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ABSTRACT 

 
The aim of this paper is to demonstrate the effect of the regional death risk differentiation 

approach upon the financial management and profitability of life assurance companies.  Such an 

aim involves answering the question of whether the application of regional death risk 

differentiation in the process of financial management at insurance companies can improve their 

financial performance? The above issue was explored on the basis of empirical research 

undertaken by the author.  The research followed the pattern of premium differentiation for the 

main categories of assurance by regions in Poland. The research reveals that the application of 

the regional differentiation method indisputably results in the improvement of financial 

performance of insurance companies, without compromising the fundamental principles of the 

insurance business, (principle of equilibrium). By employing the regional differentiation method, 

an insurance company optimises its profitability, while at the same time maintaining the 

structure of deposits and investments. 

 

INTRODUCTION 

 

The economic processes taking place Ester and Central European countries in recent years has 

affected also the broad insurance sector. The social and economic transformations, the break up 

of monopolies and intensifying competition contributed to the development of business 

insurance. This is demonstrated by both the growing numbers of entities offering insurance 

products and the increase of the written premium per capita from US$ 5.00 in 1991 to some US$ 

300.00 in 2010
1
.  

 

Despite such strong growth, the Polish insurance sector is still lagging considerably behind the 

Western economies. For example Polish insurance market accounts of 1,1% in total European 

market. The number of life insurance companies operates in Poland is equal to 33 where in UK 

for example the number reaches the level of 1300
2
. While the Polish insurance market is 

generally believed to be in the growth stage, it is of particular significance given the integration 

of Poland with the economic system of the European Union. EU integration and the progressing 

globalisation of financial services created a need for on-going monitoring and a revision of the 

current operating strategies, notably in their financial aspect. Many enterprises, mainly in the 

production sector, do not take out property insurance or refuse to provide life assurance or health  

insurance cover to their workforce quoting the need to cut costs as the reason.  

 
1 
Data concerning Polish market. Own calculations based on Polish Insurance Chamber Statistics.  

2
 European market in Figures 2011, CEA Statistics no 44, December 20122  
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The continued development of the insurance sector is in the interest of the insurance companies 

operating in Poland. Insurance companies should seek to optimise their financial performance 

and to improve the flexibility of their insurance services to contribute to improving the financial 

standing of the insured businesses and households as well. This is possible by an on-going search 

for factors improving the competitiveness of businesses and increasing insurance awareness 

among the general public. This is a difficult challenge. One of the success factors is the ability to 

combine the efforts of the management teams of insurance companies with research findings.  

 

The increasing attractiveness of the insurance market in Poland results in a rapid growth of 

competition. The tough competition forces insurance companies to take specific actions which 

should, above all, seek to improve flexibility via product and organisational innovation. The 

strong competition creates the need to look for ways to optimise the performance of insurers, and 

to develop on a continuous basis new insurance products that meet the needs of customers. The 

products should fully meet the needs of customers at the lowest possible insurance premiums. 

 

On the other hand the product should assure financial stability of insurance companies and 

ultimately ability to pay insurance claims. This is particularly important in the case of life 

assurance. The long-term nature of life assurance and the special nature of the attendant 

insurance risk (being the risk of death) renders the financial management at insurance companies 

offering life assurance products highly difficult and complex. Each decision has specific 

ramifications for a period of several, or even a dozen or so, following years. 

 

There are few publications, either in Poland or in the world, examining in detail the risk of death 

and the application of the findings in assurance processes. It is even more difficult to find 

sources explaining and demonstrating the effect of regional differentiation of insurance (rates) 

premiums on the financial management of insurance companies. There are a number of research 

that examine effect on different factors on the purchases of insurance product from costumers 

side in the case of CEE countries
3
. However it is very difficult to find a study that examines the 

effect of regional risk differentiation on life insurance companies profitability by affecting 

insurance rates.  

 

The aim of this paper is to demonstrate the effect of the regional death risk differentiation 

approach upon the financial management and profitability of life assurance companies. Such an 

aim involves answering the question of whether the application of regional death risk 

differentiation in the process of financial management at insurance companies can improve their 

financial performance?  

 

The above issue was explored on the basis of empirical research undertaken by the author. The 

research followed the pattern of premium differentiation for the main categories of assurance by 

regions in Poland. Net premiums were used for comparison, excluding the costs of insurance 

operations. 

 

 
3
 Look for example: A.Sliwinski, T.Michalski, M. Rószkiewicz, Demand for Life Insurance—An Empirical 

Analysis in the Case of Poland, The Geneva Papers on Risk and Insurance, 2013, 38, pp. 62-87,   
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1. Death Risk by regions in Poland  

 

One of the key factors affecting assurance net premium level is the extent of risk covered by 

insurance, which in this case is the risk of death. The probability of death is a measure of death 

risk. Based on an examination of changes in the probability of death, one can make certain 

generalisations and draw consolidated conclusions on the death rate patterns in the population 

inhabiting a relevant region.  

 

This part of the paper will focus mainly on presenting the differences in the probability of death 

by region. The differences may appear in the level of the calculated probability of death for 

individuals of various ages residing in specific regions, and may affect the level of premiums.  

 

The table below presents the death probability figures for men aged from 18 to 30 for the 

Mazowieckie region and the corresponding figures calculated for the whole of Poland in 1997.  

 

Table 1. Death Probability for Men in Mazowieckie Region vs. Death Probability for Men in 

Poland. 

 

 
 

As demonstrated clearly by the results, the death probability figures are different for different 

regions. For example, for a 30-year-old assured individual, the probability of death calculated on 

the basis of the Dolnoslaskie Region data is 0.001202. The equivalent probability, for example, 

in the Podlaskie Region is 0.000990, a difference of 17 percent. Similar differences occur for the 

other regionsand for the regional data-based death probability figures vis-à-vis death probability 

figures calculated for the whole of Poland, without regional differentiation. The differences are 

present in both men and women.  

 

The resulting regional differences may cause differentiation of net premiums. One can therefore 

conclude that by applying the regional differentiation method, insurance companies can shape 

net premiums as appropriate. The death probability assessment methods and formulae used to 

calculate premiums are listed in Appendix 1.  
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2. Regional Comparison of Net Premium – Profitability Regions  

 

The insurance premium embodies the obligation of the insurant towards the insurer for insurance 

cover during the period of insurance. The insurance premium is therefore the price of the 

insurance service, and therefore one of the most important considerations taken into account 

when selecting an insurance company. In emerging markets, where the insurance awareness is 

low, the premium level often becomes the only selection factor. This approach can bring 

immeasurable losses if the premium level is without justification established too low. Under the 

current circumstances, in an attempt to improve their financial performance, insurers should offer 

lowest practicable premiums ensuring realistic insurance cover to the customers and security to 

the insurance company.  

 

One of the main objectives of the research presented is to demonstrate the effect of the regional 

differentiation method upon the level of life assurance premiums. The level of gross premiums is 

a direct derivative of net premiums. The differences in net premiums calculated on the basis of 

regional data will result in a proportional reduction of gross premiums. Given the above, the 

differences in the level of net premiums will likewise affect the final price of the insurance cover 

service.  
 

In long-term life assurance, the level of net premiums is directly dependent on the average death 

risk for the period of insurance and the assumed technical interest rate. The net premium is 

calculated on the basis of the probability of death, assumed longevity and the probable period 

over which the insurance premium is expected to be paid. The calculations presented are based 

on the death risk analysis in the individual regions of Poland. The premiums have been 

calculated on the basis of regional (voivodeship) statistics (NUTS II) and compared with the 

currently effective net premiums. The Polish insurance market is a relatively young, maturing 

market. The majority of insurance companies do not maintain in-house statistics and rely on the 

premium tariffs calculated on the basis of death rate materials pertaining to the national 

population. The calculations presented apply to “pure” insurance, i.e. whole-life insurance, 

endowment insurance and pure endowment insurance. The calculations refer to the minimum 

sums of insurance specified under the general terms of insurance offered by the largest insurance 

companies operating in Poland. The calculations pertain to individuals from 18 to 35 years of 

age. This age group is the most numerous group of insurance company customers. The death 

probability figures assessed on the basis of regional data differ from those established with 

reference to the national statistics. It is this difference that affects the level of net life assurance 

premiums. 

 

 

 

 

 

 

 

 
* R – is the difference between the premium level calculated based on national data and region-specific premiums.   
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Due to quantitative limitations and in order to maintain a clear structure of the paper, the 

comparisons below are presented for the Mazowieckie Region. Similar differences are found in 

the other regions of Poland. The calculation results are shown as charts presenting the 

relationship of the resulting differences (R)* in the level of premiums relative to the age at which 

the insurance is taken out. The charts below present the results of calculations and the attendant 

differences in the case of whole-life insurance, pure endowment insurance and endowment 

insurance. 

 
 

 
 

 
 

The comparison has shown a difference in the annual net premiums calculated for the national 

statistics vs. based on the Mazowieckie Region data. The premiums calculated based on the 

regional data are lower than the premiums based on national statistics. Similar differences apply 
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to the other regions. While the insurance is taken out for several years and the group of the 

insured is quite numerous, this may have significant impact on the financial management of 

insurance companies and their profitability. Employing the regional differentiation method, the 

life assurance company may, while maintaining the fundamental insurance principles, reduce the 

level of premiums. The reduction will by no means endanger the financial viability of the 

insurance company.  

 

In the case of endowment and mixed insurance, premiums calculated on the basis of the 

voivodeship data differ from the premiums established on the basis of the average national data. 

In the case of endowment insurance, the level of premiums based on regional data is higher than 

premiums based on national data. From the point of view of insurance companies, it would be 

unjustified to apply the regional differentiation method in this type of insurance. In practice, the 

endowment insurance does not occur as pure insurance. The reason is that, in this case, the 

insured would lose all the money collected upon his/her death. Mixed-type insurance is more 

beneficial to the customer.  

 

An analysis of the arising difference reveals a certain pattern. In the case of life assurance, the 

difference grows with the age of the person taking out the insurance. This regularity does not 

occur in the case of mixed insurance. In mixed insurance, the resulting differences clearly 

depend on the period of insurance. For a period of 10 years the difference is twice as big as for 

five years of the insurance period. The longer the insurance period, the bigger the difference. 

Here, unlike in the case of life assurance, there is no clear dependence between the premium 

amount and the age of the insured.  

 

As clearly demonstrated by the research conducted and the comparison between the amount of 

premiums calculated for regional data vis-à-vis national statistics, the regional differentiation 

method does affect the level of premiums calculated. As insurance premiums are the key source 

of income for insurance companies, any significant change in their level is bound to impact 

significantly upon their financial management.  

 

The findings of the research and the conclusions drawn on the basis of the analysis of regional 

risk in Poland indicate that Poland has two areas with a similar type of risk. For these areas 

insurance companies could apply standardised premium tariffs. The list below presents a 

preliminary division of regional voivodeships together with their characteristics. 
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For specific ages, the premiums calculated on the basis of Group II regions are lower than the 

premium based on the average national statistics. The table below presents the irregularity of 

regional premium distribution as exemplified by life assurance. The irregularity factors were 

calculated using the following formula: 

 

 
 

Table 3. Irregularity of Regional Premium Distribution Irregularity as Exemplified by Whole 

Life Insurance.  

 
 

Based on the analysis presented, an insurance company is capable of optimising the premium 

level by dividing the country into profitability regions. This requires further detailed statistical 

research. For the regions defined, the insurer should vary the premium policy, thus maximising 

the value of the company and its profitability levels.  
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The calculation of insurance premiums is among the key tasks of the insurance company. This is 

because premiums, besides benefits and claims, are a principal item of cash flows and the profit 

and loss account of insurance companies. The premiums paid by insurants are the main item of 

revenues, while benefits and claims are principal cost items. The operational viability of an 

insurance company calls for equilibrium between the level of premiums, on the one hand, and 

the level of benefits and claims, on the other. This is above all due to the fact that the insurance 

company manages an insurance fund established from the premiums collected. The insurance 

company’s equity is only secondary in balancing its revenues and expenditures. The size of the 

insurance fund depends on the projected incidence of future events covered by the insurance. 

One of the basic principles of the insurance company financial management is that of 

equilibrium between benefits and premiums. This principle requires a balance between the 

insurance fund, driven by the premium level, and the level of benefits and claims.  

 

FINANCIAL MANAGEMENT AND REGIONAL PREMIUM DIFFERENTIATION  

 

The level of premiums directly affects the size of the insurance fund from which the insurance 

company meets its obligations in the form of benefits and claims. In the light of the above, as a 

generalisation, it can be stated that the technical profit generated by the insurance company 

depends on the size of the fund and the level of benefits and claims paid by it. The increase in the 

technical profit on the insurance activities will directly affect the overall profit. While the capital 

structure of the insurance company is maintained, better overall profit will translate into 

improved profitability. Therefore, if the regional differentiation method increases the value of the 

balance of the insurance fund – net of benefits and claims – the application of the method will 

affect the profitability of the insurance company’s capital. The impact of the presented method 

on the value of the insurance fund is shown in Table 4 which compares the course of endowment 

insurance up to 65 years of age for a group of 10,000 men aged 55, with the insurance amount of 

PLN 1,000**. The calculation rests on the assumption that the premium paid amounts to PLN 90 

and death benefits are payable on 31 December of each year. The technical interest rate is 5 

percent. The tables below present results obtained for the Mazowieckie Region. The number of 

the deceased in a given year follows from the 1999 probability of death calculation for the 

Mazowieckie Region.  

 

As indicated by the presented data, after the benefits relating to the insurance cover are paid, the 

application of the regional differentiation method results in an increase of the balance of the 

insurance fund by some 38.5 percent for the Mazowieckie Region. 

 

 

 

 

 

 

 

 
** The results of calculations for the Mazowieckie Region were compared with the calculations for such insurance 

presented in E. Stroiński, Ubezpieczenia na życie (Life Assurance), LAM, Warsaw 1996, p. 110.   
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Similar differences are found in the other regions (see Table 6). Figure 4 shows a comparison of 

the insurance fund balance calculated for the national data and following application of the 

regional differentiation method. The application of the regional differentiation method results in 

an increase of the insurance fund balance. A slight decrease was only found in the Lodzkie 

Region. In the other regions the fund increases on average by 40.7 percent. In the Malopolskie 

Region the fund was up by 91.41 percent. It should be borne in mind that the analysis rests on a 

set of assumptions. The assumed number of the insured (10,000) is particularly important. The 

increases may be even higher for higher numbers of the insured. 

 

The increase of the insurance fund balance has a direct impact upon the technical result of the 

insurance company. The better the technical financial result, the better the overall performance. 

Improved financial performance, in terms of both the technical and overall result, affects the 

profitability of the insurance company. The technical result drives the technical operations 

profitability ratio, which demonstrates the technical result as a percentage of premium generated 

on their own contribution. The higher the ratio, the better the standing of the insurance company.  
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High profitability means a speedy return of the capital employed by the owners to finance the 

insurance company and a high operational effectiveness. The research findings presented 

demonstrate that the regional differentiation method, by affecting the insurance company 

financial management, improves both technical and overall profitability of the business. 

Assuming that technical operating costs account for 30 percent of total costs, the application of 

the method would result in a improvement of the return on sales by some 10 percent. Better 

return on sales directly improves the return on equity and return on total capital of the insurance 

company. In a free market economy, in a highly competitive environment and where the 

investment ofcapital by insurance companies is legally restricted, this rate of increase should be 

seen as significant. The above profitability improvement may strengthen the competitiveness of 

an insurance company in the market. 

 

 
 

Summing up, it needs stressing that the application of the regional differentiation method 

indisputably results in the improvement of financial performance of insurance companies, 

without compromising the fundamental principles of the insurance business, in particular the 

principle of equilibrium between benefits and premiums. By employing the regional 

differentiation method, an insurance company optimises its profitability, while at the same time 

maintaining the structure of deposits and investments.  

 

The regional differentiation method could be applied in the process of developing a competitive 

advantage of insurance companies. The application of the method would result in dividing the 

common European market into the profitability regions, as those referred to above. The division 

would be based on the analysis of the risk of death in the individual regions of the European 

Union. The operational strategy driven by profitability regions will help strengthen the 

competitive edge over other insurers and secure the market position. However, before this 

strategy can be implemented, extensive research on the death risk in the European Union is 

necessary. The research should cover a period of several years to eliminate accidental variations. 

This is a very difficult task requiring financial expenditures as well as collecting a large body of 

requisite data, as a basis for analysis. The results could help identify European profitability 

regions for which it would be profitable to apply standardised premium tariffs.  
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The area of the European Union has been divided into Nomenclature of Territorial Units for 

Statistics (NUTS). The main purpose of the division is to single out territorial units for which 

statistical data would be collected. The data, collected by Eurostat, is used to assess the economic 

development in the individual regions. Insurance companies to assess the risk in the NUTS and 

to calculate insurance premiums could then use the data collected for the individual regions.  

 

At the moment, in the EU there are 77 NUTS I regions, 206 NUTS II regions, 1031 NUTS III 

regions, 1,074 NUTS IV regions, and 98,433 NUTS V regions. The table below shows the 

division into NUTS units in the EU countries. 

 

 
 

The differentiation into the NUTS units could be a factor justifying the regional insurance policy. 

The research at the NUTS II level also seems justified. While NUTS II and I, have the most 

extensive statistics, research conducted at the NUTS I level can turn out too general. 

  

By examining the findings of research based on regional data in Poland and given the 

differentiation into NUTS units in the European Union, one can presume that differentiation of 

the premiums for the individual regions would have similar financial ramifications for life 

assurance companies. Using the death rate data in the individual NUTS units, insurance 

companies could optimise premiums based on an analysis of the insurance risk. This would 

undoubtedly lead to an increase of the balance of the insurance fund and consequently improve 

the profitability of the insurance business. 
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