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Measurements and Determinants of Pharmacy’'s Operational
Efficiency: Focusing on Pharmacy Chain Store*

Dong-Han Lee**, Jong-Pil Yu***

ABSTRACT

I. Introduction

Pharmacy can be defined as a retail distribution channel for pharmaceutical products in a way it provides
services to deliver products from pharmaceutical manufacturers to consumers. Its exclusive nature, however,
distinguishes pharmacy from general retailers, as only legally authorized pharmacists are allowed to retail the
products due to the risks products pose upon consumers’ health, and the knowledge required for the dispensation
and medication guidance processes. Despite the growth of Korean pharmaceutical and medical service industries,
the present and future of Korean pharmacies are constantly threatened by challenges including competition with
drugstores launched by global and domestic conglomerates, over-the-counter medication policy, and
authorization of corporate pharmacy.

This study therefore aims to heighten the domestic pharmacy operational efficiency by discovering factors that

affect the efficiency using DEA method followed by post-hoc analyses.

II. Research Design

This research adopted DEA, a model that measure the relative efficiency of the evaluation object using multiple
inputs and output factors. The choice of input/output factors has great impact in efficiency evaluation of DEA.
With this in mind, we examined input and output factors that similar previous studies utilized, and evaluated
whether these factors are applicable to this study. A survey was then conducted to understand practical aspects of
pharmacy management and gather opinions of medicine distributors and pharmacists on the input/output factors
we had gathered from reviewing literature.

As results of the survey, first, ‘dimension’ was selected as a factor related to substancial evidence. ‘Investment

* This work is based on the part of the first author’s thesis for the Ph.D.
** Adjunct Professor, School of Business, Sejong University
*** Professor, School of Business, Sejong University, Corresponding Author
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amount’ was selected for investment-related factors. Second, ‘business hours’ and ‘operation expenses’ were
selected for operation related factors. Third, ‘number of employees’ was selected for human resources factors.
Fourth, ‘customer facilities,” ‘number of pharmacies in 100m radius,” ‘number of hospitals/doctor’s offices in
100m radius,” and ‘whether there is a general hospital in 500m radius’ were selected for location related factors.
Lastly, ‘length of career’ and ‘length of current pharmacy operation’ were selected for pharmacist characteristics
factors. In total, eleven factors were selected as variables. Output factor was set as OTC revenue.

The study subjects were South Korea’s representative pharmacy franchise stores. Pharmacy franchise
headquarter’s database of current stores was the population (over 1600 stores in all regions of South Korea). 10%
of the total stores were chosen using simple random sampling to be 161 sample pharmacies. The sales and
operation related data could not reflect the seasonal fluctuations of monthly revenues, and thus monthly averages
of stores were used for the final analyses.

Our analysis used two model: the CCR model, a basic model of DEA, that Charnes, Cooper and Rhodes (1978)
proposed based on the definition of efficiency Farrell (1957) suggested, and the BCC model, that assumes
varying revenue sizes to complement the shortcomings of the CCR model which calculates the revenue efficiency
under the assumption of invariant revenue sizes. The CCR model was used to get the technology efficiency (TE),
which evaluates how each DMUs effectively transformed the input factors into output factors, while the BCC
model processed size efficiency (SE) and pure technology efficiency (PTE). Each efficiencies was calculated

using nonparaeffe package in R, an open source statistical analysis program.

II. Results

The pharmacy’s overall efficiency was relatively high as TE was 0.9058, PTE 0.9737, and SE 0.9281.

To grasp the determinant factors of the pharmacy’s operation efficiency and the influence of measured input
and output factors in each DMUs, Tobit model, a censored regression model suggested by Tobin (1958), was
practiced as a post-hoc. Because DEA modeling generates values in between 0 and 1, applying ordinary least
square can result in underestimating the effect of an actual variable. Tobit model prevented this by analyzing the
actual effect size of the input and output factors under a premise that the range of a dependent variable is limited.

First, Tobit model analysis was conducted to find input factors that affect technology efficiency. As results,
pharmacy dimensions (p<0.1), monthly average of business hours (p<0.1), nearby hospital and clinics (p<0.1),
length of current pharmacy operation (p<0.05) were found to be significant input factors. Among these, the
number of nearby hospital and clinics was the most impactful factor of all. Also, the longer the business hours, the
more were technology efficiency. The technology efficiency increases when the length of current pharmacy
operation is shorter, and when the store dimensions are smaller. This overturns the previous expectation that

growing the size of a pharmacy to increase the store economy would be more efficient. Also, the superiority of
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efficiency in stores with shorter length of operation supports the high technology efficiency of newly built
medical building or hospital and clinics. This can also be confirmed with the positive correlation of efficiency and
the number of nearby hospitals and clinics. The results of Tobit model with the technology efficiency as the

dependent variable is shown in <Table 1>.

<Table 1> The results of Tobit model with the technology efficiency(TE)

Variable Estimate Standard Error t p.
Dimension 0.0088 0.0050 1.78 0.077
Number of employees 0.0036 0.0480 0.08 0.940
Investment amount 0.0002 0.0006 0.35 0.724
Monthly operation expenses -0.0174 0.0118 -1.47 0.143
Monthly business hours -0.0018 0.0010 -1.72 0.088
Number of customer facilities 0.021 0.0332 0.63 0.527
Nearby hospitals 0.0153 0.0160 0.96 0.338
Nearby doctors -0.0375 0.0218 -1.72 0.088
Existence of nearby general hospital 0.1051 0.1217 0.86 0.389
Length of career -0.0001 0.0004 -0.28 0.783
Length of current pharmacy operation 0.0011 0.0005 2.21 0.029
Constant 0.3333 0.3003 1.11 0.269

LR chi2(11) = 18.52, Log likelihood = -94.668255, Pseudo R2 =0.0891

Second, nearby customer facilities (p<0.01), number of employees (p<0.1), nearby hospitals/clinics (p<0.05),
nearby pharmacies (p<0.1), dimensions (p<0.05) were found to be significant input factors for pure technology
efficiency. Among these factors, the numbers of nearby customer facilities and nearby hospital and clinics have
positive relationship with PTE. This suggests that locational factors are critical for a pharmacy’s PTE. Comparing
the Tobit model results for PTE to those of TE, the influence of number of employees got hire. Also, it is notable
that locational factors such as customer facilities, nearby hospital, clinics, and pharmacies have stronger effect. In
other words, a pharmacy’s location is a factor directly related to the store’s pure technology efficiency, or the
operational efficiency. The results of Tobit analysis with PTE or the operational efficiency as the dependent

variable are as shown in <Table 2>.
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<Table 2> The results of Tobit analysis with the Pure Technical Efficiency(PTE)

Variable Estimate Standard Error t p.
Dimension 0.0072 0.0034 2.14 0.034
Number of employees 0.0627 0.0339 1.85 0.067
Investment amount 0.0004 0.0004 0.96 0.337
Monthly operation expenses -0.0102 0.0075 -1.36 0.175
Monthly business hours 0.0006 0.0008 0.70 0.482
Number of customer facilities -0.0955 0.0274 -3.48 0.001
Nearby hospitals 0.0246 0.0136 1.81 0.073
Nearby doctors -0.0439 0.0169 -2.60 0.010
Existence of nearby general hospital 0.0167 0.0854 0.20 0.845
Length of career 0.0001 0.0003 0.54 0.592
Length of current pharmacy operation 0.0007 0.0004 1.98 0.049
Constant -0.9895 0.2806 3.53 0.001

LRchi2(11) = 48.71, Loglikelihood=-30.604427, Pseudo R2 = 0.4431

Third, monthly average of business hour (p<0.05) and the length of current pharmacy operation (p<0.05) were
found to be significant for size efficiency of the pharmacy. The more are the monthly business hours, the more is
the SE. Also, SE decreased as the length of current pharmacy operation increased. The results of the Tobit model

analysis with SE as the dependent variable are shown in <Table 3>

<Table 3> The results of the Tobit model analysis with Scale Efficiency(SE)

Variable Estimate Standard Error t p-
Dimension .0053 .0040 1.320 .188
Number of employees -.0065 .0395 -.170 .869
Investment amount .0001 .0005 .260 794
Monthly operation expenses -.0129 .0097 -1.330 185
Monthly business hours -.0019 .0009 -2.250 .026
Number of customer facilities -.0070 0272 -.260 798
Nearby hospitals .0076 .0129 .580 .560
Nearby doctors -.0199 .0178 -1.120 265
Existence of nearby general hospital .0557 .0994 .560 576
Length of career -.0001 .0003 -.320 750
Length of current pharmacy operation .0008 .0004 2.080 .039
Constant 5187 2454 2.110 .036

LRchi2(11) = 17.90, Loglikelihood=-76.995961, Pseudo R2 = 0.1041
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IV. Conclusion

This study conducted efficiency analyses on DMAs using DEA modeling, and based on the calculated
efficiencies, then found determinant factors for the pharmacy operation efficiency using Tobit model analysis
mthod. That the number of nearby hospitals and clinics was the single biggest factor for TE, highpoints the
amount that stable acquisition of prescriptions contribute to pharmacy efficiency. The positive relationship
between business hours and TE urges the store owning pharmacists to decide on the business hours and business
during holidays with significant consideration. It should also be highlighted that this study suggests that a small
pharmacy may have higher operation efficiency as opposed to the original belief that growing the size of a
pharmacy to gain a bigger economy increases the store efficiency. Lastly, by the shorter length of current
pharmacy operation having higher efficiency, it is suggested that the relatively new pharmacies near new medical

buildings or hospitals/clinics have high efficiencies.

Keywords : Pharmacy, Efficiency, Data Envelopment Analysis(DEA), Tobit Model



	06 이동한 우종필(최종)
	책갈피
	_GoBack



