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Figure 2.10 Percent of Employees Working with Medical Manufacturers by Industrial Park in

the Dominican Republic 2013.

Note. Based on the National Council of Free Zone of the Dominican Republic (CNZF). (2013). Sector
Report of Medical Products and Pharmaceuticals. Dominican Republic. 2013. Retrieved from CNZF:
http://www.cnzfe.gob.do/images/transparencia/Estadisticas/Informes_Tecnicos/Informe-Productos-

M%C3%A9dicos-y-Farmac%C3%A9uticos-2013.pdf

In Figure 2.10, we can see the distribution of employees by industrial parks, where
ITABO, Las Americas, and San Isidro represent the major generators of jobs. Due to the level of
technological sophistication of the manufacturing process of these products, these companies
require technical personnel and highly qualified engineering, which receives substantially higher

salaries to those granted in other export activities in the country.
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Figure 2.11 Main Countries of Destination for the Medical Products Manufactured in the

Dominican Republic 2013.

Principal Countries of Destination of Exported Products
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Note. Based on the National Council of Free Zone of the Dominican Republic (CNZF). (2013). Sector Report of
Medical Products and Pharmaceuticals. Dominican Republic. 2013. Retrieved from CNZF:
http://www.cnzfe.gob.do/images/transparencia/Estadisticas/Informes_Tecnicos/Informe-Productos-

M%C3%A9dicos-y-Farmac%C3%A9uticos-2013.pdf

In Figure 2.11, we can appreciate the principal countries of destination of exported
products by Sector Medical and Pharmaceutical in the Dominican Republic, where United States
of America receive around 65% of the total production. According to the Trade Competitiveness
Map by UNCTAD, the medical products exported to United States are equivalent to US$675
million, for Canada is US$51 million, Netherlands US$44 million, Japan US$41 million, and
Belgium US$34 million. The country exports around 74 different products to these destinations.
However, behind this relative concentration of exports in the American market, there is a simple
arithmetic logic that could not be ignored in international business; in fact our country has a

unique comparative advantage, located at a relatively short distance from the world's largest



MEASURING AND PROMOTING R&D IN THE DOMINICAN REPUBLIC 22

consumers market. Also, the Dominican Republic has a versatile infrastructure to deliver
operations of supply chain more efficiently in the region with the incorporation of seaports as
Multimodal Caucedo and the application of DR-CAFTA an international free-trade agreement
with the government of United States and other countries from Central America. The DR-
CAFTA constitutes the first free trade agreement between the US and a small group of
developing countries. It was created with the purpose of creating new and better economic
opportunities by opening markets, eliminating tariffs, and reducing barriers to services. For this
reason, it is necessary to further exploit our geographical potential, promoting the development
of competitiveness of free zones. Recently, the launch of the logistic center of the Zona Franca
Multimodal Caucedo, whose executives have announced a plan to invest US$150 million for the
period 2012-2015, could position our country as an efficient regional center for the
transshipment, consolidation and distribution of goods.

Figure 2.12 Export (US$ Millions) in the Medical and Pharmaceutical Sector. Dominican

Republic 2013.
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Note (Figure2.12). Based on the National Council of Free Zone of the Dominican Republic (CNZF). (2013). Sector
Report of Medical Products and Pharmaceuticals. Dominican Republic. 2013. Retrieved from CNZF:
http://www.cnzfe.gob.do/images/transparencia/Estadisticas/Informes_Tecnicos/Informe-Productos-

M%C3%A9dicos-y-Farmac%C3%A9uticos-2013.pdf

In Figure 2.12, the export sales of the sector have grown systematically from 2004
between 10%-12% annually. In 2013, the sector of medical and pharmaceutical products had
exports worth a total of US$ 1,230 million, of which a total of US$322.16 million from
pharmaceutical products, and exports of US$907.84 million of instruments for medical, surgical
and orthopedics, occupying 73.8% of total exports of the sector. Indeed, the sector of surgical
instruments was the most dynamic in the industry, experiencing growth of 14% over 2013, while
exports of pharmaceutical products grew by 8.7% in the same period.

The future success of the scheme of free zones in our country depend to some extent on
the continued diversification into high value-added sectors and incorporating innovative taxes
regime, paying special attention to the promotion of new activities to the synergies with other
national productive sectors. One of the most important aspects of the restructuring of the sector's
exports has been diversifying into higher-technology sectors, which has undoubtedly led to an
increase in value added of the exports. According to a research published by the University of
Oxford, entitled Development Trajectories and New Comparative Advantages: Costa Rica and
the Dominican Republic under Globalization. Free zones in the Dominican Republic have been
even more successful than those located in Costa Rica, in terms of value added exports. This
finding is particularly interesting, since technological escalation of the free zones of Costa Rica,
mainly after installing an Intel manufacturing facility in that country, is frequently cited as a
prominent success story in the region. A good example of the evolution of the value added of

exports from free zones of our country is the relationship between exports and jobs. In 1995,
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exports per employee had a value of US$17.6, while in 2011 its value was US$38.8,
experiencing growth of 121%, significantly higher than the 64% growth of total exports in the
period 1995-2011.

Figure 2.13 Percent of Pharmaceutical Products Exported. Dominican Republic 2013
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Note. Based on the National Council of Free Zone of the Dominican Republic (CNZF). (2013). Sector Report of
Medical Products and Pharmaceuticals. Dominican Republic. 2013. Retrieved from CNZF:
http://www.cnzfe.gob.do/images/transparencia/Estadisticas/Informes_Tecnicos/Informe-Productos-

M%C3%A9dicos-y-Farmac%C3%A9uticos-2013.pdf

In Figure 2.13, within the category of pharmaceuticals and personal care, one of the
biggest exports was dental floss with a total value up to US$ 34.28 million, where the
multinational company Johnson & Johnson, with over 25 years of operation in the country, took
a leading role. Also, the “dressings packaged for medical use” has decreased in the last three
years from US$72.6 million on 2010 to US$1.47 million or 1% in 2013, this decreased is due to
changes on the supply chain globally of these goods, where China is taking a more significant

role.
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However, after Covidien in 2012 installed a modern manufacturing facility to sterilize
products, this segment “specified sterile products” has experienced an extraordinary shift from
US$0.00 in 2011 to US$141.4 million in 2013.

Figure 2.14 Percent of Medical and Surgical Instruments Exported. Dominican Republic 2013
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Note. Based on the National Council of Free Zone of the Dominican Republic (CNZF). (2013). Sector
Report of Medical Products and Pharmaceuticals. Dominican Republic. 2013. Retrieved from CNZF:
http://www.cnzfe.gob.do/images/transparencia/Estadisticas/Informes_Tecnicos/Informe-Productos-

M%C3%A9dicos-y-Farmac%C3%A9uticos-2013.pdf

In the figure 2.14, within the category of surgical instruments, the most exported product
was the apparatus for blood transfusion and intravenous, with a total value of US$671 million in
2013, occupying 73% of total exports of medical instruments. Within the group of manufacturers
and exporters of these products highlights US-based multinational Fenwal Blood Technologies,
Hospira, and the German company B. Braun. The Dominican Republic made exports of surgical

instruments with a total value of US$907.84 million in 2013, ranking the 37" position worldwide
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according to International Trade Centre, and standing over countries such as Costa Rica, Turkey,

Portugal, and New Zealand.
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Chapter 3: Methodology

3.1 Methodology

This research project investigated whether R&D expenses have an effect on the profit,
revenue, and productivity for companies of high-tech healthcare products in the Dominican

Republic. This part of the research is constituted by the three main hypotheses that declare:

e Companies of high-tech healthcare products in the Dominican Republic, which
invest more in R&D, are more profitable than those who invest less.

e Companies of high-tech healthcare products in the Dominican Republic, which
invest more in R&D increases their revenue than those who invest less.

e Companies of high-tech healthcare products in the Dominican Republic, which

invest more in R&D increases their productivity levels than those who invest less.

Also, the main research questions are related to: What % of budget is invested in R&D by
manufacturing companies of high-tech healthcare products in the Dominican Republic?; and
What are the barriers to investing resources in R&D in the high tech manufacturers in the

Dominican Republic? In section 3.2 is explained Research Strategy and Data Collection Method.
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3.2 Research Strategy and Data Collection Method

e Method

This research adopted a mixed methods approach as both quantitative and qualitative
research methods were used. A guantitative approach was used to measure the level of Research
& Development Expenditure for companies of high-tech healthcare products in the Dominican
Republic. In quantitative research, the goal is to determine the relationship between one thing (an
independent variable) and another (a dependent or outcome variable) in a population (USC
Libraries, 2014). In this sense, the quantitative approach allowed us to determine correlation
between the variables stated in the hypotheses of this research, where the dependent variables are
(profits; revenue; and productivity) and the independent variable is (R&D expenditure) for this
study. Also, the quantitative research helped us to analyze empirical result from the survey for a
reliable conclusion of the level of Research & Development for companies of high-tech

healthcare products in the Dominican Republic.

With the quantitative data provided by the survey developed for this research (see
Appendix A for the survey questions), we were able to determine these metrics: Expenditure on
in-house R&D; the source of funds for in-house R&D expenditure; the numbers of employees
working in R&D; the type of employees working in R&D (researchers, technicians, staffs);
whether R&D is performed in-house or outsourced; and the number of patents registered. The
information gathered from these metrics allowed us to answer the first research questions: What
% of budget is invested in R&D by manufacturing companies of high-tech healthcare products in

the Dominican Republic? The result was calculated with the help of Microsoft Excel.
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In this context, it was necessary also to perform some content analysis together with the
quantitative research to answer the three hypotheses of this research. The content analysis was
used to complete information related to: global R&D expenditure performed by the companies
surveyed, US$ sales globally performed by the companies surveyed, and US$ profits globally
performed by the companies surveyed. These metrics were gathered from the annual reports
provided by the companies surveyed via e-mail or through their web page. Content analysis was
used because many of these companies consider their international manufacturing facilities as a
dependent unit from their headquarters. For that reason, to develop a more reliable study it was
necessary to use the data gathered from the annual reports of the surveyed companies. The three
hypotheses were answered by the information provided from the quantitative research of the

survey and the data gathered from the annual reports of the companies surveyed.

The hypotheses were answered using statistical functions of Microsoft Excel as
correlations, average, and ratio. The correlation test was used to measure the strength of a linear
association between two variables, where the value r = 1 means a perfect positive correlation and
the value r = -1 means a perfect negative correlation with the objective to prove the relationship
between R&D expenditures with profits and R&D expenditures with revenue. For the first
hypothesis, “Companies of high-tech healthcare products in the Dominican Republic, which
invest more in R&D, are more profitable than those who invest less”, after we gathered the data
history of the last 4 years from the annual reports such as Global R&D Expenditure, Global
Revenue, and Global Profit; we calculated the coefficient correlation of the variables (R&D
Global Expenditure with Global Profit) for each company. After completing the coefficient of
correlation for each surveyed company, we calculated an overall average that represents the final

result to answer the first hypothesis.
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The second hypothesis, “Companies of high-tech healthcare products in the Dominican
Republic, which invest more in R&D increases their revenue than those who invest less”. We
calculated the coefficient correlation of the variables (R&D Global Expenditure with Global
Revenue). To answer this hypothesis the process was the same as that used for the first

hypothesis only that the dependent variable was (Revenue).

For the third hypothesis, “Companies of high-tech healthcare products in the Dominican
Republic, which invest more in R&D increases their productivity levels than those who invest
less” it was necessary to perform another analysis to measure the productivity based on R&D
expenditures. Known as return on research capital, or RORC, the metric effectively measure the
proportion of profits that are generated from R&D spending in a previous period. RORC tells us
how much gross profit is generated for every dollar of R&D spent in the previous year. For this

analysis, we used the ratio (Current Year Gross Profit) / (Previous Year R&D Expenditure).

In addition to the quantitative research described above, it was also necessary to perform
some qualitative research in order to answer the second research question. Two telephone
interviews with general managers in 2 high-tech healthcare companies in the Dominican
Republic were conducted in order to develop a better understanding of the issues related to R&D

that affect the competitiveness and innovation of our industries. Some questions were:

1. What factors do you consider in making decisions about R&D? What influences the

decision making process?
2. What are the barriers to investing more resources in R&D in the Dominican Republic?

3. What kinds of R&D does your company conduct or has conducted?
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e Data Collection

There are two sources of data for research, namely primary and secondary data. The
primary data is relevant to the present study and usually collected by the researcher through
communication methods or interaction with respondents and observation methods. For this
study, survey techniques were used to answer the research questions and test the hypotheses.
Secondary data was gathered from previous studies through various sources such as articles,

information posted on the internet, organizational databases, and government surveys.

e Sample Selection

According to the Ministry of Economy, Planning and Development of the Dominican
Republic and the National Free Zones Council, in the last census of 2013, 26 companies that
manufacture high-tech healthcare products operate in the country. As a result, using a sample
size calculator from Raosoft', the recommended statistically sample size for the project was 25
with a 5% of margin error, confidence level of 95%, response distribution of 50%, and
population size of 26. In this context, letters and e-mails were sent to the 26 companies (general
managers) that represent the Medical and Pharmaceutical Industry of the Dominican Republic,
explaining the research purpose and offering the opportunity to participate in the survey. A total
of 10 companies rejected participation. This represents a response rate of 62%. The remaining 16
companies formed the basis of the sample for the study. These companies received a
questionnaire online or a telephone interview requesting quantitative responses. The companies
surveyed for this project were: B. Braun AG, Baxter, CareFusion, Covidien, Edward Lifescience,

Fresenius-Fenwall, Hospira, Johnson & Johnson Dental Care, ConvaTec, Ecolab-Microtek, De

! http://www.raosoft.com/samplesize.html
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Royal, Accu-Med Technologies, Arriol International, Oscor Caribe, CEA Global Dominicana,
and Medsorb. The two interviews requested for this study were selected randomly, where Felipe
Sandoval (General Manager-B.Braun Dominicana) and Miriam Aybar (General
Manager/Fresenius-Fenwall Dominicana) were selected. The data collected directly from the
companies represents the primary data of the present study.

Additional, secondary data required for this study was obtained from the Annual Reports
of: B. Braun AG, Baxter, CareFusion, Covidien, Edward Lifescience, Fresenius-Fenwall,
Hospira, Johnson & Johnson Dental Care, Ecolab-Microtek, and ConvaTec. Other secondary
data were provided by studies from: Innovation and Global Competitiveness Index 2015 by The
World Economic Forum; Global Innovation 1000: Why Culture is Key 2011 by Booz &
Company; Why “Low Risk” innovation is Costly 2011 by Accenture; and Foreign Direct
Investment, The Transfer And Diffusion Of Technology, And Sustainable Development, 2011

provided by the United Nations Conference on Trade and Development.
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Chapter 4: Results

4.1 Collected Data

What follows is a synthesis of the data collected in this study.

Figure 4.1 Country of Origin of the Medical Manufacturers in the Dominican Republic (Survey)

i United States of America ki Dominican Republic ki Germany

Source: by the authors

In Figure 4.1, the results of the companies surveyed show that 81.25% or 13 companies
have their Headquarter Office in the United States of America, 12.5% or 2 companies in the

Dominican Republic, and 6.25% or 1 company in Germany.
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Figure 4.2 Percent of Manufacturers of Medical Instruments with a R&D unit in the Dominican
Republic.

M R&D Facilities in the Dominican
Republic

W Technical Facilities for R&D activities in
the Dominican Republic

i No R&D Facilities in the Dominican
Republic

Source: by the authors

In Figure 4.2, from the 16 companies surveyed 62% or 10 companies have a technical
facility for R&D activities, and 38% or 6 companies don’t have R&D facilities in the Dominican
Republic. However, is necessary to consider that the statistics of this chart don’t represent a
complete or fully operative R&D unit during the whole year in the companies surveyed, due to
many of the R&D activities are related to specific project required for a particular population,
improvement of products and processes, and any customer specification. In this context, the
manufacturing facility of the companies surveyed in this study, such as (Covidien, B. Braun AG,
Baxter, Fresenius-Fenwall and Edward Lifescience) are supporting specific global process of
research, design, development, and manufacturing of new or the improvement of existing

products depending on the guidelines of the headquarter office.
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Figure 4.3 Percent of Intensive R&D process performed by the Head Office.

Source: by the authors

In Figure 4.3, we can see that 87% or 14 companies perform their R&D process outside
the country. The R&D process is developed globally using Innovation Centers to encourage a
more flexible and dynamic innovation process. 13% or 2 companies are “manufacturer
contractors”; they don't need to perform any R&D process, as patents, designs, and standards are
supplied by the developer.

Figure 4.4 Percent of R&D is performed in-house or outsourced.

M Outsourced

M In-house

Source: by the authors
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In Figure 4.4, the result is similar to Figure 4.3, but the principal characteristic is the

predominance to perform any R&D process “in-house”.

Figure 4.5 Did your company (Manufacturer of Medical Instrument) engage in joint R&D
projects with any of the following?

16

14

12

10

Did your company engage in joint R&D projects with any of the following?
16 16

14

MYes

 No

Other firms in the Other firms outside Universities in the Universities outside
Dominican Republic of the Dominican Dominican Republic of the Dominican

Republic Republic

Source: by the authors

In Figure 4.5, as we can see that no companies in the medical and pharmaceutical sector

work with universities or specialized firms in the Dominican Republic to perform any R&D

process. Also, from the surveyed companies only 14 companies have worked with specialized

firms outside of the Dominican Republic to perform any R&D process and 5 companies are

engaged with specific research programs from international recognized universities outside of

the Dominican Republic.
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Table 4.1 Overall variables of the companies surveyed.

37

Expenditure R&D . Average
R uUs! Profit (US .
Companies Years Global (US$ ever.mu.e e ro.l _( > Ratio R&D/Revenue | R&D/Revenue Expenditure R&D
Million) Million) Million) Global Local
2010 S 196.37 | S 5,581.57 [ §  350.08 4%
0,
B. Braun AG 2011 S 226.66 | $ 5817.06 [ $  325.22 4% 9% 0.02%
2012 S 24155 | $ 637032 (S 364.21 4%
2013 S 275.87 | $ 6,523.91 S 398.16 1%
2011 $ 91500 [ $  12,843.00 | $ 1,420.00 7%
0,
Baxter 2012 S 946.00 | $ 13,893.00 | $ 2,224.00 7% 8% 0.01%
2013 S 1,156.00 | S 14,190.00 | $ 2,326.00 8%
2014 S 1,246.00 | S 15,259.00 | $ 2,012.00 8%
2011 $ 146.00 | $ 3,440.00 | $  249.00 4%
0,
CareFusion 2012 S 164.00 | S 3,598.00 [ §  293.00 5% 5% 0.00%
2013 S 192.00 | $ 3,550.00 [ §  385.00 5%
2014 S 190.00 | $ 3,842.00 [ §  417.00 5%
2011 S 447.00 | $ 10,429.00 | $ 1,632.00 4%
0,
Covidien 2012 S 412.00 | $ 9,607.00 [ $ 1,868.00 4% 5% 0.05%
2013 S 479.00 | $ 9,851.00 [ $ 1,905.00 5%
2014 S 508.00 | S 10,235.00 | $ 1,700.00 5%
2011 $ 204.40 | $ 1,447.00 [ $  218.00 14%
0,
Edward Lifescience 2012 > 246.30 | 5 L67860 |5 236.70 15% 15% 0.01%
2013 S 291.30 | S 1,899.60 | S  293.20 15%
2014 S 323.00 | S 2,04550 [ $  391.70 16%
2011 S 96.53 | $ 11,844.19 | S 978.52 1%
0,
Fresenius 2012 S 110.83 | § 12,570.52 | $ 1,071.15 1% 1% 0.01%
2013 S 111.63 | S 13,800.28 | S 1,186.81 1%
2014 S 125.81 [ S 14,609.73 | S 1,109.89 1%
2011 S 300.50 | S 3,917.20 [ §  357.20 8%
0,
Hospira 2012 S 258.80 | $ 4,057.10 | S (9.40) 6% 7% 0.01%
2013 S 303.60 | $ 4,092.10 | S 44.20 7%
2014 S 301.70 | $ 4,002.80 | S (8.30) 8%
2010 S 6,844.00 | $ 61,600.00 | $ 13,334.00 11%
0,
Johnson & Johnson 2011 S 7,548.00 | S 65,030.00 | $ 9,672.00 12% 11% 0.00%
2012 S 7,665.00 | S 67,224.00 | $ 10,853.00 11%
2013 S 8,183.00 [ $ 71,312.00 | $ 13,831.00 11%
2010 S 5260 $ 1,513.10 | S  (609.90) 3%
0,
ConvaTec 2011 S 4540 | S 1,598.60 [ $ (285.30) 3% 3% 0.00%
2012 S 3990 | $ 1,646.20 [ $ (161.10) 2%
2013 S 3200 $ 1,700.70 [ $  (173.10) 2%
2011 S 96.00 | $ 6,799.00 [ $  462.50 1%
Ecolab-Microtek 2012 S 183.00 | $ 11,839.00 | $  703.60 2% 1% 0.00%
2013 S 188.00 | S 13,253.00 | $  967.80 1%

Source: by the authors
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Figure 4.6 Global Average R&D Expenditure vs. Local Expenditure on R&D.

Global Average R&D Expenditure Vs. Local Expenditure on R&D
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Of the 16 companies surveyed only 10 agreed to provide an overall statistic about their
R&D activities. This information is presented in Figure 4.6 and Table 4.1. As mentioned, these
companies concentrated many of its R&D abroad. Figure 4.6 shows the Global Average R&D
Expenditure vs. Local Expenditure in R&D by these companies from 2009 to 2014, according to
the calculated ratio (R&D/Revenue) globally from each one; the highest percentage is invested
by Edward Lifescience 15%, followed by Johnson & Johnson with 11%, Hospira with 7%, and
Baxter with 8%. These percentages represent a strong commitment for these companies to invest
on R&D activities. However, is necessary to consider that local expenditure in R&D activities is
so low comparable to international expenditure. The Figure 4.6 indicates us that the overall
expenditure in the Dominican Republic for the Sector Medical and Pharmaceutical is around

0.01% annually.
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Figure 4.7 Sources of Funds for R&D in the Dominican Republic.

14 14
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provincial and local
government

Source: by the authors

In Figure 4.7, the principal source of funding for new R&D activity in the Dominican
Republic is provided by the own company. So far, none of the companies surveyed have
received subsidies from Dominican institutions or from the government of the Dominican

Republic to perform any R&D activity.
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Figure 4.8 Areas of Expenditure in R&D by the companies surveyed.
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As can be seen in the Figure 4.8, the principal areas of expenditure on R&D globally by
the firms surveyed are: in the areas of applied research and experimental development. In this
context, Covidien in the Dominican Republic is the only one that has 5 employees (engineers
with Ph.D. and master’s degree) in its plant of San Isidro working specifically on special projects
in R&D assigned by the Headquarter office. The other 13 companies surveyed in the country
only perform process innovation and product testing, which are performed by the General
Manager or engineer managers in areas such as quality, process or products. None of the
surveyed company registered a patent in the Dominican Republic in the last two years. Also, in
the Dominican Republic there is no up-to-date information on the number of patents requested
and granted, although available information seems to indicate little interest or capacity to patent

and a high foreign participation in patent applications.



