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ABSTRACT

The global pharmaceutical market is evolving rapidly. The pharmaceutical industry is one
of the industries that can significantly contribute to the economic development and
creation of added value. This industry, in many countries, has evolved technologically
and most pharmaceutical companies are active in the Research-Development field.

The research follows the spatial design of the dynamics of drug production, an economic
activity with a spectacular dynamic in recent years. The study was carried out starting
from a database that includes the number of employees, turnover, profit and number of
companies in this field, for the period 2000-2018. In order to obtain the spatial dynamics,
a series of cartographic models were developed for the four indicators, using the open-
source QGis platform.

The obtained results highlighted a series of regional specificities determined by the
tradition of drug production and particular developments generated by the manifestation
of the economic crisis in Romania.
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INTRODUCTION

When we are taking about the pharmaceutical industry, the focus is on two major
directions: research and development, known as R&D and commercial activities where
the product is marketed and contributes to the patient access to medicines and treatments.
From the moment when a molecule is discovered, it’s path is going to be a long one and
includes important phases, such as: clinical development (from early development which
is phase I trial - molecule tested on a small population to late development which is phase
IV trial, when the drug has already been placed on the market), regulatory approval and
a close monitoring on the possible adverse reactions. All these steps are part of the R&D
process because it includes, on one hand the drug discovery and on the other hand the
clinical development [1].

From a business prospective, the industry is a profitable one, but it is also very risky
because before to reach the final molecule that will be the new drug, hundreds of chemical
compounds must be synthesized at first and get tested in order to achieve the desirable
result. The new drug, before getting the approval requires about 8 years to be studied and
tested, so in the first phase of the drug lifecycle, the cash flow is negative due to the
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R&D’s expenses. Patent protections, marketing exclusivity or life cycle innovation are a
few examples of strategic steps must to be taken by the pharmaceutical companies in
order to be economically viable and continue innovating [2].

The Europe 2020 Strategy, prepared by the European Union for the economic growth is
aiming to develop a sustainable and intelligent economy. For this, improving research
and innovation, no matter of the field is an important pillar because this will generate
jobs, social cohesion and productivity. The research and development intensity, an
indicator used in Eurostat reports which represents the specific total expenditures as a
percentage of GDP, shows that in European Union the level is about 2.07% while in US
IS 2.76% (in 2015). In 2017, the R&D intensity indicator for Romania was 0.5% [3], [4].
If we are having a close look, in America, where the pharmaceutical industry is one of
the largest industries, the investment in research and development (R&D) is about
$75 billion annually and gives 4.7 million jobs across the country, so the contribution to
the economy is a significant one [2].

Regarding the second major direction of pharmaceutical industry, the commercial part,
we are talking about the medical affairs, market access, marketing and sales force that
contribute to an ethical promotion of the drug [1].

In addition to the contribution to the world economy, the pharmaceutical industry, by
ensuring the health status of the population, contributes to the social change and shapes
the people’s perceptions about what healthcare or illness means [5].

Between the two main pillars, R&D and commercial part, there is the effective drug
production. The manufacturing process of pharmaceutical products consists of designing,
planning and scheduling every process phase. The aim is to reduce the costs and improve
the good working of the manufacturing systems [6]. And the reason of it is to improve
permanently the quality and the patients’ satisfaction [7].

World Economic Forum (WEF) Report highlights that manufacturing is significantly
important to the prosperity of nations “with over 70% of the income variations of 128
nations explained by differences in manufactured product export data alone”

McKinsey Global Institute highlights that the manufacturing role in the economy changes
over time and it differs according to the economic development stage of any country. This
is why, in developed countries manufacturing has the ability to drive productivity growth,
innovation and trade [8], [9].

The focus of our investigation is Romania, an Eastern-Center European country. In the
National Health Strategy, elaborated by the Ministry of Health for 2014-2020, one of the
objectives was to improve the infrastructure of public health services, implicitly of the
internal production of medicines and vaccines [10].

METHODOLOGY

The study aims to analyze the distribution of drug production at the national level on the
basis of four economic indicators - number of companies, turnover, number of employees
and profit.

The analysis of the dynamics and distribution of drug production at the national level was
been made for the time span between 2000 and 2018. For the spatial distribution were
chosen as analysis benchmarks the years: 2000 (the beginning of the analysis period),
2008 (the beginning of the economic crisis), 2009 (the year when the effects of the
economic crisis are felt) and the last reference year - 2018.

Has been created an economic database at the level of administrative-territorial unit,
highlighting 4 economic indicators relevant to the analysis of drug production (number
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of companies, turnover, number of employees and profit) according to the Classification
of National Economy Activities (NACE). The NACE codes belonging to the drug
production sector are 2110 which represents Manufacture of basic pharmaceutical
products and 2120 which represents Manufacture of pharmaceutical preparations (Table 1).

Table 1. NACE codes for the drug production sector

NACE . R Field of activity according to
codes Pharmaceutical activities NACE
Manufacture of basic pharmaceutical
2110
products

Manufacture of pharmaceutical MANUFACTURING

2120 .
preparations

Using the QGIS 3.4 open-source software, maps were created for the four years
considered relevant to the study (2000, 2008, 2009 and 2018), for the 4 indicators, in a
sequential color scheme, using centroid type filling with simple symbol, and the symbol
size increases as the number of elements in a territorial administrative unit increases
(number of companies, number of employees, turnover and profit value).

The graphical models show the evolution of the indicators, with the highlights of the
maximum value for each indicator.

The values for turnover, for a better analysis, are expressed in the national currency (Lei),
thus that at the course of the National Bank of Romania 1 euro represents 4.75 Lei.

RESULTS

Number of companies
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Figure 1. Spatial distribution of companies in the Romanian drug production sector
Source: UB/1423

In 2000, the most 3 important cities regarding the pharmaceutical production units were
Bucharest with 28 companies, followed by Cluj and lasi with 6 companies. In 2008,
Bucharest remains the leader with 54 companies, on the second place is Cluj with 10
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companies, followed by lasi with 7 companies. The year 2009 ensures the three cities
almost the same units, Bucharest having a decrease of 3 production companies, Cluj and
[asi remaining the same with 10 companies and 7 companies. Nine years later, in 2018,
we can see a decrease in the production units in Bucharest, 59 units, in Timisoara, the
second city we reached 8 production companies, while lasi remains with the same 7
production companies.
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Figure 2. Evolution of the companies in the Romanian drug production sector for the period 2000-2018
Source: UB/1423

The evolution of the total number of companies in the drug production sector shows a
downward trend, with a maximum value of 167 companies in 2014 out of this total of 49
companies belonging to NACE code 2110 - Manufacture of basic pharmaceutical
products and 118 companies to NACE code 2120 - Manufacture of pharmaceutical code
preparations, which show descending evolutions reaching in 2018 to 42 companies for
2110 and 99 companies for 2120.

Turnover

The turnover of the pharmaceutical production units in 2000 registered Bucharest the first
city of the country with 144 mil. lei turnover, followed by lasi with 64.7 mil. lei and
Brasov with 54.8 mil. lei. In 2008, Bucharest leads the cities with 520.5 mil. lei, followed
by Mures with 352 mil. lei and Cluj with 312.7 mil. lei. For the next year, 2009, Bucharest
registered a turnover of 616.4 mil. lei, followed by Brasov 431.8 with and Mures with
364.2 mil. lei. In 2018, on the other hand, the Bucharest pharmaceutical production units
reached 1.2 bil. lei, followed by Cluj with 744.3 mil. lei and Mures with 525.9 mil. lei.
The evolution of the total turnover in the drug production sector shows a fluctuating trend,
with a maximum value - 3,809,138,831 lei companies in 2015 out of this total of
993,708,634 lei belonging to NACE code 2110 - Manufacture of basic pharmaceutical
products and 2,815,430,197 to NACE code 2120 - Manufacture of pharmaceutical code
preparations, which show fluctuating evolutions, reaching in 2018 a total turnover that
summing a number of 3770349710 lei and 1,096,371,538 lei for 2110 and 2,673,978,172
for 2120.
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Figure 3. Spatial distribution of turnover in the drug production sector in Romania
Source: UB/1423
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Figure 4. Evolution of the turnover (Lei) in the drug production
sector in Romania for the period 2000-2018
Source: UB/1423

Number of employees

Regarding the number of employees, in 2000, the most important cities were Bucharest
with 3862 employees, lasi with 2006 employees and Brasov with 726 employees. In 2008,
the number of employees decreased in Bucharest, reaching 2828, followed by lasi with
1725 and Cluj with 992 employees. After one year of crisis, in 2009, the number of
employees in Bucharest increase with 4%, reaching 2938 employees. On the other hand,
we can find a decrease in Iasi with 6%, reaching 1613 employees and in Cluj with 10%,
reaching 889 employees. In 2018, in Bucharest, the number of employees decrease too,
reaching 2500 employees in the pharmaceutical production field, followed by lasi with
1665 employees and Mures with 908 employees.
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Figure 5. Spatial distribution of the number of employees in the drug production sector in Romania
Source: UB/1423
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Figure 6. Evolution of the number of employees in the
drug production sector in Romania for the period 2000-2018
Source: UB/1423

The evolution of the total number of employees in the drug production sector shows a
downward trend, with a maximum value of 9750 employees in 2007 out of this total of
3079 employees belonging to NACE code 2110 - Manufacture of basic pharmaceutical
products and 6771 employees to NACE code 2120 - Manufacture of pharmaceutical code
preparations, which show fluctuating evolutions and a decrease for year 2012, evolutions
that get in 2018 a total number of 8967 employees and from that number 3098 employees
belonging to NACE code 2110 and 5869 employees for NACE code 2120.
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Figure 7. Spatial distribution of profit in the drug production sector in Romania
Source: UB/1423

In 2000, the most three profitable cities in the pharmaceutical commerce were
Bucharest with 25.4 mil. lei, lasi with 4.8 mil. lei and Prahova with almost 3.1 mil. lei
profit. In 2008, the first city remains Bucharest with 38.9 mil. lei, followed by Cluj with
32.8 mil. lei and Ilfov with 16.2 mil. lei profit from the pharmaceutical production field.
2009, the year after the crisis, the profit for the first city, Bucharest, was 50 mil. lei, for
the second which was Cluj was 40.3 mil. lei and for the third city, llfov, was 22.2 mil. lei.
Nine years later, in 2018, Bucharest pharmaceutical production units registered a profit
of 400.4 mil. lei. The second most profitable city was Cluj with a 149.1 mil. lei, followed
by Ilfov with 87 mil. lei.
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Figure 8. Evolution of profit (Lei) from the Romanian drug production sector for the period 2000-2018
Source: UB/1423

The evolution of the total profit in the drug production sector shows a fluctuating trend,
with a maximum value - 7,558,204,67 lei in 2018 out of this total of 134,582,232 lei
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belonging to NACE code 2110 - Manufacture of basic pharmaceutical products and
621,238,235 to NACE code 2120 - Manufacture of pharmaceutical code preparations. It
Is presenting a fluctuating trend for the three evolutions analyzed, with decreases in years
that follow the economic crisis and with increases after 2010.

CONCLUSIONS

The analysis of the spatial dimension of drug production has revealed many specificities,
the most important being the small increase in the number of territorial administrative
units that have production units. The well-known centers are maintained throughout the
analyzed period.

Although there were no new production centers, the production of medicines became one
of the most profitable in Romania, with a relatively constant number of employees being
obtained a number of jobs with spectacular growths. Also, the profit has jumped very
high compared to any other production sector.

The analysis of the impact of drug production on local and regional development requires
a broader analysis, based on algorithms that capture the effects of these specific dynamics
on the other components of the local economy. In this sense, fractal algorithms can be
used which have resulted in other areas such as the impact of deforestation on local
economies and the role of creative economies in the development of local economies [11],
[12], [13], [14], [15], [16], [17].
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