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ABSTRACT 
 

The current paper proposes a methodology of cost – benefit analysis for investments in the field of refractive 
surgery over the Romanian-Serbian cross-border region. While refractive surgery services have the potential of 
generating financial gains for the investor, they can also generate significant social impact. When the 
investments are made from public funds, the net social benefits are usually targeted. Although the potential 
impact of such an investment over the quality of life of the local population is important, a feasibility study 
is mandatory as a basis for the decision to allocate the necessary funds. Through a previous research, we 
established a benchmark for the conversion of the net social benefits of refractive surgery into monetary form. 
Through the current article, we propose a way of integrating the converted net social benefits into a cost – 
benefit analysis. The proposed methodology can be used in feasibility studies over the Romanian-Serbian 
cross-border region and can easily be adapted to other regions.  
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INTRODUCTION 

 

Modern refractive surgery techniques can 

significantly improve the sight of patients with 

refractive errors (Myopia, Hyperopia, Astigmatism, 

Presbyopia) and, thus, can generate significant 

impact on the quality of life of the patients. 

Nevertheless, important investments in medical 

equipment are required, which makes feasibility 

analyses extremely important. Where private 

investors tend to be reluctant, public investments are 

particularly needed. The current paper proposes a 

feasibility analysis methodology for investments 

made in modern Fempto Lasik equipment for 

refractive surgery, configured for the Romanian – 

Serbian cross-border area. The methodology covers 

both the financial and non-financial aspects of the 

feasibility analysis, being configured in accordance 

with the specifics of the targeted region. 

In economics, the decision to allocate resources for 

their consumption within a specific activity is based 

on the comparison between the value of the 

resources to be consumed and the value of the results 

to be obtained.  Such comparisons contain analyses 

that have to establish: 

 the types of resources that need to be consumed 

within the targeted activity; 

 the determinants of each type of consumption; 

 the specific consumption of resources; 

 the total quantity to be consumed of each type of 

resource; 

 the risks of surpassing the planned consumptions; 

 the price of each type of resource; 

 the risks of price increases; 

 the time of occurrence for each consumption; 

 the moment of payment for each purchased 

resource; 

 the beneficiaries of the results of the targeted 

activity; 

 the types of benefits expected to be generated by 

the targeted activity; 

 the quantity of each type of benefits expected to 

be obtained; 

 the risks of obtaining lower benefits than 

expected; 

 means of expressing the expected benefits into a 

monetary form, based on their value for their 

respective beneficiaries; 

 the time of occurrence for each benefit; 

 a set of indicators that take into account the value 

of the resource consumption, the value of the 

benefits and the risks of the forecasting; 

 benchmarks for each indicator, together with a 

methodology of interpretation. 

In the common belief, a human life is priceless. In 

this perspective, rejecting the consumption of the 

resources necessary to save a life is considered 

unethical, no matter the cost of the resources in 

question. Nevertheless, the persons with such a 

perspective aren’t generally aware of the other lives 

that could be saved with the limited resources that 

are available or of the lives that are being lost or 

wasted for the accumulation of such resources. The 

proof that for most individuals all human life is not 

“priceless” consists in the fact that they do not 

consume all their personal resources in order to save 

the lives of people they have never met. While we 

might like to believe that a human life is priceless, 

the reality shows that a human life generally has 

significant value for the close circles of the 

individual (immediate family) at the most. The large 

volume of the current world population makes the 

contribution of an individual to the society relatively 

insignificant, which is why the society is not willing 

to consume infinite resources for saving a life or for 

improving the quality of life of a single person.  

Under these circumstances, it would be unethical to 

make the decision to allocate resources for a social 

purpose without using an accepted methodology of 

analysis, as, while all allocation options might 

generate social benefits, it is probable that some 

options would ensure greater benefits than others. 

Therefore, choosing an allocation option without a 

prioritization methodology will most likely sacrifice 

the optimal option in favor of a less useful one, 

which would translate into a loss for the society. 

Making such decisions in any other way than based 

on an accepted methodology would make the choice 

subjective and, inevitably, unethical. The challenge 

is to develop solid methodologies, capable of 

correctly taking into consideration all the factors that 

are relevant for the society (or, more accurately, for 

the decision maker). For capital allocations in the 

medical field, such methodologies can be neither 

strictly medical, nor strictly economic. As the 

economic science deals with the administration of 

rare resources, economic instruments must be used 

to measure the consumption of resources. The 

medical science needs to point out the possible 

impact of the medical pathologies and the direct 

benefits of the treatment options. To complete the 

analysis, the consumption of resources and the 

benefits must be expressed in the same measurement 

units, with the monetary units being the most logical 

choice. 

 

 

LITERATURE REVIEW 

 

Used to compare the positive and negative 

consequences of an investment decision, cost-

benefit analysis and cost-effectiveness analysis have 

gained a wide application in healthcare (Yin and 

Forman, 1995). The main difference between the 2 

techniques consists in the way in which the effects 

of the investment are being evaluated, with the cost-

benefit analysis converting all the effects into 
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monetary form, while the cost-effectiveness analysis 

reflects separately the costs (into monetary form) 

and the benefits (into natural units). Controversy has 

surrounded the use of cost-benefit analysis in 

healthcare in the early stages, as the conversion of 

social effects (such as the saving of human lives) 

into monetary form was considered by some 

unethical. Nevertheless, other researchers (Mooney, 

1980) have pointed out that making a decision to 

save human lives no matter the cost and without 

taking into consideration other possible destinations 

of the capital is the unethical approach. At the 

present time, the most frequent criticism brought to 

cost – benefit analysis are related to the subjects of 

monetary valuation, discounting, and inequality 

(Hwang, 2016). The methods employed for 

evaluating the social effects evolved, with a wide 

consensus today that the willingness to pay method 

is the best approach for the evaluation of social 

effects in healthcare (Russell and Sinha, 2016).    

Th most commonly used indicators for the analysis 

of the financial or economic feasibility of 

investments are the net present value, the internal 

rate of return, the profitability index and the payback 

period (Armeanu et al., 2011), with the net present 

value being generally considered as the most 

complete one. The net present value is estimated by 

adding the discounted net benefits generated by an 

investment over its economic lifespan 

(Commonwealth of Australia, 2006): 

 

𝑁𝑃𝑉 =  ∑
𝐵𝑡 − 𝐶𝑡

(1 + 𝑟)𝑡

𝑡

0

 

 

The consumption of the investment’s capacity to 

generate benefits over time makes the economic 

lifespan of the investment finite (Brindescu, 2014). 

Where an explicit forecast of the benefits and costs 

over the entire lifespan of the investment isn’t made, 

a residual value is estimated at the end of the explicit 

forecasting period. The financial discount rate 

recommended by the European Commission for the 

programming period 2014-2020 is of 4%. The rate 

is defined in real prices, thus being applicable on 

forecasted cash-flows that do not include inflation. 

At the same time, the social discount rate for 

cohesion countries is of 5% (European Commission, 

2015).  

 

 

PROPOSED METHODOLOGY 

 

An investment in modern Fempto Lasik equipment 

for refractive surgery would involve the allocation 

of public or private capital. In order to adopt such a 

decision, a feasibility study is necessary. Before 

performing a cost – benefit analysis, the perspective 

must be clearly defined. In the case of private 

investments, the financial gains might be the only 

ones targeted. Therefore, the feasibility analysis can 

be performed only from the financial point of view. 

In the case of public investments, the target is 

represented by social benefits. As in such cases the 

investments being financially feasible is out of the 

question, the socio-economic feasibility represents 

the only valid justification. The net present value of 

such an investment can be estimated as follows: 

 

𝑁𝑃𝑉 =  ∑ 𝐼𝑖

𝑚

𝑖=1

+ ∑ 𝑁𝑂𝐶𝐹𝑗

𝑛

𝑗=1

×
1

(1 + 𝑑)𝑗

+ ∑ 𝑁𝑆𝐵𝑗

𝑛

𝑗=1

×
1

(1 + 𝑑)𝑗

+ 𝐹𝑅𝑉 ×
1

(1 + 𝑑)𝑛

+ 𝑆𝑅𝑉 ×
1

(1 + 𝑑)𝑛
 

 

Investments (𝑰𝒊) 

The investments in this field would consist in most 

cases in purchases of medical equipment and 

construction works for the rehabilitation of the 

operating rooms. The calculation of the net present 

value of the investment (NPV) requires the 

estimation of the yearly payments for such 

investments (i = the investment year, m = the 

duration of the implementation period, in years). 

The value of the total investment will be estimated 

under the form of investment budgets (which, in 

Romania, will follow the structure imposed by order 

906/2016). The schedule of the investment 

payments will be influenced by both technical and 

financial parameters. 

 

Net operating cash-flows (𝑵𝑶𝑪𝑭𝒋) 

The exploitation of the investments in the field of 

refractive surgery will generate additional financial 

flows for the healthcare unit. In the private sector, 

each surgical procedure (together with the 

preliminary consultations and the follow-up) will 

involve a fee, paid by the patient and, possibly, by 

the Healthcare insurance fund. The operating cash 

inflows obtained in this manner should cover both 

monetary and non-monetary costs of the services 

and allow at the same time for obtaining a surplus. 

Thus, the investment could be recovered (more 

specifically, the capital invested) and a certain 

financial return could be generated. In the public 

sector, the Health Social Security might cover the 

monetary cost of the services, with no perspective of 

covering the non-monetary costs (like depreciation) 

or generating a positive financial return. For both 

private and public sectors, the main operating 

outflows would consist of wages, medical supplies, 

utilities and possibly rents. Generally, the wage 

payments in the private sector will be higher.  
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Discount ratio (d) 

The same discount ratio was considered for the 

treatment of both financial and non-financial effects 

of the investment. Different discount ratios could 

also be employed (the European Commission  

recommends it in some cases). The discount rate 

should reflect the expectations of the stakeholders in 

terms of financial (and possibly non-financial) 

returns. 

 

The socio-economic lifespan of the investment 

The socio-economic lifespan of the investment 

represents the period in which the investment is 

expected to generate net socio-economic benefits. In 

the field of refractive surgery, the socio-economic 

life-span of an investment in surgical equipment 

could be expected to be of aprox. 8 years. With the 

socio-economic lifespan of the investment being 

relatively short, the explicit forecasting period of the 

operating activity (n) should cover it entirely. 

However, if the explicit forecasting period of the 

operating activity (n) does not cover the socio-

economic lifespan of the investment entirely (the 

investment might also include construction works, 

with longer socio-economic lifespan), a financial 

residual value (FRV) as well as a social residual 

value (SRV) should be estimated for the end of the 

explicit forecasting period of the operating activity 

(n).  

 

Net social benefits (𝑵𝑺𝑩𝒋) 

For patients with refractive errors, wearing glasses 

or wearing contact lenses might represent 

alternatives to eye surgery. The disabilities will 

differ from one type of refractive error to the other 

(Myopia, Hyperopia, Astigmatism, Presbyopia) as 

well as in function of the gravity of the error. The 

effects of the pathology on the patient's life might 

vary significantly (from a small discomfort to the 

inability to perform basic activities). The treatment 

options will vary as well, as some conditions might 

be treated by wearing glasses or contact lenses, 

while others will demand for immediate surgical 

intervention. As such, the costs of eye surgery, the 

costs of the alternative treatments, the risks, the 

impact on the quality of life of the patient will differ. 

It was estimated that 95 percent of those who 

undergo the Fempto Lasik procedure achieve a 

visual acuity of 20/40, while 85 percent returned to 

20/20 vision.  Lasik takes a few months in total to 

adjust vision, but once the eyes adjust, the results are 

permanent. Follow-up laser eye surgery might still 

be required as the eyesight changes slightly with 

age. The recovery after the surgical procedure is 

quick, most patients returning to their normal 

lifestyle and schedule within as little as 24 hours. 

Patients experience significant savings each year 

because they do not need to update their eyeglass 

and contact lens prescription. Not needing to wear 

eye glasses or contact lens has an important effect on 

the quality of life of the patient. 

At the same time, the Fempto Lasik surgical 

procedure can involve social costs. The procedure 

will negatively affect the quality of life of the patient 

on the short – run, as it involves stress, missing from 

work during the preparatory consultations and 

during surgery, discomfort for a few days following 

the procedure. Changes made to the cornea through 

the Fempto Lasik surgical procedure are permanent, 

which is why possible errors can have an important 

negative effect. In some cases (estimated to aprox. 

1%), the patients can suffer a worsening of the 

eyesight problem. 

The value of the net socio-economic benefits of 

refractive surgery is under these circumstances one 

of the most important parameters of the feasibility 

analysis. The net socio-economic benefits of a 

specific investment will be proportional to the 

number of patients treated, as well as to the net 

socio-economic benefits / individual. While the 

estimation of the number of patients treated does not 

pose special difficulties, the analysts need 

benchmarks for the net socio-economic benefits / 

individual. Such a benchmark will be influenced by 

many socio-economic factors, which is why its value 

is expected to be different for each region. 

In the attempt to estimate a benchmark for the net 

socio-economic benefits of refractive surgery / 

individual over the Romania-Serbia cross-border 

region, the following parameters were taken into 

consideration: 

- the cost of performing a surgical procedure with 

the Fempto Lasik technology; 

- the prices for such surgical procedures in other 

regions; 

- the willingness to pay of the local population. 

The University of Medicine and Pharmacy 

Timisoara has made investments in medical 

equipment for refractive surgery (Fempto Lasik 

equipment and Micropulse laser), financed through 

European and national subsidies (Interreg-IPA CBC 

Romania-Serbia Programme). The investments 

target the generation of social benefits (instead of 

financial gains). The services are being offered to 

the population without pay, which eliminates the 

possibility of recovering the capital or making the 

investments feasible from the financial point of 

view. Until the time of the present study, 36 

refractive surgery procedures have been performed. 

The average cost for a refractive surgery procedure 

for both eyes was of 323 euro (figure 1). The costs 

include wages and social contributions of the direct 

and indirect staff, medical materials, materials 

specific to the laser equipment, depreciation and 

utilities. It is expected that the average costs would 

differ significantly from one region to the other, in 

particular because of the differences in wages. 

Depending on the type of cost calculated and the cost 
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calculation method employed, the volume of the 

patients may be a factor. 

Data concerning the prices for refractive surgery 

services in other regions were collected (figure 2). 

The prices differ significantly from one region to the 

other. The differences in prices are based on many 

factors, such as the differences in staff costs, volume 

of patients and economies of scale, quality of the 

services, purchase power of the population. The 

closest medical facilities to the Romanian – Serbian 

cross-border region with Fempto Lasik technology 

have some of the lowest prices worldwide (1.100 

euro in Belgrade, 1290 euro in Bucharest).  

A study concerning the willingness to pay of the 

population was also conducted over the Romanian – 

Serbian cross-border region. The average value of 

the willingness to pay for refractive surgery services 

for both eyes is 740 euro (figure 3).   

 

 

PRACTICAL APPLICATION 

 

Investment decisions in medical facilities for 

refractive surgery require feasibility analyses. 

Investments made strictly form private capital need 

to be financially feasible. Therefore, throughout 

their economic lifespan, they need to generate 

enough net operating cash-flows to ensure the 

capital payback and a sufficient return rate. 

Investments made partially or entirely from public 

funds also target social effects. In fact, the financial 

or social effects of the investments can be generated 

no matter the source of the capital. It’s only the 

perspective of the feasibility analysis that changes 

with the structure of the capital. Thus, investments 

in the field of refracting surgery lead to improved 

eyesight, lower expenses with the renewal of glasses 

and contact lenses and increased physical and 

psychological comfort for patients, no matter the 

source of funds. However, the decision to allocate 

the funds is made for different reasons, depending of 

the type of investor.  

 

Social benefits of refractive surgery services consist 

of improved eyesight, reduced expenses with the 

renewal of glasses and contact lenses, increased 

physical and psychological comfort, increased labor 

productivity, increased capacity to perform physical 

activities, increased visual field and reduced risk of 

accidents. Such benefits will not belong to the 

investor, but to other social groups (patients, their 

families, their employers, society as a group).  

 

Social costs of refractive surgery services consist of 

stress for the patient and his family during 

consultations, surgical procedure and follow-up 

visits, risks of the eyesight worsening, risks of 

different medical complications, loss of time for the 

patient and his family (which also involves 

temporary absences from work and, thus, losses of 

added value), costs of medication supported by the 

patient after the release from hospital, temporary 

loss of productivity after the reintegration at work. 

The difference between the social benefits and the 

social costs associated to one patient that undergoes 

refractive surgery constitutes the net social benefits 

associated to the surgical procedure. 

Private investors will target financial gains under the 

form of net operating cash-flows. Such financial 

gains will be based on fees collected directly from 

the patients or from insurance companies. The 

monthly amount of fees constitutes cash inflows that 

must cover the cash outflows (such as wages, 

materials, rent, taxes, utilities, etc.) and ensure a 

sufficient positive net operating cash-flow. In a 

market-based economy, the fees would constitute 

the best evaluation instrument for the net social 

benefits of the refractive surgery services. The 

patients targeting to obtain the net social benefits 

would have to pay the fees. At a certain level of the 

fee, a part of the patients will not be willing to pay 

for the service (either because the net social benefits 

for them are not that high, or because they don’t have 

the necessary payment capacity). The patients that 

choose to pay for the service value its net social 

benefits at least at the level of the fee. If the patient 

pays a fee equal to the value of the net social benefits 

obtained, the net value that he / she gets could be 

considered as zero (under market conditions). The 

feasibility analysis on which the investment decision 

would be based could thus be limited to the net 

financial benefits obtained by the investor: 

 

𝑁𝑃𝑉 =  ∑ 𝐼𝑖

𝑚

𝑖=1

+ ∑ 𝑁𝑂𝐶𝐹𝑗

𝑛

𝑗=1

×
1

(1 + 𝑑)𝑗
+ 𝐹𝑅𝑉 ×

1

(1 + 𝑑)𝑛
 

as ∑ 𝑁𝑆𝐵𝑗
𝑛
𝑗=1 ×

1

(1+𝑑)𝑗 = 0 and  𝑆𝑅𝑉 ×
1

(1+𝑑)𝑛 = 0 

 

When investments are made based on public funds, 

the net social benefits are often the target. 

Throughout the economic lifespan of the 

investment, the fees are set to levels lower than the 

market price. The positive difference between the 

market price and the actual fee materializes into 

social benefits (the money isn’t collected by the 

operator of thee investment, but rather remains in the 

pocket of the patient). However, in such a case, the 

selection of patients through price is not done as in 

the case of market conditions (even patients that 

value the net social benefits of the refractive surgery 

services lower than the market price will access the 

services). Therefore, we conclude that in such a 

case, an estimate of the average willingness to pay is 

a more correct evaluation instrument than the market 

price.  

Generally, a public operator will need to cover its 

monetary operating costs based on its operating cash 

in-flows. The fees collected from the patients and / 

or from the insurance fund need to ensure operating 

cash in-flows equal to the operating cash out-flows. 
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From the perspective of prices and costs, the fee 

doesn’t need to ensure a positive profit margin or 

even to cover the depreciation costs. From the 

perspective of the cash flow statement, the net 

operating cash-flow does not need to ensure the 

payback of the invested capital, nor a positive 

internal rate of return. The financial net present 

value can be negative from the perspective of the 

public operator, as long as the overall net present 

value (including social effects) is positive.  

Thus, for investments that are being analyzed from 

the perspective of the entire community, net social 

benefits have to be introduced into the equation of 

the net present value. For practical reasons, we 

propose that the value of the net social benefits 

would be forecasted based on estimations of the 

average willingness to pay. Based on the studies 

conducted with regards to the willingness to pay for 

refractive surgery services over the Romanian-

Serbian cross-border region, the average price 

estimated in terms of willingness to pay is of 740 

euro. In one approach, the fees collected by the 

operator (from the patient or from the insurance 

fund) could be left out of the estimation of the net 

operating cash-flows. In this case, the net social 

benefit for one procedure would be equal to the 

value estimated in terms of willingness to pay. As an 

alternative, the net social benefits could be estimated 

after the deduction of the fee for the surgical 

procedure (no matter by whom it is paid). In this 

case, the net social benefit for one procedure would 

be equal to the difference between the average value 

estimated in terms of willingness to pay and the 

actual fee. The net operating cash-flows registered 

by the operator of the investment would include the 

inflows based on the fees collected. The fees would 

thus be reflected as a financial benefit for the 

operator and a social cost for the rest of the 

community (a financial cost for the patients or the 

insurance company). We recommend the second 

alternative, which allows for a clear separation 

between the financial effects and the social effects, 

from the perspective of the operator. 
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APPENDIX 

 

 

 
 

 

Figure 1. Hospital costs for refractive surgery procedures (euro) 

 

 

 

 

 
 

 

Figure 2. Fempto Lasik prices for 2 eyes (euro) 
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Figure 3. Willingness to pay (euro) 
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