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1. Questionnaire design and testing (1/2)

 Basis: OECD sample questionnaire 
(2022)

 "Tailored design": adaptation to the
language and needs of the 
target group:  three questionnaires
(1) Business enterprises
(2) Education and research institutions
(3) Administrative facilities and others
 8 cognitive test interviews with respondents 

from all target groups
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1. Questionnaire design and testing (2/2)
 Proprietary tool Tivian was used as the survey tool
 Reasons: 
 Ease of use: user-friendly interface, simple navigation, no extensive technical knowledge 

required and quick to learn,
 Flexibility in survey creation: customisable, variety of question options (multiple choice, free 

text, rating scales and more), multilingual
 Multi-channel distribution: web browser, mobile, print possible (but not user-friendly),
 Data analysis and reporting: Data analysis and reporting possible, but not very comfortable, 

but: diverse data export
 Data protection and security provided (encryption technologies), server in Europe, 

anonymisation of survey participants possible,
 Relatively low licence costs
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2. Population and crawling (1/3)
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Ca. 2’550 addresses 
from client

923 remaining unique 
organisations

(= sample part 1)

• Removal of duplicate names
• Identification of duplicate org.
• Manual completion of ca. 450 missing mail addresses

Selection 
of unique 
corporate/ 
academic 

URLs

Ca. 800 unique URLs 
(= input into web 

crawling)

Web 
crawling 
with issue 
crawler

Crawling 
output:

9’439 unique 
new URLs

• Manual selection 
of crawl results

• Completion of 
mail addresses

Result: 570 potential 
space actors

(= sample part 2)
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2. Population and crawling (2/3)
Process: 
1. Obtained user account at https://www.issuecrawler.net/ 

(waiting time 2-3 days, check spam folder!)
2. Copied URLs into Issue Crawler, selected the option 

"Snowballing" with the parameters “Degrees of 
separation 2” and “Depth 3”, launched 4 crawls (batch 
size max. 250, results available in 0.5 - 3 days)

3. Input of 810 URLs generated ca. 9’400 hits (unique 
URLs) as output

4. Transferred results to Excel for manual reviews and 
plausibility checks
 New to sample, country, type of org.
 Time-consuming: >250h of work for 571 potential 

new space actors (including manual searches for 
mail addresses/contact persons)
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2. Population and crawling (3/3)
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TotalCrawlingLists from client
In %NIn %NIn %N
60%90065%37257%528Companies
16%24517%9516%150Academic institutes
23%34818%10327%245Administration units, NPOs

100%1493100%570100%923Total
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3. Questionnaire mailout and survey management - flowchart (1/2)
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message

Internet 
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Correction
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Status 14/15 not available
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11 Not invited

1. Reminder

Answer
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22 interrupted or 42 rejected

No

Answer
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3. Questionnaire mailout and survey management (2/2)
Net population by source and response type

1. December 2023 Franz Barjak & Fabian Heimsch, Survey of a small space sector: Experiences in data collection and analysis using the example of Austria 9

Explicit feedback, usually by e-mail, other org. without space activities in the responses 

Status quo responses
Not active in space
Participation rejected

Survey drop-out
Survey terminated

Non-response
Unreachable
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4. Data preparation and evaluation (1/3)
 Goal: identification of response errors and replacement of missing values
 Steps:

1. Merging of different questionnaire branches
2. Plausibility checks and corrections/imputations
 Review of responses 
 Partially email/phone 

enquiries
3. Production of synthetic 

variables (sums, ratios etc.)
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Variable
1) Total turnover ≥ Space turnover
2) Total employees ≥ Space employees
3) Total employees ≥ female employees
4) Total employees ≥ R&D employees
5) Space employees ≥ female space employees
6) Space employees ≥ Space employees in R&D
7) Total employees ∈ Employee size class
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4. Data preparation and evaluation (2/3)

 Quantitative measures such as space revenue or full-time equivalents in the 
space sector often have many zero values and some strong outliers at the 
right end of the distribution  Right skewed distributions

 Example: 10 hypothetical values of FTE in the space sector: 

 The arithmetic mean of 23.4 is not a good representation of the distribution, as 
8 out of 10 units have fewer that 10 FTEs and only two units show larger 
values
 Robust statistics necessary

.
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x <‐ c(0,0,1,1,2,2,4,8,66,150)
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4. Data preparation and evaluation (3/3)

Robust statistics
1. Median (in the example 2): The median is the central measure of distribution: It is robust

against outliers, but only uses the ranking of the data for calculation (inefficient). 

2. Trimmed 10% mean (in the example 10.5): Cuts 10% of the values at the top and 
bottom of the distribution and estimates the arithmetic mean at the remaining 80% of 
the values - less robust against outliers than the median, but more efficient.

3. Huber-M mean (in the example 3.3): The Huber-M mean uses an iterative algorithm to 
obtain more robust estimates of the mean. It takes outliers into account, but weights 
them less. 
Advantages are high robustness and efficiency, but the measure is less suitable if 
there are many zero values. The trimmed mean is more suitable in such cases.
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Selected results (1/7)
Employees in the Austrian space sector
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All employees in full time equivalents (FTE)
VarianceHuber-M 

Mean
MedianTrimmed 

mean (10%)
Mean 
value

SumQuantity 
> 0

Variable

89323.215.033.3195.026'166134Employees
2106.04.07.653.26'975131Female employees
1768.96.411.345.75'941130R&D staff

in space activities
21.33.12.04.38.81‘172*133Employees

4.90.80.51.02.1266127Female employees
13.62.72.03.15.9732125R&D employees

* Answers provided after the survey was closed indicate that the space sector in Austria employs more than 1’300 FTEs.

 On average 10-15% of FTEs work in space
 Space is predominantly male and R&D-intensive (above all the smaller space organisations)
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Selected results (2/7)
Revenues/budgets in the space sector (in m€)
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VarianceHuber-M 
Mean

MedianTrimmed 
mean (10%)

Mean 
value

TotalQuantity 
> 0

Variable

471.72.111.313.3176.310'752141Total revenues (m€)
3.950.180.100.381.3184.2*142Space revenues (m€)
4.050.070.040.241.1141.5125Space revenues 

abroad (e.g., exports, 
foreign grants) (m€)

* Answers provided after the survey was closed indicate that the space sector in Austria generates more than 209 m€ revenues.

 209 m€ of space revenues in total.
 On average 180’000 € of space revenues (8.5% of total revenues) per space organization.
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Selected results (3/7)
Cumulative space revenues and FTEs
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Highly skewed distributions

 The 52 largest units employ 
90% of the full-time equivalents 
in space

 The 27 largest units generate 
90% of space revenues

Space FTEs Space revenues

Count n of the space organisations
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Selected results (4/7)
Revenues/budgets in the space sector by client type
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Space revenues by 
client type

Business enterprises with 
contracts for commercial 
space sector
Business enterprises with 
contracts for institutional 
space sector

Space agencies, science 
foundations, governmental 
organisations
Universities or other research 
organizations

Other organizations

Robust 
estimate

Classical 
estimate



www.fhnw.ch/wirtschaft

Selected results (5/7)
Percentage distribution of space revenues by sub-segments of the 
value chain
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Research, engineering 
and other services
Space systems 
manufacturing
Ground systems 
manufacturing

Supply of services 
supporting the 
consumer markets

Space launch and 
transportation
Operations of space 
and/or ground systems
Supply of devices and 
equipment supporting the 
consumer markets

Sub-segments 
of the value 
chain

Trimmed mean 
(3%)
Arithmetic mean

Only sub-segments with at least 5 values > 0 are shown.
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Selected results (6/7)
Percentage distribution of space revenues by sub-sector
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Trimmed mean 
(3%)

Arithmetic mean

Satellite-based telecommu-
nications and broadcasting
Positioning, navigation and 
timing
Earth observation

Space transportation

Space exploration

Science (Space 
science and space-
related geo science)

Other sectors

Only sectors with at least 5 values > 0 are shown.
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Selected results (7/7)
Assessment of the past and future business performance in the space 
sector of the organisational units active in this sector over 3 years
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 Future expectations are positive for all measures: 55-60% of the companies each expect increases in portfolio, 
revenues, employment, R&D, future export assessment also fundamentally optimistic

Revenues compared to 
3 years ago
Revenues in 3 years
Exports compared to 
3 years ago
Exports in 3 years
Employment compared to 
3 years ago
Employment in 3 years

Much lower

Lower
Same

Higher

Much higher

I cannot answer this.
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Thank you for your attention!

If you have further questions, please get in touch: 
franz.barjak@fhnw.ch
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