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When evaluating effectiveness of a R&D program, there is a tendency to simply compare the performances of the beneficiaries
before and after the program or to compare the differences in the performances of the beneficiaries and the non-beneficiaries
before-after the program. However, these ways of evaluating effectiveness of a program have some problems because they can
not differentiate between complement effect, which facilitates corporate R&D investment, and substitute effect, which, literally,
substitutes corporate R&D investment. Therefore, these problems could bring about wrong policies concerning R&D programs.

In this paper, a new approach using path analysis is suggested as a means to overcome these problems and it is utilized,
as an application, to evaluate the effectiveness of Plant Engineering Program conducted by Ministry of Trade, Industry & Energy,
Korea. First, the direct impact of government R&D investment on corporate R&D investment is analyzed, through which it is
identified which of crowding-in effect (complement effect) and crowding-out effect (substitute effect) is dominant. Next, the
direct effect of government R&D investment on corporate performance and the direct effect of corporate R&D investment on
corporate performance is analyzed respectively. Finally, by combining the two previous analysis, the total effect of government
R&D investment on corporate performance is identified.

As a result, it turns out that, in Plant Engineering Program, crowding-in effect is more dominant than crowding-out effect
and that Plant Engineering Program has definitely positive effect on the beneficiary in terms of corporate performance indirectly
and directly.

Keywords : Path Analysis, Program Effectiveness, Crowding-In Effect, Crowding-Out Effect, Plant Engineering Program
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<Table 1> R&D Investment

Effect Description

The impact of government R&D investment on
corporate performance through the impact of
government R&D investment on corporate R&D
investment(Government R&D — Corporate R&D
— Corporate Performance)

Indirect Effect

The impact of government R&D investment on
corporate performance(Government R&D —
Corporate Performance)

Direct Effect

Total Effect The Sum of Indirect Effect and Direct Effect
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(unit: $100 Million)
700 645 649 660
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2005 2007 2010 2012 2014

Source : Press Release, Ministry of Strategy and Finance, 2013.

<Figure 2> Overseas Construction Plant Orders
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<Table 2> R&D Investment
(Unit : \100 Million)

Year Total
2011 2012 2013 2014
80.5 91.2 88.3 104.6 3,64.6
Source : R&D Project Description Material, Ministry of Commerce,

Industry and Energy, 2014.
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<Table 3> Variable I

Var. Name Description
In_Corp Corporate R&D Investment
In_Gov Government R&D Investment(Current Period)
In_Gov_1 Government R&D Investment(One Period Ago)
In_Gov 2 Government R&D Investment(Two Periods Ago)
In_Ass Total Asset
year Year Dummy
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<Table 4> Regression Model I

No. Dependent Var. Independent Var.

1-1 In_Corp In_Asset, In_Gov, year

1-2 In_Corp In_Asset, In_Gov_1, year

1-3 In_Corp In_Asset, In_Gov_2, year
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<Table 5> Variable II

Var. Name Description

In_QPC Sales per Employee

In_KPC Capital per Employee

In_Corp Corporate R&D Investment

In_Gov Government R&D Investment(Current Period)

In_Gov_1 Government R&D Investment(One Period Ago)

In_Gov_2 Government R&D Investment(Two Periods Ago)

year Year Dummy
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{Table 6> Regression Model I

No. Dependent Var. Independent Var.

2-1 In_QPC In_ KPC, In_Corp, In_Gov, year
2-2 In_QPC In KPC, In_Corp, In_Gov_1, year
2-3 In_QPC In_KPC, In_Corp, In_Gov_2, year
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<Figure 3> Path Diagram
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{(Table 7> Effects on R&D Investment

In_Corp
1-1 1-2 1-3
In_Ass 573 707" 647
In_Gov 047"
In_Gov_1 062"
In_Gov 2 049"
R-sq 428 432 422
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{Table 8> Effects on Labor Productivity

In_QPC
1-1 1-2 1-3
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<Table 9> Effects on Corporate Performance

In_QPC
Indirect Effect | Direct Effect | Total Effect
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