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0. Introduction |

The Commission Regulation No 1450/2004, implemenbecision No 1608/2003/EC of the
European Parliament and of the Council concernimg groduction and development of
Community statistics on innovation (= Commissiong&ation on innovation statistics),
puts innovation statistics on a statutory basis @attes compulsory the delivery of certain
variables. This document, which outlines the haiaexuh methodology to be used for CIS 4,
is related to section 7, paragraph 2 of the anfiéxi® Commission Regulation on innovation.

1. Target population

The target population of the CIS 4 shall be thaltpbpulation of enterprises related to market
activities (NACE activities C to K).

1.1. NACE

Core coverage

In accordance with section 2 of the annex of then@@ssion Regulation on innovation
statistics, the following industries shall be ird#a in the core target population of the CIS 4:

- mining and quarrying (NACE 10-14)

- manufacturing (NACE 15-37)

- electricity, gas and water supply (NACE 40-41)

- wholesale trade (NACE 51)

- transport, storage and communication (NACE 60-64)
- financial intermediation (NACE 65-67)

- computer and related activities (NACE 72)

- architectural and engineering activities (NACE 74.2

- technical testing and analysis (NACE 74.3)

Additional coverage, in order of descending prio(ib be done on a voluntary basis):
- research and development (NACE 73)

- construction (NACE 45)
- motor trade (NACE 50)



- retail trade (NACE 52)

- legal, accounting, market research, consultancynsaragement services (NACE 74.1)
- advertising (NACE 74.4)

- labour recruitment and provision of personnel (NAGES)

- investigation and security activities (NACE 74.6)

- industrial cleaning services (NACE 74.7)

- miscellaneous business activities n.e.c. (NACE)74.8

- real estate activities (NACE 70)

- hotels and restaurants (NACE 55)

- renting of machinery and equipment without an ojoerdNACE 71)

These economic activities should be regarded as-twoe” and do not necessarily have to
meet the same quality requirements as for the cowerage e.g. for item and unit non-
response (i.e. a non-response survey does notthdoeecarried out in respect of these NACE
industries) or the required level of precision.

1.2 Sze-classes

It is recommended thadll enterprises be included in the target populatioowéler, the
minimum coverage shall be all enterprises vifemployees or more.

1.3. Satistical units

The main statistical unit for CIS 4 shall be théegprise, as defined in the Council Regulation
696/1993 on statistical units or as defined in tia¢ional statistical business register. EU
Regulation 2186/1993 requires that Member Statésupeand maintain a register of
enterprises, as well as associated legal unitscaadl units.

In the Council Regulation 696/1993he enterprise is defined as “the smallest coatlon of
legal units that is an organisational unit prodgogoods or services, which benefits from a
certain degree of autonomy in decision making, @sfig for the allocation of its current
resources. It may carry out one or more activiiesne or more locations and it may be a
combination of legal units, one legal unit or pafra legal unit.”

In general, innovation activities and decisionsaligutake place at the enterprise level, which
leads to the enterprise being used as the statistiut. If the use of the enterprise as a
statistical unit is not feasible, other units sashthe division of the enterprise group, the kind
of activity unit (KAU), the local kind of activitynit (LKAU) or the enterprise group may be

used instead.

1.4 The observation period

1 Council Regulation (EEC) N° 696/1993 of 15 Mar@93, OJ N° L76 of the 3 March on the statisticatsin
for the observation and analysis of the producsigstem in the Community.



The observation period to be covered by the sushaill be 2002-2004 inclusive i.e. the
three-year period from the beginning of 2002 toehd of 2004. The reference period of the
CIS 4 shall be the year 2004.

2. Survey methodology

2.1. Sampling frame

Theofficial, up-to-date, statistical businessregister? of the country should be used.

2.2 Census or sample survey

Data should be collected through a census, sampleysor a combination of both.

2.3 Stratification

The target population shall be broken down intoilsinstructured subgroups or strata (which
should be as homogeneous as possible and form Iguexalusive groups). Appropriate
stratification will normally give results with snéat sampling errors than a non-stratified
sample of the same size and will make it possiblensure that there are enough units in the
respective domaifgo produce results of acceptable quality.

The stratification variables to be used for th& @, i.e. the characteristics used to break
down the sample into similarly structured groupswsd be:

- The economic activities (in accordance with NACE)

In accordance with the requirements of section &agraph 2 of the annex of the
Commission Regulation on innovation statisticsatdfication by NACE should be done at
least at two-digit (division) level, except for NAC74. Here the three digit sections NACE
74.2 and 74.3 should be treated as separate NAtegar&es while NACE 74.1 and 74.4 to
74.8 should be treated as a single NACE category.

- Enterprise size according to the number of engagy
The size-classes used should at least be the faljpw
. 0-9 employees
. 10-49 employees

. 50-249 employees
. 250+ employees.

2 Council Regulation (EEC) N° 2186/1993 of 22 Ju993.
3 Domains are defined as strata or combinationgratas for which results will be published.
4 The NACE code to use for stratification shouldttu of the enterprise at the end of the refergeecmd 2004.

5 The enterprise size to use for stratification $thdae the number of employees at the end of thereate
period 2004.



More detailed breakdown by size classes may alsaskd, but, whatever size-classes are
chosen, they should fit into the above size groups.

- Regional aspects:

In accordance with section 7, paragraph 2 of theearof the Commission Regulation on
innovation statistics, the methodology will inclucegional aspects. Therefore, the regional
allocation of the sample shall be taken into cagrsiion when sampling.

2.4. Sample size

There is no minimum sample size needed, as longeasample size chosen will meet the
precision levels required (see section 4.6). HereW a particular stratum has less than 6
enterprises, then all the enterprises in thiswstnathould be selected for the survey.

The expected response rate should be borne in méndhe sample size should take into
account the non-response rates experienced in GiBd3compensate accordingly. Finally,
there should be no replacement of deleted or Hetaat units. The sample size should be
large enough to compensate for any of these typesits.

2.5 Sample salection and allocation

The selection of the sample should be based oromarghmpling techniques, with known
selection probabilities, applied to strata. It @eommended to use simple random sampling
without replacement within each stratum.

Different allocation schemes can be used, depenatinthe structure of the population. It is
recommended to use optimum allocation, taking adoount the need to “compromise” the
allocation, in order to obtain the required lew@precision for all indicators and domains.

The variance in each stratum to be used for sasgdéztion can be based on previous CIS 3
results, if there is reliable information availablienot, one can either use the CIS 3 national
average or assume that a problem stratum will bgedo a stratum for which reliable results
are available. If new sectors of the economy adeddor the CIS 4, one can either use the
national average for the CIS 3 or assume that ¢he gector will be close to a sector that has
been sampled previously.

Member States are free to use whatever samplingadetthey prefer, as long as the quality
thresholds for the results are achieved. Howeweaiccordance with section 7, paragraph 4 of
the annex of the Commission Regulation on innowasiatistics, Eurostat should be informed
in advance of the method of sampling and allocagireme being used.



3. Collecting and processing of data

3.1 SASprograms for processing the data

The SAS programs which were used for CIS 3 willupelated for use for the CIS 4 and
provided free (along with good user documentationthose Member States that want them
There will be some user support for these progranee the CIS 4 starts. The program rules
will also be provided.

3.2 Survey guestionnaire

In accordance with section 7, paragraph 1 of theearof the Commission Regulation on
innovation statistics, the CIS 4 will be based ohaamonised survey questionnaire for all
NACE sectors. The questionnaire shall cover thenrttzemes listed in the Oslo Manual.
This harmonised questionnaire shall be used inatibnal innovation surveys.

3.3 Data collection

The CIS 4, like the previous innovation surveyslishe mainly based on mail surveys. These
provide a relatively inexpensive means of gathefimigrmation from a widely dispersed
sample. Other data collection methods, such amitsurveying or personal interviews may
also be used, as long as data quality is assured.

Member States may combine the CIS 4 questionnatheather surveysas long as this does
not negatively affect the quality of the output of the CI1S 4.

3.4. Data editing

Throughout the processing cycle, there should bgstematic and sustained follow up with
the responding enterprises to make sure that tteeptavided is of good quality and passes
all edit checks. Data quality checks have to beedat micro- and macro-level by Member
States before the results are finally processedsantito Eurostat. The checking routines of
the SAS programs will be delivered to the Membeitet.

Of course, the SAS edits can be adapted for othmpater systems and Member States can
also develop their own checks and edits, i.e. tt¥4data could be linked with other national
data or be compared with R&D survey data.

4. Data quality

6 There are also now procedures available in SA8 a8d®ROC SURVEYSELECT, PROC SURVEYMEANS
and PROC SURVEYREG that can perform statisticatpdures for complex sample surveys.



4.1. Response rates

The units that do not respond to the CIS 4 survagstionnaire may have different
characteristics than those that do respond. Thexe#dl efforts shall be made to minimise
unit (and item) non-response.

The recommended technique to elicit response setal at least two reminder letters to the
sampled enterprise. These should be sent outnaaimiacceptable period after the sending of
the original questionnaire. In some cases, timaphone reminders may also prove useful.

4.2 Unit non-response and non-response survey

If non-respondents, as an unweighted percentagdl oélevant enterprises in the sampling
frame, exceed 30%, then a simple random sampht tdast 10% of the non-respondents
(excluding non-relevant enterprises) should becsede The form to be used for this non-
response survey is to be specified. It shall ikelsome of the questions of the standard CIS
4 questionnaire, in order to determine if the nespondent is an innovator or not. If non-
response is not equally distributed across stid@mber States may use a stratified non-
response sample.

The non-response survey should have a very highonse rate. This non-response survey
should be carried out for at least the core takfeCE population.

If the results from the non-response analysis mtdicdhat there is a difference between
respondents and non-respondents for a certaindfypaterprise, this information should be

used when calculating the weighting factors (setiae 4.5). Member States shall describe
how the information from the non-response survey lbeen used to reduce eventual bias in
the estimates.

4.3 Item non response

Item non-response should be kept at a minimum kingghe enterprises for the additional
information needed. Item non-response for genaaieibles on the enterprises should not
exist, as this information should be availablehe business register or from other sources.
Some respondents may return questionnaires that $@we items filled in, but these cases
should only be counted as respondents if they saibla in the processing stage.

Before carrying out automatic imputation, Membeat& should, as far as possible, make
use of administrative, historical (e.g. the CISuBssy) or other available data sources such as
R&D surveys.

4.4 Imputation

To correct for item non-response (after every ateisimade to get the information from the
enterprises concerned) imputations shall be danputed values should be flagged as this
enables proper non-response analysis to be done.



The SAS software package (see section 3.1) willut@pnetric (or measurement) variables
separately from ordinal (or ranking) variablesywas done for the CIS 3.

(1) Metric variables

A weighted mean of each metric variable, by NACH aize class, is calculated and applied
as a ratio to the enterprises with the missingeslwithin the stratum concerned.

(2) Ordinal, nominal and percentage variables

This imputation shall be done after the metricreation. The technique used is nearest-
neighbour hot decking using entrépyrhis technique will use data from clean recoras (
donor with a record not violating any error chedk)order to copy the missing data. The
donors are chosen in such a way that the distart@ebn the donor and recipient be
minimised.

Member States may also use other reliable methbdsputation, as long as the quality of
results is at least identical.

4.5 Weighting and calibration

The survey results should be weighted in orderdjost for the sampling design and for unit
non-response to produce valid results for the tagepulation. Additional auxiliary
information should also be incorporated, if it @esidered that this will enhance the accuracy
of the estimates.

The basic method for adjusting for different praobaés of selection used in the sampling
process is to use the inverse of the samplingifnadte. using the number of enterprises or
employees. This would be based on the fighirgn, where Ny, is the total number of
enterprises/employees in stratutm of the population andn, is the number of
enterprises/employees in thealised sample in stratunm of the population, assuming that
each unit in the stratum had the same inclusiobability. This will automatically adjust the
sample weights of the respondents to compensatenfonon-response.

However, if a non-response analysis is carried (aotl the results indicate that there is a
difference between respondents and non-respongdénés) the results of the non-response
analysis should also be used when calculatingitta Wweighting factors. One approach is to
divide each stratum into a number of response hematy groups with (assumed) equal
response probabilities within groups. A second aaghn could be to use auxiliary information
at the estimation stage for reducing the non-resptias.

If the frame contains auxiliary information abobetsampling units i.e. variables that are
correlated with at least some of the measuremeatablas of interest, this information should

7 Cold deck imputation, on the other hand, makesais fixed set of values, which covers all of taga items.
These values can be constructed with the use a@drival data, subject-matter expertise, etc. A fgumtr
questionnaire is created in order to answer commepartial imputation requirements.

8 Nearest neighbour imputation: In this case a rigitis developed to determine which responding isnitnost
like' the unit with the missing value in accordamdth the predetermined characteristics. The ctoges to the
missing value is then used as the donor.



be used to improve the estimation furtheln general, the variables to use for calibratoa
turnover and the number of enterprises, both by BAGd size classes but others can also be
used.

Various software packages are available to do #hleulations needed to derive calibrated
weights. These include:

* CLAN. This was developed by Statistics Sweden dnid ia suite of SAS-macro
commands.

« CALMAR (Calibration on Margins). This is another SAnacro developed by INSEE
in France.

e CALJACK. This is also a SAS macro developed byiStiias Canada.

Several different sets of weights may be produdegending on the variables of interest. In
practice however, there will probably be only ughcee different weights produced.

Member States are free to use whatever calibragonnique they prefer but, in accordance
with section 7, paragraph 4 of the annex to the @@sion Regulation on innovation
statistics, they should provide information abdng talibration methods used.

4.6 Precision of results

The CIS 4 should be carried out in order to ach@wertain level of precision for the total
population concerning the following indicators:

1. Percentage of innovation active enterprises.

2. Percentage of innovators that introduced new orawgd products to the market.
3. New or improved products, as a percentage of totabver.

4. Percentage of innovation active enterprises inwblmannovation cooperation.

These variables are listed in section 1 of the anofethe Commission Regulation on
innovation statistics. In addition, the CIS 4 shibalso achieve a certain level of precision for
the total population with regard to the followinglicator:

5. Total turnover per employee.

Article 6 of the Commission Regulation on innovatstatistics states that quality evaluation
shall be carried out by Member States. Therefdter processing the data,

the 95% confidence intervafSor the first three indicators should I@E 0.05, for indicator 4
the 95% confidence interval should @&0.10, and for indicator 5 the confidence interval
should be + 10% of the estimafke

9 It can be done for balancing purposes (in the sehae after calibration, “the sample looks like the
population”) or for improved consistency of estipmt(in production systems, each sampled unit isrgi
unique final weight as part of the calibration msg;, as a result, estimates are consistent inetige ghat the
parts add up to the totals).

10 The confidence interval for the parameték, with approximate confidence level of 95%, is givey:



In accordance with section 7, paragraph 4 of theeamof the Regulation on innovation
statistics, Member States shall transmit thesetguakults to Eurostat.

5. Transmission of data

5.1 Data to be transmitted

Article 5 of the Commission Regulation on innovatstatistics lays down two types of data
to be transmitted to Eurostat. The first set refersaggregated statistics that will be
transmitted on a compulsory basis while the secefets to individual data records that will
be transmitted on a voluntary basis.

The annex to the Regulation says that, beyondtdtestecs listed in section 1 of the annex,
additional tabulated statistics will be decided dlese cooperation with Member States.
Eurostat will provide the tabulation scheme as aslthe transmission format to be used for
both data sets (the micro-data set and the tallutitEset) to Member States.

Aggregated statistics shall be treated in accomlavith the standard confidentiality rules at
national level (including secondary confidentiglitybefore transmission to Eurostat.
Confidential tabulated data may also however bestratted, in accordance with Council
Regulation 1588/1994, article 3.

In accordance with section 7, paragraph 4 of theearof the Commission Regulation on
innovation statistics, metadata (which Eurostal gflecify) should also be sent. This will
include key quality indicators such as non-respoages, coefficient of variation, etc.

The individual data records will be submitted t@lify checks. This data will also be used for
the compilation of an anonymised micro data setl@dnade available for further scientific
research, according to the procedures laid dov@oimmission Regulation 831/2002.

5.2 Output tabulation

In accordance with section 5, paragraphs 1 andtBeo&nnex of the Commission Regulation
on innovation statistics, results will be brokenmdoby economic activity and employment
size classes. The output tabulation scheme (whitthb&produced in accordance with annex
1 of the Commission Regulation on innovation stas$ will be orientated towards the

NewCronos CIS3 dissemination structure.

6 +196 ]/Variance(é)

11 Council Regulation 1588/1990 on the transmissioiata subject to statistical confidentiality te tBtatistical
Office of the European Communities.

12 Commission Regulation 831/2002 mentions the Conitylimmovation Survey as one of the surveys where
anonymised micro data may be made available t@relsers under specific conditions (controlled ases



However, with regard to regional data, the tabatascheme will also contain results broken
down by:

* NUTS 2 level by industry (NACE C to E) and servi¢BA\CE G to K).

* NUTS 2 level by size classes (as listed in se@i@.

5.3 Transmission tools

CIS 4 data shall be transmitted to Eurostat via BIM. This safe, secure procedure
guarantees a method of tracking transmission. étlessary steps should be taken to ensure
that the STADIUM system is working at national leve

5.4 Deadlines

The deadlines for data transmission listed in theea of the Commission Regulation on
innovation statistics should be respected. Theadloes are:

« Transmission of tabulated data — at the latestdSyJ8ine 2006. This will be the main
source for data dissemination.
« Transmission of micro data - at the latest b} 30ne 2006.

This deadline should also be respected with regarthe transmission of the information

related to section 7, paragraph 4 of the annex®fGommission Regulation on innovation
statistics i.e. information concerning the methodglused in the national innovation survey.
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Annex 1. Target population changes

The following are situations where the target papah may change or cause difficulty
during the survey:

* Subsidiaries of multinationals requesting contaith whe parent organization. While
the subsidiaries may get the information from allradhe information should only
relate to the particular national subsidiary. Thisr@ general difficulty with getting
multi-national organizations to report informatiathnational level but they will have
to make every effort to delineate their data fotiareal units at least. Only domestic
units of multi-national corporations should be udgd in the survey.

» Companies under liquidation or that were liquidatkding the observation period
(2002-2004 inclusive). Companies that were liquadadiefore the period should not be
considered as part of the target population. Comegahat were liquidated during the
period should also be deleted from the sample anget population, unless it is
decided that their liquidation was so late in tlhevey period that they should be
included in the target population.

* New companies created during the observation pefibdse should be added to the
population.

* Enterprises changing NACE section. These shouldrdm®ded accordingly and
considered as part of the new NACE section ratieem the old one.

« Two or more enterprises combine to form one enitpfif this happened before or at
the beginning of the survey period (and one or nebithe units is in the sample) then
the new unit should respond with a single form Bmth (or more) enterprises.
Additionally the population should be changed ttetdéethe two (or more) individual
units and to include the new unit only. If neitherit was in the sample then the
population should simply be amended to reflectctienges.

If the merger happened late in the survey perioeh the original units can be treated
as they are, i.e. separately, and ignore the me@gee will have to be taken however
that neither unit returns information for more thtsi original elements and they do
not send in responses covering the other mergeakcels as well.

* Enterprises that split to form new units. If thisppened early in the survey period
then the target population should be amended tectethe new units. Any such
enterprise that is part of the sample should refoinms for each new unit separately.
If the split happens late in the survey period fothie enterprise cannot supply
information on each new element separately, keeptit as it was before the split.

* Enterprises that are outside the target populatienin NACE sections not covered by
CIS4. These should be excluded from all processintbey are in the sample. In
addition, the target population should be adjusiefdre the calculation of weights, in
order to exclude these and other types of non-aeleenterprises.

11



Annex 2. Sample size calculation and allocation13

Generally, the factors that affect precision of thsults are:

- Size of the population

- Variability of characteristics in the population
- Sample plan and estimators

- Non- response

- Cost and time

- Operational constraints (like training of staift.¢

|. Estimation of parameters

Consider a set of variablgs....,Ya,......ya and lety,(k) be the value of variablg for unitk in
the finite populationU. Also, consider a partitioning df into D possibly overlapping
domainsUj...U,...Up. For each one of th&'D possible combinations of variables and
domains, a number of parametérsf interest can be defined for the whole poputato for
different domains.

[1. Sample design

The sample is drawn as stratified sample with sesmphdom sampling without replacement
within strata. The stratification is according tecgon 2.3, taking into account the study-
domains for the output tabulation in section 5.2.

[11. Sample size in domains of study

Each domain is considered as a population, whiathivigled into one or more strata. The
sample sizenp , in domainD is calculated as:

(Enss)

V(e )+ 2w
Np ot

n = (2.1)

WhereV(éD) is the variance for the estimated paraméteis number of strata in domaibd
Wi = Ni / Np, whereN; is the number of enterprises in stratixnNp is the number of
enterprises in domaid; and S’ is the stratum variance for the variahjg,

13 For general information on sampling, see Cochrait®W(1977) Sampling Techniques, third editiorhrio
Wiley.
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§=—1 Z(ya(k)—izya(k)j (2.2)

Nh _1kDah Nh kOay,

The expression in (2.1) is obtained by considetiregcost to be equal for all strata, &g ¢
for all h, as in formulae (5.25) in section 5.5 in Cochfan

IV. Precision
The confidence interval for the parametgrnwith approximate confidence level of 95%, is
given by:

g, + 1963V (6,) (2.3)

The precisiong, , in terms of the length of the confidence interval

a, =1.96 OYV (6,) (2.4)

From (2.4) the variance/,(é?D , kan be expressed as:

V(8,) :(f&;j (2.5)

By combining (2.1) and (2.5), the sample size imdmD is given by:

(B

L S (2.6)
D + = W, 2
(1.96) N, ; L5,
Note
1. To calculatenp, the true variances in each stratugf, is needed and the precision,
ap.

2. In practice, the standard deviations for eachwstnats, are not known. Therefore, the
CIS 3, CIS Light or other sources might have taibed, but these estimates might be
rather unreliable.

3. The above-described sample size calculation wiluensghat the sampling error of a
specific variable does not exceed the predetermuadge. However, in section 4.6

14 Cochran W. G. (1977), Sampling Techniques, thititian, John Wiley; section 5.5 (Optimum Allocatjon
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there are 5 indicators for which a certain levelpoécision should be attained. The
sample size thus needs to be calculated for ealitator and the largest sample size
should be used.

1. Allocation

If the cost per unit is the same in all stratanttige Neymann allocation can be used. The
total sample size in the doma, is distributed among strata, e.g. the sampleisiz&ratum
h, n, is given by:

Note

n, =ng BHN'“¥.Sh (2.7)
2N, 5,

h=1

The determination of an optimum allocation is ofé@niterative process. The first step
may Yyield, in some strata, a sample size largan tha number of enterprises in the
population. The usual procedure is to take all @niges in those strata as part of the
sample and subsequently reduce the total sammeasid recalculate,ragain for the
remaining strata.

The above-described allocation is optimal for a djgeeariable. It might not be the
case when allocating the sample for other variabled “compromise” allocation
schemes are needed. For the CIS4 the sample hasaibocated in order to meet the
precision criteria for the 5 indicators for whiclt@rtain level of precision of results is
required (see section 4.6).

Several different such schemes can be used. A sippcedure for multivariate
allocation is to compute the average sample siaegdch stratum but methods that
are more sophisticated may also be used.

14



Annex 3: Data editing

The types of checks being done in the SAS progranamees

» Completeness checks. This is where the questionisairet fully completed. Contact
should be made with the reporting unit to get tifermation as soon as possible after
receipt of the incomplete form.

* Out of scope units. These are units which do natrigeto the target population i.e.
wrong NACE, wrong size etc. If this is the case, ifghe units are not part of the
target population, then they will be dropped framttier data processing.

» Data validation checks. This tests whether answergparmissible i.e. the answer is
within the range of answers allowed. If a validaterror occurs then the answer must
be amended (by getting further information from #émeerprise for example) to bring
it into line with the range allowed.

* Relational checks. This checks that the relatigndletween two variables is within
specific bounds i.e. innovation expenditure shaddal the total given. These errors
may be “hard” (a violation of the rule indicatesttlsomething is incorrect) or “soft”
(ust a warning that something might be wrong). Haed errors will have to be
corrected while the soft errors should be confirmgtth the enterprise (and corrected
if the information is actually wrong).

* Routing errors. This tests whether all questions shauld have been answered have
been answered, i.e. innovators answered questiomgfects of innovation. An error
here indicates that the respondent did not undetstae sequencing of questions.
They should be contacted to correct the information.

A more complete description of the data editingd(also imputation, estimation etc.)
procedure will be provided with the updated SASgpams.
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Annex 4. Total Design Method

The Total Design Method (Dillman, D. (1978): The Tdasign Method, Wiley) consists of
a combination of actions (or moments) that havevgmoeffective in reducing non-response
when using mail questionnaires.

The theory underlying the TDM is social exchange,clvhsuggests that the likelihood that
individuals will respondent to a survey question@as a function of how much effort is
required to respond, and what they feel they &ed\lito get in exchange for completing the
guestionnaire.

The TDM was originally developed for individual andusehold surveys. An adaptation for
the business environment is described in TailoresigheMethod (Dillman, 2000) and Moore

& Baxter (Moore, D. and Baxter, R. 1993) in “Incseag Mail Questionnaire Completion for

Business Populations: The Effects of Personalizadiwh a Telephone Follow-up Procedure
as Elements of the Total Design Method”.

Five main actions that can be used to improve mespaoates in business surveys are:

Have a respondent-friendly questionnaire. This ghbel easy and clear to understand, have a
relevant question order and a comprehensible, “ugegrdly” layout.

There should be up to five contacts with the po&éméspondent. A pre-notice letter (sent to

respondents a few days prior to the questionnainge),questionnaire (sent a few days to a
week after the pre-notice letter, a thank you/refarmpostcard (sent about one week after the
questionnaire). If necessary, there should alsa beplacement questionnaire (sent to non-
respondents between 2-4 weeks after questionnaisemailed) and a final contact (made a

week after the replacement questionnaire was sént o

In all cases where mail response is requestedjdbef a real stamp on return envelopes can
increase the response rates (It represents somaihwalue and is something the respondent
is less likely to throw away).

Personalised correspondence could be used by wsalgstationery, real names and real
signatures.

Finally, a small token or financial incentive cargrsficantly improve response rates.
HoweverH, incentives can have modest and, in s@ses; no effect at all.

Other references that can be consulted for mooenrdtion are:

Paxson, M.C.; Dillman, D.A.; Tarnai, J.: Improving$ponse to Business Mail surveys.
Dillman, D.A.: Mail & Internet Surveys: The Tailordaksign Method. Wiley, 2000
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Annex 5: Testing the non-response survey

The aim of this analysis is to sample a selectiomoof-respondents and find out if they have a
different behaviour than that of the original resgents.

If a non-response survey has been carried out &®uld be if the non-response rate is above
30%, i.e. 30% or more of relevant enterprises @didraspond to the survey), a statistical test
has to be carried out to check whether the pomuatif non-respondents is significantly
different from the populations of respondents.

Test for the equality of two proportions:

Ho. Pr=Puwr Or Pr-Pnr =0 wherePk is the weighted percentage of innovators in the
respondent population ané\r is the weighted percentage of
innovators in the non-respondent population.

Hi: Pr# Par

_ (FD)R_FD)NR)
\/SZ(FD’R) + SZ(FD’NR)

Test statistic Z

O
S?(PR) is the estimated variance of the proportion of irators in the original, realised
O
sample, calculated after weighting for samplingctigns while S?(Pws ) is the estimated
variance of the proportion of innovators in the mesponse sample.
If a simple random sample or a stratified samplehef non-respondents is drawn then the

m]
variance , § Pnr), would be calculated as:

2,5 — Nh(l_rh) i FD)NRh(l_E)NNﬁ) _ Ny
S (PNR)_Z( N(L-r) j N, (1 Nh(l—rh)]

Nh(l_ rh)

Where(
N(@L-r)

j is the weight of straturh.

E)NRh is the percentage of innovators in the non-resp@ample in stratum
N is the total number of units in the frame popuwlatin stratunmh
Nnrh IS the number of units in the non-response sam@é&atumh
rn is the response rate of the original sample etwwinh

With large enough sample sizes, the Z-statistids i approximately normally distributed.
Therefore, if the test statistic is in the criticagion (usually defined as greater than 1.96 or
less than -1.96, for a 95% confidence interval)ntit®y can be rejected i.e. there is a
statistically significant difference between thetproportionss.

15For further information, see Wonnacott, H., and \arott, J. R., Introductory Statisticd! Bdition, John
Wiley, 1990, chapter 9.
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Annex 6: Imputation procedures

The SAS program documentation for CIS 4 describespitocess of imputation in more
detail. However, a brief description is given here.

Metric imputation

Metric imputation shall take the “clean” data sestimate the missing items and create a
complete metric data set.

The steps involved are:

+ Detect and exclude outliers from calculations @&f tiean.
* Impute the weighted ratio mean, taking into accaiet amount of missing values
within each stratum.

The key factors affecting metric imputation are:

* Values of the three parameters (factorl, facto2ramout) which control the process
e Amount of item non-response

Factorl is the outlier value used to remove extrgalees from the dataset (of responses for
that variable) before imputation. By default, ties1.5 (or 1.5 times of the inter-quartile
range). In a skewed distribution, this might leadtdo many records being rejected. This
criterion is checked by the value of the Remoutalde. By default this is 30, i.e. do not use
factorl where its use leads to the rejection of 0%nore of the records. If the remout value
is exceeded, then the imputation procedure movesfaaotor2. By default this is set at 3.0 i.e.
use all records within 3.0 times of the inter-gikamange.

The three variables controlling the imputation pchoe can be amended within the SAS
program but, for comparability purposes, it is imtpat that the values used should be as
close to the default values as possible. Therethesfirst step to improve item non-response
should be to improve response rates. It is veryomamt that item non-response should be
kept to a minimum.

After this has been done, if the variables contrglimputation have to be changed (because
records are still not being imputed), start offibgreasing the remout value little by little until
the imputation procedure improves (for example ceditom 30% to 25% to 20%). If this
does not work increase factor2 and remout (fromoriginal value) until the imputation
procedure produces acceptable results.

If item non-response within a stratum is highemtB8% then the stratum is merged with a
neighbouring size class in the same NACE classidfgroportion of non-missing values is
still lower than 50% for all size groups within tNACE class the imputation is implemented
within subsections of NACE or ultimately by using twhole population. Where strata have
non-response rates higher than 50%, every effatildhbe made to improve the results for
these critical strata.
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Ordinal and nominal imputation

After the metric estimation comes the Ordinal eation. The objective of this process step is
to estimate nominal and ordinal variables (andame cases metric variables). As for the
metric estimation, it is the amount and structureéhe item non-response that is the main
factor influencing the outcome of the imputationgess.

The basic method is:

e Metric variables are broken down into classes. Bedents are partitioned into
classes such that the elements in the same ckasoasidered similar. The variables
used here are NACE and size class.

* Metric and ordinal variables are used to estimatainal variables.

The key factors affecting the ordinal imputation: are

« Values of one parameter (classl) which controlspitoeess
* Amount of item non-response

ClassL determines how much data to include for eachable in the imputation process. If
ClassL=2 then only one class is created aroundnttgian, excluding large proportions of the
data (outliers). ClassL=5 includes more data apdtes 4 classes etc.

If there is still item non-response after ordinalimation, there might be several reasons for
this:

e Item response is very low, too low for some stratas should be addressed by trying
to improve response rates in these critical saataast.

* The setting of ClassL is too strict, reducing thécal mass of data for the estimation
procedure. Therefore, increase ClassL to includesrdata.

However, as for metric estimation, it is importdhat the final setting is as close to the

benchmark (set for each variable in the SAS progjaas possible, in order to maintain
comparability of data.
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