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Abstract: 

In general, response rates in surveys tend to be low. This problem is especially emphasized in business web surveys. 

The actual COVID-19 pandemic just made situation worse than it was. Accordingly, the research question is what 

response rates in business web surveys should be at the moment. In the paper focus is given to estimating response 

rates in business web surveys. The discussion and estimation of response rates is conducted on the case of a business 

web survey which was conducted in Croatia in 2012 and in 2016. The topic of the observed business web surveys is 

statistical methods use in enterprises. In order to estimate present response rates in business web surveys four different 

scenarios have been developed: average scenario, status quo scenario, linear scenario and macroeconomic scenario. In 

the process of estimating responses rates different characteristics of enterprises like size, legal form and main activity 

were taken into account. The results of estimates should be help researchers to make insight how their response rates 

could be in the current situation. Accordingly, researchers should introduce some correction actions and improvements 

in their surveys to be able to achieve needed response levels. However, the new business web survey on statistical 

methods use in enterprises in Croatia which is going to be conducted in the 4th quarter of 2020 will show how much 

the estimation process of response rates was successful. 
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1. Introduction 

In order to be able to calculate estimates with certain level of precision, certain number of responses is 

needed. Because of that researchers should know what response levels they could expect. According to that 

they will be able to know how many units from their population they should contact. The lower response 

rates are, the more population units have to be contacted. This is followed with higher researchers’ efforts; 

higher survey costs and it is more time consuming as well. 

Whereas all researchers agree that response rates are very important (Fincham, 2008), there are no or 

little efforts given to estimate future response rates. Baruch and Holtom (2008) inspected response rates in 

1,607 studies and they provided a good base for estimating future response rates. Unfortunately, they did 

not suggest how that should be done. Because of that in this paper are analysed response rates estimation 

possibilities based on historical data. However, the response rates are quite different across different survey 

modes (llemann Christensen et al., 2013). Therefore, here in the paper the focus is given to the business web 

survey only. The research hypothesis is that there is a way of estimating response rates in business web 

surveys based on the historical data. 

The paper is organized as follows. After the brief introduction, in the second chapter used data and 

applied methods are described. In the third chapter the overview of the response rates in business web 

surveys with the topic of statistical methods use in enterprises in 2012 and in 2016 is given. In the fourth 

chapter estimations of response rates in business web surveys according to different characteristics of 

enterprises in 2020 are provided. The fifth, final, chapter concludes the paper. 

 

 



 
 
Proceedings of the ISCCRO - International Statistical Conference in Croatia ISSN: 1849-9872 
15-16 October 2020, Zagreb, Croatia 

 

8 

2. Data and methods 

In the paper data from business web surveys conducted in 2012 and in 2016 will be used. Both surveys have 

the same topic. Namely, in both surveys statistical methods use in Croatian enterprises is investigated. The 

survey questions were the same in both surveys but the questionnaire design was slightly improved in 2016 

due to some suggestions of respondents which participated in the survey in 2012. The invitation for 

participating in the web survey was sent to official corporate e-mail of enterprises in Croatia. In both 

surveys, the survey period was about three months long. The estimated time needed to complete the survey 

is about 5 minutes, for enterprises that do not use statistical methods, and 15 minutes, for enterprises that 

use statistical methods. In this research only completed questionnaire are taken into account. Also, for the 

purpose of this paper only two information from the surveys will be collected. 

The first information important for this research is the number of contacted enterprises whereas the 

second important information is the number of completed questionnaires. That information will be used to 

calculate response rate which is defined as the Response Rate 1 (American Association for Public Opinion 

Research, 2016). So, the response rate here is calculated as a ratio of the number of completed questionnaires 

and contacted enterprises. 

The response rates will be observed for all enterprises together but according to some strata as well. 

Consequently, the response rates are observed according to size, legal form and main activity of the 

enterprises. According to the Accounting act (Official Gazette, 2015), which takes into account the number 

of employees, the value of assets and turnover, there can be made distinction between small, medium and 

large enterprises. In the paper only enterprises in a legal form of a capital company are observed. In a such 

case, according to the Companies act (Official Gazette, 2011, 2012) the main distinguish between joint stock 

and limited liability enterprises can be made. The final stratification of enterprises is made according to the 

National Classification of Activities (Official Gazette, 2007). However, due to over than 20 different 

categories of activities, the categories are grouped into following four groups of enterprises: industrial, trade, 

service and other enterprises. 

The response rate of business web surveys at the moment will be estimated by developing four different 

scenarios: average scenario, status quo scenario, linear scenario and macroeconomic scenario. 

In the average scenario the response rate will be estimated as an average of response rates in 2012 and 

in 2016. So, in the average scenario the estimated response rate is equal to: 

𝑅𝑅1̂𝐴𝑣𝑒𝑟𝑎𝑔𝑒 =
𝑅𝑅12012+𝑅𝑅12016

2
,      (1) 

where 𝑅𝑅1̂𝐴𝑣𝑒𝑟𝑎𝑔𝑒 is estimated response rate by the average scenario, 𝑅𝑅12012 is response rate in 2012, 

𝑅𝑅12016 is response rate in 2016. 

The status quo scenario assumes that no change in respondents attitude regarding to participating in 

business web surveys appeared. In this scenario the response rate is estimated as: 

𝑅𝑅1̂𝑆𝑡𝑎𝑡𝑢𝑠_𝑞𝑢𝑜 =
𝐶𝑄2012+𝐶𝑄2016

𝐶𝐸2012+𝐶𝐸2016
,      (2) 

where 𝑅𝑅1̂𝑆𝑡𝑎𝑡𝑢𝑠_𝑞𝑢𝑜 is estimated response rate by the status quo scenario, 𝐶𝑄2012 is the number of 

completed questionnaires in 2012, 𝐶𝑄2016 is the number of completed questionnaires in 2016, 𝐶𝐸2012 is the 

number of contacted enterprises in 2012, 𝐶𝐸2016 is the number of contacted enterprises in 2016. 

At the linear scenario the linear relationship between response rates in different years is assumed. The 

liner relationship here is going to be estimated by calculating first order differences. To be more precise, at 

the linear scenario response rate is estimated by following equation:  

𝑅𝑅1̂𝐿𝑖𝑛𝑒𝑎𝑟 = 𝑅𝑅12016 + (𝑅𝑅12016 − 𝑅𝑅12012),   (3) 

where 𝑅𝑅1̂𝐿𝑖𝑛𝑒𝑎𝑟 is estimated response rate by the linear scenario, 𝑅𝑅12012 is response rate in 2012, 

𝑅𝑅12016 is response rate in 2016. 

In order to estimate response rate by the macroeconomic scenario two macroeconomic variables will be 

involved in the calculation as well. The two macroeconomics variables which should good represent 

economic situation in a country are unemployment rate and gross domestic product (GDP) annual growth 

rate. Unemployment rate is going observed for May in the year when the survey was conducted. According 
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to Trading Economics (2020b) the unemployment rate in Croatia in May 2012 was 17.8%, in May 2016 

was 13.4% and in May 2020 was 9.5%. The unemployment rate is observed on the monthly level but the 

gross domestic product annual growth rate will be observed on the quarterly levels. The reference quarter 

will be the first quarter of the year in which the survey was conducted. Following that GDP annual growth 

rate in the 1st quarter in 2012 was -1.2%, in the 1st quarter in 2016 was 3.3% and in the 1st quarter in 2020 

was 0.4% (Trading Economics, 2020a). The response rate at the macroeconomics scenario will be calculated 

as follows: 

𝑅𝑅1̂𝑀𝑎𝑐𝑟𝑜𝑒𝑐𝑜𝑛𝑜𝑚𝑖𝑐𝑠 =
1

2
∙ [(∝̂𝑈𝑅+ �̂�𝑈𝑅 ∙ 𝑈𝑅2020) + (∝̂𝐺𝐷𝑃+ �̂�𝐺𝐷𝑃 ∙ 𝐺𝐷𝑃2020)],  (4) 

where 𝑅𝑅1̂𝑀𝑎𝑐𝑟𝑜𝑒𝑐𝑜𝑛𝑜𝑚𝑖𝑐𝑠 is estimated response rate by the macroeconomics scenario, ∝̂𝑈𝑅 and �̂�𝑈𝑅 are 

estimated coefficients in the linear regression model where the unemployment rate variable has a role of 

independent variable and the response rate variable has a role of dependent variable, 𝑈𝑅2020 is the value of 

unemployment rate in May 2020, ∝̂𝐺𝐷𝑃 and �̂�𝐺𝐷𝑃 are estimated coefficients in the linear regression model 

where the GDP annual growth rate variable has a role of independent variable and the response rate variable 

has a role of dependent variable, 𝐺𝐷𝑃2020 is the value of GDP annual growth rate in the 1st quarter 2020. 

Before the response rate estimation by using different scenarios will be conducted, the response rates 

from the surveys conducted in 2012 and in 2016 will be presented. For the purpose of the response rates 

presentation, for all enterprises together and separately for different characteristics of enterprises, basic 

descriptive statistics methods will be applied. 

 

3. Response rates in business web surveys in 2012 and in 2016 

In the business web survey conducted in 2012 overall 26,186 enterprises have been contacted. For the 

purpose of the business web survey conducted in 2016 overall 37,859 enterprises have been contacted. So, 

it can be concluded 11,673 enterprises or 45% more enterprises have been contacted in 2016 than in 2012. 

 

Table 1 Number of contacted enterprises according to size in 2012 and in 2016 (Author) 

Size 
2012 2016 

No. of enterprises Structure No. of enterprises Structure 

Large 343 1% 335 1% 

Medium 1,225 5% 1,134 3% 

Small 24,618 94% 36,390 96% 

Total 26,186 100% 37,859 100% 

 

In Table 1 the distributions of contacted enterprises according to their size in business web surveys 

conducted in 2012 and in 2016 are shown. As expected, the highest share in the number of contacted 

enterprises have small enterprises in both years. On the other hand, the least were contacted large enterprises. 

If the structures are compared, it can be concluded that they are almost the same. 

 

Table 2 Number of contacted enterprises according to legal form in 2012 and in 2016 (Author) 

 

Legal form 
2012 2016 

No. of enterprises Structure No. of enterprises Structure 

Joint stock 780 3% 721 2% 

Limited liability 25,406 97% 37,138 98% 

Total 26,186 100% 37,859 100% 

 

Table 2 shows the distributions of contacted enterprises according to their legal form. In the structure of the 

business web survey conducted in 2012 there were 3% joint stock and 97% limited liability enterprises 

whereas in the structure of the business web survey conducted in 2016 there were 2% joint stock and 98% 

limited liability enterprises. So, the structures of the observed enterprises according to their legal form are 

quite the same in the both observed years. 
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According to Table 3 the highest share in the number of contacted enterprises have enterprises which the 

main activity is service in both years. Also, the distributions of contacted enterprises according to their main 

activity are very similar for both surveys. 

Overall response rate, when all enterprises were observed, was 2.55% at business web survey conducted 

in 2012 whereas the response rate of 2.06% was achieved at business web survey conducted in 2016. In 

Figure 1 the response rates are compared for enterprises of different sizes and for business web survey 

conducted in two different years. The figure reveals that the highest response rate is achieved at large 

enterprises in both business web surveys. 

 

Table 3 Number of contacted enterprises according to main activity in 2012 and in 2016 (Author) 

Main activity 
2012 2016 

No. of enterprises Structure No. of enterprises Structure 

Industrial 7,566 29% 11,270 30% 

Trade 7,580 29% 9,594 25% 

Services 10,402 40% 15,793 42% 

Other 638 2% 1,202 3% 

Total 26,186 100% 37,859 100% 

 

 
Figure 1 Response rates according to enterprises’ size in 2012 and in 2016 (Author) 
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Figure 2 Response rates according to enterprises’ legal form in 2012 and in 2016 (Author) 

 

According to Figure 2 both, joint stock and limited liability enterprises, had higher response rate in the 

business web survey conducted in 2012 than in the business web survey conducted in 2016. However, 

whereas joint stock enterprises had lower response rate than limited liability enterprises in the business web 

survey conducted in 2012, in the business web survey conducted in 2016 joint stock enterprises had higher 

response rate in compare to the response rate achieved at limited liability enterprises. 

 

 
Figure 3 Response rates according to enterprises’ main activity in 2012 and in 2016 (Author) 

 

Figure 3 reveals that response rates were higher at all categories of enterprises according to their main 

activity in 2012 than in 2016. The most cooperative enterprises seem to be enterprises which main activity 

are services and other. On the other side, the lowest response rates have trade enterprises in both years when 

the business web surveys were conducted. 

 

4. Different scenarios of response rates estimation 

In Table 4 the estimated response rates according to different scenarios are provided. For easier comparison, 

in Table 4 historical response rates of conducted business web surveys in 2012 and in 2016 are provided as 

well.  
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Table 4 Estimated response rates for different scenarios and historical response rates from the business 

web surveys from 2012 and 2016 (Author) 

Enterprises 
Scenario Historical response rates 

Average Status quo Linear Macroeconomic 2012 2016 

Overall 2.30% 2.26% 1.57% 2.00% 2.55% 2.06% 

Size       
Large 3.09% 3.10% 0.99% ----- 3.79% 2.39% 

Medium 2.00% 1.99% 2.36% ----- 1.88% 2.12% 

Small 2.31% 2.26% 1.55% ----- 2.56% 2.06% 

Legal form       
Joint stock 2.33% 2.33% 2.00% ----- 2.44% 2.22% 

Limited liability 2.30% 2.26% 1.56% ----- 2.55% 2.06% 

Main activity       
Industrial 2.17% 2.12% 1.35% ----- 2.45% 1.90% 

Trade 1.75% 1.74% 1.48% ----- 1.83% 1.66% 

Services 2.75% 2.67% 1.67% ----- 3.11% 2.39% 

Other 2.82% 2.72% 1.86% ----- 3.13% 2.50% 

 

As expected, due to the way how response rates are estimated, at the average scenario the estimates are 

between historical response rates achieved in the business web surveys in 2012 and in 2016. In compare to 

estimated response rates at other scenarios, the average scenario tends to be the most optimistic because at 

this approach, in the most cases, the highest response rates were estimated. 

At the status quo scenario the two business web surveys are observed as just one. Because of that at the 

status quo scenario, as at the average scenario, estimated response rates can be found between the actual 

response rates achieved in the business web surveys conducted in 2012 and in 2016. However, whereas at 

the average scenario both business web surveys conducted in 2012 and in 2016 have the same weight, at the 

status quo scenario higher weight has a business web surveys with higher absolute values. Therefore, higher 

impact on the response rate estimates had the data from the business web survey conducted in 2016. 

Consequently, the response rate estimates at the status quo scenario tend to be lower than at the average 

scenario. 

The linear scenario is based on the first order difference value. If the response rate in 2016 is higher than 

the corresponding response rate in 2012, the first order difference is going to be positive. According to that, 

the increase of responding rate in 2020 is expected. However, almost at all cases the first order differences 

are negative. Therefore, lower response rates are expected in 2020 than in 2016. Only at medium enterprises 

the first order difference is positive and because of that higher response rate is expected in 2020 than in 

2016 at that category of enterprises. 

Unfortunately, there were no available data regarding unemployment rates and GDP annual growth rates 

for the observed different characteristics of enterprises. Therefore, only overall response rate taking into 

account all enterprises by the macroeconomic scenario could be estimated. At the macroeconomic scenario 

first two simple linear regression models were estimated. The first linear regression model included 

unemployment rates whereas the second one used GDP annual growth rate variable as independent one. 

After the linear regression models were estimated, the actual values of unemployment rate from May 2020 

and GDP annual growth rate from the 1st quarter 2020 were included in the regression models. On that way 

two estimates of response rate in 2020 were obtained. Because the same weight was given to both 

macroeconomic variables, the final response rate in 2020 was calculated as a simple average of those two 

estimated response rates. On that way, according to the macroeconomic scenario, it has been estimated that 

the response rate in business web survey in 2020 should be 2.00%.  
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5. Conclusions 

In the paper the possibilities of estimating response rates in business web surveys are inspected. Overall, 

four response rates estimating scenarios are proposed. The estimations were conducted on the overall level 

of enterprises but also according to their characteristics. The most optimistic scenario turned out to be the 

average scenario, which, in general has the highest estimates of the response rates. On the other hand, linear 

scenario resulted in the lowest response rate estimates. 

Based on the results presented in the paper it can be concluded that there are ways of estimating response 

rates in business web surveys based on the historical data. Consequently, the research hypothesis of the 

paper can be accepted. However, in the future research it should be inspected which of the four proposed 

scenarios was the most precise. Also, the proposed scenarios, especially the macroeconomic, need further 

improvements. The main limitation of the paper is that the historical data from only two previously 

conducted business web surveys have been used in the analysis. 
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