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Introduction

The statistics gathered in this survey on research and development are directly comparable with the 1958 data. The conceptual and accounting problems involved in reporting information on research and development are unusually great. In recognition of this fact and to promote consistency from year to year, the procedure of placing previously reported figures before a respondent when he files for the year has now been extended to all items on the form. This procedure yields more accurate data on year‑to‑year changes, although questions may still remain regarding the level for any one year, as illustrated by the conceptual problems discussed below.

Methodology of Survey

The sample for the 1959 survey of industrial research and development represented all manufacturing industries, and those nonmanufacturing industries believed to conduct or finance research and development. In manufacturing, the sampling unit used was the company defined as all establishments under common ownership or control. All companies with 1,000 employees or more were included in the sample with certainty.
 These include all new large companies identified in the 1958 Census of Manufactures. Smaller companies were sampled with rates depending upon their industry and size. The 300 largest companies from a Department of Defense list of R&D contractors were included in the panel with certainty regardless of their industry classification or employment size. The non​manufacturing sample was drawn from the records of the Bureau of Old‑Age and Survivors Insurance as of 1956.

In total, 6,700 manufacturing and nonmanufacturing companies were included in the sample. There were more than 1,900 certainty companies (all those with 1,000 or more employees and others in selected industry‑size strata) and they accounted for almost 95 percent of the total estimate of R&D performance funds. Tables B‑1 and B‑2 show the probabilities of selection applied for each industry‑size stratum.

As in 1958, the survey was a mail canvass. Two basic forms were used. Form RD‑1 was used for companies in which funds for R&D performance were expected to total $100,000 or more in 1959. A less detailed form, either Form RD‑2 or RD‑3, was used for companies in which R&D funds were expected to amount to less than $100,000. Forms RD‑2 and RD‑3 were the same except for a reference to mandatory reporting of key items by the small sample receiving Form RD‑2. The forms were mailed in March 1960 and nonrespondents were followed up by mail. Since total R&D performance funds and total Federal funds expended by industry for research and development are now included in the Census Bureau’s company statistics program, the few large companies that did not reply were mailed the Census mandatory Form MA‑121. The figures so obtained were totaled and are included in this report. About $83 million of R&D funds were reported in this way. A total of $57 million or less than 1 percent of the total R&D funds were estimated as representing work performed by smaller companies that did not report in the survey.

For further details on the method by which the sample was selected and how these surveys are processed, see the discussion for the 1957 methodology in the report for that year.
 The 1959 sampling errors for selected items and the amount of imputation made by the Bureau of the Census in the major items are shown in tables B‑3 and B‑4.

Activities to Improve R&D Statistics

During the period the 1959 Survey was under way, a field program was continued in order to become better acquainted with the records of R&D activities main​tained by the companies participating in this survey and to learn how the instructions might be modified to improve and simplify reporting. One simplification made in the instructions on the recommendation of industry was to have companies report the total number of scientists and engineers assigned to research and development rather than the full‑time equivalent R&D scientists and engineers figure previously requested. Where there was no signifi​cant difference in the two figures, i.e., less than 5 percent, this instruction did facilitate reporting by companies that typically have such full‑time assignments in research and development for almost all of their R&D personnel. Visits to a number of large aircraft, missile, and electrical equipment companies, however, showed that for many companies in those industries any employment figure on research and development was typically obtained by reference to man‑hour reports by the technical staff show​ing the projects on which they were employed. In fact, the only figure regularly available on R&D activity of technical personnel in such companies would be of the full‑time equivalent rather than the number assigned.

The principal reporting problem under consideration during the 1959 survey was the continuing problem of how companies reported the various categories of research and development, i.e., basic, applied, and development, or the difficulties that had heretofore prevented their reporting this breakdown. Additional evidence was found during the year that shows the problem to be a significant one. Companies doing business with the military under the revised Armed Services Procurement Regulations 15‑205.35 have been asked by the services to supply a brochure describing the company’s own re​search and development program with a break provided of research and development. In fact, the formula for payment for a part of company‑sponsored research and development differs for applied and basic research, on the one hand, and development on the other. The fact that the Armed Services request such a breakdown of R&D costs does not make it any easier for a company to report this breakdown, but does make it even more important to improve reporting of such categories. The Controllers’ Institute in New York has held several meetings recently in an attempt to clarify the concepts of basic research and applied research. Furthermore, the Institute is planning a project that will deal with the problem of classifying research and development by type.

The National Science Foundation has an intramural scientific committee that is continuing to work on the basic concepts and related reporting problems. The National Science Foundation and the Census Bureau recognize that reporting problems will continue in this important area, but also believe that progress is being made. In this survey, as a result of additional visits made to reporting companies during the year, the following explanatory paragraphs regarding the problem of report​ing research and development by type were prepared and are being added to the instructions that are proposed for the 1961 survey of industrial research and development:

Many of the companies in this survey have accounts they believe substantially meet the definitions used in this survey for basic research, applied research, and development. In most other cases, companies have found it possible to allocate their own accounts to these categories.

If your company is one of those that does not keep records that meet or can be allocated to these specific categories, there are two principal ways to reduce the task of providing the data requested.

1.
Isolate the projects that clearly fall in the develop​ment category. If your company fabricates prod​ucts, such development activity will include the design, construction, and testing of prototypes and models. Some defense contracts typically call for several test models. If your company’s research and development frequently involves the develop​ment of a “process” as in chemicals and petroleum, such development activity would include operations beyond the bench scale, primarily the design and operations of pilot plants or semi‑works.

2.
Isolate the organizational units whose R&D can be readily classified. If a company has two or more laboratories, the expenditures of some of these laboratories may be all classified in one or another type of research on the basis of the function as​signed to the laboratory. There are laboratories assigned only development type work. There are others engaged only in applied or basic research. If R&D work is done in production units as well as in various laboratories, the R&D work in the production units will generally be of a development type.

The separate classification of clearly identified development operations, particularly in the in​dustries producing expensive prototypes, will greatly reduce the balance to be distributed. The distribution will have to be estimated on the basis of a review of individual projects or on the basis of other summaries of the work.

� Prepared by the U.S. Bureau of the Census, the collecting and compiling agent in this survey for the National Science Foundation.


� This indicates that a sampling ratio of 1:1 (or 1.000) was employed in the selection of companies in this particular size class.


� National Science Foundation, Funds for Research and Development in Industry, 1957, NSF 60�49. Washington 25, D.C.: Supt. of Documents, U.S. Government Printing Office, 1960, p. 95.
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