Sample Design in the UK CIS4

Introduction

The Community Innovation Survey (CIS) is traditionally based on a stratified random sample drawn from the ONS Inter-Departmental Business Register (IDBR).  A considered sample design is essential to ensure that the data collected are as precise as possible and representative of the population of interest.  Key users of disaggregated data include regional analysts in the Regional Development Agencies (RDAs) and the Devolved Administrations (DAs), as well as analysts of industrial statistics.  This paper considers appropriate methodologies, goes on to investigate the structure of the population counts in the IDBR, and finally makes a proposal for a design for the sample.

The CIS4 population

CIS4 will again be based on a stratified random sample using the same stratification variables as in CIS3, namely sector, region and sizeband.

Sector coverage

Coverage of the following sectors in the target population is required under an EU regulation on innovation statistics:

· SIC 10-14 - Mining and quarrying 

· SIC 15-37 - Manufacturing 

· SIC 40-41 - Electricity, gas and water supply 

· SIC 51
 - Wholesale trade 

· SIC 60-64 - Transport, storage and communication 

· SIC 65-67 - Financial intermediation 

· SIC 72      - Computer and related activities 

· SIC 74.2   - Architectural and engineering activities 

· SIC 74.3   - Technical testing and analysis 

All of the above sectors were also covered in CIS3 in the UK.

In addition to these, it was agreed at the CIS4 project board meeting of 2 July 2004 that the following additional sectors would be covered in the UK survey:

· SIC 45      - Construction*

· SIC 50      - Sale, maintenance and repair of motor vehicles*

· SIC 52      - Retail trade

· SIC 55      - Hotels and restaurants

· SIC 70      - Real estate*

· SIC 71      - Rental of machinery and equipment*

· SIC 73      - R&D*

· Remainder of SIC 74 (i.e. excl. 74.2 and 74.3) – Other Business Activities

(* denotes sectors that were covered in CIS3 in the UK)

The detailed stratification is considered towards the end of this paper.

Region/country coverage

As in CIS3, all regions and countries in the UK (9 Government Office Regions in England plus Scotland, Wales and Northern Ireland) will be covered and these 12 areas used in the regional dimension of the stratification.

Sizebands

All enterprises with 10 or more employees will be included in the target population and the following strata used: 10-49, 50-249, 250-499, 500-999 and 1000+. 

Statistical units

The sample will be drawn at the level of the reporting unit, in line with other major, relevant business surveys (e.g. BERD, ABI).  Some users have noted that by sampling at the reporting unit level we often lose sight of diffusion of innovation within the company (at the local unit level), and that this might lead to cross-border innovation not being picked up.  Therefore a file detailing all local units within the selected reporting units will be extracted from the IDBR at the time of the main sample extraction, and this will accompany the main, reporting unit-level, dataset.  Note that it may also be possible to obtain information about the enterprise groups for the selected reporting units, and all reporting units within them.

Sample selection methodology

At the CIS4 project board meeting of 2 July 2004 it was agreed that the sample would be selected using a Neyman allocation based on firms’ innovation active rates in CIS3.  This will help ensure that optimal precision will be obtained in CIS4, assuming that the observed patterns are broadly similar over time.

Sample size

The ONS has agreed to a size limit of 28,000 firms for the UK sample.  The working assumption is that the final sample will be very close to 28,000.

Population counts

In order to consider an appropriate sample design, it is first useful to look at the population counts in a recent IDBR extract (taken on 8 December):

Table 1: Number of firms in UK CIS4 population by SIC group

	
	Employees sizeband

	 
	10-49
	50-249
	250-499
	500-999
	1000+
	Total

	10-14
	240
	100
	15
	20
	10
	385

	15-22
	8,960
	2,560
	390
	210
	120
	12,235

	23-29
	12,845
	3,670
	490
	195
	105
	17,305

	30-33
	2,810
	1,020
	150
	85
	40
	4,105

	34-35
	960
	485
	125
	65
	50
	1,685

	36-37
	2,435
	510
	65
	25
	5
	3,045

	40-41
	40
	35
	5
	5
	20
	105

	45
	14,575
	1,880
	180
	95
	75
	16,800

	50-51
	20,795
	3,445
	335
	155
	105
	24,830

	52
	12,315
	1,235
	195
	125
	220
	14,085

	55
	16,930
	2,030
	185
	70
	95
	19,310

	60-63
	6,810
	1,300
	175
	95
	110
	8,490

	64.1
	490
	65
	5
	5
	15
	580

	64.2
	430
	125
	30
	10
	15
	615

	65-67
	2,905
	715
	125
	90
	130
	3,965

	70
	4,020
	585
	70
	40
	30
	4,745

	71
	1,745
	275
	25
	15
	20
	2,085

	72
	4,335
	810
	80
	30
	35
	5,290

	73.1
	345
	135
	30
	20
	10
	540

	73.2
	60
	5
	0
	0
	0
	70

	74.2
	3,650
	500
	55
	35
	20
	4,260

	74.3
	265
	65
	10
	5
	0
	350

	rest of 74
	20,220
	4,515
	585
	300
	245
	25,865

	UK total
	138,190
	26,060
	3,325
	1,690
	1,470
	170,735


Source: IDBR

(note that data are rounded to the nearest 5 to avoid disclosure)

The CIS4 population is heavily skewed towards the smaller firms, with roughly two thirds of firms based in the service sector.  Of note, roughly 40% of all firms in the identified population are small firms (10-49 employees) in four service sectors, namely SIC 50-51 & 52 (wholesale and retail), 55 (hotels and restaurants) and “rest of 74” (other business activities).

There are also considerable differences in the sizes of the regions, with the likes of London and the South East being nearly five times larger than regions such as Northern Ireland and the North East:

Table 2: Number of firms in UK CIS4 population by region

	 
	Employees size-bands

	Region
	10-49
	50-249
	250-499
	500-999
	1000+
	250+
	Total

	North East
	4,525
	885
	125
	65
	35
	225
	5,635

	North West
	15,120
	2,905
	390
	160
	155
	705
	18,735

	Yorkshire and The Humber
	11,445
	2,235
	270
	150
	110
	530
	14,205

	East Midlands
	10,195
	1,960
	235
	120
	90
	445
	12,600

	West Midlands
	12,585
	2,400
	295
	160
	125
	580
	15,560

	East
	12,995
	2,295
	280
	130
	105
	515
	15,805

	London
	19,915
	3,935
	535
	330
	325
	1,190
	25,035

	South East
	19,660
	3,565
	465
	225
	275
	965
	24,195

	South West
	11,850
	2,020
	240
	110
	95
	445
	14,315

	Wales
	4,890
	1,020
	140
	70
	30
	240
	6,145

	Scotland
	10,070
	1,965
	255
	135
	95
	485
	12,520

	Northern Ireland
	4,930
	880
	100
	45
	30
	175
	5,985

	UK total
	138,190
	26,060
	3,325
	1,690
	1,470
	6,485
	170,735


Response rates

In CIS3, response rates varied according to the size of the firm:

Table 3: CIS3 UK response rates

	
	Numbers of businesses in sample
	Number of businesses with response
	Response rates

	Wide SIC group
	SME
	Large
	Total
	SME
	Large
	Total
	SME
	Large
	Total

	10-14
	275
	49
	324
	111
	16
	127
	40%
	33%
	39%

	15-22
	1,641
	702
	2,343
	768
	237
	1,005
	47%
	34%
	43%

	23-29
	1,959
	752
	2,711
	904
	217
	1,121
	46%
	29%
	41%

	30-33
	954
	340
	1,294
	422
	105
	527
	44%
	31%
	41%

	34-35
	735
	204
	939
	285
	59
	344
	39%
	29%
	37%

	36-37
	941
	113
	1,054
	388
	55
	443
	41%
	49%
	42%

	40-41
	69
	46
	115
	33
	20
	53
	48%
	43%
	46%

	45
	1,929
	271
	2,200
	829
	118
	947
	43%
	44%
	43%

	51
	2,008
	383
	2,391
	918
	123
	1,041
	46%
	32%
	44%

	60-64
	1,327
	446
	1,773
	601
	172
	773
	45%
	39%
	44%

	65-67
	823
	312
	1,135
	331
	74
	405
	40%
	24%
	36%

	70-74
	2,751
	572
	3,323
	1,194
	192
	1,386
	43%
	34%
	42%

	Total
	15,412
	4,190
	19,602
	6,784
	1,388
	8,172
	44%
	33%
	42%


Source: CIS3

Response rates were reasonably consistent across industrial sectors, ranging from 36% to 46%.  However, in nearly all sectors SMEs were more likely to respond than large firms.

	A note on weighting

Sample-based business survey data are commonly grossed up to make inferences about the whole business population, and in order to do this a set of weights is applied to the raw data.  There are two potential sets of weights that can be used, namely business weights and employment weights, to adjust estimates to account for firms not included in the sample.  In the past, CIS data have typically been weighted using business weights, which are calculated as the inverse sampling fraction of the number of firms in each cell of the stratification.  Using business weights, each firm in the population carries an equal weight.  This can provide basic measures of population performance, but does not correct for differing firm sizes.  Using employment weights, which are calculated using the inverse sampling fraction of employees in each cell of the stratification, allows data to be grossed up and corrected for firm size.  So the greater the size of the firm, the larger the weight it carries in the employment weighted results.  Employment weighted data provide a more robust means of estimating whole economy performance.


Given large firms’ dominance of economic activity in the UK (the 6,500 large firms in the CIS4 population account for over 60% of total employment and around 70% of turnover in the population) and the arguments for using employment weights to provide better measures of whole-economy performance, a census of large firms is recommended.  For the SME strata (10-49 and 50-250), sampling should be carried out using the Neyman allocation.

Recommendation: Take a census for large firms (250+ employees) and sample based on optimal allocation for SMEs

Stratification and issues of sample design

Regional stratification

A DTI paper – “Assessing the accuracy of published results of the UK CIS3” – revealed that there are large disparities in the precision of the published CIS3 results for the 12 regions (see chart 1).
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Chart 1

Given that the results of CIS4 are likely to be used for regional benchmarking, one conclusion of the paper was that a greater level of regional balance in the sample would be desirable to allow for more precise regional comparisons.  A slightly larger sample is necessary for the larger regions to achieve a given level of precision.

It can be shown that the following regional distribution of the sample would be necessary to ensure 95% confidence intervals no wider than (3%:

Table 4: Required regional distribution to achieve (3% precision of innovation active rate estimation in CIS4

	Region
	N (CIS4)
	p (CIS3)
	q (CIS3)
	Required achieved sample size, n (for +/- 3% precision)
	Response rate (CIS3)
	Required total sample size
	Sample size in CIS3

	North East
	5,635
	0.52
	0.48
	896
	40%
	2,230
	1,105

	North West
	18,735
	0.458
	0.542
	1,003
	42%
	2,416
	2,026

	Yorks and Humber
	14,205
	0.455
	0.545
	985
	42%
	2,320
	1,773

	East Midlands
	12,600
	0.5
	0.5
	984
	43%
	2,310
	1,641

	West Midlands
	15,560
	0.531
	0.469
	995
	43%
	2,306
	1,696

	East
	15,805
	0.465
	0.535
	995
	43%
	2,337
	1,761

	London
	25,035
	0.478
	0.522
	1,022
	38%
	2,693
	2,567

	South East
	24,195
	0.527
	0.473
	1,019
	41%
	2,506
	2,488

	South West
	14,315
	0.483
	0.517
	992
	40%
	2,503
	1,567

	Wales
	6,145
	0.495
	0.505
	909
	45%
	2,015
	840

	Scotland
	12,520
	0.448
	0.552
	974
	46%
	2,097
	1,734

	Northern Ireland
	5,985
	0.459
	0.541
	901
	40%
	2,246
	404

	UK
	170,735
	
	
	11,675
	
	27,978
	19,602


Source: CIS3 and DTI calculations

The calculations in table 4 are based on the following assumptions:

· The proportion of firms in each region that are innovation active is the same as in CIS3;

· Regional response rates in CIS4 are the same as in CIS3

In all regions, an increased sample size would be necessary to achieve the pre-defined level of precision, although in some of the smaller regions the size of the required increase is considerably greater than in the larger regions.

Industrial Stratification

Having proposed a regional stratification, the next consideration is how the sample should be distributed between SIC groups within each region.  It has already been proposed that optimal allocation should be used for the SME element of the population.  Given that we have shown that there was little variation in response rates across industries in CIS3, it is proposed that the following 23 strata be used in the sample stratification for each region for the SME group:

Table 5: Proposed industrial stratification for CIS4

	SIC
	Sector Name
	Population size
	SME
	Large

	10-14
	Mining and quarrying
	385
	340
	45

	15-22
	Mfr of food, clothing, wood, paper, publishing and printing
	12,235
	11,520
	720

	23-29
	Mfr of fuels, chemicals, plastics metals & minerals
	17,305
	16,515
	790

	30-33
	Mfr of electrical and optical equipment
	4,105
	3,830
	275

	34-35
	Mfr of transport equipment
	1,685
	1,445
	240

	36-37
	Mfr not elsewhere classified
	3,045
	2,945
	95

	40-41
	Electricity, gas and water supply
	105
	75
	30

	45
	Construction
	16,800
	16,455
	350

	50-51
	Wholesale & commission trade (inc. cars, bikes and fuel)
	24,830
	24,240
	595

	52
	Retail trade (exc. cars & bikes) and repair
	14,085
	13,550
	540

	55
	Hotels & restaurants
	19,310
	18,960
	350

	60-63
	Transport & storage
	8,490
	8,110
	380

	64.1
	Post & courier activities
	580
	555
	25

	64.2
	Telecommunications
	615
	555
	55

	65-67
	Financial intermediation
	3,965
	3,620
	345

	70
	Real estate
	4,745
	4,605
	140

	71
	Renting
	2,085
	2,020
	60

	72
	Computer & related activities
	5,290
	5,145
	145

	73.1
	R&D (natural sciences & engineering)
	540
	480
	60

	73.2
	R&D (social sciences & humanities)
	70
	65
	0

	74.2
	Architectural & engineering activities
	4,260
	4,150
	110

	74.3
	Technical testing and analysis
	350
	330
	15

	rest of 74
	Other business activities (exc. SIC 74.2 & 74.3)
	25,865
	24,735
	1,130

	Total
	 
	170,735
	164,250
	6,485


Recommendation: Sector stratification as in table 5, with sample selection based on optimal allocation for SMEs

It might also be sensible to take a census of SMEs in certain sectors where the population is particularly small, for example in SIC 40-41 and 73.2, and also to cap the sample in sectors where the population is particularly large, such as SIC 50-51, 52, 55 and “rest of 74”.

Sample Design Scenario Analysis
Four scenarios for sample designs are now considered.  In each case, it is assumed that the minimum cell size in the sample is 5, and that a census is taken for firms with 250+ employees.  The pros and cons of each design are considered below each scenario.
Scenario 1 – “Optimal Regional Allocation”

This scenario considers the sample required to achieve the regional precision levels presented in table 4.  Each region is allocated the required sample size using the Neyman allocation.
Table 6 – Sample design under scenario 1 

	“Optimal Regional Allocation” by region
	
	“Optimal Regional Allocation” by industry

	 
	10-49
	50-249
	250+
	Total
	
	 
	10-49
	50-249
	250+
	Total

	North East
	1684
	323
	225
	2232
	
	10-14
	63
	55
	45
	163

	North West
	1302
	406
	705
	2413
	
	15-22
	1138
	495
	720
	2353

	Yorks and Humber
	1366
	425
	530
	2321
	
	23-29
	1495
	641
	790
	2926

	East Midlands
	1491
	375
	445
	2311
	
	30-33
	489
	206
	275
	970

	West Midlands
	1261
	464
	580
	2305
	
	34-35
	241
	134
	240
	615

	East
	1420
	402
	515
	2337
	
	36-37
	509
	130
	95
	734

	London
	1065
	438
	1190
	2693
	
	40-41
	40
	25
	30
	95

	South East
	1151
	392
	965
	2508
	
	45
	1753
	321
	350
	2424

	South West
	1658
	398
	445
	2501
	
	50-51
	2366
	574
	595
	3535

	Wales
	1271
	504
	240
	2015
	
	52
	1565
	202
	540
	2307

	Scotland
	1162
	449
	485
	2096
	
	55
	2136
	339
	350
	2825

	Northern Ireland
	1852
	221
	175
	2248
	
	60-63
	998
	231
	380
	1609

	UK
	16683
	4797
	6495
	27975
	
	64.1
	73
	50
	25
	148

	
	
	
	
	
	
	64.2
	67
	45
	55
	167

	
	
	
	
	
	
	65-67
	509
	126
	345
	980

	
	
	
	
	
	
	70
	346
	98
	140
	584

	
	
	
	
	
	
	71
	180
	61
	60
	301

	
	
	
	
	
	
	72
	347
	126
	145
	618

	
	
	
	
	
	
	73.1
	60
	50
	60
	170

	
	
	
	
	
	
	73.2
	40
	0
	0
	40

	
	
	
	
	
	
	74.2
	358
	88
	110
	556

	
	
	
	
	
	
	74.3
	64
	45
	15
	124

	
	
	
	
	
	
	rest of 74
	1846
	755
	1130
	3731

	
	
	
	
	
	
	Total
	16683
	4797
	6495
	27975


Pros:

· Should provides better levels of regional precision than CIS3, and hence facilitates better regional comparison.

· Gives regional analysts more comprehensive datasets to work with.

Cons:

· Does not provide optimal results from the point of view of UK- and industry-level estimates.

· Larger relative burden on firms in smaller regions, e.g. North East (40% of firms sampled) compared to London (11%).

Scenario 2 – “Optimal National Allocation”

This scenario applies the same methodology as was used in CIS3, namely to apply the Neyman allocation to the whole UK dataset and select the sample to provide optimal national-level estimates.

Table 7 – Sample design under scenario 2

	“Optimal National Allocation” by region
	
	“Optimal National Allocation” by industry

	 
	10-49
	50-249
	250+
	Total
	
	 
	10-49
	50-249
	250+
	Total

	North East
	807
	167
	225
	1199
	
	10-14
	65
	55
	45
	165

	North West
	1616
	498
	705
	2819
	
	15-22
	1140
	489
	720
	2349

	Yorks and Humber
	1354
	420
	530
	2304
	
	23-29
	1434
	621
	790
	2845

	East Midlands
	1383
	350
	445
	2178
	
	30-33
	507
	210
	275
	992

	West Midlands
	1422
	520
	580
	2522
	
	34-35
	235
	126
	240
	601

	East
	1556
	436
	515
	2507
	
	36-37
	510
	124
	95
	729

	London
	1778
	715
	1190
	3683
	
	40-41
	40
	25
	30
	95

	South East
	1925
	636
	965
	3526
	
	45
	1714
	332
	350
	2396

	South West
	1639
	394
	445
	2478
	
	50-51
	2334
	631
	595
	3560

	Wales
	779
	332
	240
	1351
	
	52
	1445
	211
	540
	2196

	Scotland
	1014
	397
	485
	1896
	
	55
	1965
	364
	350
	2679

	Northern Ireland
	1184
	167
	175
	1526
	
	60-63
	1004
	241
	380
	1625

	UK
	16457
	5032
	6495
	27984
	
	64.1
	78
	50
	25
	153

	
	
	
	
	
	
	64.2
	80
	49
	55
	184

	
	
	
	
	
	
	65-67
	548
	163
	345
	1056

	
	
	
	
	
	
	70
	365
	111
	140
	616

	
	
	
	
	
	
	71
	176
	64
	60
	300

	
	
	
	
	
	
	72
	390
	150
	145
	685

	
	
	
	
	
	
	73.1
	61
	51
	60
	172

	
	
	
	
	
	
	73.2
	40
	0
	0
	40

	
	
	
	
	
	
	74.2
	356
	93
	110
	559

	
	
	
	
	
	
	74.3
	60
	45
	15
	120

	
	
	
	
	
	
	rest of 74
	1910
	827
	1130
	3867

	
	
	
	
	
	
	Total
	16457
	5032
	6495
	27984


Pros:

· Provides optimal national-level estimates.

· Consistent with CIS3 methodology.
Cons

· Regional imbalance, with larger regions having significantly larger samples than smaller regions and hence more precise estimates.

Scenario 3 – “Floor Allocation”

This scenario was carried out in the following stages:

· The sample for Wales, Scotland and Northern Ireland was as in scenario 1
· For the English regions, a “floor” sample size of 1,500 was initially set, in order to provide a minimum level of regional comparability
· The remainder of the sample (approximately 8,000 firms) was distributed across England using Neyman allocation

Table 8 – Sample design under scenario 3

	“Floor Allocation” by region
	
	“Floor Allocation” by industry

	 
	10-49
	50-249
	250+
	Total
	
	 
	10-49
	50-249
	250+
	Total

	North East
	1382
	298
	225
	1905
	
	10-14
	100
	70
	45
	215

	North West
	1359
	446
	705
	2510
	
	15-22
	1,125
	484
	720
	2,329

	Yorks and Humber
	1355
	448
	530
	2333
	
	23-29
	1,463
	626
	790
	2,879

	East Midlands
	1471
	396
	445
	2312
	
	30-33
	486
	214
	275
	975

	West Midlands
	1335
	493
	580
	2408
	
	34-35
	247
	155
	240
	642

	East
	1477
	437
	515
	2429
	
	36-37
	499
	155
	95
	749

	London
	1064
	473
	1190
	2727
	
	40-41
	40
	25
	30
	95

	South East
	1311
	468
	965
	2744
	
	45
	1,716
	314
	350
	2,380

	South West
	1589
	405
	445
	2439
	
	50-51
	2,333
	571
	595
	3,499

	Wales
	1271
	504
	240
	2015
	
	52
	1,533
	204
	540
	2,277

	Scotland
	1162
	449
	485
	2096
	
	55
	2,082
	337
	350
	2,769

	Northern Ireland
	1852
	221
	175
	2248
	
	60-63
	982
	231
	380
	1,593

	UK
	16628
	5038
	6495
	28161
	
	64.1
	109
	60
	25
	194

	
	
	
	
	
	
	64.2
	103
	70
	55
	228

	
	
	
	
	
	
	65-67
	504
	143
	345
	992

	
	
	
	
	
	
	70
	340
	121
	140
	601

	
	
	
	
	
	
	71
	186
	100
	60
	346

	
	
	
	
	
	
	72
	347
	143
	145
	635

	
	
	
	
	
	
	73.1
	105
	90
	60
	255

	
	
	
	
	
	
	73.2
	55
	0
	0
	55

	
	
	
	
	
	
	74.2
	352
	120
	110
	582

	
	
	
	
	
	
	74.3
	106
	65
	15
	186

	
	
	
	
	
	
	rest of 74
	1,815
	740
	1,130
	3,685

	
	
	
	
	
	
	Total
	16,628
	5,038
	6,495
	28,161


Pros:

· Strikes a balance between regional and industrial/national accuracy.

· Data requirements in the devolved administrations maintained.

Cons:

· Small firms in SIC 50-51 (wholesale and automotive retail), 55 (hotels and restaurants) and “rest of 74” (other business activities excl. technical consultancy and testing) have exceptionally high samples, accounting for nearly a quarter of the overall sample.

Scenario 4 – “Hybrid Allocation”

This scenario was identical to scenario 3, but with the following additional stage:

· The sample of small firms in SIC 50-51, 55 and “rest of 74” was capped to 1,000.  This freed up around 3,000 firms, which were distributed across the whole of the UK using Neyman allocation.

Table 9 – Sample design under scenario 4
	“Hybrid Allocation” by region
	
	“Hybrid Allocation” by industry

	 
	10-49
	50-249
	250+
	Total
	
	 
	10-49
	50-249
	250+
	Total

	North East
	1093
	352
	225
	1640
	
	10-14
	145
	80
	45
	270

	North West
	1370
	528
	705
	2598
	
	15-22
	1329
	572
	720
	2,621

	Yorks and Humber
	1293
	527
	530
	2350
	
	23-29
	1722
	736
	790
	3,248

	East Midlands
	1351
	471
	445
	2257
	
	30-33
	580
	277
	275
	1,132

	West Midlands
	1323
	570
	580
	2458
	
	34-35
	308
	207
	240
	755

	East
	1405
	518
	515
	2418
	
	36-37
	589
	205
	95
	889

	London
	1241
	572
	1190
	2988
	
	40-41
	40
	25
	30
	95

	South East
	1428
	563
	965
	2956
	
	45
	2024
	384
	350
	2,758

	South West
	1456
	474
	445
	2360
	
	50-51
	1000
	571
	595
	2,166

	Wales
	1012
	558
	240
	1790
	
	52
	1785
	265
	540
	2,590

	Scotland
	1033
	532
	485
	2060
	
	55
	1001
	337
	350
	1,688

	Northern Ireland
	1499
	266
	175
	1920
	
	60-63
	1156
	294
	380
	1,830

	UK
	15504
	5931
	6495
	27930
	
	64.1
	169
	65
	25
	259

	
	
	
	
	
	
	64.2
	158
	85
	55
	298

	
	
	
	
	
	
	65-67
	601
	211
	345
	1,157

	
	
	
	
	
	
	70
	417
	176
	140
	733

	
	
	
	
	
	
	71
	246
	150
	60
	456

	
	
	
	
	
	
	72
	433
	194
	145
	772

	
	
	
	
	
	
	73.1
	155
	110
	60
	325

	
	
	
	
	
	
	73.2
	60
	0
	0
	60

	
	
	
	
	
	
	74.2
	425
	177
	110
	712

	
	
	
	
	
	
	74.3
	161
	70
	15
	246

	
	
	
	
	
	
	rest of 74
	1000
	740
	1,130
	2,870

	
	
	
	
	
	
	Total
	15,504
	5,931
	6,495
	27,930


Pros:

· As in scenario 3, but also ensures that small firms in SIC 50-51, 55 and “rest of 74” are not given unnecessarily large sample sizes.

Cons:

· Rather complicated!

· Reduces the sample size in Wales and Northern Ireland by approximately 10%.

Conclusion
It is recommended that the methodology described in scenario 4 be used for the UK CIS4 sample design.  This will ensure that a decent level of accuracy can be achieved at the regional, industrial and national levels.  Regional analysts will have substantial sets of data to enable local analysis, and the burden in the smaller regions and certain small firms will be reduced.

Recommendation: UK CIS4 sample to be based on design described in scenario 4
DTI-IG-TESE Jan 2005
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