thaset requirementdor the quality of a product or service can solve this

problem bysendinga credible signal to the marké¢hat the product or serviceneet the sé requirementsand
can be trustedQuality management standardse example of standarsithat promote thecompanieswork on
continual improement, and thus minimiz production errors and defects.This reducesthe information
asymmetries between buyer argkller, which in turn creates a more efficient market.

Distribution of technical information Unlike patentsstandardzation processedo not develop entirely new
technological knowledgeHowever technical standards make product information and desavips accessible
in turn diffusing technological progress a wider group otompanies. Within an industrefficient exchange of
information implies a reduction of information asymmetribstween competitors Diffusion oftechnological

information makesit easier for new companies to enter the mark&loreover,by spending less resources on

gaining thebasicindustry knowledge, they can focus their resources on innovative activitmsering the cost
associated with gatheringformationwith respectto2 G K SNJ O 2 Y LJI yah &lsb dcrdaideprRdimtivityd

Adverseshort run productivity effects of standardizationAlthough the overall effect of standardization is likely

to be positive for productivity and thus economic development, it is possibleirtagine instances where

o]

standardizationadversely affectproductivity growth. For instance, standardization could cause companies to

choose welestablished procedures and solutions, which woddstmpeninnovation.In this case, solutions that

could potentially facilitate productivity growth would neither be invented nor utilized, and de facto growth in
productivity would be lower than what it could have been. Furthermore, it is not obvious that standards that

promote, for instancehealth and safety or erironmentally sustainableorporate conductare beneficialin

terms of O 2 Y LJI prédSchividy in the short run Such standards could make production procedures more

cumbersome, raisingveragdabourcosts,andthereby reducing average output value per eloyee. The extent

of the existence of such adverse effects would in general depend upon the specific standard in question, in

additionto the time scope consideretHowever as standards are voluntgryne will expect that the net benefit

for the companiesmplementing thenispositive.A health and safety standard might cause a more cumbersome

and costly production process, raising costs dadreasingproductivity growth in the short run. In the long run,

however, implementing the standard might affesforkers’ perceived health risk of being employed at the
company or within the industry, causing them to demand less incoskpensation, manifested through wages,

thereby reducing overall wage costs and hemmeasindabourproductivity.

Textbox 2. Deyre vsde facto standards

De jure standards are formal standargistandards developed by official standardizatmnganizationgHesser

et al., 2010)These organizationsan beglobal(like ISO and IEC), regional (like the European CEN, CENELEC, ETSI)

or national (likeSFSSISPS,SN ISTetc.) and have been given formal recognition to produce formal standards.

Use of dgure standardss voluntary

De facto standards artandards that ar@ot developed by one of the aboweentionedrecognized bodiedut

gain prominence through widespread use rather than official endorseninfacto standards can be developgd

by consortieor fora, where the development proceigamore or lessimilar tothe formal standardization process

by e.g. being consenstmsed and includingublic consultations. These types of de facto standards are dften

developed by standards developing organizations (SDOs). In other daskesto standards are developed by
one organization or a closed ciraé organizationspr simply @aresult of one2 NJ Y2 NBXE O2 YLI|yASaQ

08AY3 42 AYTFEdSyidAl f inithesévesi KS&8 0502YS | wadl yR}

NR Q

A unigue feature of the Europeate jure standardization system, essential to the functioning of the European
Single Market, is that every Euregn Standard (EN) must be adopted as a national standard by all the national
standard bodies, and any pexisting conflicting national standards must be withdrawn. This ensures that the

same set of requirements (the same standard) applies in all memia¢essta market of over 500 millior]
consumersDe facto standards, howeveare not part of ths system and thusometimesthe resultis different
standards describing the functionality of the same type of product.
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2. Sandardizationand productivityat the macro level

Standards help to solve fundamental proces®rganizational and technical problems, whiigteft unresolved,

could result in inefficient market functioning and poor economic outcomes. Thus, the key question in this respect
is not whether stadardizationimprovesoverall macroeconomic performance, but the degteawhich it does
so.Ly ONRBFR GSN¥ayY a2KFd R2Sa (GKS RS@St 2 LiNguestionveeT adl yR
introduce and test a moddor how stardardization is assmated with changes in productivity in the Nordic
countries The results showhat there is gpositive and statistically significarglation betweenstandardization

and productivityacrossall the Nordic countriesThe average growth ithe stock of standrdshas beerclose to

7 percentover the past éur decades, which iassociated witl39 percentof the labour productivity growth

during the periodThe findings should beterpreted with a certain degree of caution. Standards are used as a
proxy for thedissemination of knowledge within the economy and should therefore be regarded as an important
indicator of a broader infrastructure supporting that procesandardization plays a symbiotic and
complementary role with factorsuch asrules and regulatios and technological development, only partly
controlled for in the estimation model.

To measure the effect of standardizatiamthe Nordicswe use thenet stock of standardas a proxy for the
impact of standardization over timeéNet stock of standards is the sum of all publisis&zhdards up to the end

of a specifigyear minus the sum of standards thads been withdrawn up to the end of that yeaFhe definition

is identical to the one applied iyogan et al. (2015which has been used in other studies on standardization
and productivitygrowth.

Figure2-1 below illustrates the yearly growth rates in the net stock of standards across the Nordic countries
through the lasffive decades. In 1986, the European Standards Organizations CEN and CENELEC adopted new
rules with an obligation fothe members to adopt all EN standards as national standaittinsixy 2 y 4§ K& Q GA Y S
after their publication. This is the main reason #steck of standards in European countries started to grow. The
20KSNJ NBlFazy F2N) GKS NILAR 3INRgGK Ay GKS aitz201 =27
implementation of the New Approach (1985), which precedkd New Legislative Framework (2008)y

drawing up productelated directives and regulations. As a measure towards establishing a single market, which
would enable free movement of goods and services by breaking down trade barriers, it was decided that only
general and essential requirementvere to be formulated in produgtlated EC (now EU) directives and
regulations. European standards that are linked to the directives in accordance with the New Approach are called
harmonized standards. In fact, according to CEN around 25 percent ghdaur@tandards published by CEN

have been developed in response to standardization requests (Mandates) issued by the European Commission.
These standards contain more specific requirements than the directives. Hence, a company that meets the
requirements @ the standards also complies with the requirements of the directives. Applying the harmonized
standards is the easiest waf demonstratingcompliance with the overall and essential requirements of the
directives? As the harmonized standards were adoptda national level the net stock of standards in the Nordic
countries started to increase rapidly, which explains the fast growth starting at the beginning of the 1990s. By
2014, the Nordic national standardization bodies had collectiongnabtal between 23 and 35 thousand
standards, approximately six to seven times as many as in thd @7ds.

41t is compulsory to apply the harmonized standards within the area of CE marking of construction products.
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Figure 2-1: Average arly growth rates innet stock of standards over tim&> Source: Menon Economics, Standard
Norway, the Swedish Standards Institute, the Danish Standards Foundation, the Finnish Standards Association and
Icelandic Standards
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*The average yearly growth in the stock of Icelandic standards was 76 percent during the 1990s. Thus, for
illustrative easons the figure for Iceland in the period 12900 is taken out of the graph.

The reduction in the growth rate dhe stock of standards after the 1990s is natural, as the European stock of
standards has grown to the amouthtat isneeded, and only newareas of standardization increase the collection.
Moreover, as the stock of standards becoarger over time, keeping up the growtiate would require an
increase in the number of standards produc®dhile, an the other hand, as the economy grows anccbmes
more internationa) the need for coordination and standardization also increases. The latter, combined with the
New Approachexplains why th@umberof new standards per year is larger today than it was in the late 1970s
and early 1980s.

The complde list of the number of standardsover time has beerprovided to us by the five Nordic
standardization bodies. The nati@pecific data contains the implementation andthdrawal date of all
published standards since the standardization bodies were fodn@lbe data ses uniquein the sense that this
is the first timethis has beeranalysedat the Nordic level

2.2. Sandardsand productivityin the Nordiceconomies

t NPRAzOGAGAGE A& GKS o0Said AYyRAOI G2 N FgodictivityInka@Shat & 2 OA S
you can produce the same level output with less resources put into production. An increase in national
productivity can raise living standards because more real income improves people's ability to purchase goods

5 The national standardization bodies offer more than 200 individual standards. In this study, however, we only
count standards that are nationally adopted. This choice is based on two arguments. First, we find it likely that the
difference between standards offered and the number of standards being utiizedctice on the national level is
smaller for nationally adopted standards compared to the equivalent difference corresponding to all standards offered.
Second, since some of the standardization bodies delivered datasets containing only nationadyl athopdards,
focusing on these standards ensures comparability between the countries.
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and services, enjo leisure, improve housing and education and contribute to social and environmental
programs.

Economic theory predicts that real economic growth depends on the factors of production employed, among
others physical capital anthbour, and howefficiently these factors are utilizedAlthough growth can be
sustained by increasing capital labour, it iscommon to assume diminishing returns to scale, meaning that an
additional unit of input generates less new output than what fhreviousadditional unit of input generated.

Thus, when levels of capital anthbour employmentbecomesufficiently high, an increase in productivity is
necessaryo createeconomic growth.

Technological progress, represented by for instance standards, patents or other technottayiellpments,

can facilitate improved productivity, thereby offsetting the decline in growth that would otherwise occur as
economies mature. Hence, standardization is a potential soaf@nd contributor to improved productivity,
economic growth, and impved economic performance.

The methodological approaéive employin this report enables us to estimakabourproductivity’ as a function

of the capitalemployment ratio and total factor productivitAsFigure2-2 illustrates, gveral components affect
total factor productvity, including standardization, patenthuman capital, rules and regulatioasd economic

recessions

Figure2-2: Factors that affectabour productivity

Capital-employment Total factor

elaelr el ratio productivity

Standardization

We use our data taontrol for patents and recessionshereby achieving estimates of tlwrrelation between
standards, patents ancecessionn labour productivity. We also want tocontrol forlevels of human capital,
Gf SEH-MRRWY 3¢ (I KNP dzilds arfl Eegidatichafid/ofh&r possile influencing factorsput our
dataset does not allow us to incorporate thefaetors aseparatecontrol variables. We thereforgeek tocontrol
for themthrough a time trend in our model specification.

2.2.1. Testing the relationship between standards and productivity

Our regressiomesult for the Nordic region tells us that one percent increase in the net stock of standards is
associated with a 0.105 percent increaseldabour productivity. Productivity is measuredsagross domestic
product in constant prices per worker. Another way of saying this is that if the stock of standards would be twice

6 A detailed specification of the econometric model is provided in the appendix.
" Labour productivity is measured as output per worker.
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the size of todaylabour productivity, the amount of economic output pdabourhour, would be 10.5 percent
higher acrossthte economy. Our estimates are statistically different from zero with 99 percent probability.

In Figure 23, we show how the estimated effect of standards labour productivity changes as wgradually

add relevanexplanatoryvariables to the model speaifition. When we only control for the capitainployment

ratio, the effect of standards is estimated to 18.2 percéde column furthest to the left)The estimate drops

by approximately seven percentage points when we add patents as an addgixgpiahabry variable implying

that the correlation betweerstandardizatiorand productivityis 11.3 percent. Furthermore, adding yesrecific
dummies to control for economic recessions reduces the standard estimate to 11.1 percent, while including a
linear timetrend variable in the model to control for education and human capital growth reduces the standard
estimate to 10.5 percent-rom the graph we see thabntrolling forthe time trend has anoderateimpact on

the estimate One reason for thigs probably beausemuch of the trend growth is alreadgmbedded in the
growth rate of patents.

Figure2-3: Our estimations of the association between one percage pointincrease in the stock of standards and labx
productivity when including additional controls
20%
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*Capitalrefers to the capitaemployment ratio

When we includepatents in the regressionthe estimated effect of the net stock of standarde labour
productivity is reducedoby 40percent Thisunderpinsthe importance of controlling for patets. The estimated
effect from patents is also positive and statistically signific#ithough the development inthe stock of
standards and patents similar (see description of patents igection A3 othe appendix)both estmators are
statistically different from zerpwhichimpliesa sufficient degree ofariationin the datasetIn comparisonit
was not possible to separate the effect of these two variablessimilar study byhe Centre for Economics and
Business Resear (CEBRfor the British Standards Institution (B$jogan et al. 2015)

Countryspecific estimates of the associated effect of standardizatiolabaurproductivity vary between 5 and

15 percent, theestimates foiSwednandNorwaybeing the highestollowed by Finland and Denmasdnd those

for Iceland the lowest(see section A4 of theappendix forcountry-specificregression resulls It is worth
mentioningthat the estimated effects of patents are not statistically different from zero for Swedenyao

and Finland. As the effect of standardization labour productivity is estimated to be highest in these three
countries, this could imply that the estimated association between standards and productivity also includes the
effect of technological pragss itself. The countrgpecific regressionsely on less data than the pooled
regression model where the Nordic region is treated as a single unit. While the resuledyisithe pooled
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modelarebased on 163lata observationper year the Swedish ragssion results are only based on y&sarly
dataobservations Thus, it is not surprising that there is not enough variation in the Swedish data to separate
the effect of standards from that of patents.

Most ofthe countryspecific estimateare in closgroximity to eaclother. We have conducted tests to check if
the countrysspecific estimates argignificantlydifferent from each otherandfind that the estimates foNorway,
Sweden, Denmark and Finland aret, while thelcelandic estimatés statisti@lly significanly lower than the

2 (0 K S NJ OsestitnAtasiéRc&ptiaR Finland. Since the countrgpecific regressions rebn less datawe find
the results from the pooled Nordic model most reliabléus, ve focus onthe Nordicestimate when we compar
our findings with findingé other studies

In addition to estimating the effect of standardization on the national level, we also perform separate estimations
for selected industries across the Nordic countries (see table with regression reswdéstion A6 of the
appendix).In this analysis we uskCScodes (International Classification for Standards) to allocate standards
according to sector&For the sectors where we run regression analysesassociated effect of standardization

is positive andsignificantly different from zero across all industri#he most reliable results are found within
the construction sector, as well as within transportation, where dia¢a allows ugo control for sectorspecific
patents.Based on a sample of all the td@& countries we find thatloubling the stock of standards available for
the construction sector is associated with an increas&lbour productivity of 69 percent within the sector
Similarly, we find thathe same doubling is associated with an ina®anlabour productivity of 95 percent
within the transportation sectarThe average growth in the stock of standardiging the estimation period
19762014was 85 and 82 percent for the construction sector and transportation sector respectiv@lyenthe
estimated relationship between the growth the stock of standards and productivity growth and the growth
rate ofthe stock of standardsstandardizations associated with an annuialcrease in labour productivityf 0.6
percent within the construdbn sector and 0.8 percentwithin the transportation sectorduring this period
Although it would be highly interesting to investigate specific sectamgntry by country the number of
observations isnadequateto get sufficiently preciseectorestimatesat the national levelln general, the sector
specific datds of poorer quality due to lower data quality on capital as well as missing patent data.

Textbox3. Sanity checks anfinding the best proxy for standardizatiomand technological prgress

As asanity test of the model estimates we estimate an alternative model for the Nordic region. Not dividing the
variables in the main model by employment, we include the number of employed persons on thkaighside
of the regression equation. The estiredt effect from growth in capital and employment in the Noslis
respectively 0.27 and 0.58. These estimates are very similar to the results caBliddingmittag2007)as well
as other productivity studies on OECD countries where the effect of aencemqt increase in the capital stock|is
one third, and two thirds fotabour.

The number of published standards and granted patents provides no informabiont the extentto which
companies utilize standards or patents. For instance, a company candtagdard with the aim of increasing
LINE RdzOGAGAGeS o6dzi RSGAFGS FNRY GKS aidlyRFNRQ& [@dzA RSt A
be made with respect to patents. A company can research and develop an innovative solution or produatt| pate

the solution, but for some reason never actually utilize the solution in practice. The difference betwegn the

number of published active standards and patents and the degree to which these are being used is an important
aspect that we are unable to cawd for.

8 Due to differences in thevailability of data across countries, the historic time periods that form the basis for the
national specific estimates are different. Thus, if the effect of standardization on productivity has changed over time,
for example that standardization was moraportant in the 1970s than in the 1990s, thiéve results are not directly
comparable. However, based on previous studies from other coyntedsave no reason to believe that the effect of
standardization hatessenedver time.

9 As a given standard oabe applied in several sectors, thus the sum of net stock of standards over industries exceeds
the net stock of standards on the country level.
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2.2.2. Standardizationand growth inlabour productivity and GDP

In the previous section wéund that agrowth inthe stock of standards by 1 percent is associated with an
increase irproductivity of 0.105percentat the Nordic level In terms of econmic growth, this implies that:

1 During the period the regression results are basegtioanet stockof standards in the Nordic countries
grew by an annual rate @.8 percent® Multiplying the growth rate of standards with the regression
estimate, we finl that the development of standards in the Nordic region is associated with an annual
increase of 1 percentage pointsof an averagdéabour productivity growth of 1.81 percent.

1 The resultsuggeststhat standardizationis associated with39 percent of the growth in labour
productivityand 28 percentof GDP growth in the Nordic countries during the period62014.

The results give a very eleindication that standards haven important role to play in promotingroductivity

and economic growth.Consideing the contrafactual situatiorr a world without standardg it is possible to

argue that the estimateappearreasonable. Standards influence all types of business operations, facilitating an
efficient interaction between subcontractors, producers aetisumers of goods and services. Take for example
standards for freight containers. Without a standard for handling transportation of goods we would still have
parallel logistis systems with less competition, higher company costs and higher consumer.prleesame

logic goes for telecom networks, construction products, any prosititat rely on electricity, and so on.
Standards also enable global supply chains, making it possible to reap benefits of economies of specialization
and comparative advantagesom international trade. Hence, the contrafactual level of productivity in a world
without standards would be much lower than the current level.

The findingsmust, however, be interpreted with cautionAlthough we try to control for other important
explaratory factors such as improvements in technology and human capital by including stock dipgerell

as a time trend in the economic model respectively, isolating the precise economic impact of standards is not
possible. Standards play a symbiotic aadhplementary role with other factors like rules and regulatiofnere

may also be an interplay between standaethdtechnological developmentsot capturedby thedevelopment

in patents such as the advances in Information and Communication Techndlogy. Moreover, it is not clear
whether productivity gains can be attributed to standardization in and by itself, or whether standardization is a
more formal implementation of technological developments that have previously taken place and been adopted
by economic agents in the padn fact,in some cases patents aembedded in standardsmaking standards a
channel forthe diffusion of intellectual property rights (Blind, 2013hus, standards are used as a proxy for the
dissemination of knowledge withithe economy and should therefore be regarded as an important indicator of

a broader infrastructure supporting that procegdthough sandards are central to this process, thstimated
correlation between standardization and productiviiiyould betreated asanupper bound estimatef the effect

from standardization oproductivity.

Technological development, ICT in particular, has typibaky found to sparkabourproductivity growthduring

recent decades. For instand®yrne, Olineand Sichel (201Bhave estimated that investments, production and

use of ICT accounted for as much as 64 percent of lalbalur productivity growth in the United States between
1995 and 2007Furthermore, OEGBata suggests that the share of average annual GDP growthctrabe
attributed to ICT between 1988010 is 22, 55 and 56 percent in Finland, Sweden and Denmark respectively.
Much of the gains accounted for as Kglated are most likely due to standardizatiom fact, standardization is

the very essence of the éffency gains from ICT. ICT cannot work without standavtiie at the same time

some of the gains captured in our model as due to the development of standards might be due to improvements
within ICT.In contrast to the study by Hogan et al. (201Bawewer, we try to control for technological
development by including the stock of patents in the model estimation. Patents is a commonly used proxy in
productivity studies for advances in technology and innovation. Thus, we have tried to separate the relation
between standardization and productivity growth and the general effect of technological development on

1°The annual increase is a populatimeighted average of the national averages of trimmed yearly growth ft6ii6

to 2014. We have trimmed the dataset and omitted the years where national growth in standards exceeded 13 percent.

¢tKS NBlazy T2NJ SEOtdzRAY3I G(KS Y2aid SEGNBYS aINRSGK FAIdNEB:
ability to explainproductivity is significantly weaker when yearly growth in standards is at its highest.
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productivity growth. A more detailed explanation and discussion with respect to standardization and causality is

provided inTextbox 4

Textbox4. Challeges with measuring the effect of standards on productivity

The figure below illustrates factors that are likely to affediour productivity, and the many ways in which

productivity-enhancing process can take place. Some of the factors are liketgeépendent. For example, the

development of patents may over time affect the development of standards. In addition, causality be

a

ween

standardization andabourproductivity might go in both directions: Formal standards are often written out gand
publishedafter a production process has become quite common within an industry, which suggests that the

behaviar of many companiemayhave changed befora standard wagormulated

lllustration of factors affectingabour productivity

Labor Other knowledge

SRS productivity factors

Startingat the top, the main points of the figure can be summarized as follows:

A company might patent a productivignhancing solution. Utilizing the solution, patents would affettour
productivity directly,asillustrated in the figure. Indeed, if there is only one companthvone patent, the

macroeconomic effect olabourproductivity would be negligible, but if there are many companies with diffefent

patents that all increase productivity, the overall impact of patents can be significant.

A solution thais patented or ance was patentd, can be embedded in a standarthis is illustrated bthe arrow
from patents to standardi the figure.

As discussed in the previous section, standards can affiéctur productivity directly, and in such a cag
standards would have @ausal effect ofabour productivity. But it could also be that a productiviéphancing
technique or solution, widely adopted in the economy, becomes a standard. Hence, theetwded arrow in
the figure; causality might run in both directions, causirrg-anforcing cycle.

Standards might become de facto compulsory in an industry or in the economy in general. A standard ¢
aimto makeit easier for companies to act in accordance with regulations, tusingthe distinction between
standards andegulations Rules or regulations can have a causal effect on productivity, but causality migh
run in the opposite direction. Asthe case with standards, a technique or solution may become obligatory
instance a governmental body perceivée tmacroeconomic advantagkerivingfrom the solution agoo great
to be left tothe choice oindividualcompanies

CAylLffes 2G0KSNJ {y26fSRIAS FI OG2NBTI adzOK | & -bjKSA v
or other technological eévelopments might affect productivity. The latter factor might be the sowteew

ran also

t also
f for

154/ 5 NI €

patents, or cause a new rule or regulatitmbe implemented
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2.2.3. Comparison of results with ther studies

The table below provides an overview of results from previous stuatiggoductivity effects of standardization.
To our knowledgeprevious studies include France, Canada, Germany, Denmadtraliaand the UK. In

addition, Blindand Jungmittag2007) haveconducted an analysis of Italy within the industry sector.

Table2-1: Comparison of the Nordic study withther studies

Australia

’ Germany ’

France

Organization | Menon CEBR Standards Blind etal. | AFNOR CBoC
Australia

Publication | 2018 2015 2012 2011 2009 2007

year

Period of 1976-2016 | 1921-2013 | 1982-2010 | 2002¢ 2006 | 1950-2007 | 1981-2004

analysis

Estimated Labour Labour Labour GDP output GDP output Labour

function productivity productivity productivity productivity

Stock of 0.105 0.11 0.15 0.18 0.12 0.36

standards,

elasticity

Share of 39.5 37.4 - - 27.1 17

labour

productivity,

%

Growth rate | 2.5 2.4 - - 3.4 2.7

of GDP

% p.a.

Controls for| Yes No Yes Yes Yes No

patents

Recessions | Yes Yes No Yes Yes Yes

Other Time trend No Time trend Imported No No

controls licenses

The table above shows thdhe estimated elasticity of stock of standards diffejuite substantiallyacross
studies. For instance, whilgEBRestimatesthe elasticity in theUKto be 11 percent between 191 and 2A.3, the
Conference Board oCanadgCBo(estimatesthe elasticityto be 36percent in Canada between 1981 and 2004.
The latter study does not control for patents, which might explain why the estimated effect of standardization is
much larger than in the other studieAFNORCEBR y R { (i I y R Nd&mateszioriFkihcithe Lkaudd
Australiarespectively, are close to equal in magnitutte the estimates we find for the Nordic countries
However, in the studpy CEBR otihe UK patentsare not included as a contralariable. Thus, thestimate for

the UK is most likely lower than 11 perceBlind et al. (2011finds an elasticity 018 percent for the German
economy betweer?2002and 2006
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Generally, it is difficult to pinpoint the exact reason for the differencegstimates found in théndividual
studies althoughone would expect the effect of standardization to vary across countries and time pefioes.
general picture is that standardization has a positive impadabourproductivity and economic performaec
Moreover, all studies also have tommon that the estimated association betwe¢he development of
standards and productivity should be treated @sper bound estimate®n the effect of standardization on
productivity.

With the Nordic studythere arenow fivemore countriesfor which a study of standardization and productivity
has been conductedThe estimated association between the net stock of standards and productivity ranges
between 4 percent for Icelandnd 15 percent for Sweden. Based on a pablegression for all the Nordic
countries where the countries are weighted according to sthe, estimate is10.5percent. The fact that the
Nordic study is based on a sample of more countries enables more robust estimates than pstwities In
particular, the crosscountry variation in the data enables statistically significant estimates of both stock of
standards and stock of patents in the same model.

In the studies listed in the table aboystandardsare associated with between 5 to 35 percent productivity
growth in the respective countriesThe Nordic estimate is at the top tail of this range with an estimate of
39 percent. This estimate depends on the relation between standardization and productivity, but also the growth
rate of standards diing the periodexamined.Not least does it depend on the size of the productivity growth
during the period.nl a recent meta study by Hogan at.(2016, the share in Ireland iassessed at4 percent.
The share ofabour productivity was low for two resons Although a relation between standardization and
productivity of 11 percentwas used the growth rate of standards in Irelandas low during the period
Moreover, productivity growth was high as Irelandhas experienced acatchup effect. Thus, althoug
standardization most likely had a rather large effect on productivity, other facteese probably more
influential. Hence, one should be careful with just compathmgyshare of productivity growttassociated with
standards becausehis does not neceswily say much aboutow important standards may be in the future.
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3. Influence of standards at company level

¢tKS aSOG2NI Iylrfteara AYa (G2 SEIFYAYS GKS jdSaiAaz2yyY a2K
question of the use of standards aftte influence of standards in business activities and strategies is important

for companiesconsidering whether to apply standards. The sector analysis' aing&@aa better understanding

of how companiesexperience the benefits and costs from standgardnd how this varieacross industriesss

well as other company characteristics such as size and whether the company exports eomtbis purpose, a
comprehensive business survey has been conducted among users of standards. This analysis is pgsented

Moreover, the analysis has been supplemented by personal interviews and business cases on a selection of
representative companies. Together with the macro analysis, presented in the previous chapter, the sector
analysis will provide a comprehensiggamination of the economic effects of standards on the Nordic region.

The main results from the sector analyaig listed in the following bullet points:

Following and applying standargsh Y LJ2 NIi I y i F2 NJ shraebidsA O O2 YLI YA SaQ
Standards support theroductivity of Nordic companieby enabling the optimization of business
operations

1 Market accessproduct/service quality andeduced riskare the most important reasosfor Nordic
companies to follow and apply standards

Following and applying standadjives net economic benefits for companies

Almost allcompaniesapplying standards agree thatandards create trust and confiden@mong
customersand helpthem comply with regulations

1 Standards do not prevent companies from developing innovative soisitirather following standards

is a good meansf followingtechnical developments

f
f

= =

This section gives a brief description of the respondents and companies that participated in the web survey on
standardization. The survey was dired towards companiesand organizationswith prior experience with
applying standards in their busineasd/or participating in the process of making standarts total, 1179
companies responded to the web survey.

The survey was conducted in the five Niarcountries, covering five different sectorsgachcountry. Iceland is
anexceptionhere, as it only has respondents within three sectors of the economy. Which sectors are covered in
each country varies depending on the structurebafsiness and indust in the respectiveeconormies For
example, as an important sector in any economy, the construgtfoductsand services sector is covered in all
countries, while the petroleum industry is only covered in Norway. Having collected data for nearly 1200
respondents, the sector analysis is based what is,to our knowledge, the biggest international business
research survey to examine standardization in Europe. With a high number of respondents, we consider the
overall reliability and validity of thesurvéyl G G2 ©S &l GAaFfeAayaod LOSEIYR KIa i
23 percent, while the overall number of respondents from the country is only 28. Sweden has the lowest
response rateat 9 percent, but with a high number of companies availalbie, cauntry is represented in the

survey with 300 respondents. The average response rate across countries is 17 percent, which we consider
satisfactory for this type of business survey.
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Table3-1: Overview of web arvey replies by country and sector (number of respondents)

Totalallsectors | 28| 300 440 127 284 1179
Total all sectors, in percent 23% 9% 16% 20% 10% 17%
Construction products and services 12 56 152 34 69 323
Manufacturing industry 13 69 n/a 40 149 271
ICT 3 91 73 20 187
Healthcare n/a 26 54 16 23 119
Petroleum production n/a n/a 141 n/a n/a 141
Process industry and materials n/a 58 n/a 17 17 92
Seafood and fisheries n/a n/a 20 n/a n/a 20
Trade n/a nia n/a n/a 26 26

SourceWeb survey

The survey respondents represent companies within the eight sectors listed in the table abeve.are large
differences in the number of respondents across sect@estly, thesedifferences are explained by the numbe

of countriesthe sector is covered ias well as the number of companies hrat sector, and partlythey depend

on how common it is to use standards in that sector. It is not possible to assess the representativeness of the
respondent§kexperiences witlstandards in a sector by simply looking at the number of respondents. The reason
for this is that unlikein political polls, where you have actual full population elections to controlirthe
representativeness, therés nofull population survey on the expiences with standards among companies.
Thus, we do noknow the true variation of experiences in the population. However, we take the factttieat
results seemstablel ONRPaa aSOG2N& |a | &airdy GKIG GKS al yLx Sa |
standardization. Whenever wlave concernsbout the representativeness of the samplee state that
explicitly in the text.

The respondents have different roles within their companies, which may also include more than one area of
responsibility. ThequésA 2 yY G2 KF G A& @2dzNJ NPt S Ay Figie3lshawythdt y & K& | f
most respondents have key positions within management and/or product and service development. In general,
however, we do not find that the responde®tprofessional rie in the company has a significant influence on

GKS NBaALRYRSyi{iQa LISNOSLIiA2Y 2F adlyRINRATIGAZ2Y YR Al

Figure3-1: What is your role in the company™(percent- several answers allowedN=11779

51%
45%
19% 20%
Procurement Management Sales Product and Service

development

The companies represented by the survey participants are relatively equally distributed between micro (less than
10 employees), small (148 employees), mediursized (56249 employees) antirge(250 or more employees)
companies, with approximately oneaugrter of the respondents in each group. 28 percent of the respondents
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represent mediursized companies, which is the largest group of respondents. The smallest group of
respondents are from micro companies, amounting to 21 percent of the sample. Theifmldlustration
presents the distribution of the studied companies grouped by sector and size.

Figure3-2: Business sector and company size [jercent) N=1179

Total 25%
Seafood and fisheriesEA 25% 30%
Petroleum 43%
Process industry and material JllE¥ZER 29% 28%
Manufacturing industry 16% 38% 18%
Healthcare 23% 24% 34%
Construction products and service lllIINFSZEEREZ 7 21%
Trade 12%
ICT 36% 21% 21%

m Micro (less than 10 employees) m Small (10-49 employees)

® Medium sized (50-249 employees) arge (250 or more emplyees)

The figure above shows that Petroleum anealthcare have the largest share of large companies, while Trade,
ICT and Constructioproductsand services are the sectors with the highest share of miompanies This
finding implies that our sample is representative for t@mpanydemographics oftte sector it represents. For
example, while small staxip companies are overrepresented in the K&Ttor, sectors such as petroleum and
healthcare are dominated by large companies, for example siateed companies.

The majority offespondents are expting companies (61 percent). The healthcare sector and the construction
productsand servicessector deviate from this general pattern (sé&gure3-3 below). In these sectors, most
respondents operate in the domestic market orffne lower share of exporting companies in these two sectors

is not surprising, as many of them provide services that must be delivered ldcahguld be noticed, however,

that the healthcare sector is very fragmented, consisting of both Higth expating companies, as well as public
sector organizations whose business is mostly latféth regardsto Constructionproductsand services, this is

also a sector with many small companies that do not have the capacity to export their services. In comparison
we see that between 890 percent of the companies within Process and materials, Trade, Seafood and fisheries
and Manufacturing are exporters.
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Figure3-3: CompanieSimarkets by sectorifi percent) N=1179

Total

Healthcare

Construction products and service Y. ey
ICT

Petroleum

Manufacturing industry

Seafood and fisheries N/ e S

Trade

Process industry and material S 2y

B The domestic market only m® Domestic and foreign markets

3.2. Crosssector findings from the Nordic survey

In this subchapterwe present the keyindings from the Nordic businessurvey In particular the chapter looks
into questions regarding:

TKS AYLRNIFYOS 27F planiygidr iNddtureA y O2 YLI YA SaQ
Q Y LJ- yhios inportant reasonsor following and applyng standards

How companies perceive that standards affect théility to develop innovative solutions

Net benefits and costs of followirend applying standards

=a =4 —a -8

The importance of standardsincomgaA S&Q L) I yyAy 3 F2NJ §KS Fdzi dzZNB

The macroeconomic analysisnfirmsthat standardization has been an important source for productivity growth

in the Nordic economies. The response from the business survey provides a strong indication that this result will

aaz2 0SS QOFrtAR F2NJ FdzidzZNE RS@GSt2LIYSyid hy GKS [[dzSaiArzy
important is following and applying standards to y&d2 Y LJ- y &@ 2 NLJfi IK B thé |dmije dnsjByity ©f>

companies (87 percent) confirmedahstandardization is an important part of their future business plans (see
Fgure3-4). Only four percent replied that following and applying standards is not important for their companies,

while nine percent replied neutrally.
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Figure3-4Y hy | &a0FftS m (G2 pX K2g AYLRNIIyd Aa Fttz2éAyi@ +FyR I L
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Figure 34 shows that the finding that standardization is an important part of@h2 Y LJk fyté@replanss robust

across the eight sectors represented in the surviys finding lends support to the main conclusion from the
macro analysis stating that standardization has a massive influence on economic growth on an aggregate level,
as well ascross sectordA deeper dive into the survey data reveals that:

The importance of standards for future business plans is a robust result across countries and sectors.

Gompaniesfrom Denmark and Iceland on average report a slightly higher score vahérimportance

of standards for their future business plans.

1 Following and applying standards seems to be most important for companies within the following three
sectors: Manufacturing industry (9&rcent),Petroleum (9(percent)and Healthcare (8Bercert). ICT
is the only sector where the reported importance is statistically significantly lower than the others; still,
78 percent of the companies in this sector report that standards are important for their future business
plans.

1 Following and applying stalards is especially important for the business plans of exporting companies
(90percentconsider standards important, and @&rcentvery important).

1 Following and applying standards seems to be a more important part of the business plans for big
companes (94percent)than for small and mediursized companies (88ercent),and least important
for micro companies (7percent).

1 91 percent of respondents using management standards andp@&rcent of those using technical

standards claim that following and,dLJt @ Ay 3 &GF yRIFNRa Aa plarndfigtadi | yi §2

future.

f
f

Most important reasons ¢ use standards: Market access, product/service quality and risk reduction

Even though the dominant tendency regarding the importance of standardization f@moth@anies is cleathe
motivation to useand perceivebenefits from standards can be different for various archetypesoofpanies
and business sectorBigure3-54 K2 ga GKS O2YLI yASaQ NBLR2NISR YFAY Y20Ac¢
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Figure3-5: Overall, what would you say is the most important reason for your company to use standards? (Please rank the

three most important effects from 13) (n percent) N=870
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B Third most important reason to use standards

For 90 percentoftheréd?2 Yy RSy a> GKS Y2adG AYLRZNIIyYyd NBlFaz2zy ¥F2N dza
FOOSaaé¢s AAYLINRGSR LINERAzOG k & S NiiskeddRneylj isilsd eNidedt in the NJ & NB R «

respondent§xesponse on what is theecond most important reasorif using standardsAs the second most

important reason, theuse of standards is also motivated by the reasom Y LINE 3SR LINR RdzOGA 2 Y
Production efficiency and increased environmental performance are considered the most important reasons to

use sandards by less than 10 percent of the samplerther, we find that:

f

Improved market performance through either improved market access or better products/services is
the most important reason for using standards. Reduction of risks is also very imp&tficiency gains

are considered the most important reason by surprisingly few respondents.

Micro companies' main motivation to use standards is to improve their market performance, while big
companies use standards teduce the risk ofinwanted incidats. Improved product/service quality is
very important for micro companies (3&rcent), while big companies (3Bercent)are significantly

more motivated by risk reduction than others. Improved market access is most important among small
(39 percent)and mediumsized companies (3@ercent),but also important for micro companies (32
percent).Large companies (3%ercent)put relatively less emphasis on improved market access.
Motivations for using standards differ between companies solely operating fimedtic markets and
companies operating both domestically and abroad. 40 percent of the companies operating solely
domestically state that their main motivation for using standards is to improve their products and
services, significantly more than for conmies that also operate abroad (2®rcent).Companies that
operate abroad are more motivated by improved market accesp€38ent)compared to companies
operating solely domestically (Z#rcent).

Improved market access is most important for Danish congmif39percent), while the Icelandic
companies are first and foremost motivated by improved product/service qualitp€éSent).Swedish
(17percent)and Icelandic (1percent)companies are significantly less motivated by risk reduction than
companies sewhere.

A very important aspect of standards is the strengthening of trust among companies and customers.
According to 8fercentof the companies, standards increase sales because of increased trust from
their customers. Better products and better commication could be two important factors explaining

the increased trust. 7percentof the companies agree that standards improve the quality of products
and services, while 7Bercentof respondents feel that standards simplify communication between
producer and customer.

Figure 36illustratesk 2 g O2 YLI yASAQ Y20AQF A2y (2 dzasS aidl yRINRA
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Figure3-6: Overall, what would you say ifie most important reason for your company tose standards? (Please rank the

three most important effects from 13. Rank lreported in graph) - in percent N=870

Total 6%:"
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Construction products and service F Y 2T L N 4 8
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m Improved market access m Improved product/service quality
m Reduction of risks Improved production efficiency

® Improved environmenal performance

The trade sector states market access as the most important reason for using standards, while risk reduction also

plays a major part. Ste trade implies buying and selling other industries' products, it is only natural that

improved products and services are a less important motivation for using standards. Seafood and fisheries also

states improved market access as the most important reaky using standards. Most companies within

Seafood and fisheries are exporters, and as we have mentioned above, exporters are in general more motivated

by improving market access when applying standards than other companies.

The ICT industry and the h&atare industry state improved product and service quality as their most important

motivation for using standards. These industries are characterized by rapid development and innovation, and

product quality is the determining factor for competitivene$te petroleum industry is characterised by global
companies. Nearly 70 percent of the companies operate in both domestic and foreign matkatty all the
respondents confirmed that theircompanies use technical standards. The petroleum companies are

interdependent with other companies in the value chain, and use standards to reduce both risks and costs

through simplifying e.g. purchasing and tendering processes.

A wide range of benefits from standardization

Figure 3-7 below repori G KS O2YLI yASaQ NBalLkRyasS G2 @I NNkedza

A6t

respondents confirm that standards are an important means to improve sales and market access for Nordic

companiesThebenefitsare grouped into three different categories: 131& marketing and market access, 2)

Production and supply chain efficiency and 3) Quality, risk and environment.
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Figure3-7: Please indicate whether you agree or disagree on a scale frebhwith the statement. Share of respondents
agreeing with the statement (responding 4 or 5). N=1092
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Sales marketing and market access:

1

85 percent of respondents agree with the statement that standards create trust and confidence with
customers. Applying standards help goamies secure and signal quality. In fact, three out of four
companies report that standards improve the quality of their products and services and that they
simplify the communication between producer and customer. This is slightly higher than the study b
Hogan et al(2015) among British companies where 70 percent of respondents stated that standards
had contributed to improving the quality of supplier products and services.

69 percent of the respondents representing exporting companies agree with theersent that
standards simplify their exporting of goods and services, while 20 percent are nelitvaér analysis
shows that tandards appear just as important for facilitating exports for small exporting companies as
for larger exporting companies. &hesult is robust across exporting companies in all sectors. Still, the
manufacturing industry is the sector where the largest share of respondents considers standards
important for simplifying exports of goods, with 73 percent of the exporting compamiggsonding
positively to this statement.

Nearly half of theespondantsreport that standards have helped theimcreasesales, either by gaining
new customers or increasing sales to existing custonfgsnuch aswo out of five companies report

that stardards have helped them gain new customenghile one out of sicompanies report that
standards help them gain new customers both in the domestic market as well as in the international
market. This result is supported bydepth interviews where companiegross sectors emphasize that
following standards often is a requirement for gaining market acd@asfindings show thagtandards
arejust as important for small as for large companies in gainingawstomers. Comparing sectors, we
find that standardsare most important for gaining new customers withlmade (58 percent) and
Manufacturing (48 percent)yhile standards as a tool for gaining new customers seem less important
within Healthcare 81 percent) andPetroleum (34 percent).
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Production and supplghain efficiency:

1 Improwements inproduction efficiency can be achieved within the boundaries of the company, or it can
be done in other parts of the value chabf percent of respondents emphasize that standards simplify
purchasing and tendering process thus increasing efficiency and saving costs. This gain from
standards is also supported by thedepth interviews with companies. A large Swedish publicly owned
construction company stated that standards hetpsimplify external relations irts value chain.
Standards contribute to reduced operating costs over time by building a floor for the minimum
requirements on the tenderers. There are, however, quite large variations across sectors as to how
important this benefit of standards is. In sectorstwitomplex tendering processes where the quality of
the product is hard to assess in advance, such as the petroleum, healthcare and construction industries,
this benefit is emphasized by about 70 percent of the respondents. In sectors with more transparent
products, such as Trade, Seafood and fisheries and Manufacturing, only about 45 percent of
respondents consider this benefit important.

1 As much a84 percent ofespondants report that standards help them comply with regulations. This is
an important benét of standards, as it saves the company administrative costs related to compliance.
In addition, following the standard helps the company signal compliance with regulations to the market.
The more regulated the sector is, the larger the benefits of fahg standards that help the companies
comply with these regulations. Thus, in the petroleum and the healthcare sectors a respective 94 and
89 percent of the respondents answer that standards help them comply with regulations.

Quality, risk and environmeh

9 Production errors or receiving a pequality product from sukcontractors can be costly. 65 percent of
the respondents point out that standards reduce the risk of manufacturing errors within the company
The same share of respondents also say thahgeads raise the quality of subcontractors. The result is
robust across sectors, the main outliers being Seafood and fisheries, where as much as 80 percent of
respondents emphasize standards as an important means for improving the quality of subcontractors
and Trade where only 46 percent respond that standards are important for the quality of their product.

f ! ASLINFXGS FaLlsSold 2F STFTAOASyOe Aa (GKS O02YLI yeQa
independent of sector affiliation, emphasize that implementing and following standards they reduce
GKSANI O2YLI yeQa yS3IrdiAaAdS Sy@ANRBYYSyidlt AYLI Olo

Ability and willingness to develop innovative solutions

In the survey, the respondents were asked whether standards prevent their company from devetopivative
technology; only 14 percent responded positively to this claim. We interpret the fact that very few answered
positively on this statement as a clear rejection of thetion that standardization is an impediment to
innovation. On the contrary, siaut of ten respondents emphasize standards as a good meérisllowing
technical developments. This result is in line wiglnd (2013) who emphasizethe role of standards in
transferring technological knowledge, as wellag 3 | y (8di5)stutlydntbag British companies for which

54 percent of respondents reported that information was made more accessible through the dissemination of
technology. The result from the Nordic survey is robust across sectors, although this is regarded as particularly
important by companies operating within Seafood and fisheries (73 percent), ICT (67 percent) and Trade (65
percent). ICT was also the sector with the highest share of companies answering pogititleis claim in the

British study (60 percent). Moreover, p@rcent of the respondents in our survey agreed with the claim that by
applying standards their company can put more resources into developing innovative activities, while 40 percent
said they are uncertain.
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Figure3-8:.Ly ¢KI G ¢F& R2 &ailyRIFENR& FTFSOG e2dzNJ O2YLJ yboyau oAt Al e
agree or disagree with the following statements? N=1043
64%
59%
41%

30% 299

19% 22% 22%
I I 7 I

Following standards is a good Due to standards our By applying standards our Standards reduce time to
means to follow technical company is prevented from company can put more  market for new products
developments developing innovative  resources into developing
technology innovative activities

26%

mYes mNo mDon't know

Net benefits and costs ofollowing and applying standards
The significar® 2 F &Gl yRFNRa 06S02YSa @AaraotsS Fftaz Ay O2YLI Yy
standardscf. Figure3-9.

Figure3-9:wSa LR YRSy (1aQ OASE 2y K2 sompahkyoRdsthysecto (il pecEny) N=A15% i | Y R NR

Total 33% 18%
Petroleum 67% 39
Seafood and fisheries 64% 7%

Health cae
ICT 34% 15%
construction products and service | IIEE NG 5%
Trade
Manutactuing ncusy

Process industry and material gL 32%

m Benefits by far exeeds costs B Benefits exceed costs

m Benefits equal costs m Benefits are smaller than costs
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Onthe question of benefits related to costs, most respondents@&ent)state that the benefits of applying
standards exceethe costs. This is a high share, particularly considering that the lieré#fapplying standards

are not necessarily observable for the company directly, but rather elsewhere in the value chain outside the
boundaries of the company. At tleame timethe majority of therespondents (8 percent)across sectors report

that following and applying standardsA Y LJ2 NIi | y (i F 2 NJutlir&pgfahsNhisdigdifg dhdicdteS thap
despitethe costs caused by standardization, following standasdsonsidered important to succeed in the
markets.

The companies within Petroleum aigkafood and fisheries have the highest fraction of respondents reporting
anet positive economic outcomef standardswhile the process industry stands out wihhlf of the responihg
companies reporting that benefits are equal to costs or smaller thatscdhe differences across sectors are
persistent when controlling focompanysize, whether the company is exporting its product and whether the
company has had an active role in standardization development proceSsiésdespite the relativig low level

of respondents reporting that benefits of standards exceed costs, 83 percent pfakess industryespondents

find standardizations important for theirO2 Y LJ- y & Q& T danighttNdB anlidtiitatjoa tihat foll&wing and
applying standards necessary to be able to compeieinternational markets. Thus, costs of standards must be
dealt with. The case study company representing finecess industry and materials sector underlined the
importance of standards by explaining that® ® & { { | ayf BskeNtidlgpartloNi supply chain as well as
production processes in the steel industry. They are used in all production technologies, and all different steel
categories have their ow standards. The standards concerning production technologies arertamp for
efficient investments in new technology and facilities. Standards ensure the safety of new machines and
production processes. Without standards, everything would have to bedtesparately. The standard proves

that required tests have alreadbeen carried out, which saves both time and money. When all the suppliers work
according to the standards, &€Ertification is easier to obtain. In general, benefits exceed the costs of
standardizatioré. Figure3-10 reports compark SeXp@riencectosts related to buying, implementing and acting

in accordance with standards

Figure3-10: Costs related to buying, implementing and acting in accordance with standardpdrcent) Share &
respondents answering whichf thesecostsrelated to standards is dominant itheir company(multiple answers
possible) N=1179
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m Buying standards m Implementing standards ® Acting in accordance with standards over a longer period

Figure 3-10 indicatesthat the majority of respondents independenty of sector experienceimplementing
standardsas the most important cost related to the use of standards. Thereaftting in accordace with
standardsandbuying standardare regarded as the most dominant costs by an equal share of respondémts.
share ofrespondent§kexperienceof the two lasttypes ofexpensesvariesamong the eight sectors. Whikelarger
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share of respondents withiRetroleum, Constructionproductsand service and Healthcare experience buying
standards as more dominant costacting in accordance with standis over a longer period is regarded as the
dominant cost among a larger sharecafmpanies withirProcess industry and materials, |dfade andSsafood
and fisheriesThe finding that relatively fewespondentsreport buying standardgs a significant @t isnot
surprising ashe standardsoffered by the national standardization bodiese usually madeavailable to the
public for a costovering feeOnly in some cases astandardssubject to the payment of compensation to
owners of relatedntellectualproperty rights, such as paten{Blind et al. 2011).
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4. Benefits of standards among the sectors studied

In this chapter, we present a separate analysis for each sector, discussing how variation related to applying and
implementing standards appears. Eaelttor is compared to the survey average. Data including all respondents
in total are referred to as "all sectors" in the illustrations. As the countries are represented by five sectors each
(with the exception of Iceland, whemnly three sectors have beemnalysed in the survey, the category "all
sectors" is composeitdividually for each of the sector presentatiofmch chapter regarding the sector analysis
therefore starts with a fact box explaining which countries and how many companies each sealysisan
includes.

4.1. Constructionproductsand services

Ever since the 20089 financial crisisdeveloped economies [NSAEIENCSEEIER S Eci el s LIS |
across theworld have experiencedweak productivity growth. UEINEEVESIER SRS PEL LI ENS

One of many possible explanations for this relates to uncertair izl s
In uncertaintimes, companiesare wary ofinvesing in new | £ompany size: | Exporting companies in
. . . . Micro: 25% sample: 43%

equipment. The construction industry has been afflicted )

- . Small: 30% Use of standals:
problems of low productivity growth for a long peridlince 1995, | padium: 24% 1 Management
the global average valuadded per hour in the construction | arge 219% standards: 34%
industry has grown at raund a quarter of the rate irthe 1 Technical
manufacturing sector, and relative to other industries, the standards: 95%

productivity increase in the construction industry has been close

to negligible for the last two decades. The situation is especially dismal in rich couritadsptdics being no
exception. In terms of value added, the construction industry stood for between three and five percent of total
value added in 2014, while the outpshare is within the five to seven percent range. These shares are somewhat
low consideing that the construction industry employed between seven and nine percent of all workers in the
respective countries in 2014. As previously reported in this paper, the construction industry is among the
industries with the highest number of individuahsdards.We find that adoublingin the stock of standardis
associated witla 7 percent increase ilbourproductivity inconstruction.In light of having positive statistically
significant impact on productivity, standardization is likely to playimmportant role with respect to future
productivity-enhancing measures.

The use of standards

The Construction products and services sectwrers all aspects of construction activities includirghaectural
services and parts of the manufacturing indysproducing construction productd.Construction producand
services is a sector highly influenced by standards in all Nordic countries. The formal standardization work for
this sectordates tobeforethe 19205Sindeband, 1924The importance of standardization in the construction
industry is also reflected in the survey. The sector is the only industry repegs@mall countriesin this study

and it is also the sector with the highest number of respondents. Due taéstbie analysis of all sectors in total

is significantly influenced by this sector. This is alpart of the explanation why the constructiggroductsand
servicesindustry s representative for the average across sectors on almost every question imaigedsurvey.
However, excluding construction companies from the category of all sectors, one can see that the sector is also
close to average for all sectors overall.

The respondents’ understanding of the importance of standards is clearly presdm gohstructionproducts

and service sector. A dominating group of respondents (&&cent)reported that standards are important or

very important for their companies. A regression analysis shows that the bigger the companies the respondents
represent the more important standards are for them.

The use of standards in the construction industry reflects the sector's characteristics. However, when it comes
to Construction Product Regulatigihe European standards are mandatofjne construction industris unique
among thestudiedsectors, in the sense that it is the only sector where standards are mandatory on nearly all

11 See appendigectionA7 for a detailed definition of the sector according to NACE industrial classification codes.
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products sold in the EWHpgan et al. 2015 One of the case study companies elaborat&tandards make it

possible for ugo deal with customers and subuppliers, and help our employees to understand the job
assignment; what to do and how to do it. The use of standards varies among different customer groups, who

define quality by e.g. asking for standards. Standards are tafmlowing the common agreements in the

industry."a 2 NB2 SNE O2YLI yAS& RSLISYR 2y ljdzt t Ade& FyR (NI yaLJ
demand for specific quality delivery levels are often linked to standards. At the same time, it helps to use
subcontrators that follow certain standards to reduce different kind of risks in the industry.

Figure4-1 illustrates how the use of standards among construction proslaad servicegompanieselies on
standards developed by independemon-governmental orgamations such as CEN, CENELEC, I1SO and IEC,
where the national standards bodies are memb@&®& percent of the companies in the construction sector apply
these types of standards. Their use gets more frequent with increased comizanyrke use of these standards

is the same for big as well as for smaller companies. However, these standards are of importance for all sectors
studied; the understanding dheir importance is also high across countries. All @astruction producs and

services respondents in Finland confirmed that their company sigeese standards. In addition, Denmark also

had a rather large group of companies in this sector saying that these standards are more used in their company.
In Sweden "only" four out of fiveespondents confirmed that their company makes use of these standards. This
might be explained by Swedish companies' preferences for use of other standards such as consortia standards,
which are used rather seldom by the rest of the sample. The use gbdim standards is more frequent among

small and micresized companies. Two out of three companies that use consortia standards are micro or small
companies.

Many companies, however, apply more than one type of standards. About 30 percent of compatiies in
construction sector report that they use public/governmental standards, independenigahpanies' size. The
Norwegian companies stand out as diligent users of public and governmental standards; nearly half of the
Norwegian respondents confirm th#itey usesuchstandardsMore in-depth analyses show how the use of both
technical and management standards becomes more frequent iitteasingcompanysize.The use of these
standards is more frequent among the biggest sample companies. One out abiopanies in the sample use
companyspecific standards.

Figure4-1: What standards are the most used in your companyuftiple answers allowed; in percent) N=323

8y 91%
30%
25% 25% 930
m I . .
National, European (EN) or Consortia standards Public/ governmental Company specific
international (1ISO, IEC) standards standards

m Construction products and services m All sectors

More detailed analyses of the compadi€®2 dzaS 2F a0l yRI NRaA &aK2g GKS aSOG2NJH
customers' technical requiremenpsays a bigole. Over 95 percent of the sector companies report that they use

technical standards, even though it is not voluntary to use harmorssaedards on constructioproducts The

use oftechnical standardss closely related to the use of product standardgeNB F 2 NB X (usSof G NR | 6 f
technical standardswas operationalised into two sutategoriesproduct standards and othestandards|In the
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survey he respondents were asked to report which type of technical standards their companiesmsag the
users of technical standasda dominant group across countries and company sizes report that they use product
standardg(see Fgure 4.2)

34 percent of respondents in the sector report that they use management standahgsuse of management
standards might relate to a wide range of standards areas. Therdfteenanagement standardariable was
divided into smaller categories such as qualmanagement standards, health and safety management
standards, environment management standards, security management standards and dikerespondents

were asked to report which management standards their companies use. Several answers were &ligured.

4-2 shows that the use of management standardseistively equally distributed among quality management
standards, health and safety management standards and environmental management standards, while fewer
use security maagement standards. Analyses of the useafousmanagement standards indicatikeat the use

of different management standards seems to be especially frequent among Finnish companies, where about 1/3
oftheNB A LR YRSy (aQ NI LIZINdFinishikcompanieKstid olt asTiligdnd uSdistoidnanagement
standards such as quality management standards, health and safety management standards and environmental
management standards compared to the rest of the sample.

Figure4-2: Distribution of gandards usedMultiple answers allowed in percent of total sample)N=323
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Management standards Technical standards

m Construction products and services m All sectors

Standardization within construction prodwgand services is highly productiented and of great importance to

entire value chainBasedon respondents' use of standards, the survey supports previous research stating
standards are of crucial importance to the players' competitiveness and development. This notion was
strengthened in several interviews which showed thaing standards is einely necessaryo makesales in the
business. One of the case study companies highlighted this by explainirg Xiet advantage for the customer

is that they are assured that a minimum of interests is met. Builders are professional and follow standdrd

they ensurethat standards are kept through the whole value chafdther important factors were better safety

of employees and customers as well as improved efficiency which follows both better safety and faster and more
functional service procedes.

Sales, marketing and market access

How the use of standards affects economic development at the micro level is clarified when respondents answer
questions about the relationship between standards and sales, marketing and market access. On vamasus clai
relating to benefits related to sales, marketing and market access, respondents were asked to rate these on a
scale of 1 = disagree to Jgree. The vast majority of respondeniike the crossector average of the companies

that participated in the srvey, agreed (answered 4 or 5) that following standards has benefits for the company.
Creating trust and confidence with customers is regarded as the commercially most important feature of
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standards. In general, there are few discrepancies for compani¢isei sector as compared to the average.

Following standardgelps companied Yy ONB I 4SS (KS O2YLI GAoAfAdle 2F GKS 02V
target markets, improves the quality of products and services, simplifies communication between proddcer an
Odzali2YSNJ I yR ONBIGSa (NHzald YR O2yFARSYyOS Ay (KS O2vYL

¢2 GKS &The isSof Sahdard®A YLIE ATASA F2N) Yé O2YLIlyeée G2 SELRZNI
slightly fewer companies that agreed. Here, there was a somewhat lowerlg&eior companies within
construction producs and servicesThis is due to the fact that companies in this sector more often serve only
national markets rather than foreign marketghis is for example the with the company DK Beton, which

produces reag-mixed cement that cannot be exported due to its physical properties (see case study DK Beton).

Figure4-3: Sales, marketing and market acceds ffercent) N=323

53%
0,
a0 38% 3604 38%
31% 30% 25%
24% 24% | 24%
12% 164 1 L7
1 6% 9%
2%2% 3%A4% 2% " 4%4%
Standards create trust Standards simplify Standards improve theThe use of standards The use of standards
and confidence with communication  quality of our products increases the simplifies for my
our customers  between producer and and services compatibility of our  company to export
customer product and services goods and services

with our target market

m1 (disagree)m2 m3 m4 m5 (agree)

One interesting finding regarding differewvariables describing different sides of the relationship between
standards and sales, marketing and accasd f Ay 1 SR (2 O2YLIl yeé &Al S IyR (KS
important following and applying standards to their O 2 Y LJI y &s@o# thel fiiturey’ Regression analyses

indicate that the bigger the companies are, the more the respondents agree with the statements liEigdria

4-3. Regression analysesvg support for that the more important respondents find followiagd applying

standards to their companies, the more do respondents agvitk the statements listed ifrigure4-3.

The respondents were givesn opportunity to elaborateon their answers regarding their evaluations of the

statements inFigure4-3. Many respondents within Construction prodsetnd service used the opportunity to

point out that at the sametime as standards helpo build mutual trust, strengthen communication, improve

quality, product comaptibility and simplify export, standards also increase both the custo@nsl the

O2YLI yASaQ O02aiad hyS 2BY2RE NBANIBYIRS Kl 5SS HIKISIAMNY 2 6K
a0 yRINRAZ 6KAOK YI | Sa. ThisSespondenNds Supporfeg by hEolle&ghehdSlginasA &S £

thatd ( K Sthigggtandards@ A& G2 YI 1S LINRBRdzOG & Y EMNBthdaighiisrgweledS F2 NJ
a few critical voices, most respondents related standards to the ability to operateoth domestic ad

international markets. One of the Norwegian respondents summpdi KS NB &aLR2 YRSy G&aQ | LILI N2
conviction of standardusefulness related to saleby sayingd wa G yRF NR&6 LINPY2(0GS LINE
repeatability, traceability, etc. We do not retéo think what or where, because it is determined by the standard.
Wekn@~ | yR 2dzNJ Odzai2YSNE I yR adzZJJ ASNE (y26d¢

Production and supply chain efficiency

The UK standardization study concluded that one of the important savéfzere standards have benefited
companies is in the relationship between companies in the supply chbogan et al. 2015 Like the UK
companies, also this survey sample Bmiloof that standardization affects companies' innovation efforts both
internally and externally linked to thealue chainWhile standards contribute to increasing companies' focus on
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quality in production, standards are also an element that can be perceived as an infobitomovation.Figure
4-4focuses on the relationship betweeresidardization and innovatiort.his figure is based on yas questions
related to different dimensions of how standardization affectsmpanies‘ability or willingness to develop
innovative solutionsThe figure shows that within the sector, following sdands is considered as a good means

of following technical developmeng0 percent of respondents agree with this. Few of the respondents agree
gAGK GKS adGrdiSYSyid GKFd aRdzS G2 adl yRIFENRA 2dz2NItO2YLI ye&
may therefore appear that the respondents believe that their companies have found a good balance between
standardization and innovatiot the same time, only 30 percent of the respondents agree that by applying
standards their company can put more resowsdeto developing innovative activities and that standards reduce
time to market for new productsOne possible explanation for these results is that the sector tends to be
characterised by relatively little innovation and that the sector's products egdnineed to comply with
standardzed demands.

Figure4-4: In what way dostandards affect your company's ability or willingness to develop innovative solutions?
(in percent) N=323

60% 59%

31% 9
30% 27%  26%

0,

Following standards is a good Due to standards our By applying standards our Standards reduce time to
means to follow technical company is prevented from company can put more  market for new products
developments developing innovative  resources into developing
technology innovative activitites

m Construction products and services m All sectors

That standardizationisplifies cooperation across value chains becomes appardtigime4-5. The figure shows

the averageon a scale of 1 = disagree, to 5 = agree, on statements related to different elements of the company's
value chain. On statenmés regarding production and supply chain efficiency, construction companies adhere to
the average for all companies in the survey in total. Regression analysis shows that the degree of agreement on
the different elements regarding production and supplaichefficiency rises with increased company size.
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Figure4-5: Production and supply chain efficiencin(percent) N=323
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Figure 4-5 shows that the role of standards in simplifgicompanies' purchasing and tender processes is
regarded as important in the value chain. Moreover, there is a consensus among a wide group of companies
within the construction sector that standards help reduce the risk of manufacturing errors, inclaisngrthe

quality of subcontractors. Companies agree less on the importance of standards for facilitating cost savings in
the company's own production process or across the supply chain. It is also interesting that companies within
this sector are lessggieed in that standardization facilitates outsourcing of products and services.

In line with the rest of the companies that participated in the survey, companies within the constrpotidacts

and services sector agree that standards facilitate compdiamith regulations. The use of standards simplifies
the process of understanding hosompanieswill respond to regulations. For example, a misiped Swedish
architecture company states that standards help the company to deliver products in accordahdbevitiles

and requirements of the industry, which is a tendency followed by other respondents who have elaborated their
answers regarding the influence of standar@s the otherthand,standards do not affect how the company itself

is run. Standards alswontribute to lowering risk internally and externally for tkempanyin the total value
chain. Standardization makes it easier to prevent risk to healttiety and manufacturing errors, raises
ddz0 02y (NI OG2NEQ ljdzZ f Ade | yeRastBudypd S Be®naexandply of Bofl |
standards are implemented in companies and how standards stimulate quality of production, purchasing, dealing
with customers etc.
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Casestudy: DK Beton

The Danish company DK Beton specializes in supphadg-neixed concretdor various construction®K Beton
covers all of Denmark and has a wide customer base, comprising the oil industry, builders and contract
farmers, among others. Although DK Beton only has Danish custansarse readymixed cortrete cannot be
transported too far if you want to maintain its ideal propertiedDK Beton is also part of the multination
conglomerate HeidelbergCement Group, which was founded in 1874. With its presence in more th
countries and with more than 1002 Yy ONBGS LJX Fydasx | SARSt 6SNH/ SYS§
producers of cement.

DK Beton uses national, European and international standards. The company also has internal standard
developed standardized procedures thaliow it to document the properties ofts products. Some of the
essential standards for DK Beton atandards on working environmergnd environmental standardsis well
as the EN 206 standard, a European standard mandatory for concrete in Denmark. These are thefitzid
standards that enabléhe companyto comply with national regulations.

DK Beton considsistandardsan efficient meango formalize quality criteriato follow regulations and create

materials with the right qualites/ f Ay S 6 A (1 K OsdMaindardsafB Rf 8 S YA Y RI2 NI
procurement processes.When DK Beton bysupplies from subcontractors it has some clearly speci
standards that the subcontractor needs to comply withe standards help DK Beton to make sure that
subcontractor can deliver the right qualitompatible withits own product Therefore, if a subcontractor doe
not comply with, say, the EN12620, DK Beton will not do business with the subcontractor.

There is a clear difference in how management standarts$ product standards are being used at DK Bet
Whereas some management standards, such as the 1ISO 14001, have open and less stringent requ
product standards define absolute thresholds and the composition of a material. For example, a manag
standard often includes a requirement that thecompanyhas a system foits working processes withou
necessarily defining what this system is or what the outcome of the implementation of the system needsg
Management standards can therefore be usad pedagogical guidelines within the company. Interng
standards regarding working procedurese also used to motivate employees. Externally, environmen
a4 yRINRAE YR YIylFr3SySyid adlryRFNRa Oy o6S dzasSR

Howe\er, there are times when standards can become a problem when DK Beton is getting its s@pdie
component in cement is ashes, which are supplied by power plants. The problem is that European powe
have started to use wood chips and that, accogdio the existing standards regarding ash supplies for conc
these ashes are not allowed to come from wood. Development and new technologies or practices can thu
a needto update standards. Standardization committees in Europe and Denmark warertly working on
revising the standard® address this development.DK Beton is takiagt in standardization work on a nation
level. By doing so, it can anticipate changes in national standards. This also allows the company to rev
standardsand make sure that they are internally consistebe manager ofechnologyand quality has
previously seen standards that were internally contradictory, and the company is interested in preventin
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contradictory standards that are either impossible dcomply with or where compliance relies heavily on the

interpretation of the standard. By participating in standardization work, the industry can make sure

that

standards meet the needs of industry and are not too burdensome to comply with.

Casestudy: Svedavia AB

Swedavia AB is a big state&/ned company with over 3000 employees. The company was founded in 2010
takingoverownership and operations of airports from the Swedish Civil Aviation Administration (LFV). Sw
owns, operates and develgiSweden's national basic infrastructure of airpares network of ten airports from
Malmg in the south to Kiruna in the north. Swedavia's vigign¢ 2 IS4G KSNJ ¢S 6 NI ¥ighlights
GKS O02YLI yeQa T2 0dza
as accessible, efficient and attractive as possible.
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The use of standards is essential to the construcporductsand services industry. Swedavia compliéth a
diverse range of technical industspecific standards as well as general management standards. With
reaching operations in different areas of the industry, Swedavia complibsstandards such as the 1SO 90(

ISO 14001 and ISO 50001. Moreover, the company follows the SMS (SecurityeManaSystem), SeM$

(Security Management System) and ADQ (Aeronautical Data Quality), which are not outright standards by
methods related to the EASA (European Aviation Safety Agency). ADQ was developed according to the
standard andis thus closely linked to the quality management standard. Furthermore, Swedavia has A
Carbon Accreditation (ACA), a climate certification tool for airports based on ISO 14064 (Greenhol
Accounting).

Implementing and complying to standards constitsie central part of operations at Swedavia. Standards g
a structure for quality and environmental management that helps the company to improve its eco
efficiency and efforts to lower the environmental impact. Moreover, standards provide a salitbtiae for the
management that reaches out to all parts of the orgation, which is particularly important considering th
0KS O02YLIyeQa 2LISNIXridAz2ya NS alOFGiSNBR 0SisSSy

Swedavi@ focus on Bvironmental sustainability affectslaspects ofts operations. In this context, enviren
mental standards such as the ISO 14001 help the company by providing a structure for assessing envirg
aspects in decisiemaking processe€omplying to¢ and actively implementing the ISO 14001 standard in
templates used for decisiemaking contributestothe lon§ SN 62 NJ G261 NRa (KS
carbon emissions by the year 202Bloreover, §§ Y R NRa KSft LJ aAYLX AF& {6S
valuechain, particuhrly with regards to tendering processes and outsourcing of construgtioducts In this
respect, standards contribute to reduced operating costs over time by building a floor for the min
requirements on the tenderer&andards canhoweveralso at as a barrier to tendering processés situations
where no potential subcontractar for examplein construction meets the technical and environment
requirements of the standards, Swedavia must invest resources into researching the market of sutioost
before initiating the tender process.

il yRFNRE KStLI &AYLX ATeE
tendering processes and outsourcing of constructwaducts In this respect, standards contribute to reshd
operating costs over time by building a floor for the minimum requirements on the tendeBensdards can
however,also act as a barrier to tendering processasituations whereo potential subcontractgifor example
in construction meets the tehnical and environmental requirements of the standards, Swedavia must if
resources into researching the market of subcontractors before initiating the tender process.

Standards do not only shape the overarching strategic goals of Swedavia, butfetsahef travellers using the
O2YLJ yeQa &ASNWAOSad ¢KAA A& SalLISOAlLfte NBf SOy
Industry-specific security standards are used by Swedavia and other airport facilitators to streamlineys
routines on airports across countries within the Eliving travellers a similar airport experience regardles
country. Furthermore, standards simplify and systematise the handling of customer complaints and feédh
Swedavia, standards are noden as interfering with innovative solutions and business development. On
contrary, the company has embraced the new+s0 | y RI NRQa F20dza 2y (KS aa
improvement in areas such as sales development at the airports.

The main cost of standards for Swedavia lies in the implementation phase. Seeing that implementati
learning process for employees at all levels, implementation of standards is a&dns&iming process in a b
company like Swedavia. To ensure that stamlired working methods permeate all levels of the orgation,
Swedavia offers kwsompany training to all employees, as well as separate training programmes for manag
and on environmental sustainability. On an overall level, the company believéghbabenefits of using
standards clearly exceed the costs.
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Representatives from Swedavia actively participate in standardization work both nationally and internat
within different areas such as quality and environmental management and safety andtge The company
sees this as a necessary effort in establishing standards that suit the national conditions of Sweden, t
havingto use standards that are either too general or better adapted to other countries. Participatin

onally

o avoid
gin

standardization s also seen as an opportunity for employees to constantly improve their knowledge about
standards and, accordingly, to gain advantage on how to adapt to relevant changes within the industry at an

early stage.

Casestudy: Caverion

Caverion produces techratconstruction services, real estate services and industrial maintenance to customers

in the public sector, industry, real estate companies and construction companies. Caverion has abo0t

employees in 12 countrie#ts revenue for 2017 was about EQR billion/ I @ S Ndkeadl yfizd is located i

16

| St aAylAo la 2yS 2F 9dz2NBLISQa fSFRAY3I LINBekhmpshi 2 7F

designs, builds, operates and maintains intelligent and eneffigient solutions for builthgs, industries and
infrastructures in Northern, Central and Eastern Europe. Cav@ritrategy is to focus on service productig
and it has sold all of its manufacturing units during recent years.

Caveriomapplies mainly ISO standardstsservice poduction, procurement activities and quality manageme
systems. Other product standards are applied when it comes to equipment and supplies. ISO standa
considered important as they create trust among customers and simplify sales to all types latsn@y
committing to these standardshe customers gain a better understanding of the product they are buying
can rely on the product being compatible with any related systems (technical, electrical etc).

Among all the benefits from applying standar Caverion considers health and safety issues as the
important. Moreover, Caverion states that standards improve its service quality and customer satisfactig
therefore lead to new sales as wellompanies in this business are expected to folbasic standards, and all

Caverioi® major competitors do so, at least in the Nordic markétence,Caverion does not consideising
standards as a competitive factor as suEtather, applyingtandards isa prerequisite to be in the market|
Caverionalso considers standards very useful in outsourcing its services. Standards form a basic
requirements and make outsourcing more simple and efficient. They ensure that all rules and regulatig
followed and that all health and safety issues héveen taken into consideration. They also prevent errorg
service production.

In some casedack of standards (or their neexistence) has been an obstacle in presenting technolog
innovations. If the product is completely nethere are no standard$or it, which makes it hard to sell th
product in the market aseveralcustomers areonly willing to buy standardized product€averion has als
experienced that standards may slow down technological development. An example of this iassenebled
electronic control room which is designed to be installed on top of a building. In thisité&s@ot completely
clearfor Caverionwhether it should follow standardfor construction business dor electronical equipment,
Thus, a lack of predefined ordef priority among standards from different technological areas can creat
uncertainty in the technical design of complex products.

According to Caverion, the most expensive phase of applying standards is implementation. It requires con
learningfrom the whole organization. On the other hand, continuous learning is a competitive factor and ¢
seen as a necessity in the market.
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Case tdy: FrgilandBygg

Fragiland Bygg isMorwegianconstruction company delivering solutionshouseholdsprivate sector companies

andstate institutions Frgiland Bygg AS was established in 2006 with its headquarters in Stavanger. The company

currently hasnearly 280 employeeswith over 30branchesspread all oveNorway. Insurance companiegre a

large customergroup, for which Frgiland Bygg perfosmeparations and renovation related to claims and

damages.

Frgiland Bygg reports that use several types of business standafrdéiich many are managed by Achilles

StartBANK. The company is a user of NS 3511:2@b4Wement of the relative humidity (RH) in concrete, and

NS 3512:2014 Measurement of moisture in timber structures. The two standards are important for Frgilan
to establish a common understanding with customers regarding accepted humidity levels ngpairing
moisturedamage in building$orFrgiland Byggroduct sandardswithin chemistry and materials are importar
from an HESperspective. Without standardthe company and customeese prone to disregalidgimplications

on health andsafety. To safeguard the health and safety of workers, tteanpanycomplies with the standards

for e.g. working clothes Similarly, noise reduction equipmerdnd clothes suited to a hazardous work

environmentare important To ensure thE G KS 02 Y LI y &épartmedNioRsipN Bran&aytlization

of various categories. These standards also include choosing environmentally friendly prégupisingthat
@Sy R 2 NA Compgh@tRgiticstandardsieans that Frgiland Bygg ultimategnrely on fewer suppérs
with lower prices for the products. In other wordde use of standardémproves relations with suppliers
facilitates cooperation, minimizehe risk of accidents, and ultimately increases effectiveness in general.

Frgiland Byggemphasizs that stardards helpit to fulfill its ambition to deliver products and services

d Bygg

—

>

FOO02NRIFYy OS 4AiK (K SInfadzoifdionBdsRadardskvoall Simdly inaad iat chstomers

would go elsewhere. Standards help the project managers to structulebaraware of prioritized and defined

tasks. Applying standards benefits Frgiland Byggpeciallyby establishingefficient cooperation between
customes and sulzontractors in addition to efficient routines for procuremernthe compan@ éxperience is
that without applying standardshe marketsfor their servicesre limited.

Frgiland Byggalso participates in the development of new standards owned and administered by Stand
Norway.A promisingnew standard that is under development and expected toifteoduced to the market
focuseson moisture proof construction process According to Frgilan@ygg the standardhas a large impact
onitsYl NJ] S aAyOS GKS Ay adzNI yha&3SmpOrean custofmerydupsala Yat in 2h@
group developing the standard. By involving tivesurance companiem the consensus process of devailoy
the standardit becomes more likelyhat the insurance companiesill acknowledge thestandardand use it in
their business
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4.2. Manufacturing industry

As in most other developed economiesthe Nordic SRR NEEEES
manufacturing industry has undergone quite dramatic amerle e Sy {0 Ha e gLl
substantial changes during the last two decades. As thousal g/ e el o b1 s

2F YIydZAlEOGdNRY3I 22638 KI O campany cve: Share of exnorting tA1S

. R .7 . ~ 1 Company size] Share of exporting
AYRAZAUNRI £ A&l UA2 )fdescrlbel\t& iNBUBLYY | Micro: 15% companies in sample:
development. On average, the manufacturing share Small:29% 83%

employment has dropped by close to six percentage points o Medium: 38%
the last two decades in the Nordic countriesn absolute Large 18%
numbers, this equatethe loss of nearly half a million jobsthe
Nordic region between 1991 and 2013. Offshoring
production, loss of competitiveness dsvis newly
industrialized countrieandincreased use of automation are the
main causes. This somewhat depressing picture is offset by the development int,ouitiich has grown steadily
during the period. The combination of increased output and reduction in employment suggests that in terms of
labour productivity, the industry is thriving. The latter argument is underpinned by the fact that on average, the
Nordic manufacturing industry experienced an annual productivity growth of more than three percent within
the period.

'

Use of standards:
1 Management
standards61%
1 Technical
standards: 98%

Automation of production processes requires systems that cooperate and communicate, suggesting a need for
coordination. As previously discesls standardization can reduce the variety in intermediate goods, thereby
reducing switching costs, in addition to causing interoperability effects that enhance productivity. As future
technologies and solutions arise, facilitating new production methatndardization will likely be vitab
maximise their potential.

The use of standards

Our definition of themanufacturing industry covers production of all types of products ranging fnaduction

and repair of machines and motor vehicles, electronid afectrical equipment as well as furnitufé The
manufacturing industry dataset includes answers frofl &spondents and is thereby the second largest sector
studied in the Nordic survey. Norway is the only country that is not included in this secttysisndJse of
standards among the companies reflects the manufacturing industry's close association with international
YFEN] SGae Ly GKAAa &aidzZReéx F2dzNJ 2dzi 2F FALGS O2YLI yASaQ N
This is related to the gh number of companies reporting that standards used in their companies are national,
European or international standards, at the same time as thereralaively fewer manufacturing industry
companies reporting that they use public and/or governmentalnstards, compared to the average survey
company (seé&igure4-6).

12 See appendigectionA7 for a detailed definitin of the sector according to NACE industrial classification codes.
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Figure4-6: What standards are the most used in your company? (several answers allowegercent)N=271
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91%
25% 23%
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17%  16% 21%
En =4 HBE
National, European (EN) or Consortia standards Public/ governmental Company specific standards
international (ISO, IEC) standards

® Manufacturing industry m All sectors

The suvey data indicates that the use of technical standards is of high importance for manufacturing industry
companies (se€igure4-7). Nearly all the companies in the sector (98rcent)report that they use technical
standardsTheuse oftechnical standards is closely related to the use of product standardise surveylie use

of technical standards was operationalised into the two-sabegories product standards and other standards.

The respondents were asked to report whigipé of technical standards their companies uSeveral answers

were allowed.In addition to a significantly higher percentage of companies saying that they use product
standards compared to the rest of the companies, a high number of companies repori the$ & dza S a2 G KS
technical standards. Examples of these kinds of standards are standards for machine safety, personal protective
equipment (PPE), electrical installations, inpgocess communication (IPC) or standards for testing

Figure4-7: Distribution of gandards(Multiple answers allowedg in percent of total sample)N=271

95%
79%
0,
60% 64%
0,
45% 41% 41%
0 31%
28A’24%
0,
11%15A) o
o
O —
Quality Health and  Environment Security Other Product Others
management safety management management standards
standards management standards standards (e.g.
standards ICT)
Management standards Technical standards

B Manufacturing industry m All sectors

61 percent of the companies within the manufacturing sector use management standdrds. use of
management standards might ede to a wide range of standards areas. Therefore, the management standard
variable was divided into smaller categories such as quality management standards, health and safety
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management standards, environment management standards, security managemedasiarand otherThe
respondents were asked to report on which kind of management standards their companies use. Several answers
were allowed Among management standards used in the sector, quality management staratardsed by 60
percent and environmeh management standards are usdsy 41 percent of themanufacturing industry
companies. That im fact more often than in the average survey company.

Sales, marketing and market access

When it comes to the benefits of standards, the manufacturing indusgpondents report that standards have

KdzaS o0SySTAda TFT2N O2 YLl ghinfkeds.THe yeduhs psesedted fRigured-gréflech y F £ dzS y (
GKS Yl ydzFl Ol dzNAYy 3 A Y R ilgdghod® OwardsTitethdrdnahgaskets, Sife thit KEny y 3
respondentsNB LI2 NI G KF G &dFyREFENRATFGAZ2Y aAYLEATASE GKSAN O2
Danish respondents highlighted the importance of standards for export by claiming téat 4 S S ELJ2 NIi cddp LI
of our producs. Therefore, it is extremely important that the customers know that our products follow standards

and regulations 100 percerit

On various statememstregardingoenefits related to sales, marketing and market accessspondents were asked

to rate these ora scale of 1 = disagree to 5 = agree. In general, creating trust and confidence with customers is
regarded as the commercially most important feature of standards. This statement is followst@rixards
improve the quality of our products and serviclesgeneral, there are few discrepancies for companies in the
sector as compared to the average related to countrythe different statements presented ithe figure, the
Swedish and Danish compangggree to a lower degree than the respondents from Icdland Finland.

Figure4-8: Sales, marketing and market accegs fjercent) N=271

49% 48%
37% 36%
%% 33% 3200
29%
25%
22% 21%
16%
13%
6% 3045% % 6%6%
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Standards create trust Standards simplify Standards improve theThe use of standards The use of standards
and confidence with communication  quality of our products increases the simplifies for my
our customers  between producer and and services compatibility of our  company to export
customer product and services goods and services

with our target market

m 1 (disagree)m2 m3 m4 m5 (agree)

In the free comment section of the surveyanufacturing industry respondents were asked to elabo@ti¢heir

views and egeriences regarding saemarketing and market accesbherespondent§main feedback is that

following and applying standards an absoluterequirementto be able tocompete on both domestic and

international marketsOne of the respondents highlighthe importanceof this by statingthat a X a G+ y Rl NRa
constitute aLJt | G F2 NY T2 NJ G S OKThis @épbndet 2s¥sipdayted Dy dolfedgyes saying that
G{dFyRINR&A FINBE I o0FaAx00 1y26ftSRIAS 06SOI dza S IKE MY Rid&S NBE
2SS NBIFNR aidl yRFNRA [ales it easke? aidedsier td rhakeddad &yRemeritd with odr

Odza ( 2 00@NEEF Y RF NRa Sy adaNB GKIFG G§KS LINETRezOfindingssedlioa G KS O
supported bythe UK stadardization studyOne of the findings from the automotive sector, which is onéhef

'YQA Y2ald AYLR2NILFYG YIFydzZFlF OGdzZNAYy 3 Ay RdracinhbuBoh o g &4 K
improving the relationship between suppliers and Original fiopgint Manufacturersflogan et al. 2005 The
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study further conclude that the relationship is improved through communication on product specification,
improved quality outcomes and better regulation and allocation of individual and mutual responsil§ibiads

Regression analyses indicate that the bigger the companies are, the more the respondents agree with the
statements listed ifFigure4-8. Regression analysesovide support forthe hypothesishat the more important
respandents find following and applying standards to their companies, the more the respondentsveithieke
statements listed ifFigure4-8.

Production and supply chain efficiency

The manufacturing sector in the Nordic countries hasn heavily influenced by fierce international competition
and rapid technological changes. Renewal in terms of production process streamlining is one important driving
force to acquire increased competitive advantages for compariégure 4-9 focuseson the relationship
between standardization and innovatioand reveals that the manufacturing industry companies consider
following standards a good means to follow technical developmdirits.results displayed are based on-pes
questions related to different dimensions of how standardization affectisipanies'ability or willingness to
develop innovative solutiond.he responseof companies in the manufacturing industry are very similar to the
survey average. Very few manufadhg companies regard standards as an impediment to innovation
(11 percent);in fact as much a8 percent of respondents find that standards help the compauay more
resources into innovative activity.

Figure4-9: In what way do standards affect your company's ability or willingness to develop innovative solutions?
(in percent) N=271

59%
54%

30%
28% ’ 27%  26%

14%
11%

Following standards is a good Due to standards our By applying standards our Standards reduce time to
means to follow technical company is prevented from company can put more market for new products
developments developing innovative resources into developing
technology innovative activitites

® Manufacturing industry m All sectors

The results presented iRigure4-10 indicate that exceptith regards tothe statementéStandads facilitate

outsourcing of products and serviégshe companies within the manufacturing industry sector do not deviate

from the rest of the sectors studieslith regards toproduction and supply chain efficiency. The figure shows the
averageonascale I' RA &I INBS>Y G2 p I FANBSs 2y aidldsSySyida NBf I
chain. Again, the manufacturing companies follow the same tendencies as the average survey company.
Standardization facilitates many ways of simplifying actemg operations in the value chain, at the same time

asit contributes to raising quality in internal and external work tasks and operations conducted across different

actors in the value chain.
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Figure4-10: Production and supply chain efficiencin(percent) N=271
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Case aidy: Kvisgaard

Kvisgaard is a Danish, familwned engineering workshop that produces spare parts for the food industry
oil industry, space and aerospace as well as the defenesind With regards to the defence industry, Kvisga
recently supplied spare parts for the new2E airplanes. The company was founded in 1971, and it currently
around 55 employees. The company used to have a branch in Sweden, but this branch feeenonoved to
the Danish city Brgndbyt present Kvisgaard is only producing in Denmark. About half of its revenue ¢
FTNRY SELRNIad {2YS 2F (KS O2YLI yeQa YIa2N Of A Sy
and England, aong others.

Kvisgaardoday uses more than 150 different standardemprisingboth national, European and internation
standards. More specifically, these standards include standards from formal national and intern
standardization orgamations sith as EN, 1SO, DIN, ASME as well as industrial standards such as M
bhw{hY YR {9/b!zxzd {2YS 2F (GKS O2YLIl yeQa SaaSy
When these standards were institutionalized in the 1990s, they were a §iguatity and became a competitiv
advantage for those that applied them. However, since most clients demand these stamavdshey are
becoming almost mandatory for manufacturing companies that want to do business in the B2B market
Kvisgaard isperating.

Kvisgaar@mphasizsthat standards are built on knowWwow and a long tradition of continuous testing. Therefo
standards induce trust. This is important for Kvisgaard when it uses subcontractors. If it is buyingpsiptsr¢
from a subcontracto in India, it might take six months before the parts arrive. Knowing that its In
subcontractor is producing in accordance with jspecified standards, Kvisgaard can limit its own suppks
and therefore it knows that its own production processefl mot be unnecessarily prolonged. Likewise, wh
Kvisgaard is using the standards that its clients demand, standards can also function as a form of insuf
both parties since the delivery can be specified in great detail.

YZA ATl I NRQ3&alsa iisedyfdspedilg Both lwhEEshould be produced and how it should be prod
One example is technical drawings thlaé companyreceives from clients. These drawings do not only con
references to the standards used by Kvisgaard, but standardedadigital format of the technical drawings
well as various European standards are a necessary condition if Kvisgaard wants to read and unders
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technical drawings. Kvisgaahéspreviously received drawings of products thatvasbasically unald to use
because the drawings were not supplied in the right format

Since Kvisgaard delivers relatively standardized products, the standards that it is using are necessary for selling
its products in the market. Furthermore, because its products are awedstrdzed, the standards it applies dp
not in general hinder product innovation. Stilke company hagreviously tried to make minor modifications of
its productsg such as making their metal components slightly more tolergmit the result has beertiat some
of these items did not comply with the formal standards titatcustomers demanded. This is not a major issue
for Kvisgaard sinceuchmodified products would only be a fraction io$ total sales. However, the company
did create a completeljnnovative product for a markewith high standardization demands, it is likely thaf
would face challenges in selling this product due to deviations from the requirements in the standard.

The tead ofquality at Kvisgaardhakes sure thathe companycomgies with the documentation, tolerance df
products and the standards that new clients demand. This means that Kvisgaard sonadsiomezds to acquire
new standards. The market for standards, however, is far from transparent as the documentation ol@adtan

can easily be around 100 pages and refer to many other standards. Furthermore, you need to buy a standard to
fully know its specifications, but once you have bought an imyutendard from a standardization organizatian,
you might realize that it ialmost identical to a standard you already have. Acquiring standards can thus |easily
become expensive and bureaucratic, especially for smaller companies. This is one of the problems with the
standards thaKvisgaarduys. A foreign client might demantthe use ofa specifiandustrystandard for planes
but the companymight already have another standard from another standardization institute that is identical
with the industrystandard Kvisgaardvill nonetheless have to buy thedustrystandard.lt is important to notice
that 6 A G KA ¢S (ekdENB&E & ( | y Rredldardism$ diiehirepjace MiGgbl Yoflicting standafdiss
the problemwith overlapping standardis not dueto overlapswithin the standardization regimenanaged by
the official standadization organizations such &4SQ IEC CEN, CENELEC or EH8WNever,as the industry
standards arenanaged by othestandardizatiororganizations outside thefficial de jure standardization regime
there is no formal system in place for avoiding oveplag or conflictingstandards.

Finally, Kvisgaard has the standards that are required for producing for aerospace and space technologies. These
are very demanding and highly technical. Having these standards and being able to supply space technologies
with spareparts implies a lot of marketing value for Kvisgaéetausdat demonstrateghat the company isble
to deliver high quality. Although space and aerospace is not a large parkof O 2 Yukdbvgr gt @an use
these to showcasgs technical &ilities to clients in other markets.

4.3. ICT

Although it isarelativelyyoung industry ICT has become a majoRr s e F e o
contributor to economic growth and increased productivity i 187 companies fromiceland, Sweden,
almost all developed countries in the world. ICT is a genel NeEyiiel=hiEq|

purpose technology (GPT) ah has wideranging effects | Company size: | Exporting companies it
throughout the entire economy, reshaping systems of producti{ Micro: 36% sample 55%

and distribution.The industry employed between four and five Small: 21% Use of standards:
percent of the work force across the Nordic countries in 2014, 7 Medium: 2% 1 Management
share of total value added that cdre attributed to the industry | L2r9€ 21% standards: 51%
in the same year is almost equal to that of employment, except - Technical
Finland and Swedewhere the share is between one and tw SELCEILEE B

percentage points higher compared to the other Nordic countri%ghin the periodcovered bythis amalysis,

the Nordic ICT industry contains global tegiants such as Finnish Nokia and Swedish Ericsson, as well as
newcomers such as Spotify, Skype and Mojang, which by themselves have been and stdior economic
productivity-enhancing agents in thefespective countries.

The Information Technology & Innovation Foundation (van Wel&ermeer and van Ark, 2012) estimates that
the ICT industry contributed to a substantial share of GDP growth in the past 20 Steadards are vital to
coordinate andenable digital systems and solutions to communicate and work as efficiently as possble.
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innovative ICTi SOKy 2f 23AS4& O2yiAydzS (2 RS@®St2LJ +d | NFYLAR
importance for the economy in general and increased piciVity specifically, the benefits of standardization

are likely to become ever more present within the indusffe estimats in our industryspecific regression
analysis indicate a strong correlation between appliance of nhew standardslodrprodudivity within the ICT

industry.

The use of standards

The ICT sector covetslecomand broadcasting services as well as computer programming and other related
services and product$.¢ 2 (G KS ljdzSadAz2y a2 KFG GelLiSa 27F 2amdstoRI NRa
the ICT respondentanswerednational, European or international standards, which is the dominant tendency

for all sectors included in the survey (d6gured4-11). On the question of the most used standartCT companie

deviate in one category; there are more ICT companies saying that they use consortia standards than the dataset
average. This was also found in the UK standardization stimyah et al. 2005where companies reported that
interoperability standards thisform the fundamental architecture of the ICT industry are central for companies.

This indicates that production and service development processes more often happen in consortia consisting of
several actors. To effectively share data, each device mustbbeto send and receive information using a
standardized format or software language.

Figure4-11: What standards are most used in your company? (Several answers allewegdercent) N=187

91%
85%
0,
28% 31%

25% 23%

= I 5 l
National, European (EN) or  Consortia standards Public/ governmental Company specific standards
international (ISO, IEC) standards

m |ICT mAll sectors

A further breakdown of standards useth the sectorindicates that ICT companies have a higher focus on
management standards than the rest of the survey respondents. While the average use of management
standards is 30 percent, half of the ICT companies report that tlseymanagement standard¥he use of
management standards might relate to a wide range of standards areas. Therefore, the management standard
variable was divided into smaller categories such as quality management standards, health and safety
management &ndards, environment management standards, security management standards and other. The
respondents were asked to report on which kind of management standards their companies use. Several answers

LJ

were allowed.Among those using management standards, thecS 32 NBE G aSOdzNRAG& Yyl 3SYS

important. The largest category of management standards used, howevei G2 G KSNE ® ¢ KA &

13See appendigectionA7 for a detailed definition of the sector according to NACE industrial classification codes.
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exceptionally largeAn example ofa standard mentioned in this group are management standards for societal
secuity and business continuity (ISO 22301)

Theuse oftechnical standards is closely related to the use of product standatdsuse of technical standards

was operationalised into the two sutategoriesproduct standards and other standards. The resporidevere

asked to report which type of technical standards their companiesReseentagewisahere is a smaller group

of ICT respondents saying that they use product standards Kapee4-12), while a higher percentage of
respondents says that they use other technical standagd& | YL S& 2F G20 KSNE (éeLiSa 27
within ICT are electrotechnical standards, standards for data and telecommunication, standards for formatting
data, as well as standards on geogragaih information. Multiple Swedish companies in the ICT sector highlight
technical standards as an absolute prerequisite to achieving afwaltioning market. Technical standards
permeate all levels of business from marketing and communications to saleimplementation, quality
assurance and follow up processes.

Figure4-12: Distribution of gandards usedMultiple answers allowedg in percent of total sample)N=187

98%
76%
64%
39%45% 45% 41%
31%
24% 24%
13% 17% 15%
B ] = =
Quality Health and  Environment Security Other Product Others
management safety management management standards
standards management standards standards (e.qg.
standards ICT)
Management standards Technical standards

m ICT mAll sectors

The use of management standards mighlate to a wide range of standards areas. Therefore, the management
standard variable was divided into smaller categories such as quality management standards, health and safety
management standards, environment management standards, security manageta@adards and otherThe
analysis of standards used indicates that companies within the ICT sector usenatii@gement standardban
companies within the other sectors studiethismight bepartly due to the fact that IC€ompanies in general

are smalbusinesses operatingn international marketsAs explained in the sector introduction, the ICT sector

is a relatively young sector where the use of standardization is in a maturation phase, and where many companies
still are in a process of adopting amdglementing standards.

Sales, Marketing and Market Access

Figure4-13 displays how companies within the ICT sector follow the same tendencies as the survey dataset
average. On different statements regarding sales, marketing antkehaccessthe ICT companies are
remarkablysimilar tothe average survey company. The respondents were asked how they consider benefits of
standards on a scale from 1 = not important, to 5 = important, in different statements. The results displayed in

the figure demonstrate that the ICT respondents agree that standards to a high degree create trust and
O2yFARSYOS 4AGK O2YLIYASaAaQ O0dzad2YSNRI AAYLIEATE 02YYd:
O2YLI yASaQ LINRRdzOG A I y Rbility 5fpdadudsSadServicgs iviBheiat8getimarRetsO 2 Y LI
and simplify export. ICT companigenerallyaffirm the considerable benefits of standardsigure4-13 also

shows that the result is robust across the Nordic countries.
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Figure4-13: Sales, marketing and market acce$$=187
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35% 36%
33%10s 28%
28%| 28% 27% 28%
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Standards create trust Standards simplify Standards improve theThe use of standards The use of standards

31%

and confidence with  communication quality of our products  increases the simplifies for my
our customers  between producer and  and services compatibility of our company to export
customer product and services goods and services

with our target market

m1 (disagree)m2 m3 m4 m5 (agree)

Regression analyssespportthat the more important respondents find following and applyingnstards to their

companies, the more the respondents agreith the statements listed irFigure4-13. In the free comment

section of the surveysome of the respondents used the opportunity to elaborate their understanding

regarding standard3mportance for sale, marketing and matkaccess with expectations among customers in

the markets. One of the respondents did e.g. report thaX  geSstanidards to enable our systems to interact

gA0K (KS 2 TnisaesperlenpgdtNdppoe from other colleagusypicalresponse waor example
G{dFyRINRA YIS Al SI adndnNAliK 21dgi0 Saia y=R I 2NRefficientbantt SO ayty 2
wellFdzy OG A2y Ay 3 YI N) SiGé

In the free comment section of the survegome of the ICT respondents used the opportunityeiplainwhy

following standards is convenienfypical responses from these respondeatmsisted ofstatements such as
G0dzaAG2YSNE FYR LI NIYSNE 06S02YS al FSNIgAGK adlkyRINR dza
than they could have obtained withhd K S NJ 2 NR&NIRySE @2 M)f A G KS St SOGNRYAO
is undeniably important to havestablished standards for electronic communication of standardized commercial
R2O0dzYSy G asé

The ICT respondents deviate from the rest of the survegnwit comes tocompanyd AT S® ¢ KS NBaLR2y |
answersas illustratedin Figure4-13 did not seem tobe correlated with companysize. The ICT respondents

evaluated the statements found iRigure4-13 independenty of the size of their companies. This idoe due

to the fact thatthe surve® ICT category consists of many micro and small companies compared to the rest of

the survey.

Production and supply chain efficiency

To thegenerallj dzSa G A2y GaR¥ &KIYiRIeNFa | FFSOG &2dzNJ O2YLI yeQa |
AYY20 0AGS IRt OBA2EREYGAa 6SNB alSR (2 tordiffrenSNI G e Sa
assertionsFigured-14 presents results on the relationghbetween standardization and innovatiofhis figure

Aa oFaSR 2y @&Sa YR y2 ljdSatdizya NBfFGSR (2 RAFFSNBY
ability or willingness to develop innovative solutio®me Swedish companies in the ICT arecbnvey that

standards can sometimexct as a brake oproduct development, especially in industries that progress rapidly.

On the other hand, some companies see technical standards as a good base structure feaddatge
innovations Here too, compams in the ICT industry are approximating theveyaverageThe ICT respondents

F2ft26 G(KS aly$S GSyRSyoOe Ia GKS NBad 2F (KS NBaLRyRSy
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Figure4-14: In what way do standards affect your companyédility or willingness to develop innovative solutions? (In
percent), N=187

59%
54%

30% 30%

24% 26%
14%
= .

Following standards is a good Due to standards our By applying standards our Standards reduce time to
means to follow technical company is prevented from company can put more  market for new products
developments developing innovative resources into developing
technology innovative activitites

m |CT mAll sectors

Figure4-15LINB aSy i a |y 20SNWBASS 2F L/ ¢ O2YLI yASaQ SELISNASYO
and value chain efficiency comparedtte average of all sector$he figure displays thatompanies within the

ICT sector regard standards as particularly important with respect to helping them to comply with regulations

and reducing risk of manufacturing errors.

Figure4-15: Production and supply chain efficiency (In perceny=187
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Case atdy: Stiki

Stiki- Information Securitys a small Icelandic company specialized in software development, data hosting and
consultancy, primarily operatg on a global leve$tikiwas the second company in Iceland to receive information
security certification in 2002 (BS 7799, prior to ISO/IEC 278€dndards include international comparison and
certification of quality and thussing standards lies @ KS KSIF NIi 2 F { K SStikdevelbis yvd| Q &

kinds of software, one for risk management and a heeltaluation software.

PYOAE GKS GdzNYy 2F GKS YATESYyyAdzYs AYyTF2NXYIEGAZ2Y |2V

Iceland.Hosting sensitive information within a private company was higbhtroversialat the time. In order to
meet the problem, applying standards was essemtifl i Aability@ogain trust so that could enter the market.

In this context, implementing GBIEC27001 on information security management system has proven to be of

vital importance.

Thefastdeveloping information technology has led to increased call for security resulting in the need gf high

quality riskmanagement.Risk analysis has becomen anherent part of decisioimmaking processes for all
companies and the development of security standards is thus dokdyrther technological developmenstiki
has identified security and quality policies to be the key to professionalism and suckhass.Stiki builds itg

operation, for staff and clients, on ISO/EIC 27001 and ISO 9001 starfi@ki@ssists companies and institutions

2 LIS |

LS 2

worldwide in implementing information security and quality management systems based on ISO/IEC 27001:2013
and ISO 9002015.Ly O2yySOilAz2y 6A0GK (GKS O2YLIl yeQa 2LISNIGAZ2Y {

The databasencludes knowledge of the historical development behind every standardlaglgs Stikto predict
trends andhelp companiesake informed, cautios steps into the future.

In the aftermath of the financial crash in Iceland in 2008, many local companies lost trust on the international

market, especially in the Netherlands and the UK. In the midst of the c8igimade a deal with a large British

contractor, proving that standards validate the professional practices of a company amidst external difficulties.

In a world of fasteveloping technology and globalization, Stiki emphasizes that the implementation of

standards has become gradually morepintant. In the modern sense, as recognizedstiki Iceland is not an

isolated island. The international comparison built into the standards makes it possible for a small company like

Stikito place itself among the best on the international market.

4.4. Healthcare

The Nordic healthcare systems are taxatloased and locally
administered with equal access to servides all citizens The
Healthcare sector is very heterogewus ranging from locally
providedand publicly financed nursirggervicesat the one end of
the scale to exporters of hightech medical technology and
pharmaceutical products on the othdn general, markets have ¢
low level of influence on the functioning of the healthcar

Key information¢ data set: 1D
companies from Sweden, Norway,

Finland, Denmark
Company size| Exporting companies in
Micro: 23% sample:35%

Small: 20% Use of standards:

systems in the Nordic countries, at least in part because eqt [/Ied|ur;1‘.154% i Managem.ent
and equally are important priorities at the political level] ~2 9¢ °%7 standards: 579
Nevertheless, productivity and efficiency are aspects t I Technical
continually appear on the political agenda, both in general budy, standards: 739

discussions and in more specific discussions such as the economic issueg teltte demographic changes
resulting in a larger share of elderly people in the Nordic populatidss.public healthcare expenditure

constituted between 12 and 19 percent of total public expenditure in all the Nordic countries in 2014, measures
that facilitate increased productivity could potentially cut public healthcare expenditure drastically without
deteriorating either the quality or quantity of healthcare services. In this respect, standardization could play a
significant role, whether in facilitang efficiency at healthcare institutions through for instance organizational
management standards, or enabling the elderly to live longer in their own homes by ensuring that digital self

help solutions can communicate with each other and be operatediuiseafriendly way.
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The use of standards

The healthcare sectarovers a broad group of services and products including hospitals and different medical
practices, esidentialand nursingcare as well as manufacturing of pharmaceutical products and medical
devices!* Figure4-16 below presents an overview of the standards used inhbalthcare sector. In the same

way as for the rest of the companies that participated in the survey, almost nine out of ten resposdgtitat

their companiesuse national, European or international standards. In other words, standardization is also very
important for healthcare development, which corresponds to the situation in other business sectors in the Nordic
countries.

Healthcare is deterogereous sector including companidsat serveonly national marketsas well as companies

focusing purely orexports. In the survey samplegwo out of three companies operate onig the domestic

market. Among users of healthcare standards, there is a somewdrger group thatsays they use
public/governmental standards than the average. This magueto the industry's close association with the

public sector. Some of the respondents make a note inctirament section of the surveyy clarifying thati X

we cal them [the users/custoniéBr 8 OA GAT Syaz y2G O0dzaG2YSNEES aadsS | NB
Go6S FNB y2i | O2YLIlye GKIG aSftfa LINERdzOAlargeawddish SNIIA OS¢
companyfor examplecarries out many ifferent operations (healthcare, elderly care and rehabilitation to
mention a few) and hence falls under different regulations depending on the type of the operation. The quality
manager at the company emphasizes the importance of quality management stnf&O 9001:2015) and
environmental management (ISO 14001:2015) at all levels of the organization, and a shared responsibility
between the different levels of management in the implementation of the standards.

Figure4-16: What standards are the most used in your company? (several answers allowied)ercent N=119

91%
87%
35%
25% 23%
16% 18%
~ .
National, European (EN) or  Consortia standards Public/ governmental Company specific standards
international (ISO, EIC) standards

m Healthcare m All sectors

The survey showed that three out of four healthcare providers use technical standards, and 57 percent use
management standards. Here the imtry differs from the average sample. There are fewer companies that
make use of technical standardshile there are more healthcare providers that use management standards.
The use of management standards might relate to a wide range of standards Bneasfore, the management
standard variable was divided into smaller categories such as quality management standards, health and safety

14 See appendigectionA7 for a detailed definition of the sector acdimig to NACE industrial classification codes.
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management standards, environment management standards, security management standards angexher
Figure4-17).

Figure4-17: Distribution of gandards usedMultiple answers allowedg in percent of total sample)N=119

64%
50% 51%
45%
41%
36%
310 31%
24% 24%
15%
11% oy
“| I
m
Quality Health and  Environment Security Other Product Others
management safety management management standards
standards management  standards standards (e.g.
standards ICT)
Management standards Technical standards

m Healthcare m All sectors

The companies have a distributitretweenthe different managemenistandardcategorieghat is comparable

to the rest of the data set, although there is a slightly larger group reporting that they use quality management
standards. One Swedish company experienced a significant shift when it started to implement quality
management ®ndards¢ from a focus on economy to a primary focus on quality. According to the quality
manager at the company, using quality management standards provides a structure to the organization, as well
as facilitaing different follow-up processesTheuse d technical standards is closely related to the use of product
standards.The use of technical standards was operationalised into the twecsitgories product standards

and other standards. The respondents were asked to report which type of techniodilsts their companies
use.As for the use of technical standards, there is also a smaller group that uses product standards than in the
dataset overall.

Sales, Marketing and Market Access

A larger group of respondents répé that standards help theiltompaniesto acquire new international

customers as well as to increase sales to existing international customers, even though the sector respondents

in general seem less orientedwardssales and export. Many of the respondents elaboraig this in the free

comment section of the surveyy statingthat & lj dzSa G A 2 y a aNBedporddey @ MB f Sa@idy & F2 NJ
G6S R2 y.Althe SamedenblA large group of healthceoenpaniesagree that standardization simplifies

their company's exports of pducts and services. At the same tinmany of the respondents repeédn the

survey that their companies do not export, atidat it islikely that they never will become exporters.

Figure 418 showshow companies within the healthcare sector follow themnsatendencies as the survey dataset
average. On different statements regarding sales, marketing and market atvedsealthcare providers are
remarkably similar to theaverage survey company. The respondents were asked to consider howadteey
benefitsof standards on a scale from het important, to 5 = important, in different statements. The experience
of importance of the different items describing sales, marketing and market access increast\sitte of the
company
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Figure4-18: Sales, marketing and market acce$$=119
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0 KS a dinidspénaeats Withirithad2igakh8ayesector, company size and their
evaluation of how important following and applying standaisi® theirO2 YLJ yé& Qa LY Iy 62N 1KS
influence the respondenfdendencies to agree with the statementshigure4-18. Regressiomnalyses indicate

that the bigger the companies are, the more the respondents agree théhstatements listed ifrigure4-18,

and the more important respondents find following and applying standards to their companies, thetimegre

agreewith the statements listed ithe figure

In thefree comments section of theurvey Healthcare respondents were asked to elaborateheir views and
experiences regarding sale, marketing and market acdeespondent®main feedback is that following and
applying standardss not that relevant to compete in both domestic and énbational markets in normal
commercial conditionsThisalso applies to théJK standardization study of life scienceétg@an et al. 201%.
The sector is a highly regulated industiiyus, most products cannot be soldithout some kind of regulatory
approval. As underling previouslymost healthcare actors are orientedwardsor related tothe public sector.
Still, standards are important for end users regardieSahether the end user is ithe public sector or in the
private consumer market. For sonué the respondentsstandards contribute to increésg the costsfor the
development of products and services. A big share of the costs is related to pugchagcesses

Production and Supply Chain Efficiency
FHgure 4-19 showshow companies in théealthcaresectordiffer from the average company in the survey with
regards to innovationThe figure focuses on the relationship between standardization and innovatios figure

is based on yemo questions related to different diensions of how standardization affed®s? Y LJI gbiit$ & Q

or willingness to develop innovative solutiotere too, companies in the healthcare sector are approximating

the averageHealthcare companies that have participated in the survey report stanzitidn as a barrier to
developing innovative technology much less than the average. Through standardization, more resources in the
companies are released than in the other sectors to invest in innovation activities. This also reflects the sector's
work ard mission. Much of the sector development processes and challenges are about meeting the forthcoming
challenges in the healthcare sectitrat arerelated to major societal challenges such as the aging population,
services for relatives,-eare and so on.

15 The life sciences sector is comprised of threessglors: pharmaceuticals, medical technologies @eet) and

biotechnology.
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Hgure 4-19: In what way do standards affect your compa@yability or willingness to develop innovative solutions? (in
percent), N=119

62% 59%

31% 0,
30% 26%
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Following standards is a godue to standards our companyBy applying standards our Standards reduce time to
means to follow technical is prevented from developing company can put more market for new products
developments innovative technology resources into developing
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m Healthcare m All sectors

With regardsto statements related to how standardization contributedtie O2 YLI Y A S&Q LINR RdzOGA 2 Y
OKIAys (KS NBalLRyRSyldiaQ NBLIASa INB Ofz2asS (2 GKS | @St
AYLERNIFYyG O2yiNRodziAzy 2F &aidl yRFNRATFGA2Yy &aSSgra (2 o
processes. Like the rest of the survey respondents, the respondents within the healthcare sector agree that
standardization helps their companies comply with regulations. Concerning this last statement, the respondents

within the healthcare sector do ifiact agree more that standards help them follow regulations than the average

of all the respondents included in the data set, e.g. because healthcare providers are contracted by the public

sector to provide healthcare services. For healthcare providegemneral, applying and following standards is

necessary taget new contracts with customers. One of the survey respondents highlighteddhét ¢S | NB
certified, but do not take part in standardization work. We seek new knowledge by participating in andses

seminars. The new knowledge is important to meet changes in the standards we are approved for or consider to

0S I LILINPT@SRdingsaeddrding benefits of standaate similar to thebenefits discussedn the UK
standardization analyses of liseiencesHogan et al. 2015 The report concludes that standards simplify the

process for regulators to ensure products are complitnrould be costliefor companies to try to demonstrate
compliancewith regulations using their own procedures.

Figure4-20shows the average on a scale of 1 = disagree, to 5 = agree, on statements related to different elements
of the company's value chain. On statements regarding production and supply chain efficiency, healthcare
providers adhee to the average for all companies in the survey in total. Regression analysis shows that the
degree of agreement on the different elements regarding production and supply chain efficiency rises with

increased company size.
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Figure4-20: Production and supply chain efficiency (in perceny=119
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Case aidy: Stiftelsen StoraSkondal

Stiftelsen StoreBkéndal is a big Swedish private foundation with around 600 employees. The foundatig
operations in a dierse range of areas within the healthcaector such as neurological rehabilitation, health g

bn has
nd

elderly care, psychological treatment and services for people with disabilities. In addition to healthcare sgrvices,

Stiftelsen Stora Skodndal also maintainseigiions in areas such as childcare, education and prop
management.

Stiftelsen Stora Skondal primarily operates on a national level. Its primary clients are public sector actors
municipalities and country councils that procure healthcare oeotervices from the foundation. Its seconds
clients are individuals that utilise the services.

As the sector analysis shows, the use of management standards is essential to the healthcare sect
Stiftelsen Stora Skdndal being no exception. Thadation complies to a wide range of standardanging from
general management standards such as the 1ISO 9001 and ISO 14001 affecting the core of its oper
industry-specific standards and technical standards for procurement of products and service

Complying to standards is vital for Stiftelsen Stora Skéndal in maintaining high quality operations, W
essential in the competitive healthcare industry that the foundation operates in. In addition to contributi
good operational quality, comging to standards helps Stiftelsen Stora Skoérnidameeting the minimum
requirements stipulated by public sector procurers in tendering processes.

The strategic decision to start implementing standards was taken a few years back, and has since Hazhats
AYLI Ol 2y GKS F2dzyRIFIGA2yQa 2LISNIdGA2yad ! FGSNI G
from times of economic hardship, along the way experiencing a shift in focus from economic efficien
primary focus on quality developent. Indirectly, this shift has benefitted the overall economic efficiency of
foundation.
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One wayin which standards have helped Stiftelsen Stora Skéndal improve the quality of its operations is by
systematisinglifferent follow-up procedures andhe regular work on quality assuranceboth with regards to
economic and environmental efficiencior example, the use of standards has changed the way in which
Stiftelsen Stora Skdndal follewp on operational results that deviate from standard routines.erdas before,
the follow-up process was based on more or less arbitrary criteria, the criteria are now based on the guality
management standard/hich has led to a perceived overall improvement in operational quality.

One concrete example is when StifteisBtora Skondal decided to replatefood supplier, as it did not live up
to the minimum requirements stipulated by the standard. Another concrete example of how standardg have
0SSy AYLX SYSYGSR Ay G(G(KS TF2dzyRI (A 2ayhkdiag agd2bdchmarking gfdzl € A § &
different parts of operations by using the same follaw parameters everywhere, which is important for a big
organisation such as Stiftelsen Stora Skondal. Lastly, with regards to environmental aspects, environmental
standardssuch as the ISO 14001 have helped Stiftelsen Stora Skdndal in reducing the use of chemicals in|different
products, as well as reviewing the energy consumption from heating, water and electricity.

The responsibility for the implementation of standards dift€lsen Stora Skéndal starts in the quality
department and is then shared by the entire organization. The shared responsibility is aided by the fact that most
2T GKS 7T2dzy Rl i Asrafegidallyl®ouds ddfollotv angriagereNtstandards. In adalit, public
sector procurers require healthcare providers such as Stiftelsen Stora Skéndal to adhere to environmental
standards. Following standards also helps Stiftelsen Stora Skondal comply with laws and regulations in the
healthcare sector such as th@&al Services AcSfcialtjanstlagenpand the Health and Medical Service Act

(Sjukvardslagen).

The main cost of standards at Stiftelsen Stora Skoéndal lies in the implementation phase. Seeing that
implementation is a learning process for management atiealels, implementation of standards a time-
consuming process in a big organization like Stiftelsen Stora Skondal. At the same time, the use of standards has

generated an overall willingness among employees to further develop the quality of the fouyidatio 2 LIS NI G A 2 v .

On an overall level, there is a belief among the management of Stiftelsen Stora Skdndal that the benefits |of using
standards clearly exceed the costs. The benefits are mainly related to improving the overall structure and quality
of operatons. The foundation believes that the use of standards will become increasingly important in future
because of the growing competition among healthcare providers. Nonetheless, the management at Stiftelsen
Stora Skdndaees this as a good opportunity torfiaer improve its operations by the help of standards, as well

as a reason to start marketing the use of standards as a symbol for quality towards end users.

Case atdy: Sensio

Sensio is a Norwegian entrepreneudampanyin the Homeautomationand welfae technology sector. Welfare
technology is a collective term for technical solutions developed to make everyday life easier. Within the|welfare
market, Sensio provides a platform for welfare technology that provides comprehensive solutions |across
different services and systems. Sensio hasdleveral products: Patient alert with mobiddarm central social
carealarm, environmental control, extendeshfetyand housing planning, digital surveillance, video surveillance
24/7, violence alarms anthdoor positoning. The platform is a form of flexible infrastructure making sure [that
new solutionscan be applied as welfare technology maturéd/elfare technology impes greater freedom
security and proximity for both patients, employeasd next of kin Throughsimple use of custom solutiors,
contact with family, friends and support can bwintainedfrom the sofa as a supplement to the regular visits.

¢KS deaidsSvya OFly 0SS dzaASR 020K G AyaldAaddziaAzya Lha oSftf
are purchasedand used by many Norwegian municipalitéesd their inhabitants

w
puls

{Syarz2Qa ¢St FI NB S O Koy stdn@ar sofithe-ghelfdpiiodlu2tsina contbiNdion dvith 3a
constant innovation of new solution®y using recognized standards fbe integration of different solution
such associal carealarms and surveillanceand digital surveillanceproducts from different suppliers a
available. Standards help Sensio to communicate with customers and become sgpplidic. Standardizatign
also makes it easier to work out tende@ne example is the development®bécial Care Alarm Internet Protog¢ol

(SCAIP) as a standard that is implementegldgn social caralarmsolutions.SCAIP is a Swedish national standard
SS 91100:2014aving defied SCAIP as a standard means that SCAIP is easy to incledders. After the

D Uy
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Norwegian Directorate of Health adopt&CAIRs a recommended standard, Sensio could become more specific

in tendering processes. Standards allow information exchange. Wyrstarss talk together, the municipalities
can go for safer procurement.

2SEFINSE (SOKy2t238 Aa | ySg A yiRdestanNddareless Sevedoped &n8 y
not applied in the welfare sector. National guides feglfare technobgy standards are missingt ! a I |ad
we do not have any standaali G A 2y 02 R& 2 NJ | 3 S ihddmparfR @00. Morvaigasmakyé >

municipalities using different solutions and demanding diffeqgraducts implemented in different way$hisis

arz2Qa
ZLJLX A S
al ea

also a challenge for municipalities that want patient control. There are no standards defining electronic medical

records, response centrg or for receiving obligations from healthcare professionals. One exaimplbisisthe

area ofelectronic medtal record, where therearethree vendorsand all of them are defined differently. Sensio

must thereforeapplyand handle three different standards in tendering proces3ée. lack of standards prevest
innovation. If the municipality asks for two suppsieto collaborate, Sensimay experience that potential
partners do not want cooperation because of the use of differstaindards StremGundersersays (i K |'taj
establish and reduce risk in innovation processesre standards should be developed aqupied tothe sector

020K FY2y3 LINPRdzZOSNA YR dzaASNEé® ! OO2NRAYy3I G2 |GKS [/ ¢h

FOGAGI GSR Llzia Ayy20FGA2y LINRPOS&aasSa 2y K2t Re®

Sensio sees new challenges related to the lack of standards within upcoming Busim@srtunities and

innovation projects such as the use of protocols for administration and patient care and medical treatment. Lack
of standards causes uncertainty among suppliers and customers. With the lack of standards, the consumer gets

poorer solutims. The CT6tatesT dzNIi KSNJ G KIF 4 aL GKAYy{1 GKFG F2NI opiK GKS
we will clearly be able to deliver better products if the standardization process was accelerating and more

standards were available to appy.

Ever sinceil was discoveredn Norway in1969, the petroleum Key informationc data set: 1
industry has gained increased importance for the Norwegi 141 Norwegia companie.s ‘

economy. For instance, although only 3.5 perceraltgmployed

b2NBSIALYE 62N]ISR SAGKAY §K companysize;  Share of exporting |
: 4 Micro: 6% companies in
share of total value added the economy was approximately 22 i )
o Small: 19% sample: 68%
percent the same year. Industgpecific standards have beer L
i . o g i . | Medium: 31% | Use of standards:
developed in tandem with thél y' R dzagiow i@ &conomic 0
Large 43% f  Management

importance, ensuring efficient production procedures as well
safe and healthy work environmenftBoday there isa vast range )
of standards targeting the industry, ranging from health ar T Technical

safety standards to technical production standards. Drilli standards: 98%
standards, for instance, specify principles and requirements for fixed and floating platforms, inchuling

standards: 34%

maintenance, well control systems, in addition to specifications relating to well pipes, riser systems, well
cementation and pressure testinglthough somewhat indirectly, one could argue that standards used in the
industry have contributed to andnabled economic growth and financing of the Norwegian welfare system, the

latter depending heavily on public tax revenues from the indugtithough the future price of oil is expected to
remain somewhat lower thaits record high average price in 2014etindustry will play a dominant role in the

Norwegian economy also in the years to corii@e petroleum estimate in our industgpecific regression
analysis indicatea strong correlation betweethe applicationof new standards anthbourproductivity.

The use of standards

The petroleum production sector includes both extraction and refinement of petroleum resources, as well as the

petroleum supply industry providing various support activities and manufactured ¢éodis.the dataset,

petroleum productionmainly represents largecompaniescompared to the remaining sectors studied. Three

out of four companies are mediwsized or big companies. The sector is further characterised by global

companies. Nearly 70 percent of the companies operate in both ddmestd foreign markets. The following

16 See appendigectionA7 for a detailed definition of the sector according #®QNE industrial classification codes.
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sector.

wS3IFNRAYy3I GKS ljdzSaidArzy a2 KIFG &l pfuRipledRsivers- wed alwedl.a i dza SR
Nearly all respondents replied that they use national, European or international standards, which is the same
tendency as that of companies within the manufacturing indudtith regards tastandards used, the petroleum

companies stand out in one aeone out of three respondents within this sector reported that compapegcific

standards are among the most used standards in their company.

Figure4-21: What standards are the most used in your companyftiple answers allowed in percent) N=141

98%

91%
33% 35%
25% 23%
16%
« | L
National, European (EN) or  Consortia standards Public/ governmental Company specific standards
international (1ISO, IEC) standards

m Petroleum m All sectors

A deeper dive into the survey data reveals that nearly all petroleum companies use technical standards, which

also makes companies in this sector stand out as supers of technical standards among the istty sectors
studied.Theuse oftechnical standards is closely related to the use of product standdius.use of technical

standards was operationalised into the two scéitegories product standards and other standards. The
respondents were asked to rept which type of technical standards their companies useline with the

situation in the average survey company, the most used technical standard type is product standards. In addition,

nearly 2/3 of petroleum companies also use other technical staslarhat is 20 percent more than the use of
20KSN) G§SOKyAOFt a&aidlyRFNR&a | ONeraa Fff &aSOG2NR &idzRASH
petroleum industry are standards on how to perform certain tasks such as welding, inspections or general
maintenance work, standards on how to use a certain type of equipment or standards for making contracts.
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Figure4-22: Distribution of gandards usedMultiple answers allowedc in percent of total sample)N=141

65%64% 63%
45% 41%
31% 04,31%
26%249 29”0 24%
15%
H =
Quallty Health and  Environment Security Other Product Others
management safety management management standards
standards  management standards standards (e.g.
standards ICT)
Management standards Technical standards

H Petroleum m All sectors

Compared to the survey average, the petroleum companies are limited usgrsbify management standards
(seeFigure4-22). The use of management standards might relate to a wide range of standards areas. Therefore,
the management standard variable was divided into smaller categories such as quality management standards,
health and safety management standards, environment management standards, security management
standards and otherThe respondents were asked to report which of these standards their companies use.
Multiple answers were allowedNhile nearly half the total companies studied use management standards, only
about one thirdof the petroleum companies are users of management standdrds.limited use is espiadly

related to qualitative management standards. The UK standardizastady (Hogan et al.2015) also
demonstratesthe importance of the use of management standards in the energy sector where oil and gas is an
important industry. Respondents within thgK energy sector underline that health and safety standards, in
addition to environmental standards and quality management standaatis widely used. The nature of
activities in the energy sector, which involves dealing with hazardous materials and gvamkofangerous
environmens means that the health and safety of employees is a top priority together with reducing the risk of
harmto the environment. The use of quality management standards demonsttatcompliance is commonly

a pre-qualification regiirement to tender for manufacturing or service contracts.

Sales, marketing and market access

The results presented iRigure4-23 indicate that standards benefit the petroleum companies studied. In the

survey the respondents wee asked to evaluate a set of potential benefits of standards on a scale from 1 =

disagree to 5 = agree. The respondents strongly agreed with the statements expressing that standards benefit

their company. The respondents agreed to a very hjggreewith GKS aidl i S YSyida aadl yRIFNF
ldzt t AGE 2F 2dzNJ LINPRdzOG& ' yR aSNBAOS&EE GadlkyRIFINRa ary
Gadl yRIFNR&E ONBFGS (NM¥zald yR O2yFARSYO s GAGK 2dzNJ Odza i 2
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Figure4-23: Sales, marketing and market acce$$=141
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One interesting finding regarding different variables describing different sides of the relationship between
standards and sales, marketing and access iSIRk 12 O2YLIl ye& &aAl S IyR (G(KS NBaLR
important following and applying standards i 2 i K S A NJplah2for e fitdr@Regression analyses

indicate that the bigger the companies, the more the respondents agree with the statenistetd in Figure

4-24. Regression analysasipportthat the more important respondents find following and applying standards

to their companies, the more the respondents agmih the statements listed irFigure4-23. One of the

respondents explained the relationship between satarketingand accesby elaborating thatt { G I Yy RF NRa I NJ
usedfdNJ G SYRSNAY 3 | yR | NB .QteireSpondénts Supppited thisistateedd. RSt A S NE ¢

The respondents we given the opportunity to elaboraten their answers regarding their evaluations of the
statements inFigure4-23. Many respondents within the Petroleum sector used the opportunitpdmt outthat

standards help building mutlidgrust and strengthen communication especiallyth regards tosafety and

product quality demand 6t NA 2 NAGASa | yR al FSidé NBIdzZANBYSyidia Ay RA
standards and a global engineering company like ours will be abldftoiently provide services globally due to

accesgo i KS a U | oyieRoF theReBpondents elaborated.

Production and supply chain efficiency

Figure4-24 displays the responden@view on the relationship between standardizati@and innovationThis

figure isbasedonyef2 ljdzSaidAiz2ya NBflFIGSR (2 RAFTFSNBYyl RAYSyaarzy
ability or willingness to develop innovative solutiofis2 G KS ljdzSaidA2y daLy @KIG 6l @& R
O2YLIl yeRae | aN) gAffAy3IySaa (2 RSGOSt2L) Ayy20F A0S a2t d
same way as the survey average. Most petroleum companies agree that following standards is a good means for
following technical developments. At the same time,nstardization does not seem to prevent petroleum

companies from developing innovative technology. For 30 percent of the petroleum companies, applying
standards enables them to put more resources into developing innovative activities.
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Figure4-24: In what way do standards affect your company's ability or willingness to develop innovative solutions? (in
percent) N=141
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Further analysis of the survey data confirms that standardization contributes to strengtherrk tasks and
O2YYdzy AOF A2y | ONR&a (i KBgueey)  0neas&la omd k- disdzsee, @f6 = agyed, 04 S S
most respondents representing the petroleum sector agreed that standards affect the productiosuapty

chain efficiency in a positive direction. Among the petroleum companies, standards are an especially important

means to simplify purchase and tendering processes. The sector is characterised and influenced by governmental
regulations. Thisnaybe the reason why petroleum responderggree to a larger extent than thether sectors

G2 GKS adGlriSYSyid aaidlyRFNRa&a KSfLI (2 O2YLX e ¢6AlGK NBIdA

Figure4-25: Production and supply chain efficiency (In peragriN=141
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Casestudy: Statoil ASAY

Statoil was founded as The Norwegian State Oil company (Statoil) in 1972. Currently Statoil is by far the
company in Norway and the Nordic region measured by sales income. Statoil is an international energy.
company with operations in over 30 countries and employs about 21 000 employees and consultants

worldwide. The company is headquartered in Stavanger Norway and about 18 000 their employees wor
Norway.

Partly due to the dramatic drop in oil prices from 205tatoil, like the rest of the oil and gas industry, need
to pursue cost cutting measures throughout their operations. Statoil is currently implementing a cost effi
program called S8ISimplification, Standardization and Industrialization. Tigtothe implementation of SSI,
Statoil reduces cost by removing customized solutions and implementing standards to induce industriali
CKdzaXZ AAYLI AFAOFIGAZ2Y FYR adl yRFENRATFGAZ2Y A& |0
Norwegan oil and gas industry pursued the use of standards to reduce costs, with great success. Back
Norwegian oil and gas industry including Statoil experienced a similar situation as it is now. In-t@90sg
the industry cost level combined witbw oil prices made development of new projects in the North Sea oi
unprofitable. At that time the Ministry of Industry and Energy took the initiative to form a Development al
Operations Forum for the Norwegian petroleum sector. This forum developeddastny initiative called
NORSO#Norsk sokkels konkurransefortrinfgr which harmonizing the specifications of the Norwegian oil
companies Hydro, Saga and Statoil into NORSOK standards was a significant part of this initiative. The
standards, managfd by Standards Norway, did to a large degree refer to international standards and pro
additions to them.

It is documented that Statoil and the Norwegian Oil and Gas Industry were at their most cost effective in
project development around theyearaon @ 2 KSy (KS 2Af LINAOS NRasS R
focus shifted towards expanding production, rather than concentrating on the use of common industry g
international standards in procurement processes. Expensive customized oodasppliers, packed with
extensive compangpecific requirements, again became the norm again. Through the SSI program Statg
go through all their topside equipment, reducing the complexity one by one, seeking to link their procure
to establishedstandards. By removing simple and unnecessary features, Statoil has managed to bring d
Ozada 2F a2YS SldALIYSYyG o6& dzJ G2 dn LISNOSyYyid Ay
ambition is to reduce the cost of equipment and equipment packagigh more than 50 percent compared t
the 2013level according to Statoil the results @b standardization work have been very positive so far.

Statoil is also an active participant in international standardization and is encourfagingplementaton of
industry standards globallyfhey emphasizthat companybased requirements are a general problem and
industrialization of the value chain demands compliandth standards across operators. Thus, recerttig

largest oil producing companies of therld have initiated a new cooperation making more harmonized and

common purchase specifications based on industry and international reference standards that will bene|
whole industry. The initiative is run through Internatioedsociatiorof Oil ard Gas Producers (IOGP) Joint
Industry Project 33. The harmonized additions will be offered to the respeStadardizatiorDevelopment
Bodies for inclusion in the relevant standards. Moreover, a recent extensive revision of the Norwegian N
standardsconcluded that nearly 20 percent of the 79 NORS@Kdards should be withdrawn, and that the
Norwegian oil and gas industry should take an active part in makingethainingstandards become
international ISO and IEC standards.
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17There is currently a propodabm the the board of directors of Statoil to change the name of the company to Eq
The new name will be proposed to shareholders in a resolution to the Annual General Meetifigpbha$2018.
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4.6. Process industry and matials

The process industry has been characterized by global... - . —
consolidation in recent decades. The markets have becol AaA eI IS EIEREE e ele ) ey IEs
more integrated globally, and the industry msarked by a

from Finland, Sweden and Denmark

demanding mix of three competition factorigrge irreversible | €0mpany size| Share of exporting
capital investments, lgh fixed costs relative to variable cost Micro: 14% companies in sampl@2%

and homogeneous products. Industries with these competitij SmMall: 28% | Use of standards:

conditions are highly sensitive to overcapacifjhe Nordic | Medium: 29% f Management
countries hae experienced a downturn in production after the Large 28% standards: 79%
financial crisisFor instancethe steel production in Sweden 1 Technical
wentdown 20 percent from 2007 to 2016, while the Norwegiz standards: 76%

production declined by12 percent and Finnish production percent. This follows the global pattern where
production shifts from the western to eastern economiegebproduction irthe EU went down 23 percent from
2007 to 2016, while steel production in Asia increased by 50 perhaitig the same perioéf

Nordic companies try t@wompensate for high labor costbrough product qualityand thus higher prices,
especally in consumer goods and technology markeiscess tacompetent laboris important, but processes

are often automated, so the ability to further develop and improve production processegen morecritical.

In the development of new processes and cleaproducts, researchers work systematically in the industrial
halls, together with the operators and engineers in the company. The same applies to the workshop expertise in
industrial research and development units

The use of standards

The process indiiry and materials sector @hudes production of a wide range of productscluding chemicals,

wood basedproductsand basic metal? Figure4-26 presents an overview of the standards used in the process
industry sector.As for therest of the companies that participated in the survey, almost nine out of ten
respondentsstate that their companiesuse national, European or international standards. In other words,
standardization is also very important for process industry sector ldpweent, which corresponds to the

situation in other business sectors in the Nordic countries. Process industry and materials is a highly international
sector, with 92 percent of companies opeliat both in domestic and foreign market$he high number of
companies operatingn international marketsmay explain the high number of companies using national,
European and international standards. One of the respondents suppmén more cooperation among
standardization bodies across countries to compith standards by elaboratingthat { G I Yy Rl NRa & K2 dzf R
more harmonised at a global level to avoid that each coutiérelops unique legislation and standsedAnother

respondent highlighted the importance of the use of standards by explainingdhXt; néaids make it easier

to describe production and products, and define what is good qualitywdrad is not. Standards promote a

& G NYzO (i dzNB R . 4 thiéd reSpandeatxibined that X | LILJX @ Ay3 &dlF yRIFINR& R2S8a
produwcts, but productsk I G I NB Y 2 NBA\s wiith dtimiréspvop thelNkrdic sample, the understanding of

the importance of standards increaseith largercompany size.

Compared to the total number of companies that participated in the survey, there is a higher numivecesp
and materials companies that use consortia standards than among the remaining sectors.

18 https://www.worldsteel.org/en/dam/jcr:3e275c7-8f11-4e7fa5d823d9bc5c508f/Steel+Statistical+Yearbook+2017.pdf
19See appendigectionA7 for a detailed definition of the sector according to NACE industrial classification codes.
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Figure4-26: What standards are the most used in your companyuftiple answers allowed in percent), N=92

96%

91%
36%
25% 26% 5394
16%
= -
I
National, European (EN) or  Consortia standards Public/ governmental ~ Company specific standards
international (1ISO, IEC) standards

B Process industry and materials m All sectors

The process and materials sectstands outin the Nordic surveylue tothe high number of companies using
management standards (ffrcent),which is the same acrosdl countries. Small and mediwsized companies
contribute to raisng the high share of conpanies using management standarde use of management
standards might relate to a wide range of standards areas. Therefore, the management standard variable was
divided into smaller categories such as quality management standards, health and safetgemama
standards, environment management standards, security management standards and dtkerespondents

were asked to report on which management standards their companiesvugéple answers were allowedhe
process industry companies are partialjaactive users of quality management standards, environment
management standards and health and safety management standgigisré 426).

In additionto beinga diligent user of management standards, the process industanactive user of technical
standards. Three out of four companies report that they use technical standEndsise oftechnical standards

is closely related to the use of product standar@iee use of technical standards was operationalised into the
two sub-categories product staratds and other standards. The respondents were asked to report which type of
technical standards their companies uddultiple answers were allowedSimilar tothe rest of the Nordic
standard sample, the process industry companiesfaguentusers of prauct standardsKigure4-27).
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Figure4-27: Distribution of gandards usedMultiple answers allowed in percent of total sample)N=92

76%
63%64%
59% ’
45%
0,
37% 41%
31% 32%
24%
16%15% 13%
il =
Quality Health and  Environment Security Other Product Others
management safety management management standards
standards = management standards standards (e.g.
standards ICT)
Management standards Technical standards

m Process industry and materials m All sectors

Sales, marketing and market access

How the se of standards affects economic development at the micro level becateaswhen the process
industry respondents answer questions about the relationship between standards and sales, marketing and
market access. On various statememtgyarding benefits elated to sales, marketing and market access
respondents were asked to rate these on a scale of 1 = disagree to 5 = agree. Creating trust and confidence with
customers is regarded as the commercially most important feature of standards. In generalatieefew
discrepancies for companies in the sector as compared to the averageiast majority ofespondents, like the
crosssector average of the companies that participated in the survey, agreed that following standards has

benefits for the company. Fof 2 6 Ay 3 adlt yRIFINRa YI1Sa O02YLIyASa AyONBI 2

products and services with target markets, improves the quality of products and services, simplifies
communication between producer and customer and creates trust and confidanmngi KS O2 YLJI yA S
customers¢t 2 (GKS adlGdSYSyid aiGKS dzasS 2F adl yRINR&a aAvYLX AT
there were slightly fewer companies that agreed. This finding might be caused by the@éangy tradition for

export and tha e.g.many of the companies are born global or influenced by global ownership. When the share

of export is high, the experience of the relationship between export and standards bseomaetine or a normal

sales and markétg practice.

One of the Swedisrespondents elaboratedn perspectives on benefits and saley explaining that when his

O2YLJl yeQa adzO2y {iNI OG2NE NI T dre Smpady isdzedto fingriew busidedls @ LINE R
partners that sharéts aimof deliveingproducts andd SNIA O0Sa G KIF i O2NNBaALRYR gAGK 0
regarding price, functions, flexibilitgtc.

The survey results indicate that the companies within the process and materials sector experience benefits of
standards to a lower degree than the sdtsample average. This is exemplified by the replies to the Swedish
survey,which conveythat the use of standards risks affecting production efficiency in a negative way, making
production more expensive. One of the Swedish respondents elaboratedtiisdiby claimingthat 8 2 YSG A Y S &
standards lead to more expensive solutions and constructions. Stardiamfsen limit alternatives and might
Ffaz o06S02YS | 6 NINBG Shedish NdmpaGiad Side BthidaBdg bhecause their customers
require it.
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Figure4-28: Sales, marketing and market acce$$=92

40081% 41%

37% 38% 38%

29% 29%

26%
22% 21% 21% 22%
17%
14%
9% 6%
I 2%

Standards create trust Standards simplify Standards improve theThe use of standards The use of standards

and confidence with communication quality of our products  increases the simplifies for my
our customers  between producer and and services compatibility of our  company to export
customer product and services goods and services

with our target market

m 1 (disagree)m2 m3 m4 m5 (agree)

Regression analyses indicate that the bigger the companies, the more the respondents agree with the statements

listed in Figure4-28. Regression analysesipport that the more important respondents find following and

applying standards to their companies, the more the respondents agithehe statements listed ifrigure4-28.

For the highly global market-oriented processindustry and materials sectors, international standards are

important to be able to compete on target markets. That might be the reason why one of the respondents
elaboratesthat { G I Yy Rt NR& aKz2dzZ R 0S KI thaw@idfifatcQiRrieydWeBp theibowh 3t 2 0 |
yradAazylt S3racl u7\2y FyR NB3IdzZ F GA2yacE

Production and supply chain efficiency

Figured-29 presents the survey response on issues regarding the relationship between the use of standhards an
innovation.The figure presents different statements with the aim of illuminating different insights on the
jdzSadAizy aLYy @KIG gF@& R2 adlyRFENRa | FFSOG &wedzNJ 02Vl
solution®t @ ¢ KS FAIdzNE W ail 03 aBGRY BYY ARSal G KINR O2y FANNSR aeéS:
K2g aiGlFyRFNRATIFIGAZ2Y FTFFSOGa O2YLI yASEQ The@wdmpadnigsiin 2 NJ & A f
the process and materials industry are approximating the average, and no souylery deviates in a significant

way. However, a tendency is that the responses become more positive the bigger the company is.
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Figure4-29: In what way do standards affect your company's ability or williregs to develop innovative solutiocs? (n
percent), N=92

59%
51%

30%
26%

19% 21%
T I I I

Following standards is a good Due to standards our By applying standards our Standards reduce time to
means to follow technical company is prevented from company can put more  market for new products
developments developing innovative  resources into developing
technology innovative activitites

m Prcoess industry and materials m All sectors

Some of the respondenfsirther specifiedtheir answers regarding production and supply chain efficiency. One
respondent claimed thaft X ¢S dzAS aidl yRI NRa d 2¢ RS OB expisHeyieAghdt N2 R dzO
aslongaSy R dzaSNh 2F KAa O2YLI yeQa LINPRdzOG&a RSYIFIYyR &LISOAT
focus on standards throughout the whole value chain. Unlesses standards, thecompany quickly loses

customers. At thesame time, a group of respondents also elaborated their concern regarding the balance
0SGpsSSy dzaS 2F aidl yRINRa I yR Gh&& therdspdnliests\ elplaed xhgty 2 G G A
a{2YSGiAYSa aidlyRFNRa 3ISiG (2 20 expenbivie solutjolst StaBdardsSmghtdirfith O K NE
alternative solutions and sometirabe a barrietto innod G A 2 y § @
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Figure4-30: Production and supplghain efficiency(in percent) N=92
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Other influence Production and supply chain efficiency

m1 (disagree)m2 m3 m4 m5 (agree)

Figure4-30 presents an overview of the process industry respond@etperiences on the question of how

standards contribute to and influence the value chain in different ways. The respondents were asked to evaluate

their degree of agreement on a scaterh 1=disagree, to 5=agree. Also on these statementhe respondents

within the process industry sector did not statistically deviate from the other sectors studied in this .Suorey

of the three countries deviatesignificantlyfrom the majortendy OA $a NB I NRAyYy 3 (GKS O2YLI y
the relationshipbetweenproduction and supply chain efficiendyere the same tendency as for other sectors

can be foundthe larger the company, the more the respondents agnéth the suggested statements.

Casestudy: SSAB

SSABSvenskiStal ABis a Nordic steel manufacturer. It has a long history dating back to the 19th century in
Sweden. It has its roots in many smaller local companies in the iron industry and metdfteggniday SSAB
has four prodgtion sites in Sweden, two in Finland, one in Russia and two in the USA. It has 2600l
employees globally, and its turnover is 55 billion Swedish kronor. The company operates globally and its products
are sold all over the world to various indussiand constructiomompaniesusing steel in their production. The
most important markets are the Nordics and North America. In AHSS (advancestrbigith steels), SSAB ig a
global leader.

The company expanded tBinland in 2014 when it acquired Rautaklki) originally agovernmentowned
companyfounded in 1960The company's main target wasssecure aaw material supply for the Finnish marine
industry. In its early years, Rautaruukki utilized Finnish ore resources, but later started importing irdhefe.
company also owned mines of which the most notable was@é&ki, located in Kainuu in the northern part pf
Finland. Over the decades, Rautaruukki diversifiedbroduction to new products like more processed steel
products for different industry seots.

SSAB uses many kinds of standards, mainly 1ISO standards for management systems and different [technical
standards. 1SO standards like ISO EN 15804 and EN ISO 14025 are useycie lifi@nagement to prove that
{{!. Qa LINRRdzOU A 2 y standtfeibasingsK Thosy Shdutds @it oul ttiat a third party|has
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OSNIAFTAOFGSR {{!. Qa LINROSaasSaod Ly GSOKyAOIf ai
steel industry and SSABSAB has certified factory production control fornutacturers of hotrolled steel
products according to EN 1090, which guarantees that steel is functional for intended use, and gives righ
CE marking. That is a safety question for instance in construction where steel is used for bearing structu

The fact that SSAB has its background in many independent companies, production sites and countrig

''''' Ay GKS O02YLI yeQa OdzZNNByid dzasS 2F (GKS
and more sitespecific use of them. Thicase is based on the perspective seen from the Raahe production
Finland. Raah& I & GKS FANRG LINRPRdAzOGA2Y aAdS F2dzyRSR
production unit measured by number of employees.

In the steel industry, morerdess all products are produced according to specific standards. For that re
standards are a prerequisite for market accasspecially in the petroleum and offshore industries. It is practig
impossible to sell anything that has not been standzed to these industries. Moreover, the standar
concerning production technologies are important for efficient investments in new technology and fac
Another very important reason for using standards is the safety of @SAB employees and custeers.
Following standards supports process planning and production safétiyout standards, everything would hay
to be tested separately by SSAB. The standard proves that required tests have already been carried ol
saves both time and money. Whall the suppliers work according to the standardsc€ification is easier tg
obtain.

Recently, SSAB has invested in a fiquefied natural gagLNG terminal in Raahe to impre@venvironmental
friendliness. LNG technologies are rather new, at leadtinland, and for that reason some of them are 1
standardizedDue to this the investment required extra work and collaboration between the company ang
officials. The project was successfully completed, but it revealed in a concrete way whypbitant to have
standardized technologies.

In opening new markets, SSAB sells steel also for safety purphisestructuresthat are used in war zones.

They need to be bullgpbroof, and there are standards that also cover these requirements. In thEe
standardization is used to guarantee that the steel can be used in solutions that protect human life in
environments.Use of standards, combinedith certification, is important for showing that the productior]
processes arén accordance wittsustainable development. The certifications guarantee the customers
SY@ANRBYYSyilt A&dadzSa INB (F1Sy Ayid2 I 002dzyi Ay

According to SSAB, standardization may be a barrier to inmovatitroducing new products is sometime
challenging sice innovations may require the customer to change their way of doing things. In those cas
Odza i 2 YSNEQ LINRPRdzOG aidl yRINR& YIé& fAYAG AydNRRdz
make marketing of the products more efficient. Buestandardization takes time, it is very useful to the mark
as a whole.

In general, benefits exceed the costs of standardization in SSAB. The benefits of standards are typicall
to health and safety. SSAB can develop its process vthean i NHza & G KIF G & dzLJLJ A 8sN
LIN2OSaasSad {{!.Qa OdaAaG2YSNB Oy a2 GNYzAG (K|
Ad&adzS F2NIFEf {{!. Q& Odzaiz2YSNEO®

I £
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4.7. Trade

The Nordic countries are small, open, expdriven, and

mixed economies. Stil, the penetration of foreign
international retailers in the Nordic countries is relatively lo
compared to other European countrieBenmark is the only
country represented in this sector analysis.

Key information¢ data set:

26 Danish compaeis

Company size| Share of exporting

Micro: 27% companies in sample: 89%
Small: 31% Use of standards:

_ o Medium: 31% Management
The development in total turnover within the wholesalad Large: 11% U standgrdS' 50%

trade sectors between 2010 and 2014 differed somewh ;
A 1 Technical
between the countries. In Denmark, aggregated turnov .

- ) : . standards: 96%
within the sector fell by almost five percentage points withis
the period. As with the manufacturing sector, the retail industry has undergaite substantial changes due to
automation and digitalisation. The increagelabourproductivity, facilitated by factors such as automation of
customer services and onlirghopping, depends on standards within logistics, efficient management, efficient
freight, as well as quality assurance standards. Arguably, standards are vital for the recently experienced
development in turnoverJabour and consumer shopping trends to continuEhe estimate in our industry
specific regression analysis indicai strang correlation between appliance of new standamsd labour
productivity within the trade industry.

The use of standards

The trade sector covers both wholesale and retail trade serdfthtost of the survey companies are small
companies with less than 58mployees. Nearly 90 percent of the companies opeaieboth domestic and
international marketsFigure4-31 providesan overview of the kind of standards the companies use. The figure
illustrates how trade companies follow tmeajor tendency in the use of standards. Most trade companies make
use of national, European and international standards, which is the same for the survey sample overall.

Figure4-31: What standards are the wst used in your companyMultiple answers allowed in percent) N=26

96%
91%

23% 25% 23%

am 0B =B
m B ]

National, European (EN) or Consortia standards Public/ governmental Company specific standards
international (1ISO, IEC) standards

m Trade m All sectors

Similar to therest of the sectors studiedh dominating group of respondents (§2rcent)in the trade sector
report that their companies use technical standar@ibeuse oftechnial standards is closely related to the use
of product standardsThe use of technical standards was operationalised into the twecsitdgories; product

20 See appedix sectionA7 for a detailed definition of the sector according to NACE industrial classification codes.
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standards and other standards. The respondents were asked to report which type of technical staheards t
companies usd-our out of five companies reported that they use product standards, in addition to a large group
reporting that they make use of other technical standa¢sseFigure4-32). The studied companies follow the
average tendency of using management standards (50 percéh8.use of management standards might relate

to a wide range of standards areas. Therefore, the management standard varialbeakas downinto smaller
categories such as quality management stamf$, health and safety management standards, environment
management standards, security management standards and offiee. trade companies deviate in one
category of management standardend percentagewise, more trade companies use health and safety
manggement standards than the survey average.

Figure4-32: Distribution of gandards usedMultiple answers allowed in percent of total sample)N=26

81%
73%
64%
46%45% 9
35% 35%3104, 41%
24%
15%15%
I= 1D
H N =
Quality Health and Environment  Security Other Product Others
management  safety management management standards
standards management standards standards (e.g.
standards ICT)
Management standards Technical standards

m Trade m All sectors

Sales, marketing and market access

The responses displayed Figure4-33 are a strong indication that standards benefit the trade companies

studied a result in line with the dominating tendency across the eight sectors studied. The respondents tend to

agree with the statements expresgj that standards benefit their company. In the survey, the respondents were

asked to evaluate a set of potential benefits of standards on a scale from 1 = disagree to 5. Figgred-33

describes how the trade companies fallahe Nordic standardization sample average regarding benefits of

a0l yRFNR&® ¢KS NBaLRYyRSyGa | INBSR {isncreasedhd dhbpafbiita K f S@S

2F 2dzNJ LINPRdzOGa FyR aSNIBAOS >
a N

Odza G2 YSNE YR a&adl yRINRA O

& 6 A (niUnicatiaNBetivéeN@oslucer ¥hd NJ S { ¢
BlLaGS GNvzad FyR O2yFTARSyOS
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Figure4-33: Sales, marketing and market access percent N=26

58%

42% 42%

35% 3596 35% 35%
31%
27% 27%

15E/0 15C/0 15C/0
20/ 80/0

129

8% 8%
4%' 4%
m o i il

Standards create trust Standards simplify Standards improve theThe use of standards The use of standards

15%

and confidence with communication  quality of our products  increases the simplifies for my
our customers  between producer and and services compatibility of our ~ company to export
customer product and services goods and services

with our target market

H 1 (disagree)m2 m3 m4 m5 (agree)

¢ KS a dzhdd Satefadly incided only 26 respondents. Regarding the questions on sales, marketing and
market access, the free comments section of the survey includes statements from a limited number of
respondents. The seven respondents who further elaborated on their answers brogpgissues related to
internationalzation of standardization workhow to compromise with customers by using standards. The
answers show an interest among the respondents to increase the focus on the importance of standards. Since
there were only 26 respalents for thetrade sector, no regression analyses have been conducted regarding the
NEBfFiA2yaKALl 6SG6SSy GKS NBaLRyRSyGaQ (GSyRSHuda Sa (2
4-33 and company sizeand the questin on how important following and applying standarigsto their

0O 2 Y LJI pfads frithe future.

Production and supply chain efficiency

Figure 4-34 describes different waysn which standards affect a company's ability to develomovative
solutions. In general, the trade companies follow the same major tendency as the other surveyed companies
NEfFiSR (G2 K2g adlyRINRA FFFSOG GKSANI O2YLIFHW&saQ | oA
4-34 highlights that only a limited number of trade respondents claim that standards prevent their companies
from developing innovative technology, whicmistablydifferent from the total survey sample. Thisaybe due

to a weakness of the data set caudedfew respondents within theector. The trade respondentshsweramay
alsobe due tolow R&D investments related to developing innovative activities.
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Figure4-34: In what way do standards affect your cqmany's ability or willingness to develop innovative solutions? (in
percent), N=26

65%
59%

30%

25%
19% 19%
14%
= I I

Following standards is a good Due to standards our By applying standards our Standards reduce time to
means to follow technical company is prevented from company can put more market for new products
developments developing innovative resources into developing
technology innovative activitites

m Trade m All sectors

Figure4-35 presents an overview of standa@sifluence in trade compani€production and supply chain
efficiency.Standardization affects compaes' innovation efforts linked to the value chaboth internally and
externally.One of the trade respondents elaborated the importance of using standards to agree on a specific
quality between actorsinthe value chainL G A & (2 2 deblard aBi@tb gemandaSspeiific lstandard
when doing business with swippliers. When using standards, we have a common language and
dzy RSNE Gl yRAY 3£

Figure4-35: Production and supply chain efficiency (iregent), N=26
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4.8. Seafood and fisheries

With long historic traditions within shipping and seafaring - - .
seafood and fish are among the most important expo AsaALleIEIISEEIE RS
articles for the Norwegian, Swedisttelandicand Danish _20 Norwegian companies

economies. Salmon is the main export article, #mel vast Cgmpany size | Share Of exporting
majority of importers of Nordic seafood are other Europea Micro: 5% companies in sample: 85%
countries. In 2014, Norway exported seafood and fish 1 Small: 40% Use of standards:

almost eight billion Euros in total, more than 2.5 times ¢ Medium:25% f Management
much as Sweden, and close to three times as much| Large 30% standards: 25%
Denmark.Icelandexported seafood and fisfor about 15 1 Technical

billion dollars, and is the biggest per capita exporter. standads: 100%

addition, Norwayand Icelandliffer from the two other Nordic countries in that a significant share of Norwegian
and Icelandi@xports reach countries outside Europe, Asian coustbieing the main importers.

Fisteriesand aquaculture is eelativelynew field of study with respect to standardization. Increasingly stricter
requirements from consumers, in addition to environmental organizations, are a driving force for the
developmen of standards within the field. Ensuring quality, efficient and sustainable production techniques,
traceability and transparency, standards have become an important part of the industry, both at the national
and international level. As the industry is hig international, standardization is an important contributor and
premise for global trade of seafood and fish.

The use of standards

The seafood and fisheries sector includes fishing as well as breeding and processing ofushceans and

molluscs?! Theseafood and fisheries sector sample incls@® Norwegian companieélthough the sample size

is smallcompared to the other industrigsve expectthe respondent® ' yad6SNBR G2 0SS NBLINEB.
Norwegian companies within the Norwegiasafood and fheries sector thatollow andapply standardsThe

main reason for this is thattandardization is relatively new in the Norwegisgafood and fisheries sectand

the total population of companiessing standards in this sectigralso relatively smalbempared to other sectors

Thus, a smaller samptd respondentsan still be representative. Still, one should be aware that small samples

are more exposed to outliers, which can affect representativen&bgs concern is particularly relevant for
detailedquestions that only address a ssample of the population of companies within the sector.

The seafood and fisheries sectoainlyconsiss of actors that operate in both domestic and foreign markets. All
the companies use technical standards, and oneaddiour seafood and fisheries companies uses management
standards.

Central to Seafood and fishiesis the necessity to demonstrate that the products are safe, traceable and of good
quality. With regards to the question which standards are used the musst of the companies report that they
use national, European and international standards (Sgere4-36). Seafood and fisheries companies stand out
in the survey as experienced users of public and governmental standards, Sthpércent of them use. This
may be explained by the companies' use of public food safety standards controlled andzexdyayithe Food
Safety Authoritylf companies are not able womply withthese standards, the compamigks being closed down

by the public authorities.

21 See appendigectionA7 for a detailed definition of the sector according to NACE industrial classification codes.
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Figure4-36: What standards are the most used in your company?ultiple answers allowed in percent) N=20
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25% 23% 23%
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National, European (EN) or Public/ governmental = Company specific standards Other

international (1ISO, IEC) standards

m Seafood and fishery m All sectors

The use of management standards might relate to a wide range of standaals. dherefore, the management
standard variable was divided into smaller categories such as quality management standards, health and safety
management standards, environment management standards, security management standards andfugher.
respondents wre asked to report on which management standards their companiesMudéple answers were
allowed.A deeper dive into survey data indicates that the different management standastesl inFigure4-37,

are of less importanctor seafood and fisheries companies than for the rest of the surveyed companies.

Theuse oftechnical standards is closely related to the use of product stand@tdsuse of technical standards
was operationalised into the two sutategories; product stedards andther standardsThe respondents were
asked to report on which technical standards their companies Madtiple answers were allowed. ever
companies report that they use product standards, and rather make use of other standards. One of the
informants representing a mediwsized company explained the preference for the use of other technical
standards as something that is necessary especially during the busi@sy §shson. The EU has regulations for
product labellinghat are difficult to aply and follow during periods when large amounts of fish are landed and
processed. Fish case®ady to be transported to the European marketre supposed to be labelledith
information such as type of white fish, fishing equipment used, how the fiploisessedetc. On days when a
large amount of fish is received and processe@d company,labellingmight becomecomplicated and labour
intensive. Thus, the company focuses moreeamsuringproduct quality than the standardization document
quality. In this situation, the respondent explains, the company uses their own standards for product quality.

MENONECONOMICS 76 | RAPPOR



Figure4-37: Distribution of gandards usedMultiple answers allowed in percent of total sample)N=20
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Saks, marketing and market access

The survey results displayed Fiigure4-38 indicate that theseafood and fisheries companies benefit from the

use of standards in different ways. The respondents' answers do not statisticallyediEeia the total sample,

but rather follow the same major trends as the other seven sectors studied. On a set of statements related to
benefits and sales, respondents were asked to evaluate each statement on a scale from 1 = disagree to 5 = agree.
The sefood and fisheries respondents follow the general survey tendency; they deneralagree (rep) 4 or

5) that standards simplify export and communication, create trust and confidence with customers etc.

Figure4-38: Sales, marketing and market access (In perceNg20

0,7 63%

0,6 56%
50%
0,5 44%
0 38%
319 31% 31%
0,3 259 259 25%
199
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Standards create trust Standards simplify Standards improve th& he use of standardsThe use of standards

and confidence with communication quality of our increases the simplifies for my
our customers between producer products and servicescompatibility of our company to export
and customer product and services goods and services

with our target market

m 1 (disagree)m2 m3 m4 m5 (agree)

Regarding the questions on sales, marketing and market access, only three of the respondents oseurbat
section of the surveyo elaborateon their answers. One of the respondents repents a norcommercial
business actqrand the questions were therefore not relevant. The two other respondents explaineditiiak S
atryRFENRa GKFG FNB Y2ad AYLRandodtayidardsEodthiutelza sichpNiatioR, y°
efficieng, control and predictability, b6tSNJ 1j dz €t A &% o0SGdGd SN I yRInXdgidBto ST
relativdy sparse data from the open response fiétdthe surveythe small number of respondentsithin the
seafood and fishéessector maksit difficult to conduct relialé regression analyses regarding sales, marketing

38
LS
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and market access. Benefits identified in this surmesimilar to theresults from theUK standardization survey

on the food and drink manufacturing sectdtqgan et al. 2005The UK study concluded that the food and drink
manufacturing sector benefits from standards regarding more efficient production processes, quality of input
products and components, food safety management and more efficient product development and testing,
helping companies to meet food safety regulations and customer requirements and entering new markets.

Production and supply chain efficiency

Figure4-39 presents the survey response on issues regarding the relationship betweerséhof standards and
innovation.The figure presents different statements with the aim of illuminating different insights on the
jdzSadAz2y aLYy o6KIG él1@& R2 adkyRINRa FFFFSOUG &aedzNJ 02Vl
a2t dziA2yaKEE OHIKSSRFATEINESI G FNRY GKS O2YLI yASa GKIG O3
K2g &i0FYyRINRATFGAZY | FFSOGa O2YLI yASaQ ltlisompértani® 2 NJ & A ¢
highlight that there are only 15eabod andfishelies companies whohave replied to the statements in this

question With few respondents covering the questianis difficult todraw solid conclusion®n howstandards

affectseafood and fishéesO 2 Y LJI gbhitgarv@lingness to develop innovative solutie.

Figure4-39: In what way do standards affect your company's ability or willingness to develop innovative solutions? (in
percent), N=15

73%
30%
27% ° 2% 950

59%
20%
. = I I

Following standardsisa  Due to standards our By applying standards our Standards reduce time to
good means to follow company is prevented from company can put more market for new products
technical developments  developing innovative  resources into developing
technology innovative activitites

m Seafood and fisheries m All sectors

The seafood and fisheries respondents confirmed the major survegetecy with regards to different

perspectives on production and supply chain efficiemeygeneral Seafood and fisheries companies experience

cost savings related to tasks across value chains and internal production prodégses4-40 presents the

NB & LJ2 y RSy (i sta@mefits @latéd to2pydduction and supply chain efficiency. Standardization affects
O2YLI yAS&aQ Ayy20FiA2y STFF2NIa NBfFGISR (2 (kSecwdl f dzS OK
do especilly agree on statements such as the use of standards facilitates cost savings over the supply chain, and

the use of standards simplifies purchasing and tendering processes. The respondents also express that they find

that standards help to comply with retaiions and reduce risk of manufacturing errors.
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Figure4-40: Production and supply chain efficiency (In perceng=20
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m1l-disagreem2 m3 m4 m5-agree

One respondent from the case study claimed that following standardsentajl a risk for fisheriescompanies

inthat they concentrate more on written documents than real product quality as defined by the fish's look, smell,
catching equipment used, packing and storage etc. Despitdahbts of thecase study respondent with regasd

to whether it is possible to follow and apply standards in extremely intense and busy production circumstances,
the survey respondents (5%rcent)agreed that following standards is a good means to comyitlly technical
standards. Only three of the twenty respdents had experienced that standards prevented their companies
from developing innovative technology. Still, only four respondents confirm that by applying standards their
company can put more resources into developing innovative activities, and fopondents report that
standards reduce time to market for new productsconcluding remark from the analysis of tseafoodand
fisheries data sample is that these companies find standardization necessary to operate in markets and good to
routinize producton. At the same time, standards do not seem to influence companies' innovation strategies.

One respondent from the case study claimed that following standardsentail a risk for fislkeriescompanies

inthat they concentrate more on written documentsah real product quality as defined by the fish's look, smell,
catching equipment used, packing and storage etc. Despitdahbts of thecase study respondent with regasd

to whether it is possible to follow and apply standards in extremely intense andgrosluction circumstances,

the survey respondents (5%ercent)agreed that following standards is a good means to comyitly technical
standards. Only three of the twenty respondents had experienced that standards prevented their companies
from developirg innovative technology. Still, only four respondents confirm that by applying standards their
company can put more resources into developing innovative activities, and four respondents report that
standards reduce time to market for new productsconcluling remark from the analysis of treeafoodand
fisheries data sample is that these companies find standardization necessary to operate in markets and good to
routinize production. At the same time, standards do not seem to influence companies' innosattegies.
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Casestudy: Norfra

Norfra is aNorwegianfish export company established back in 1984. Norfra is headquartered in Tranthigs

two factories are situated itNordvagenand Torsvag. 12 employeesrk on exporting the producs to foreign

markets, while abouta hundred employeework at the two productionsites The exports are white fish and ki
crah. Of this,60-70 percentis freshfish, 20-30 percent is saltedish, and 10 percent is king crab. The exp
marketconsistgpredominantlyof European countries.

Norfrais a certified user of Standastd 2 NB | @ Q&4 aidil yRINR b{ dnna¥hyRE RN]
is young artic cod caught around the Lofoten and Vesteralen islands in thewesthof Norway Norfra also
usesthe ISO22000 HACCP standag@ system that helps food business operators look at how they handle
and introduces procedures to make sure the fdbdy produce is safe to eat. Furthermortae companyapples
the NFC(Near Field Communicatiprstandardsas wel as industrystandards from the Norwegian Seafoq

Federation.The NFC standardisclude|SO/IEC 14443 and ISO/IEC 18308 O/IEC 14U3defines the ID cards

used to store informationywhile ISO/IEC 18008is astandard forwirelessnear fieldcommunicdion devices

Standards help Norfra signal quality of their products to the market.examplegkrei is known worlewvide as
an exclusive and expensive fiphoduct However, bts of ordinarycoastalcod is sold as skrei both domestic
and foreign markts. Together with StandasdNorwayandthe Norway Seafood Council (NSC), fish compa

thereforedevelopedthe NS 9406:201standarddefining theskreiproduct During the skrei fishershe NSC rung

strict controls on the cod that can be labelled as sk&&rei must be perfect, bled out at sea, rinsed with §
water, and packaged within strict deadlines, the latest 24 hours after catchihe introduction of NS 940
represents a change in the markéiat enablescustomers to identify the differenceetweenskrei and ordinary
codby searching for Standasth 2 NJ | & Nbefra doésste the adherence to standards as a competitive ed

g
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As suchit gives added value to the products.
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5. Participation in standardization work

The standardiation work is orgaized in projects run by committees. Tlwwmmittee work is facilitated by
national or international standardization instituteshe committeesre composed of relevant stakeholdefsr
the given topi¢ includingcompanies within the industryather expertsand public authorities.

In total, 40 percent of the rgsondent€xompanies have participated the work of developing new standards.
38 percent of the survey respondentsport that their company has participated in standardization watkhe
national Bvel,while 23 percent have participated at the European level Bgercent at thenternational level.
Three out of fourcompanieshat have participated irstandardization worlare located inNorway and Finland.
This reflects thatthe list of recipiens of the surveyor these countries had a higher share of people that had
contributed in committee work, and should not be taken into accoasdn indication oNorwegian and Finnish
companiesheingmore active instandardizatiorwork.

Figure5-1: Share of responding companies participating in standardization warkpercent) N=1179

Figure5-2 below presentghe reasons why theespondentgarticipate inthe work of developing ew standards.

The figure is based on a set of statements where respondehtsse companyarticipatesin standardization
work at the national, European amternationallevelwere asked to confirm or disconfirm different reasons for
participating.From theO 2 Y LI y A, ®afiQuredshoRdBat the possibility to influence standards at the sector
level (82percent) networking with other experts (7percent)and anticipaing changes at an early stag@3
percent)are the most important reasort® participat in developing new standardghe results are in line with

the viewsof a constructiorproductsand servicecompanyin Sweden participangin standardization work both
nationally and internationally within different areas such as quality and environah@ménagement and safety
and security. Theompanyemphasized thait seesparticipationas a necessary effort in establishing standards
that suit the national conditions of Sweden. Participating in standardization is also seen as an opportunity for
employees to constantly improvtheir knowledge about standards and, accordingly, to gain advantage on how
to anticipate and adapt to relevant changes within the industry at an early stgeeral respondents also
commented in the survey that an important reasfor participating irthe development obtandards is to ensure
that the standards do not create unnecessary costs for the companies in the sector.
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