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1 Introduction

In the process of granting subsidies to R&D, the Office of the Chief Scientist (OCS) at

the Ministry of Industry and Trade collects administrative information on each R&D

project submitted to the OCS for approval. In addition, the OCS keeps track of those

projects that were accepted to the various subsidy programs.

This process generates a wealth of information that has so far not been success-

fully exploited for research, academic or otherwise, not only because its accessibility is
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restricted due to the confidential nature of the data but also because the data consist of

administrative records that were not originally intended for research.

Recently, the Central Bureau of Statistics (CBS) was given access to the raw data

files of the OCS. As generated by the OCS, these data are not yet amenable for research.

In the process of converting the raw data into a “working” dataset we confronted many

problems such as missing information, inconsistencies across variables and over time,

errors in entering data, changes in the identity of the applying firms due to mergers and

acquisitions, deflation of nominal values to real values, etc. In this report we describe

how we dealt with some of these problems and we document in detail the datasets that

resulted from this process.

Next section provides a brief background description of the activities at the OCS.

Sections 3 and 4 present details of the R&D subsidies dataset and, in Section 5, we present

a preliminary description of these data. We close this report with some suggestions for

future research.

2 The R&D Subsidy Programs

The Israeli government funnels its support of R&D projects through several channels.

The most important venue are the R&D grants given by the Office of the Chief Sci-

entist (OCS) at the Ministry of Industry and Trade as mandated by the “Law for the

Encouragement of Industrial Research and Development” from 1984.1

The main program administered by the OCS is the direct support of R&D projects.

Qualifying firms submit grant applications for specific R&D projects. The OCS reviews

the application and a special Committee approves it if the project satisfies some speci-

fied criteria based on technological and commercial feasibility. According to Tajtenberg

(2002), about 70 percent of the applications are approved. In fact, the OCS is mandated

by law to subsidize all eligible proposals; there is no ranking of the proposals.

If approved, the firms receives a grant from the OCS equal to a percentage of the

1The purpose of the law is “to encourage and support industrial R&D in order to enhance the
development of local-based industry..., to improve Israel’s balance of trade..., and to create employment
opportunities in industry...”.
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approved project-specific R&D expenditures. The grant is normally 50 percent of the

approved budget, but varies between 30 and 66 percent depending on the circumstances.

If the goal of the R&D project is to create a new project or industrial process or to

make significant improvements in existing ones, the grant is 50 percent of approved

R&D expenditures. If it is just to improve an existing product, the grant is 30 percent.

Exceptions to this rule are start-up companies which receive 66 percent of the approved

R&D expenditure (up to $250,000 per year) during the initial two years, and firms in

“preferred” development areas receiving 60 percent of the approved R&D budget. The

vast majority of the projects are supported at 50 percent: essentially, firms match the

R&D subsidy dollar-by-dollar.

When a government-assisted R&D project results in a commercially successful

product, the developers are obliged to pay royalties. The royalties are a percentage of

the revenues derived from the project going from 3 percent during the first years to 4-5

percent in later years. In any case, the royalties shall not exceed the amount of the grant

plus interest.

In addition to the “standard” R&D grant, the OCS also gives grants for the exe-

cution of detailed feasibility studies regarding the marketing potential of R&D projects,

and also funds the formation of business plans for start-up and young companies based

upon the conclusions of the feasibility studies. Grants are also given to assist in the

creation of beta-sites (mostly) overseas to test the new product in “real-life” situations.

The OCS and the Israel Center for Research and Development (Matimop) also imple-

ment bi-national programs supporting joint projects between companies or individual

researchers. Although the most important program is the BIRD (US-Israel Bi-national

Foundation), Israel also has bi-national R&D agreements with a number of countries and

several agreements with the European Union ( e.g., participation in the Eureka network).

Two other important instruments used by the government to fund R&D activities

are the Magnet Program which supports the establishment of R&D consortia to carry out

research in generic pre-competitive technologies, and the establishment of technological

incubators that enable novice entrepreneurs with innovative concepts to translate their

ideas into commercial products.
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3 The Applications Dataset

The Central Bureau of Statistics received data files from the OCS in two occasions.

Data covering the period from 1985 until the end of 1995 arrived at the CBS in mid-

1996, while files with data for the 1995-1999 period arrived in mid-2000. Thus, the raw

data includes information on the latest projects, i.e., on those projects submitted during

1999 and executed during they year 1999 or until the first half of the year 2000. Many of

the applications submitted at the end of 1999 and beginning of 2000 have not completed

the approval process (by mid-2000) and therefore have few data entries.

The first dataset that we created is one where the basic unit of analysis is the

application file (tik) opened by the OCS whenever a grant application is submitted.

During the 1987 to 1999 period, the data set has 15,059 records (application files).

Grants are usually applied for the duration of one year (12 months), even if the

R&D project is supposed to last longer than that. Indeed, many projects are planned to

span more than one year and the OCS opens a different file for every year of the project’s

life (with a different file number). Breaking down a multi-year large project into yearly

smaller pieces is presumably advantageous in terms of controlling the project’s pace and

in managing the outflow of grant payments. Thus, information on a single R&D project

performed by the firm is usually spread over several application files. Consequently, the

number of files is larger than the number of R&D projects.

From an economic point of view, however, the unit of analysis should probably be

the “R&D project”. Even though in theory a project is a well defined entity, this is far

from being true in the real word where firms are engaged in multiple R&D activities.

The presence of technological linkages and spillovers among the various R&D projects

makes the definition of a single R&D project in terms of a production-type relationship

between inputs and output(s) quite a complex issue. Nevertheless, in certain cases, a

project-based definition may be desired. It turns out that this is potentially feasible

because the OCS also has an interest in defining R&D projects.2 We will return later to

2The OCS’s interest in R&D projects arises from its obligation to collect royalties based on the sales
generated by the R&D project. Recall that royalties are paid as a percentage of sales up to the amount
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the concept of a project. In this dataset, the unit of analysis is the application file.

As the application for a grant is processed by the OCS, the information generated

is coded into different databases at the OCS. Here we collect all these variables into a

single file in order to ease its accessibility.

An application file is opened by the OCS at the moment a grant request is submit-

ted to the OCS. Besides the application file number (id_appl), the file initially contains

information on the identity of the firm making the application (id_firm), a verbal de-

scription of the project, the year of application (year_appl), an index for the precise date

of the application (date_appl) and the budget requested (bdg_appl).3 The link with the

R&D project is made via a project number (id_proj ) which may be common to several

application files in different years. As the proposal is being processed through the OCS,

additional information regarding the status of the application is added to the file.

The files’s status data is true to December 1999. Because the majority of approved

files by this date were opened well before 1999, their grant payments were completed or

are in the process of being completed (status = 4 or 5 ). Similarly, files that were denied

support have a “denied” status (status = 1). The most recent files may have been under

examination by the technological evaluator (status = 6 ) by December 1999, or in the

process of being approved (status = 9 ).4 If the files were already approved, they may

have been “in execution”, which means that the firm is receiving the grant according

to the planned (and approved) R&D (status = 8 ).5 Sometimes an application that was

already approved is cancelled (status = 7 ), and other times applications are cancelled

by the applicants before they are submitted to the Committee for approval (status = 2 ).

of the R&D grant (plus interest). Thus, the OCS collects the information on the amount of grants paid
in all the applications files associated with a single project, as well as on the sales generated from the
project (as reported by the firm to the OCS), into a project-level dataset (which is different from the
applications dataset).

3The names of the variables in the database are in parentheses. See Appendix 1 for a list of the
variables and their description.

4That is, applications that were approved by the Committee but did not receive the final approval
by the Chief Scientist.

5Applications with missing status information received the value 0. Usually these applications do not
have information on the approved budget and therefore it is likely that they were denied support.
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When an application is accepted by the OCS committee, the budget authorized by

the Committee (bdg_appr1) is recorded. The program funding the proposal is also in the

data (fund). The final decision on the proposed budget is taken by the Chief Scientist in

person who authorizes the final budget (bdg_apprcs) which may differ from the budget

approved by the committee. The timing of the (final) approval is recorded in year_appr

and date_appr. From the final budget, and the percentage that the OCS agrees to

subsidize, the amount of the grant approved (grnt_appr) is derived. The grant is paid

in installments throughout the R&D project. At the end of the project, the firm reports

to the OCS on the amount of R&D expenditures spent on the project (which should

be in accordance with the approved expenses), this information is recorded (rd_labor,

rd_mat, rd_subcon, rd_equip, rd_travel, rd_other, rd_total), and the balance due to

the firm is executed. The total grant paid by the OCS to the firm appears in the variable

grnt_paid. Firms who started but have not completed their projects were likely opened

during 1999 (or late 1998) and should have an “execution” status (status = 8 ) and some

missing data for the R&D expenditure variables.

3.1 Period Coverage

The OCS has data on all projects that applied for a grant since the R&D Law took effect

in 1984-5 until the end of 1999. The computerized dataset at the OCS was created at the

end of the 1980’s. Historical data were entered only on the projects (or firms) of interest

to the OCS, i.e., those projects for which royalties were likely to be collected. This

means that data before the late 80’s have probably been “selected” in some way. Our

dataset starts in 1984 but the first few years may not be representative of the universe

of supported firms.6 Our description of the data in Section 5 starts in 1987. Moreover,

many of the application files opened in late 1999 or 2000 have no R&D execution data.

6The OCS also has data for a few R&D projects that preceded the passing of the R&D law. These
data are not included here.
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3.2 Timing

An application submitted during the year will, if approved, be executed during the

months following the approval date. There are four timing variables in the OCS data:

application time, approval time, the time at which R&D begins, and the time at which

R&D ends as reported by the firm to the OCS. The last two variables are denoted by

date_bg_R&D and date_end_R&D. These four timing variables are indexed such that

they equal 1 in January 1985.7 This is helpful for computing the time elapsed between

application and approval, between beginning and end of R&D (duration), etc.

For the purposes of deflation we assigned the mid-point (month) of the time interval

between date_bg_R&D and date_end_R&D as the month where R&D was performed.

This variable is denoted by date_R&D.

3.3 Deflation

All nominal values of the variables in the dataset were converted to 1999 U.S. dollars.

We used two methods to deflate the R&D-related variables. In the first method, we

use the CPI to deflate all nominal values in a straightforward manner. In the second,

we attempt to take account of the relative rise in high-tech wages by constructing and

applying an R&D-specific deflator.

1. CPI deflator. Here we deflated all nominal values using the monthly CPI (relative

to the average of the CPI in 1999) and then divided by 4.13, the average NIS/$

exchange rate for 1999. Each variable was deflated according to its timing. For

example, applied and approved budgets were deflated from the month of application

and approval, respectively, while R&D expenditures were deflated from the mid-

month between date_bg_R&D and date_end_R&D, i.e., from date_R&D.

2. R&D deflator. R&D expenditures reported by the firms to the OCS fall into 6

categories: salaries, materials, equipment, subcontractors, travel, and other. We

constructed price indices for each of these components as follows:

7In addition, the years of application and approval are also recorded to facilitate the computation of
statistics by year.
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(a) Salaries: salaries are the main component of R&D expenditures; they ac-

count for about 55 percent of total R&D expenditures, at the firm level, in

the R&D Surveys. We used the R&D Surveys of various years to calculate

the average wage of an R&D worker. First, in each year we counted the ef-

fective number of R&D workers by assigning different weights to engineers

(weight=1), technicians (weight=0.75) and others (weight=0.5). Second, we

took the wage bill in each year, deflated by the CPI for that year, and di-

vided it by the number of effective workers to create an average real wage

per (standard) worker by year. Taking 1999 to be the base year, we created

an annual index for wages in R&D representing changes in wages above and

beyond those accounted for by changes in the CPI.8

To be precise, let wbit be the wage bill in firm i in year t, and nit be the number

of effective workers. The (average) wage in firm i in year t is wit =
wbit
nit

.

Averaging over all firms we get wt =
1
N t

PNt

i=1wit were Nt is the number of

firms in the R&D survey. We then deflated this average wage by the CPI and

created an R&D wage index by dividing the deflated wt by the average wage

in 1999,

WIt =
wt

CPIt

w99

Let lit be labor expenses reported by firm i at time t. We first deflate lit by

the CPI and then by the wage index (WIt) to obtain real labor expenditures

deflated by the R&D labor deflator,

real lit =
lit

CPIt

WIt
=

lit
wt
w99

(1)

If we think of lit as the number of R&D workers time an average wage, then

real lit is the number of workers in year t time the average wage in year 1999.

8Because the sample of firms in the R&D Surveys changes in 1990 and 1997, the calculations were
made separately for 1987-90, 1990-96 and 1996-1999 using only the firms that were present in all the
Surveys within the subperiods. We chained the index using the transition years 1990 and 1996. For
example, if the estimated average wage in 1990 was 1.1 higher in the second sample (1990-1996) than
in the first sample (1987-1990), we inflated all average wages in the first sample by 1.1.
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The wage index for the period 1987-1999 is:

R&D wage Index (1999=1)

1987 0.96
1988 0.92
1989 0.87
1990 0.86
1991 0.78
1992 0.81
1993 0.76
1994 0.77
1995 0.78
1996 0.85
1997 0.92
1998 0.89
1999 1.00

(b) Materials: the price index for materials is taken from the materials price in-

dex calculated for 3-digit industries in Manufacturing. The industries selected

for our purpose were those industries to which firms in the R&D surveys be-

long. The indices for these “high-tech” industries were averaged to create a

single index to be used on all the OCS application files. The procedure to

create the index is similar to the one for R&D wages. The R&D Materials

index is:

R&D materials Index (1999=1)

1987 1.15
1988 1.23
1989 1.31
1990 1.31
1991 1.25
1992 1.20
1993 1.19
1994 1.28
1995 1.12
1996 1.05
1997 1.01
1998 1.01
1999 1.00
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(c) Subcontractors: the price index for subcontractors is a combination of the

salaries (a) and materials (b) price indices with weights equal to 0.55 and 0.45,

respectively. This assumes that subcontractors behave similarly to R&D firms.

(d) Equipment, travel and the other “category”: the price indices for these

minor categories are a 50-50 combination of the salaries (a) and materials (b)

price indices.

In short, to compute real R&D expenditures, we follow the following steps:

1. Deflate each nominal R&D component by the monthly CPI corresponding to the

mid-month between date_bg_R&D and date_end_R&D, i.e., to date_R&D.

2. Divide by 4.13, the average NIS/$ exchange rate for 1999, to convert them to

dollars. These CPI-deflated variables appear in the dataset (rd_labor to rd_travel,

rd_total).

3. Deflate each of the six R&D component according to the R&D wage and material

indices in the proportions explained above.

4. Add up all the R&D-deflated components. This is the variable rd_total_cns.

3.4 Changes in Firm Identity

A firm that changed its legal status, i.e., was acquired or merged with another firm or

changed its name, and submits an application file that belongs to an existing R&D project

in the OCS records is, in principle, identified through the existing project number. We

found 330 firms that changed their legal status once, and did not find any record of firms

changing their legal status more than once. We keep the firm id number recorded in the

application file (i.e., the new firm) as the value for id_firm but keep track of the old

firm number through a variable id_firm_old that records the original firm number.9

In many instances, the previous application files should probably be assigned to the new

legal entity (e.g., to the new firm).

9id_firm_old has a missing value the first time the firm is observed in the sample.
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If the new firm submits an application file on a new R&D project we cannot identify

this event, i.e., we cannot link with previous application files, and the result is that the

old project belongs to the original firm and the new project is assigned to the new firm

even though both firms may be “physically” identical.

3.5 Industry Assignment

Industry codes follow the standard industry classification of economic activity used in

Israel. We tried to classify all firm appearing in the OCS files. First, we matched the

firms in the OCS files having an official firm identifying number to the firm information

available at the CBS files. In some cases, where the number was not available, specially

in the late 80s, we performed the matching using the name of the firm.10

For the group of firms that were successfully matched we assigned an industry code

according to the following procedure (in order):

1. if the firm was included in any of the various industry samples, the industry code

assigned is the one reported by the firm.

2. if the firm was not in any sample but was included in the framework from which

the various samples were taken, we used the industry code assigned by the CBS.

3. from administrative tax records.

4. from the firm’s name or from the description of the R&D project submitted to the

OCS.

3.6 Application versus Project Files

We attempted to use the “project” as the unit of analysis but this raised a host of issues

that could not be addressed within the scope of this project. At issue is determining

10The matching between firms in the OCS database and the CBS files is made possible because the
CBS has information on R&D activity in manufacturing industries since the late 1960s. In particular,
since the 1970s, the CBS receives lists of firms receiving R&D support from the OCS. Since the 1990s,
the CBS keeps track of the identifier number given by the OCS to the firms when they apply for R&D
grants.
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when a project ends and another one begins. We realized that, at least for the large

firms, the definition of what constitutes a project is potentially influenced by strategic

issues unrelated to the R&D activities per-se. These large firms have 30 or more files

per year at the OCS, representing about 30 percent of approved R&D expenditures, and

have been receiving support from the OCS for over 20 years.

The move from application files to project files should deal with at least two issues.

First, there is a conceptual issue of what constitutes a project. Even if there were reliable

data on the sales and costs of each R&D project one cannot analyze the performance of

each project independently of the other R&D activities conducted by the firm due to the

existence of within-firm spillovers. Second, when the firm works on several R&D projects

and applies to the OCS for support, the firm decides how to package the different R&D

activities into a form that makes it appealing to the OCS. At the same time, this makes

recovering the original R&D project structure from the observed data a very difficult, if

not impossible, task. Third, technological considerations are not the only force defining

what constitutes and R&D project. The royalties paid by the firm are based on the sales

of the R&D project and this also should affect the way the firm defines the R&D project

vis-a-vis the OCS. In reality, it is in the OCS’s interest to assign as many application

files as possible to a successful project because this favors the royalties received whereas

the firm has the opposite objective. This conflict of interest is usually resolved in a

negotiated manner between the parties. This may affect the economic relevance of the

“projects” as defined by the OCS.

Short of going over the technological description of every application file and project

and making the relevant connections, there is no reasonable way of handling this aggre-

gation issue. Instead of making arbitrary decisions we decided to present the underly-

ing applications-level data and leave open the possibility of aggregating these files into

projects in some future work.

3.7 Missing values

1. Applications having grants less than 5 percent of their budget were deleted from

the dataset. These correspond to projects that were accepted because of income
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tax exemptions considerations.

2. About 600 applications have an approved budget but no record of the applied

budget exists. The imputed requested budget was 1.2 times the approved budget.

These applications are identified by a dummy variable (nobudgappl).

4 The Firm Level Dataset (in preparation)

The applications dataset lacks information on important characteristics of the firm. We

know the industry to which the firm belongs but we do not know the firm’s size or other

performance variables. This limits the scope of the research that can be conducted on

these data. Thus, it is important to match the available information at the various

R&D Surveys and Industry Surveys to the applications dataset in order to increase the

research potential of the data.

Because in the various surveys the information is on a firm-year basis we need,

as a first step, to rearrange the information in the applications dataset into a “firm×
year” format. Doing this entails aggregating all applications that belong to the same

firm into a single record. To do this, we first aggregate the various applications into

projects according to the project identification number in the application file, and then

aggregate all projects by firm and year. A project starts at the date_bg_R&D of the

first application file and ends at the date_end_R&D of the last application file.

In the firm×year file we record variables summarizing the firm’s activity at the
OCS across all its application files. For example, the number of applications applied for

by the firm in a given year, the total budget requested and approved in all applications,

total R&D expenditures and grants, etc.

In addition, we have the standard firm-level variables from the various Surveys for

the firms that could be matched.

• describe matching process.

• list and describe variables
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5 Preliminary Description of the Data

In this Section we offer a first glimpse of the main features of the Applications Dataset.

Table 1 shows the number of applications (and their requested budgets) submitted to

the OCS from 1987 until 1999. The data are organized by year of application (i.e., “birth

cohort”). For example, 573 applications were files in 1987 and, out of these, 494 were

approved giving an approval rate of 86 percent. Note that this does not mean that the

494 applications were approved or executed during 1987. It is certainly possible that

some of these projects spilled over to 1988 or even to later years.11

Over 15,000 applications were submitted to the OCS during the period totalling

about 11.4 billion dollars of R&D expenditures. This is a large chunk of the R&D activity

in Israel during the period. For comparison, in 1999 the total R&D budget presented

to the OCS amounted to about 40 percent of civilian R&D expenditures in the business

sector.12 Not all the budget requested is actually approved for funding by the OCS

but, maybe surprisingly, a high proportion of it is. The last column shows the median

approved—to-requested budget hovering around 80-85 percent.

The number of applications peaked in 1994 and thereafter declined steadily. This

trend probably reflects the growing supply of alternative funding by the venture capital

industry. The approval rate hovered around 80-85 percent during the first part of the

period and declined to about 75 percent in the latter years.13 Approved budgets, however,

continued to increase in total and on average per application. One possible interpretation

of these observations is that the OCS became more selective in the mid-1990s because the

demand for OCS support funds began to outstrip the available supply of OCS funds. This

excess demand occurred at some point during the mid-1990s as described by Trajtenberg

(2002).

11As mentioned in Section 3.7, several dozens files in the early years had a positive approved budget
but a missing requested budget. We therefore imputed the latter to be 1.2 of the requested budget.

12The latter were 11,281 million NIS in 1999 or 2,731 million dollars (using an exchange rate of 4.13
NIS per dollar).

13The 47 percent approval rate in 1999 is not reflecting the true approval rate because not all the
application submitted in 1999 have been processed by December 1999. See Table 2.
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Table 2 shows the distribution of applications by processing status. We see that

the percentage of applications that are rejected right away hovers around 10-11 percent,

except during the 1991-94 period when it first declined and then reversed itself (averaging,

however, to 101
4
percent per year during 1991-94). Some applications are cancelled by

the firm (1.6 percent in 1987-1999) and others are cancelled by the OCS (1.4 percent

in 1987-99). Notice that a large fraction of the applications in 1998 and 1999 are in

execution—meaning that the R&D project is under way—or a final decision has not yet

been reached.

In Table 1 we defined “approvals” as the number of applications having a positive

budget approved by the Chief Scientist. It would seem logical for this definition to match

the number of applications with a status different from denied or cancelled by the firm or

by the OCS. Comparing Tables 2 and 1 indicates, however, that the matching is close but

not perfect. This mismatch reflects, for example, cases where a project is executed and

grants are paid but the information on the budget approved is missing. Moreover, the

information may have been entered into the system with error. This is a good example

for the sort of problems that arise when using administrative records for research.

Tables 3 and 4 show the distribution of approved applications and their approved

budgets by supporting program (fund). The notable trend is the decline in the share of

projects supported by the standard R&D grant program (50 percent matching program)

and the increases in the share of start-ups (defined as firms younger than 2 years old)

and in the share of projects belonging to the Magnet program.

Table 5 summarizes the R&D expenditures and grants paid to the firms by the

OCS by year of application (and not by year of execution). The figures correspond to

applications showing positive reported R&D expenditures.14 ,15 Total R&D expenditures

have been increasing steadily over time which is consistent with the increase in approved

budgets (Table 1). R&D expenditures are skewedly distributed among firms with a few

14Some approved applications are never executed.

15In 1987 total grants are larger than total reported R&D. The reason is that the number of applica-
tions receiving grants is almost twice the number of firms reporting positive R&D expenditures. This
discrepancy does not occur in the other years.
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firms having very large R&D programs. This pushes up the mean relative to the median

R&D expenditure.

Finally, Table 6 shows the industry distribution of applications, R&D performed

and grants paid over time. We clearly see the relative decline in OCS support to firms

in the manufacturing sector vis-à-vis computer and R&D firms.

6 Suggestions for Research

By way of conclusion let us offer some suggestions for future research with these data.

First, the available data should allow us to study the grant approval process (con-

ditional on having applied): Who gets approved? Does firm size, industry affiliation,

and other firm characteristics matter for approval? Does past history matter (successes,

failures)? Is there persistence in approvals? Do the number of applications submitted or

the amount of the grant matter?

We can also attempt to study the grant application process. Who applies for a

grant? Do liquidity constraint increase the probability of applying? Does size matter?

etc. To do this we need to use data on firms not applying to the OCS but doing R&D

(i.e., firms from the R&D Surveys).

Lastly, we can also compare firms receiving the subsidy to firms that applied and

were denied the subsidy in order to learn something about the effects of the R&D sub-

sidy. In this context, it would be very interesting to compare the performance of OCS-

supported start-ups to the performance of non-supported start- ups.
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Appendix 1. List of Variables

Identification variables

id_appl Application file id number

id_firm Firm id number

id_firm_old Previous firm id number

id_proj Project id number to which the application belongs

Timing variables

date_appl Time when application was filed (indexed, 1 = January 1985)

year_appl Year in which the application was filed

date_appr Time when application was approved by CS (indexed, 1 = January 1985)

year_appr Year in which application was approved by CS

date_bg_R&D Time when R&D started (indexed, 1 = January 1985)

date_end_R&D Time when R&D ended (indexed, 1 = January 1985)

date_R&D Mid-R&D date (date_bg_rd+date_end_rd
2

)

duration Duration of R&D in months (= date_end_R&D - date_bg_R&D +1)

R&D data. CPI deflated (unless stated otherwise), ’000s 1999 US $

bdg_appl R&D budget applied for

bdg_appr1 R&D budget approved by committee

bdg_apprcs R&D budget approved by Chief Scientist

grnt_appr Grant approved by Chief Scientist (= a % of budget_apprcs)

grnt_paid Grant payments executed by OCS to the firm

rd_labor Labor expenditures reported by firm

rd_mat Materials’ expenditures reported by firm

rd_subcon Subcontractors’ expenditures reported by firm

rd_equip Equipment expenditures reported by firm

rd_other Other expenditures reported by firm

rd_travel Travel expenditures reported by firm

rd_total Total R&D expenditures reported by firm (sum of all components)

17



rd_total_cns R&D-deflated total R&D expenditures reported by firm.

Application characteristics

status The status of the file by December 1999

0 = unknown

1 = application denied16

2 = application cancelled by firm

4 = application closed and R&D grant payments completed

5 = application approved but not all grant payments completed

6 = application under examination

7 = application’s approval cancelled

8 = application being executed, i.e., grant is being paid to firm.

9 = application approved by committee but not yet by CS.

fund Support Fund

0 = standard program (50%)17

1 = start-ups (66%)18

3 = research institutions

5 = development area “A” (60%)

6 = beta sites

7 = improvements to existing products (30%)19

8 = consortia and collaboration with academic institutes.

10 =marketing studies

industry SIC of the firm

0=unknown

1=agriculture (SIC ≤ 99)

16When the application is denied, bdg_appr and variables realted to R&D expenditures (should) have
missing values.

17Includes a few (15) projects supported by bi-national programs.

18Includes support of one incubator project.

19Includes grants to a few sub-contractors. These are grants for 20% of the budget and do not require
royalty payments.
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100=quarrying (100 ≤ SIC ≤ 139)
240=chemicals (240 ≤ SIC ≤ 244), (246 ≤ SIC ≤ 249)
245=pharmaceuticals

270=basic metals (270 ≤ SIC ≤ 289)
290=machinery (290 ≤ SIC ≤ 299)
300=computers (300 ≤ SIC ≤ 309)
310=electrical motors (incl. cells & batteries) (310 ≤ SIC ≤ 319)
320=electronic comps. (incl. semiconductors) (320 ≤ SIC ≤ 321)
330=telecommunications

331=data communications (331 ≤ SIC ≤ 339)
340=control equipment

341=medical equipment

342=precision instruments

343=optical instruments

399=other manufacturing (140 ≤ SIC ≤ 239, 250 ≤ SIC ≤ 269,
350 ≤ SIC ≤ 399)
720=computer services (720 ≤ SIC ≤ 728)
730=R&D (730 ≤ SIC ≤ 738)
760=business activities (e.g., graphic software) (760 ≤ SIC ≤ 799)
800=academic institutions (800 ≤ SIC ≤ 899)
999=other industries (400 ≤ SIC ≤ 699, 700 ≤ SIC ≤ 712,
900 ≤ SIC ≤ 999)

19



References

[1] Griliches, Zvi, and Haim Regev, 2001, “R&D, Government Support and Firm Pro-

ductivity in Israeli Industry”, in Spivack, R. N. (ed.) Papers and Proceedings of the

Advanced Technology Program’s International Conference on the Economic Evalua-

tion of Technological Change, NIST Special Publication (SP 952), pp. 59-67.

[2] Lach, Saul, “Do R&D Subsidies Stimulate or Displace Private R&D? Evidence from

Israel”, Journal of Industrial Economics, December 2002, pp.369-390.

[3] Trajtenberg, Manuel, 2002, “Government Support for Commercial R&D: Lessons

from the Israeli Experience”, Adam B. Jaffe, Josh Lerner, and Scott Stern (eds.),

Innovation Policy and the Economy 2, pp. 79-134, (The MIT Press: Cambridge).

20



                                               

     
Application Number of Number of Percentage 100 x Bdg. Approved*

Year Applications Total Mean Median Approvals Total Mean Median Approved         Bdg. Requested
  

1987 573 437,409 763 441 494           299,941 607 337 86 81
1988 811 532,913 657 345 669           361,873 541 269 82 82
1989 857 647,227 755 350 661           383,000 579 251 77 78
1990 905 685,225 757 327 716           405,900 567 228 79 79
1991 1,100 626,593 570 280 953           447,159 469 220 87 84
1992 1,395 874,622 627 257 1,172        612,951 523 244 84 85
1993 1,512 1,035,029 685 286 1,214        640,800 528 248 80 82
1994 1,589 1,035,459 652 311 1,248        684,746 549 257 79 83
1995 1,493 1,026,590 688 325 1,210        723,543 598 262 81 84
1996 1,391 954,643 686 327 1,038        619,372 597 243 75 86
1997 1,343 1,174,327 874 382 1,023        807,348 789 325 76 87
1998 1,292 1,226,985 950 420 963           748,282 777 338 75 85
1999 1,287 1,117,984 869 434 614           447,864 729 323 48 83

1987-1999 15,548         11,375,006   732 334 11,975    7,182,780 600 257 77 83

All R&D money values are CPI-deflated and expressed in thousands of 1999 U.S. dollars.
* The median of the ratio of  budget approved to budget requested. 

Table 1. Applications and Approvals  

Budget Requested Budget Approved (CS)



Application Number of Denied Cancelled Completed Partly Under Approval In Pending
Year Applications Completed Examination Cancelled Execution Approval

1987 573 10.3 2.8 70.5 16.1 0.0 0.0 0.3 0.0
1988 811 10.2 4.7 76.4 8.6 0.0 0.0 0.0 0.0
1989 857 13.4 5.8 75.4 5.3 0.0 0.0 0.1 0.0
1990 905 12.4 2.0 81.4 4.0 0.0 0.0 0.1 0.1
1991 1,100 4.6 1.1 88.9 5.2 0.0 0.1 0.1 0.0
1992 1,395 6.0 0.4 83.6 9.5 0.0 0.1 0.3 0.1
1993 1,512 13.0 1.5 72.5 12.0 0.0 0.2 0.8 0.1
1994 1,589 17.4 1.1 50.0 25.2 0.1 0.5 4.8 0.8
1995 1,493 12.8 0.8 72.7 10.3 0.1 2.8 0.4 0.1
1996 1,391 11.5 0.8 67.7 14.9 0.1 4.1 0.5 0.4
1997 1,343 10.3 2.5 50.9 27.8 0.0 2.8 5.0 0.7
1998 1,292 10.5 1.3 23.8 26.3 0.4 3.3 31.3 3.1
1999 1,287 11.4 0.2 8.8 0.9 7.5 1.4 49.4 20.4

1987-1999 15,548      11.2 1.6 61.6 13.5 0.7 1.4 7.8 2.2

Status of application files by december 1999

Table 2. Distribution of Applications by Status (percentages) 



Application Number of Standard Start-ups Research Development Beta Improvements Consortia Marketing
Year Approvals Institutions Areas Sites (Magnet) Studies

1987 494 98.2 0.0 1.8 0.0 0.0 0.0 0.0 0.0
1988 669 92.4 0.0 3.3 0.0 4.3 0.0 0.0 0.0
1989 661 91.2 0.0 4.8 0.3 3.6 0.0 0.0 0.0
1990 716 91.6 0.1 4.1 0.6 3.5 0.1 0.0 0.0
1991 953 80.0 5.7 4.8 4.3 4.1 1.2 0.0 0.0
1992 1172 67.7 16.1 4.0 6.4 3.8 1.4 0.6 0.0
1993 1214 62.0 19.2 4.6 9.1 3.5 1.2 0.3 0.0
1994 1248 60.7 18.7 3.9 9.0 4.7 2.2 0.3 0.4
1995 1210 61.6 15.6 4.0 9.9 4.5 3.8 0.7 0.0
1996 1038 59.1 18.7 2.1 9.3 4.3 4.1 2.2 0.1
1997 1023 60.1 19.9 1.8 8.4 2.6 4.9 2.2 0.1
1998 963 54.8 20.2 2.7 8.6 3.0 7.6 2.7 0.3
1999 614 47.9 19.7 2.8 5.0 3.6 17.4 3.6 0.0

1987-1999 11975 68.7 13.5 3.5 6.4 3.7 3.2 1.0 0.1

Table 3. Distribution of Approved Applications by Supporting Program  (percentages) 



Application Total Budget Standard Start-ups Research Development Beta Improvements Consortia Marketing
Year Approved Institutions Areas Sites (Magnet) Studies

1987 299,941 99.9 0.0 0.1 0.0 0.0 0.0 0.0 0.0
1988 361,873 97.4 0.0 0.6 0.0 2.0 0.0 0.0 0.0
1989 383,000 98.2 0.0 0.7 0.0 1.1 0.0 0.0 0.0
1990 405,900 98.1 0.1 0.6 0.1 1.1 0.0 0.0 0.0
1991 447,159 91.9 2.3 0.6 2.2 1.9 1.1 0.0 0.0
1992 612,951 84.8 7.2 0.5 3.3 1.5 2.1 0.6 0.0
1993 640,800 80.5 8.5 0.5 5.5 1.8 1.6 1.6 0.0
1994 684,746 79.1 7.8 0.5 6.1 2.3 2.3 1.9 0.0
1995 723,543 79.0 5.3 0.5 5.6 1.9 4.3 3.3 0.0
1996 619,372 70.5 5.1 0.4 6.4 1.7 6.4 9.5 0.0
1997 807,348 77.3 4.2 0.3 3.9 0.8 3.7 9.8 0.1
1998 748,282 71.4 4.4 0.3 4.0 1.2 11.1 7.5 0.0
1999 447,864 58.2 4.6 0.5 2.2 1.2 18.7 14.6 0.0

1987-1999 7,182,780 81.3 4.5 0.5 3.6 1.5 4.3 4.3 0.0

Table 4. Distribution of Approved Budgets by Supporting Program



Application Applications
Year Executed* Total Mean Median Total Mean Median

1987 243 110,162 453 249 116,516 236 129
1988 625 335,749 537 243 139,407 212 113
1989 627 375,472 599 237 156,115 247 111
1990 674 401,488 596 227 162,899 241 100
1991 904 438,669 485 194 184,252 204 95
1992 1,122 580,230 517 185 256,996 229 108
1993 1,160 577,213 498 188 256,890 221 115
1994 1,099 571,312 520 197 284,043 239 118
1995 1,136 663,312 584 220 306,760 271 127
1996 1,015 583,252 575 241 242,528 271 131
1997 1,022 798,518 781 313 369,841 365 149
1998 917 675,362 736 317 293,179 314 149
1999 493 261,208 530 210 127,476 222 99

 
Total 11,037 6,371,948 577 224 2,896,904 254 122

* Reporting positive R&D expenditures
All R&D money values are CPI-deflated and expressed in thousands of 1999 U.S. dollars.

R&D Expenditures Grants Paid

Table 5. R&D Performance by Application Year  



Industry 1987-90 1991-95 1996-99 1987-90 1991-95 1996-99 1987-90 1991-95 1996-99

Total 2,169 5,421 3,447 1,222,871 2,830,737 2,318,340 574,938 1,288,942 1,033,025

Total Manufacturing 65.4 53.2 44.6 84.7 72.3 61.7 81.9 67.7 55.1

240 Chemicals 7.1 6.6 5.2 5.4 4.6 2.3 5.3 4.2 1.9
245 Pharmaceutical 5.2 5.7 6.2 4.3 5.1 4.1 4.6 4.2 2.8
270 Basic Metals 3.0 1.7 1.0 1.7 0.8 0.4 1.7 0.7 0.3
300 Computers 2.7 2.3 2.3 3.3 2.6 2.9 3.3 2.4 2.4
310 Electric Motors 6.8 3.1 0.9 11.8 3.5 1.3 10.6 3.0 1.2
320 Electronic Components 3.6 2.7 1.9 1.8 2.3 2.0 2.2 2.0 1.9
330 Telecomunications 5.3 4.8 8.2 8.2 15.6 23.0 8.1 17.7 22.4
331 Data Comunication 4.3 4.6 5.3 3.8 6.1 7.1 4.3 6.5 6.8
340 Control Equipment 7.3 5.1 2.7 11.4 9.3 5.4 11.8 8.7 5.2
341 Medical Equipment 2.2 2.0 1.8 4.9 4.8 2.5 6.6 4.9 2.2
342 Measurement Instruments 7.0 6.1 3.9 18.4 11.4 6.3 13.7 7.2 4.0
343 Optical Instruments 4.1 3.2 2.9 6.0 3.9 3.3 6.5 4.0 2.9
399 Other Manufacturing 6.6 5.3 2.6 3.5 2.5 1.1 3.4 2.4 1.1

72  Computer Services 8.6 13.8 18.1 5.9 9.1 14.9 6.1 9.1 14.2
73  Research & Development 14.3 24.0 30.4 6.5 15.1 14.7 8.1 19.3 17.7

760 Business Services  1.9 1.8 1.2 0.7 0.9 0.6 0.7 0.8 0.5
800 Academic Institutions 1.9 1.9 0.6 0.3 0.2 0.1 0.5 0.3 0.1
999 Other Industries 2.8 2.6 2.2 0.6 1.1 1.2 0.7 1.3 1.3

001 Agriculture 1.3 1.1 0.2 0.3 0.4 0.1 0.4 0.4 0.0
000 Unknown 3.8 1.6 2.8 1.0 0.8 6.7 1.6 1.1 11.0

* Applications reporting positive R&D expenditures.
All R&D money values are CPI-deflated and expressed in thousands of 1999 U.S. dollars.

Number of Applications* R&D Expenditures* R&D Grants*

Table 6. Distribution of R&D Activity by Industry (percentages)


