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Preface
Factors that contribute to economic growth are based on supply-side and demand-side 

ideas. Supply-side factors involve the relationships between inputs and outputs.  The increase 
of outputs is related to increase of production inputs and improved technology. To identify the 
exact factor that contributes to supply-side economic growth from large volume production 
inputs and the increased productivities based on improved input qualities, technology 
advancement, or industry structural transitions. The DGBAS. has been generating monthly 
labor productivity statistics for manufacturing and electricity, gas and water industry since July 
1972; Started from 1986, we have also been generating statistics for general levels of labor 
productivity. In recent years, to further understand how capital inputs contributes to productions, 
we have been collecting related data and formatting the capital stocks to produce the statistics 
for capital productivity, the more complex statistics for multifactor productivity is then derived for 
reference and applications need. 

Multifactor productivity (MFP) measures the ratio between output and per unit of combined 
inputs. It is an index for various production resources utilization efficiency analyses. Excepts for 
supplementing short of some factors’ productivities (labor or capital productivity), the MFP. 
fluctuation rate also reveals effects of technical advancement, improved production efficiency, 
improved management capability, and structural transitions (effects not from the quantity of 
factors inputs variations) on output increments. Base on the law of diminishing returns, 
increasing inputs of factors without further technical improvements will lead to the gradual 
decreasing of output increment rate, The increase of multifactor productivity is thus not only 
helpful on lowering the production costs but also in continuing economic development, 
stabilizing domestic price index, and raising domestic living standards, Therefore, to effectively 
improve productivity has become a primary goal of industry policies for all countries. 

In compiling multifactor productivity statistics, if the input includes labor and capital only, 
the input includes not only labor and capital but energy and intermediate inputs, the 
corresponding output shall be the total output. The multifactor productivity statistics could be 
used for the following purposes; 
(1) to gain understanding of the efficiency in utilization of each input resource and the change in 

such efficiency; 

(2) to explore the substitute effect of different production factors; 
(3) to analyze the sources of economic growth; 

(4) to draw up policy concerning resource allocation; 

(5) to serve as a base for drawing up long-term industrial development strategy. 
This report measures multifactor productivity and totalfactor productivity by different sort of 

outputs and inputs. Multifactor productivity is combined labor input and capital input with real 
GDP, Totalfactor productivity is combined labor input, capital input, energy input, material input 
and service input with real gross output. Multifactor productivity and totalfactor productivity 
indices are calculated for the four component divisions of both industrial and service sectors, 
the industrial sector including mining & quarrying, manufacturing, electricity & gas supply, water 

supply & remediation services, and construction; the service sector including wholesale & retail 
trade, transportation & storage, accommodation & food services, information & communication, 
finance & insurance, real estate, professional, scientific & technical services, support services, 
human health services, art, entertainment & recreation and other services. 

As the report was drawn up in a short time, errors and omissions may be unavoidable, 
therefore, we would appreciate it if readers could inform us of any corrections which need to be 
made in order to pursue improvement in this series of statistics.Relevant important terms are 
listed in the following chart: 

Term Explanation Main Applications 

1.Capital 
Productivity 

The ratio of real GDP against fixed capital 
stock 

a. Observing changes in capital efficiency 
b.Observing changes in capital intensiveness of 

industries  

2.Labor  
Productivity 

The ratio of real GDP against employee 
work hours  

a. Observing changes in labor efficiency 
b. Indicator of potential economic output 

value  

3.Multifactor  
Productivity 
(FP) 

It is the ratio between real GDP and the two 
production factors of employee work hours 
and fixed capital stock. Its increase rate is 
the rate after deducting weighted employee 
work hours and the increase rate of fixed 
capital stock from the increase rate of real 
GDP. 

a. Analysis on sources of economic growth 
b. Observation on effects of allocation of 

resources 
c. Observation on changes of input efficiency 
d. Observation on indicator of changes of 

competitiveness of a country 

4.Totalfactor  
Productivity 
(TFP) 

It is the ratio between real total output value 
and inputs of the five factors of employee 
work hours, fixed capital stock, energy, raw 
materials, and corporate service. Its increase 
rate is the rate after deducting the increase 
rate of inputs of weighted employee work 
hours, fixed capital stock, energy, raw 
materials and corporate service from the 
increase rate of real output value. 

a. Observation on effects of allocation of 
resources 

b. Observation on technological level of a 
country 

c. Observation on changes of input efficiency 

5.Total 
Output  
Value 

Total output value is value of production 
calculated with sales prices of goods and 
services. 

Observation on scales of output of various  
industries  and industrial structure 

6.Gross 
Domestic  
Product 
(GDP) 

Total output value can only represent the 
value of goods. It can not represent the 
value of production process. If intermediate 
consumption is deducted from total output 
value, it becomes gross output value. For 
example, when a cloth factory makes cloth 
from yarn, the value thus raised is gross 
output value, which is also called 
value-added.  

Indicator of economic growth of a country 
and creation of value-added of various 
industries 
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表 1  工業及服務業單要素生產力與多因素生產力 

指數基期：民國 95 年=100 單位：%
多因素生產力

(MFP) 固定資本生產力
勞動生產力

(每小時勞動產出)項 目

指數 年增率 指數 年增率 指數 年增率
92 年 
 工業及服務業 94.323.9861.008.5959.171.29
  工業部門 91.99 4.67 99.91 2.12 86.11 7.12
   製造業 91.69 5.80 102.23 3.85 81.91 8.52
  服務業部門 91.80 0.37 92.30 -0.69 91.49 1.24
93 年
工業及服務業 72.342.2906.292.8951.370.59
  工業部門 95.27 3.56 101.82 1.91 90.12 4.65
   製造業 94.77 3.35 103.12 0.87 86.53 5.64
  服務業部門 94.55 3.00 95.36 3.31 93.71 2.42
94 年
工業及服務業 66.326.5935.028.8921.280.79
  工業部門 96.87 1.68 100.34 -1.46 94.21 4.55
   製造業 96.53 1.86 100.57 -2.47 92.47 6.87
  服務業部門 97.00 2.58 97.44 2.18 96.61 3.09
95 年
工業及服務業 85.400.00191.100.00110.300.001
  工業部門 100.00 3.23 100.00 -0.34 100.00 6.14
   製造業 100.00 3.60 100.00 -0.57 100.00 8.14
  服務業部門 100.00 3.10 100.00 2.63 100.00 3.51
96 年
工業及服務業 72.572.50143.243.20178.378.301
  工業部門 104.09 4.09 100.91 0.91 106.73 6.73
   製造業 103.66 3.66 100.28 0.28 107.38 7.38
  服務業部門 104.05 4.05 103.93 3.93 104.28 4.28
97 年
工業及服務業 62.045.50114.3-58.8980.1-57.201
  工業部門 101.65 -2.34 93.16 -7.67 107.06 0.31
   製造業 101.05 -2.52 92.69 -7.57 108.46 1.00
  服務業部門 104.32 0.26 103.93 0.00 104.48 0.20
98 年
工業及服務業 20.116.60126.4-82.4973.1-43.101
  工業部門 100.25 -1.38 85.42 -8.31 109.54 2.32
   製造業 98.89 -2.13 85.01 -8.28 110.84 2.20
  服務業部門 103.22 -1.06 101.68 -2.16 104.50 0.01
99 年
工業及服務業 62.824.51183.3198.60190.0175.111
  工業部門 118.76 18.47 108.66 27.20 126.04 15.06
   製造業 119.12 20.46 110.38 29.84 128.41 15.85
  服務業部門 107.65 4.29 107.18 5.41 108.07 3.41
100 年
工業及服務業 59.389.91151.362.01174.344.511
  工業部門 123.28 3.80 112.65 3.67 131.41 4.26
   製造業 124.44 4.46 114.61 3.83 135.70 5.68
  服務業部門 111.14 3.24 110.34 2.94 112.01 3.65
101 年
工業及服務業 20.0-69.91111.0-41.01180.0-53.511
  工業部門 124.10 0.67 112.88 0.20 132.91 1.14
   製造業 125.28 0.68 114.43 -0.16 137.94 1.65

服務業部門 110.50 -0.58 110.00 -0.31 111.01 -0.90
註：1.固定資本生產力指固定資本淨生產力=(實質國內生產淨額/實質固定資本存量淨額)*100

2.多因素生產力其投入僅含勞動、資本兩項生產要素，其成長率為勞動與資本生產力成長率的加權平均，即：

資本投入份額平均值。

3.固定資本不含土地。

4.本表資料係根據新版國民經濟會計制度(93SNA)編布。

；其中 表示實質 GDP 成長率， 為多因素生產力成長率，

為實質固定資本存量淨額成長率， 為就業投入總工時成長率， 、 則分別表示當期與前期勞動與
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指數基期：民國 95 年=100 單位：%
多因素生產力

(MFP) 固定資本生產力
勞動生產力

(每小時勞動產出)項 目

指數 年增率 指數 年增率 指數 年增率
92 年 
 工業及服務業 94.323.9861.008.5959.171.29
  工業部門 91.99 4.67 99.91 2.12 86.11 7.12
   製造業 91.69 5.80 102.23 3.85 81.91 8.52
  服務業部門 91.80 0.37 92.30 -0.69 91.49 1.24
93 年
工業及服務業 72.342.2906.292.8951.370.59
  工業部門 95.27 3.56 101.82 1.91 90.12 4.65
   製造業 94.77 3.35 103.12 0.87 86.53 5.64
  服務業部門 94.55 3.00 95.36 3.31 93.71 2.42
94 年
工業及服務業 66.326.5935.028.8921.280.79
  工業部門 96.87 1.68 100.34 -1.46 94.21 4.55
   製造業 96.53 1.86 100.57 -2.47 92.47 6.87
  服務業部門 97.00 2.58 97.44 2.18 96.61 3.09
95 年
工業及服務業 85.400.00191.100.00110.300.001
  工業部門 100.00 3.23 100.00 -0.34 100.00 6.14
   製造業 100.00 3.60 100.00 -0.57 100.00 8.14
  服務業部門 100.00 3.10 100.00 2.63 100.00 3.51
96 年
工業及服務業 72.572.50143.243.20178.378.301
  工業部門 104.09 4.09 100.91 0.91 106.73 6.73
   製造業 103.66 3.66 100.28 0.28 107.38 7.38
  服務業部門 104.05 4.05 103.93 3.93 104.28 4.28
97 年
工業及服務業 62.045.50114.3-58.8980.1-57.201
  工業部門 101.65 -2.34 93.16 -7.67 107.06 0.31
   製造業 101.05 -2.52 92.69 -7.57 108.46 1.00
  服務業部門 104.32 0.26 103.93 0.00 104.48 0.20
98 年
工業及服務業 20.116.60126.4-82.4973.1-43.101
  工業部門 100.25 -1.38 85.42 -8.31 109.54 2.32
   製造業 98.89 -2.13 85.01 -8.28 110.84 2.20
  服務業部門 103.22 -1.06 101.68 -2.16 104.50 0.01
99 年
工業及服務業 62.824.51183.3198.60190.0175.111
  工業部門 118.76 18.47 108.66 27.20 126.04 15.06
   製造業 119.12 20.46 110.38 29.84 128.41 15.85
  服務業部門 107.65 4.29 107.18 5.41 108.07 3.41
100 年
工業及服務業 59.389.91151.362.01174.344.511
  工業部門 123.28 3.80 112.65 3.67 131.41 4.26
   製造業 124.44 4.46 114.61 3.83 135.70 5.68
  服務業部門 111.14 3.24 110.34 2.94 112.01 3.65
101 年
工業及服務業 20.0-69.91111.0-41.01180.0-53.511
  工業部門 124.10 0.67 112.88 0.20 132.91 1.14
   製造業 125.28 0.68 114.43 -0.16 137.94 1.65

服務業部門 110.50 -0.58 110.00 -0.31 111.01 -0.90
註：1.固定資本生產力指固定資本淨生產力=(實質國內生產淨額/實質固定資本存量淨額)*100

2.多因素生產力其投入僅含勞動、資本兩項生產要素，其成長率為勞動與資本生產力成長率的加權平均，即：

資本投入份額平均值。

3.固定資本不含土地。

4.本表資料係根據新版國民經濟會計制度(93SNA)編布。

；其中 表示實質 GDP 成長率， 為多因素生產力成長率，

為實質固定資本存量淨額成長率， 為就業投入總工時成長率， 、 則分別表示當期與前期勞動與
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服務業部門 104.32 0.26 103.93 0.00 104.48 0.20

98 年
工業及服務業 20.116.60126.4-82.4973.1-43.101
工業部門 100.25 -1.38 85.42 -8.31 109.54 2.32

  製造業 98.89 -2.13 85.01 -8.28 110.84 2.20
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工業及服務業 62.824.51183.3198.60190.0175.111
工業部門 118.76 18.47 108.66 27.20 126.04 15.06

  製造業 119.12 20.46 110.38 29.84 128.41 15.85
服務業部門 107.65 4.29 107.18 5.41 108.07 3.41

100 年
工業及服務業 59.389.91151.362.01174.344.511
工業部門 123.28 3.80 112.65 3.67 131.41 4.26

  製造業 124.44 4.46 114.61 3.83 135.70 5.68
服務業部門 111.14 3.24 110.34 2.94 112.01 3.65

101 年
工業及服務業 20.0-69.91111.0-41.01180.0-53.511
工業部門 124.10 0.67 112.88 0.20 132.91 1.14

  製造業 125.28 0.68 114.43 -0.16 137.94 1.65
服務業部門 110.50 -0.58 110.00 -0.31 111.01 -0.90

註：1.固定資本生產力指固定資本淨生產力=(實質國內生產淨額/實質固定資本存量淨額)*100
2.多因素生產力其投入僅含勞動、資本兩項生產要素，其成長率為勞動與資本生產力成長率的加權平均，即：

資本投入份額平均值。

3.固定資本不含土地。

4.本表資料係根據新版國民經濟會計制度(93SNA)編布。

；其中 表示實質 GDP 成長率， 為多因素生產力成長率，

為實質固定資本存量淨額成長率， 為就業投入總工時成長率， 、 則分別表示當期與前期勞動與
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%

GDP
(MFP)

GDP
(MFP)

GDP
(MFP)

91 5.89 2.43 3.45 10.16 11.73 2.27 3.89 7.89 7.84 3.43 2.44 0.99 
92 4.25 2.29 1.95 7.67 10.09 3.00 4.29 4.67 5.80 2.15 1.78 0.37 
93 7.48 4.33 3.15 9.54 10.33 5.98 6.97 3.56 3.35 6.14 3.14 3.00 
94 5.65 3.53 2.12 6.93 7.90 5.24 6.04 1.68 1.86 4.80 2.22 2.58 
95 6.36 3.35 3.01 7.84 9.04 4.61 5.44 3.23 3.60 5.35 2.25 3.10 
96 6.95 3.08 3.87 9.02 9.82 4.93 6.16 4.09 3.66 5.51 1.46 4.05 
97 0.79 1.88 -1.08 0.24 0.99 2.57 3.52 -2.34 -2.52 1.20 0.93 0.26 
98 -2.38 -1.01 -1.37 -4.15 -4.30 -2.77 -2.17 -1.38 -2.13 -1.12 -0.06 -1.06 
99 13.02 2.93 10.09 23.11 25.46 4.64 5.01 18.47 20.46 6.05 1.76 4.29 
100 5.01 1.54 3.47 6.13 6.82 2.33 2.37 3.80 4.46 4.12 0.88 3.24
101 1.36 1.44 -0.08 1.67 1.81 1.00 1.14 0.67 0.68 1.11 1.68 -0.58

%

   

(TFP) (TFP) (TFP)

91 6.07 4.58 1.49 7.60 8.11 5.77 6.40 1.83 1.71 3.46 2.81 0.64 
92 4.77 3.92 0.86 6.13 7.34 5.06 6.07 1.07 1.27 2.35 2.11 0.24 
93 8.55 7.25 1.30 9.56 9.95 8.72 9.18 0.85 0.77 6.67 4.78 1.90 
94 3.99 3.36 0.62 3.63 3.89 3.69 3.86 -0.06 0.03 4.66 3.18 1.47 
95 4.55 3.65 0.90 4.53 4.85 4.25 4.44 0.27 0.41 4.59 2.77 1.81 
96 5.63 4.24 1.40 6.07 6.56 5.19 5.74 0.88 0.82 4.80 2.26 2.55 
97 -1.93 -1.61 -0.31 -3.26 -3.13 -2.81 -2.76 -0.45 -0.37 0.61 0.44 0.16 
98 -5.21 -4.76 -0.45 -7.30 -7.44 -6.99 -7.10 -0.30 -0.34 -1.38 -0.73 -0.66 
99 16.38 12.90 3.48 21.92 23.45 17.73 19.12 4.18 4.34 6.87 4.24 2.64 
100 2.12 0.73 1.38 1.40 1.33 0.29 0.04 1.11 1.28 3.52 1.48 2.04
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資本投入量之增加，貢獻度為 1.65%；僅 14.0%來自勞動投入量之增加，貢獻度為

0.69%。

近年我國資本與勞動投入要素增幅有限，賴以促進 GDP 成長之 MFP，受限於我

國產業結構以中小型企業為主，又屬代工型產業型態，研發能量與產品創新力道不

足，在全球化過程中極易受到國內外經濟環境變化影響，弱化甚至產生負向衝擊，不

利與世界各國競爭，以致經濟成長出現瓶頸。為扭轉此一劣勢，生產型態擺脫低利代

工，落實研發自有、關鍵技術，將刻不容緩。

表 4  工業及服務業實質 GDP 成長之來源分配 

單位：%

質實對 率長成 GDP 成長之貢獻

資本投入增加 勞動投入增加 MFP 變動項 目 實質 

GDP

原始要素總

合投入

(Tornqvist)
資本 

投入 

勞動 

投入 

MFP
貢獻度 貢獻率 貢獻度 貢獻率 貢獻度 貢獻率 

91 年 5.89 2.43 3.95 1.06 3.45 1.88 (31.9) 0.56 (9.5) 3.45 (58.6)

92 年 4.25 2.30 3.90 0.73 1.95 1.92 (45.3) 0.37 (8.8) 1.95 (46.0)

93 年 7.48 4.33 4.59 4.07 3.15 2.27 (30.4) 2.06 (27.5) 3.15 (42.1)

94 年 5.65 3.53 5.18 1.92 2.12 2.56 (45.3) 0.97 (17.2) 2.12 (37.5)

95 年 6.36 3.35 5.09 1.70 3.01 2.48 (39.0) 0.87 (13.7) 3.01 (47.3)

96 年 6.95 3.08 4.63 1.60 3.87 2.27 (32.6) 0.82 (11.7) 3.87 (55.7)

97 年 0.79 1.88 3.31 0.53 -1.08 1.60 (201.8) 0.28 (34.7) -1.08 (-136.5)

98 年 -2.38 -1.02 1.52 -3.36 -1.37 0.73 (-30.8) -1.74 (73.3) -1.37 (57.5)

99 年 13.02 2.93 1.45 4.40 10.10 0.72 (5.6) 2.20 (16.9) 10.09 (77.5)

100 年 5.01 1.54 2.07 1.02 3.47 1.03 (20.6) 0.51 (10.3) 3.47 (69.2)

101 年 1.36 1.44 1.49 1.38 -0.08 0.72 (53.3) 0.71 (52.4) -0.08 (-5.6)

91-93 年 5.87 3.02 4.15 1.96 2.85 2.02 (34.5) 0.99 (16.9) 2.85 (48.6)

94-97 年 4.94 2.96 4.55 1.44 1.98 2.23 (45.1) 0.73 (14.9) 1.98 (40.1)

98-101 年 4.25 1.22 1.64 0.86 3.03 0.80 (18.9) 0.42 (9.9) 3.03 (71.2)

91-101 年 4.94 2.34 3.38 1.37 2.60 1.65 (33.5) 0.69 (14.0) 2.60 (52.6)

註：1.根據成長會計方法，可將實質 GDP 之成長分解成多因素生產力與資本、勞動要素投入成長率之和，即：

與前期勞動與資本投入份額平均值。

2.貢獻度係指各項指標成長率乘以各指標所占權重，故各指標貢獻度之和等於實質 GDP 成長率；貢獻率係以

實質 GDP 成長率為分母，各項指標成長率乘以各指標所占權重為分子所計算之結果，故各項指標成長貢獻

率之和等於 100%。

3.本表資料係根據新版國民經濟會計制度(93SNA)編布。

長率， 表實質固定資本存量淨額成長率， 表就業投入總工時成長率， 、 則分別表當期

；其中 表實質 GDP 成長率， 表多因素生產力成
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Comprehensive Report
Productivity is a measure of production output to the required input in a certain 

period; its goal is to achieve certain production output with minimum input or achieve 
maximum production output with the same level of input, so as to facilitate greater level 
of increase in production output than input and achieve productivity growth. Productivity, 
according to the type of factors, can be differentiated into Single-Factor Productivity (SFP) 
and Multiple-Factor Productivity; the former includes Labor Productivity and Capital 
Productivity, while the latter includes Multifactor Productivity (MFP) and Total-factor 
Productivity (TFP). Single Factor Productivity measures only the relationship between 
output and input without taking other input factors into consideration; for instance, labor 
productivity provides a measure of the efficiency with which inputs are used to provide 
output, and it reflects output growth while excluding the increase of workforce, therefore, 
the growth of labor productivity includes capital contribution and limits its application. On 
the other hand, MFP or TFP measures the relation between output and variable input 
factors; it provides a better view to the variation of input and output and a more 
comprehensive analysis of the source of economic growth and output growth factors. 

MFP is the ratio of real gross domestic product to original factor input (including labor 
and capital). As the input factors have included all real input factors that made 
contribution to output, its growth indicates that output growth exceeding primary factor 
input can be explained by other factors excluding the change of labor and capital input, 
such as innovation of technology, improvement of management ability, improvement of 
input quality and production efficiency, returns to scale, change of industry structure, 
re-allocation of resources, etc.; these factors are categorized as growth factors of 
productivity. Though national productivity growth can be achieved through increasing 
input factors, however, when an economy relies heavily on the expansion of input factors 
without improving MFP, under limited productivity resources, the prospect of future 
economic growth will then be limited. With scarce natural resources and a small domestic 
market, Taiwan’s economic growth relies heavily on foreign trade. In the face of 
internationalization and globalization, the global economy is easily affected by any single 
factor, which leads us to realize that a high level of investment does not guarantee a high 
level of profit. The dynamic of future economic growth will be driven by MFP. TFP 
measures the relationship between real GDP and total factor inputs (including labor, 
capital and intermediate input such as energy, non-energy material and services). In 
terms of differences between MFP and TFP, MFP measures the relationship between 
added value and original input, while TFP measures the efficiency of labor and capital, 
and further allows us to understand the impact of intermediate input to total output 
value. 

To observe the trend of MFP and TFP in Taiwan, both are represented in a formula in 
accordance with the aforementioned description: 

(1) MFP = (Real GDP index/Total input index composed of L and K)*100. L represents 
labor input, K represents capital input. 

(2) Rate of change of MFP = Rate of change of real GDP - Rate of Change of Total Input 
of composed L and K 

(3) TFP = (Real GDP index/Total input index composed of L, K, E, M, S)*100. E 
represents energy input, M represents input of non-energy material, S represents 
corporate service input. 

(4) Rate of change of TFP = Rate of change of real GDP – Rate of change of total input 
composed of  L, K, E, M, S. 

1. The change in Multifactor Productivity (MFP) and Total-factor 
Productivity (TFP) 

In 2012, the Monitoring Indicator turned blue for ten consecutive months as Taiwan’s 
economy was affected by the continuing European Sovereign Debt Crisis, the slowdown 
in global economy from weak investment, rising fuel and electricity prices, and the 
taxation on capital gains on the transaction of securities. Later, due to improvements in 
export and industrial production, the economy moved away from depressed growth, but 
the strength of recovery was still weak. The growth rate of economy for the whole year 
was only 1.48%. The growth of Multifactor Productivity (MFP) and Total factor 
Productivity (TFP) stalled. 

Figure 1  The trends of factors Productivity in Industrial and Service Sectors 

MFP recorded 3.17% growth: In addition to the increase of productivity input, any 
factor that may enhance production growth is included in the scope of MFP growth. In 
2012, the real GDP growth in industry and service sectors grew by only 1.36%, a 
figure less than the 1.44% growth of the aggregate input growth of labor and capital, 
causing a negative growth of 0.08% from the level in the previous year (2011). 
Judging from Single Factor Productivity, fixed assets productivity grew -0.11%, and 
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output and input without taking other input factors into consideration; for instance, labor 
productivity provides a measure of the efficiency with which inputs are used to provide 
output, and it reflects output growth while excluding the increase of workforce, therefore, 
the growth of labor productivity includes capital contribution and limits its application. On 
the other hand, MFP or TFP measures the relation between output and variable input 
factors; it provides a better view to the variation of input and output and a more 
comprehensive analysis of the source of economic growth and output growth factors. 

MFP is the ratio of real gross domestic product to original factor input (including labor 
and capital). As the input factors have included all real input factors that made 
contribution to output, its growth indicates that output growth exceeding primary factor 
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re-allocation of resources, etc.; these factors are categorized as growth factors of 
productivity. Though national productivity growth can be achieved through increasing 
input factors, however, when an economy relies heavily on the expansion of input factors 
without improving MFP, under limited productivity resources, the prospect of future 
economic growth will then be limited. With scarce natural resources and a small domestic 
market, Taiwan’s economic growth relies heavily on foreign trade. In the face of 
internationalization and globalization, the global economy is easily affected by any single 
factor, which leads us to realize that a high level of investment does not guarantee a high 
level of profit. The dynamic of future economic growth will be driven by MFP. TFP 
measures the relationship between real GDP and total factor inputs (including labor, 
capital and intermediate input such as energy, non-energy material and services). In 
terms of differences between MFP and TFP, MFP measures the relationship between 
added value and original input, while TFP measures the efficiency of labor and capital, 
and further allows us to understand the impact of intermediate input to total output 
value. 

To observe the trend of MFP and TFP in Taiwan, both are represented in a formula in 
accordance with the aforementioned description: 

(1) MFP = (Real GDP index/Total input index composed of L and K)*100. L represents 
labor input, K represents capital input. 

(2) Rate of change of MFP = Rate of change of real GDP - Rate of Change of Total Input 
of composed L and K 
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added value and original input, while TFP measures the efficiency of labor and capital, 
and further allows us to understand the impact of intermediate input to total output 
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To observe the trend of MFP and TFP in Taiwan, both are represented in a formula in 
accordance with the aforementioned description: 

(1) MFP = (Real GDP index/Total input index composed of L and K)*100. L represents 
labor input, K represents capital input. 

(2) Rate of change of MFP = Rate of change of real GDP - Rate of Change of Total Input 
of composed L and K 

(3) TFP = (Real GDP index/Total input index composed of L, K, E, M, S)*100. E 
represents energy input, M represents input of non-energy material, S represents 
corporate service input. 

(4) Rate of change of TFP = Rate of change of real GDP – Rate of change of total input 
composed of  L, K, E, M, S. 

1. The change in Multifactor Productivity (MFP) and Total-factor 
Productivity (TFP) 

In 2012, the Monitoring Indicator turned blue for ten consecutive months as Taiwan’s 
economy was affected by the continuing European Sovereign Debt Crisis, the slowdown 
in global economy from weak investment, rising fuel and electricity prices, and the 
taxation on capital gains on the transaction of securities. Later, due to improvements in 
export and industrial production, the economy moved away from depressed growth, but 
the strength of recovery was still weak. The growth rate of economy for the whole year 
was only 1.48%. The growth of Multifactor Productivity (MFP) and Total factor 
Productivity (TFP) stalled. 

Figure 1  The trends of factors Productivity in Industrial and Service Sectors 

MFP recorded 3.17% growth: In addition to the increase of productivity input, any 
factor that may enhance production growth is included in the scope of MFP growth. In 
2012, the real GDP growth in industry and service sectors grew by only 1.36%, a 
figure less than the 1.44% growth of the aggregate input growth of labor and capital, 
causing a negative growth of 0.08% from the level in the previous year (2011). 
Judging from Single Factor Productivity, fixed assets productivity grew -0.11%, and 
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labor productivity also had a negative growth of 0.02%. 

Total Factor Productivity grew 0.07%: In 2012, total real product of the 
industrial and service sectors (real GDP plus real intermediate input) grew by 0.23%. 
Excluding labor and capital, the total input after taking intermediate input such as 
energy, raw material, and business service into consideration grew by 0.17%. The 
result is that TFP grew by 0.07% compared to the previous year. 

2 Change of productivity in each sector 

 All factor productivities maintained positive growth in the industrial sector, 
but growth rate slowed. 

The real GDP of the industrial sector grew by 1.67% in 2012 compared to last year. 
Because net stock value of fixed capital grew by 1.64%, and the labor input measured by 
total labor hour input also increased by 0.52%, fixed capital productivity and labor 
productivity grew 0.20% and 1.14% respectively. The total input of the two factors of 
capital and labor grew by 1.00%. As a result, MFP grew by 0.67% compared to last year. 
Due to the impact of the reduction in intermediate input, the real total product of the 
industrial sector had a negative growth of 0.29% in 2012. The total input of the five 
factors also reduced by 0.60%, causing TFP to grow by 0.31%, lower than the increase 
of MFP. 

 All productivity factors of the service sector showed negative growth 

Real GDP of the service sector grew by 1.11% in 2012 compared to last year, among 
all inputs, because net stock value of fixed capital increased by 1.36% compared to last 
year and employment input total labor hour increased by 2.03%, which were both higher 
than the increase of real GDP, fixed capital productivity grew by negative 0.31% and 
labor productivity grew by negative 0.90%. Due to the effect that the increase in real 
GDP was lower than the 1.68% increase of the original total input of capital and labor 

Real GDP of the manufacturing sector grew at very low levels as the economy 
slowed. The rate of increase of total input of original factors was at the 
second lowest level in nearly eleven years, causing MFP to grow by 0.68%. 

In 2012, because the economy was slow and industrial investment was weak, the 
real net fixed capital stock of the manufacturing sector increased 2.13%, a figure that 
was the second lowest in the past eleven years, and total labor hours from employment 
input increased slightly by 0.16%. Real GDP only grew 1.81% compared to last year. 
Fixed capital productivity showed a growth of negative 0.16%, while labor productivity 
grew by 1.65%. The total input of original factors showed a growth rate of 1.14%, which 
was the second lowest in the past eleven years, due to the slowdown in the increase rate 
of capital input. This rate was also lower than the rate of increase of real GDP, causing 
MFP to grow by 0.68% compared to last year. Additionally, real production product 
increased negatively by 0.31%, which was lower than the 0.65% rate of decrease of the 
total input of the five factors. As a result, TFP showed a 0.34% growth. 

Table 1 PFP and MFP of industrial and service sectors
Base：2006=100 Unit : %

Multi Factor Productivity
(MFP) Fixed Capital Productivity Labor Productivity

(Labor output per hour)Items
Index Annual rate of

change Index Annual rate of
change Index Annual rate of

change
3002

Industry & service 92.17 1.95 95.80 0.16 89.32 3.49
  Industry Sector 91.99 4.67 99.91 2.12 86.11 7.12
    Manufacturing 91.69 5.80 102.23 3.85 81.91 8.52
 Services Sector 91.80 0.37 92.30 -0.69 91.49 1.24
2004 
Industry & service 95.07 3.15 98.29 2.60 92.24 3.27

  Industry Sector 95.27 3.56 101.82 1.91 90.12 4.65
    Manufacturing 94.77 3.35 103.12 0.87 86.53 5.64
 Services Sector 94.55 3.00 95.36 3.31 93.71 2.42
2005 
Industry & service 97.08 2.12 98.82 0.53 95.62 3.66

  Industry Sector 96.87 1.68 100.34 -1.46 94.21 4.55
    Manufacturing 96.53 1.86 100.57 -2.47 92.47 6.87
 Services Sector 97.00 2.58 97.44 2.18 96.61 3.09
2006 
Industry & service 100.00 3.01 100.00 1.19 100.00 4.58

  Industry Sector 100.00 3.23 100.00 -0.34 100.00 6.14
    Manufacturing 100.00 3.60 100.00 -0.57 100.00 8.14
 Services Sector 100.00 3.10 100.00 2.63 100.00 3.51
2007 
Industry & service 103.87 3.87 102.34 2.34 105.27 5.27

  Industry Sector 104.09 4.09 100.91 0.91 106.73 6.73
    Manufacturing 103.66 3.66 100.28 0.28 107.38 7.38
 Services Sector 104.05 4.05 103.93 3.93 104.28 4.28
2008 
Industry & service 102.75 -1.08 98.85 -3.41 105.54 0.26

  Industry Sector 101.65 -2.34 93.16 -7.67 107.06 0.31
    Manufacturing 101.05 -2.52 92.69 -7.57 108.46 1.00
 Services Sector 104.32 0.26 103.93 0.00 104.48 0.20
 2009 
Industry & service 101.34 -1.37 94.28 -4.62 106.61 1.02

  Industry Sector 100.25 -1.38 85.42 -8.31 109.54 2.32
    Manufacturing 98.89 -2.13 85.01 -8.28 110.84 2.20
 Services Sector 103.22 -1.06 101.68 -2.16 104.50 0.01
2010 
Industry & service 111.57 10.09 106.89 13.38 115.42 8.26

  Industry Sector 118.76 18.47 108.66 27.20 126.04 15.06
    Manufacturing 119.12 20.46 110.38 29.84 128.41 15.85
 Services Sector 107.65 4.29 107.18 5.41 108.07 3.41
2011 
Industry & service 115.44 3.47 110.26 3.15 119.98 3.95

  Industry Sector 123.28 3.80 112.65 3.67 131.41 4.26
    Manufacturing 124.44 4.46 114.61 3.83 135.70 5.68
 Services Sector 111.14 3.24 110.34 2.94 112.01 3.65
2012 
Industry & service 115.35 -0.08 110.14 -0.11 119.96 -0.02

  Industry Sector 124.10 0.67 112.88 0.20 132.91 1.14
    Manufacturing 125.28 0.68 114.43 -0.16 137.94 1.65
 Services Sector 110.50 -0.58 110.00 -0.31 111.01 -0.90

Note 1. Fixed capital productivity refers to Net Fixed Capital Productivity=(Real Net Domestic Product/Real Net Capital Stock)
×100

2. Inputs of multifactor productivity include only labor and capital. Its growth rate is a weighted average of labor and

of current period and previous period labor and capital share.   
3. Fixed Capital excludes Land.
4. This Table is compiled in accordance with System of National Accounts (93SNA).

capital productivity growth rates, namely , where represents

stock growth rate; represents total input of work hours growth rate; and and are respectively the average
real GDP growth rate; represents multifactor productivity growth rate; represents real net fixed capital
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labor productivity also had a negative growth of 0.02%. 

Total Factor Productivity grew 0.07%: In 2012, total real product of the 
industrial and service sectors (real GDP plus real intermediate input) grew by 0.23%. 
Excluding labor and capital, the total input after taking intermediate input such as 
energy, raw material, and business service into consideration grew by 0.17%. The 
result is that TFP grew by 0.07% compared to the previous year. 

2 Change of productivity in each sector 

 All factor productivities maintained positive growth in the industrial sector, 
but growth rate slowed. 

The real GDP of the industrial sector grew by 1.67% in 2012 compared to last year. 
Because net stock value of fixed capital grew by 1.64%, and the labor input measured by 
total labor hour input also increased by 0.52%, fixed capital productivity and labor 
productivity grew 0.20% and 1.14% respectively. The total input of the two factors of 
capital and labor grew by 1.00%. As a result, MFP grew by 0.67% compared to last year. 
Due to the impact of the reduction in intermediate input, the real total product of the 
industrial sector had a negative growth of 0.29% in 2012. The total input of the five 
factors also reduced by 0.60%, causing TFP to grow by 0.31%, lower than the increase 
of MFP. 

 All productivity factors of the service sector showed negative growth 

Real GDP of the service sector grew by 1.11% in 2012 compared to last year, among 
all inputs, because net stock value of fixed capital increased by 1.36% compared to last 
year and employment input total labor hour increased by 2.03%, which were both higher 
than the increase of real GDP, fixed capital productivity grew by negative 0.31% and 
labor productivity grew by negative 0.90%. Due to the effect that the increase in real 
GDP was lower than the 1.68% increase of the original total input of capital and labor 

Real GDP of the manufacturing sector grew at very low levels as the economy 
slowed. The rate of increase of total input of original factors was at the 
second lowest level in nearly eleven years, causing MFP to grow by 0.68%. 

In 2012, because the economy was slow and industrial investment was weak, the 
real net fixed capital stock of the manufacturing sector increased 2.13%, a figure that 
was the second lowest in the past eleven years, and total labor hours from employment 
input increased slightly by 0.16%. Real GDP only grew 1.81% compared to last year. 
Fixed capital productivity showed a growth of negative 0.16%, while labor productivity Fixed capital productivity showed a growth of negative 0.16%, while labor productivity Fixed capital productivity showed a growth of
grew by 1.65%. The total input of original factors showed a growth rate of 1.14%, which 
was the second lowest in the past eleven years, due to the slowdown in the increase rate 
of capital input. This rate was also lower than the rate of increase of real GDP, causing 
MFP to grow by 0.68% compared to last year. Additionally, real production product 
increased negatively by 0.31%, which was lower than the 0.65% rate of decrease of the 
total input of the five factors. As a result, TFP showed a 0.34% growth. 
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all inputs, because net stock value of fixed capital increased by 1.36% compared to last 
year and employment input total labor hour increased by 2.03%, which were both higher 
than the increase of real GDP, fixed capital productivity grew by negative 0.31% and 
labor productivity grew by negative 0.90%. Due to the effect that the increase in real 
GDP was lower than the 1.68% increase of the original total input of capital and labor 

Real GDP of the manufacturing sector grew at very low levels as the economy 
slowed. The rate of increase of total input of original factors was at the 
second lowest level in nearly eleven years, causing MFP to grow by 0.68%. 

In 2012, because the economy was slow and industrial investment was weak, the 
real net fixed capital stock of the manufacturing sector increased 2.13%, a figure that 
was the second lowest in the past eleven years, and total labor hours from employment 
input increased slightly by 0.16%. Real GDP only grew 1.81% compared to last year. 
Fixed capital productivity showed a growth of negative 0.16%, while labor productivity 
grew by 1.65%. The total input of original factors showed a growth rate of 1.14%, which 
was the second lowest in the past eleven years, due to the slowdown in the increase rate 
of capital input. This rate was also lower than the rate of increase of real GDP, causing 
MFP to grow by 0.68% compared to last year. Additionally, real production product 
increased negatively by 0.31%, which was lower than the 0.65% rate of decrease of the 
total input of the five factors. As a result, TFP showed a 0.34% growth. 

Table 1 PFP and MFP of industrial and service sectors
Base：2006=100 Unit : %

Multi Factor Productivity
(MFP) Fixed Capital Productivity Labor Productivity

(Labor output per hour)Items
Index Annual rate of

change Index Annual rate of
change Index Annual rate of

change
3002

Industry & service 92.17 1.95 95.80 0.16 89.32 3.49
  Industry Sector 91.99 4.67 99.91 2.12 86.11 7.12
    Manufacturing 91.69 5.80 102.23 3.85 81.91 8.52
 Services Sector 91.80 0.37 92.30 -0.69 91.49 1.24

2004 
Industry & service 95.07 3.15 98.29 2.60 92.24 3.27

  Industry Sector 95.27 3.56 101.82 1.91 90.12 4.65
    Manufacturing 94.77 3.35 103.12 0.87 86.53 5.64
 Services Sector 94.55 3.00 95.36 3.31 93.71 2.42

2005 
Industry & service 97.08 2.12 98.82 0.53 95.62 3.66

  Industry Sector 96.87 1.68 100.34 -1.46 94.21 4.55
    Manufacturing 96.53 1.86 100.57 -2.47 92.47 6.87
 Services Sector 97.00 2.58 97.44 2.18 96.61 3.09

2006 
Industry & service 100.00 3.01 100.00 1.19 100.00 4.58

  Industry Sector 100.00 3.23 100.00 -0.34 100.00 6.14
    Manufacturing 100.00 3.60 100.00 -0.57 100.00 8.14
 Services Sector 100.00 3.10 100.00 2.63 100.00 3.51

2007 
Industry & service 103.87 3.87 102.34 2.34 105.27 5.27

  Industry Sector 104.09 4.09 100.91 0.91 106.73 6.73
    Manufacturing 103.66 3.66 100.28 0.28 107.38 7.38
 Services Sector 104.05 4.05 103.93 3.93 104.28 4.28

2008 
Industry & service 102.75 -1.08 98.85 -3.41 105.54 0.26

  Industry Sector 101.65 -2.34 93.16 -7.67 107.06 0.31
    Manufacturing 101.05 -2.52 92.69 -7.57 108.46 1.00
 Services Sector 104.32 0.26 103.93 0.00 104.48 0.20
 2009 

Industry & service 101.34 -1.37 94.28 -4.62 106.61 1.02
  Industry Sector 100.25 -1.38 85.42 -8.31 109.54 2.32
    Manufacturing 98.89 -2.13 85.01 -8.28 110.84 2.20
 Services Sector 103.22 -1.06 101.68 -2.16 104.50 0.01

2010 
Industry & service 111.57 10.09 106.89 13.38 115.42 8.26

  Industry Sector 118.76 18.47 108.66 27.20 126.04 15.06
    Manufacturing 119.12 20.46 110.38 29.84 128.41 15.85
 Services Sector 107.65 4.29 107.18 5.41 108.07 3.41

2011 
Industry & service 115.44 3.47 110.26 3.15 119.98 3.95

  Industry Sector 123.28 3.80 112.65 3.67 131.41 4.26
    Manufacturing 124.44 4.46 114.61 3.83 135.70 5.68
 Services Sector 111.14 3.24 110.34 2.94 112.01 3.65

2012 
Industry & service 115.35 -0.08 110.14 -0.11 119.96 -0.02

  Industry Sector 124.10 0.67 112.88 0.20 132.91 1.14
    Manufacturing 125.28 0.68 114.43 -0.16 137.94 1.65
 Services Sector 110.50 -0.58 110.00 -0.31 111.01 -0.90

Note 1. Fixed capital productivity refers to Net Fixed Capital Productivity=(Real Net Domestic Product/Real Net Capital Stock)
×100

2. Inputs of multifactor productivity include only labor and capital. Its growth rate is a weighted average of labor and

of current period and previous period labor and capital share.   
3. Fixed Capital excludes Land.
4. This Table is compiled in accordance with System of National Accounts (93SNA).

capital productivity growth rates, namely , where represents

stock growth rate; represents total input of work hours growth rate; and and are respectively the average
real GDP growth rate; represents multifactor productivity growth rate; represents real net fixed capital
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  Industryryr Sector 95.27 3.56 101.82 1.91 90.12 4.65
    Manufacturing 94.77 3.35 103.12 0.87 86.53 5.64

Services Sector 94.55 3.00 95.36 3.31 93.71 2.42
2005
Industryryr & service 97.08 2.12 98.82 0.53 95.62 3.66

  Industryryr Sector 96.87 1.68 100.34 -1.46 94.21 4.55
    Manufacturing 96.53 1.86 100.57 -2.47 92.47 6.87

Services Sector 97.00 2.58 97.44 2.18 96.61 3.09
2006
Industryryr & service 100.00 3.01 100.00 1.19 100.00 4.58

  Industryryr Sector 100.00 3.23 100.00 -0.34 100.00 6.14
    Manufacturing 100.00 3.60 100.00 -0.57 100.00 8.14

Services Sector 100.00 3.10 100.00 2.63 100.00 3.51
2007
Industryryr & service 103.87 3.87 102.34 2.34 105.27 5.27

  Industryryr Sector 104.09 4.09 100.91 0.91 106.73 6.73
    Manufacturing 103.66 3.66 100.28 0.28 107.38 7.38

Services Sector 104.05 4.05 103.93 3.93 104.28 4.28
2008
Industryryr & service 102.75 -1.08 98.85 -3.41 105.54 0.26

  Industryryr Sector 101.65 -2.34 93.16 -7.67 107.06 0.31
    Manufacturing 101.05 -2.52 92.69 -7.57 108.46 1.00

Services Sector 104.32 0.26 103.93 0.00 104.48 0.20
2009
Industryryr & service 101.34 -1.37 94.28 -4.62 106.61 1.02

  Industryryr Sector 100.25 -1.38 85.42 -8.31 109.54 2.32
    Manufacturing 98.89 -2.13 85.01 -8.28 110.84 2.20

Services Sector 103.22 -1.06 101.68 -2.16 104.50 0.01
2010
Industryryr & service 111.57 10.09 106.89 13.38 115.42 8.26

  Industryryr Sector 118.76 18.47 108.66 27.20 126.04 15.06
    Manufacturing 119.12 20.46 110.38 29.84 128.41 15.85

Services Sector 107.65 4.29 107.18 5.41 108.07 3.41
2011
Industryryr & service 115.44 3.47 110.26 3.15 119.98 3.95

  Industryryr Sector 123.28 3.80 112.65 3.67 131.41 4.26
    Manufacturing 124.44 4.46 114.61 3.83 135.70 5.68

Services Sector 111.14 3.24 110.34 2.94 112.01 3.65
2012
Industryryr & service 115.35 -0.08 110.14 -0.11 119.96 -0.02

  Industryryr Sector 124.10 0.67 112.88 0.20 132.91 1.14
    Manufacturing 125.28 0.68 114.43 -0.16 137.94 1.65

Services Sector 110.50 -0.58 110.00 -0.31 111.01 -0.90
Note 1. Fixed capcapca ital productivity refers to Net Fixed Capital Productivity=(Realductivity=(Reald Net Domestic Product/Real Net Capital Stock)

×100
2. Inputsnputsn of multifactor productivity include only lablabla or and capital. Its growth rate is a weighted average of labor and

of current period and previous period lablabla or and capital share.   
3. Fixed Capital excludes Land.
4. This TableTableT is compiled in accordance with System of National Accounts (93SNA).

capcapca ital productivity growth rates, namely , where represents

stock growth rate; represents total input of work hours growth rate; and and are respectively the average
real GDP growth rate; represents multifactor productivity growth rate; represents real net fixefixef d capcapca ital

(13)



Table 2  Annual growth of MFP and input factors of industrial and service sectors 
Unit : % 

Industry & service Industry Sector Services Sector

Items Real
GDP

The total 
input of 
original
factors

indicates 
the

indexes

MFP Real
GDP Manufac

-turing

The total 
input of 
original
factors

indicates 
the

indexes

Manufac
-turing

MFP Manufac 
-turing

Real
GDP

The total 
input of 
original
factors

indicates 
the

indexes

MFP

2002 5.89 2.43 3.45 10.16 11.73 2.27 3.89 7.89 7.84 3.43 2.44 0.99 
2003 4.25 2.29 1.95 7.67 10.09 3.00 4.29 4.67 5.80 2.15 1.78 0.37 
2004 7.48 4.33 3.15 9.54 10.33 5.98 6.97 3.56 3.35 6.14 3.14 3.00 
2005 5.65 3.53 2.12 6.93 7.90 5.24 6.04 1.68 1.86 4.80 2.22 2.58 
2006 6.36 3.35 3.01 7.84 9.04 4.61 5.44 3.23 3.60 5.35 2.25 3.10 
2007 6.95 3.08 3.87 9.02 9.82 4.93 6.16 4.09 3.66 5.51 1.46 4.05 
2008 0.79 1.88 -1.08 0.24 0.99 2.57 3.52 -2.34 -2.52 1.20 0.93 0.26 
2009 -2.38 -1.01 -1.37 -4.15 -4.30 -2.77 -2.17 -1.38 -2.13 -1.12 -0.06 -1.06 
2010 13.02 2.93 10.09 23.11 25.46 4.64 5.01 18.47 20.46 6.05 1.76 4.29 
2011 5.01 1.54 3.47 6.13 6.82 2.33 2.37 3.80 4.46 4.12 0.88 3.24
2012 1.36 1.44 -0.08 1.67 1.81 1.00 1.14 0.67 0.68 1.11 1.68 -0.58

Note: The total input of original factors indicates the indexes of combined units of labor and capital. 

Table 3  Annual Increase Rate of Total Factor Productivity of Input Factors of 
Industrial and Service Sectors 

Unit : % 
Industry & service Industry Sector Services Sector 

   Items Real
total

output

Total
Factor
Input
index

TFP
Real
total

output Manufac
-turing

Total
Factor
Input
index

Manufac
-turing

TFP Manufac 
-turing

Real
total

output

Total
Factor
Input
index

TFP

2002 6.07 4.58 1.49 7.60 8.11 5.77 6.40 1.83 1.71 3.46 2.81 0.64 
2003 4.77 3.92 0.86 6.13 7.34 5.06 6.07 1.07 1.27 2.35 2.11 0.24 
2004 8.55 7.25 1.30 9.56 9.95 8.72 9.18 0.85 0.77 6.67 4.78 1.90 
2005 3.99 3.36 0.62 3.63 3.89 3.69 3.86 -0.06 0.03 4.66 3.18 1.47 
2006 4.55 3.65 0.90 4.53 4.85 4.25 4.44 0.27 0.41 4.59 2.77 1.81 
2007 5.63 4.24 1.40 6.07 6.56 5.19 5.74 0.88 0.82 4.80 2.26 2.55 
2008 -1.93 -1.61 -0.31 -3.26 -3.13 -2.81 -2.76 -0.45 -0.37 0.61 0.44 0.16 
2009 -5.21 -4.76 -0.45 -7.30 -7.44 -6.99 -7.10 -0.30 -0.34 -1.38 -0.73 -0.66 
2010 16.38 12.90 3.48 21.92 23.45 17.73 19.12 4.18 4.34 6.87 4.24 2.64 
2011 2.12 0.73 1.38 1.40 1.33 0.29 0.04 1.11 1.28 3.52 1.48 2.04
2012 0.23 0.17 0.07 -0.29 -0.31 -0.60 -0.65 0.31 0.34 1.24 1.61 -0.37

Note: 1. Total factor productivity including labor, capital, energy, materials and business services. 
2. Total input indexes of the five factors are the combined units of labor, capital, energy, material and business services.   
3. Total input of five factors and TFP index are updated in accordance with the Input-Output Tables.

3 Source of real GDP growth 

When we observe the source of supply of GDP growth, we can find contributions from 
the increase of productivity and the increase of factor input. Based on the models of 
growth accounting, we can isolate the impacts of the input in productivity and factors 
from each other. With this model, we can understand the roles played by productivity and 
factor inputs in the course of economic development in Taiwan. 

 In 2012, real GDP growth in industry and service sectors was 1.36%. The 
growth mainly came from the increase of capital and labor input. The 
contribution rate from MFP growth was -5.6%. 

In 2012, real GDP growth in industry and service sectors was 1.36%, and the growth 
came from the increase of capital and labor input and the change in MFP, respectively. 
Among these variables, the contribution rate of the increase in capital input to real GDP 
growth was 53.3%. The contribution rate of the increase in labor input to real GDP 
growth was 52.4%. The change in MFP also includes the element of factor input 
deployment efficiency that is easily affected by the fluctuation in economy, in addition to 
the advances in technology, innovation factors, and the improvement in input quality. In 
2012, MFP showed a negative growth of 0.08%, and its contribution rate to real GDP 
growth was negative 5.6%. 

 Economic cycles in the past eleven years show that the rate of increase of 
industry and service sector input was declining gradually. Growth of MFP, 
which is the foundation of increasing added values, is also showing a 
slowdown in growth. 

Between 2001 and 2012, the eleventh and twelfth complete economic cycles took 
place between 2002 and 2004, and between 2005 and 2008, respectively, based on the 
research by CEPD. The period from 2009 to 2012 belongs to the thirteenth cycle, which 
is not complete yet. 

In the eleventh cycle, real GDP of industry and service sectors grew by 5.87% each 
year on average. This growth depended on continued investment and the innovation in 
the manufacturing process brought by investment. The extent of contribution of capital 
input and MFP growth to the growth in productivity in the same period were 2.02% and 
2.85%, respectively, while their rates of contribution were 34.5% and 48.6%, 
respectively. The labor hours in employment input grew slowly, and its rate of 
contribution to real GDP growth was only 16.9%. As for the twelfth cycle, while the rate 
of increase of capital input grew compared to the previous period, the growth rate of MFP, 
which represents advances in innovation, management capability, and technological 
innovation also slowed compared to the previous period, constrained by the increase of 
labor input volume, which was lower than that in the previous period. As a result, the 
average growth rate of real GDP dropped to 4.94%. The most significant phenomenon 
was that the extent and rate of contribution of MFP growth rate to real GDP growth 
dropped to 1.98% and 40.1%, respectively.  

(14)

Table 2  Annual growth of MFP and input factors of industrial and service sectors 
Unit : % 

Industry & service Industry Sector Services Sector

Items Real
GDP

The total 
input of 
original
factors

indicates 
the

indexes

MFP Real
GDP Manufac

-turing

The total 
input of 
original
factors

indicates 
the

indexes

Manufac
-turing

MFP Manufac 
-turing

Real
GDP

The total 
input of 
original
factors

indicates 
the

indexes

MFP

2002 5.89 2.43 3.45 10.16 11.73 2.27 3.89 7.89 7.84 3.43 2.44 0.99 
2003 4.25 2.29 1.95 7.67 10.09 3.00 4.29 4.67 5.80 2.15 1.78 0.37 
2004 7.48 4.33 3.15 9.54 10.33 5.98 6.97 3.56 3.35 6.14 3.14 3.00 
2005 5.65 3.53 2.12 6.93 7.90 5.24 6.04 1.68 1.86 4.80 2.22 2.58 
2006 6.36 3.35 3.01 7.84 9.04 4.61 5.44 3.23 3.60 5.35 2.25 3.10 
2007 6.95 3.08 3.87 9.02 9.82 4.93 6.16 4.09 3.66 5.51 1.46 4.05 
2008 0.79 1.88 -1.08 0.24 0.99 2.57 3.52 -2.34 -2.52 1.20 0.93 0.26 
2009 -2.38 -1.01 -1.37 -4.15 -4.30 -2.77 -2.17 -1.38 -2.13 -1.12 -0.06 -1.06 
2010 13.02 2.93 10.09 23.11 25.46 4.64 5.01 18.47 20.46 6.05 1.76 4.29 
2011 5.01 1.54 3.47 6.13 6.82 2.33 2.37 3.80 4.46 4.12 0.88 3.24
2012 1.36 1.44 -0.08 1.67 1.81 1.00 1.14 0.67 0.68 1.11 1.68 -0.58

Note: The total input of original factors indicates the indexes of combined units of labor and capital. 

Table 3  Annual Increase Rate of Total Factor Productivity of Input Factors of 
Industrial and Service Sectors 

Unit : % 
Industry & service Industry Sector Services Sector 

   Items Real
total

output

Total
Factor
Input
index

TFP
Real
total

output Manufac
-turing

Total
Factor
Input
index

Manufac
-turing

TFP Manufac 
-turing

Real
total

output

Total
Factor
Input
index

TFP

2002 6.07 4.58 1.49 7.60 8.11 5.77 6.40 1.83 1.71 3.46 2.81 0.64 
2003 4.77 3.92 0.86 6.13 7.34 5.06 6.07 1.07 1.27 2.35 2.11 0.24 
2004 8.55 7.25 1.30 9.56 9.95 8.72 9.18 0.85 0.77 6.67 4.78 1.90 
2005 3.99 3.36 0.62 3.63 3.89 3.69 3.86 -0.06 0.03 4.66 3.18 1.47 
2006 4.55 3.65 0.90 4.53 4.85 4.25 4.44 0.27 0.41 4.59 2.77 1.81 
2007 5.63 4.24 1.40 6.07 6.56 5.19 5.74 0.88 0.82 4.80 2.26 2.55 
2008 -1.93 -1.61 -0.31 -3.26 -3.13 -2.81 -2.76 -0.45 -0.37 0.61 0.44 0.16 
2009 -5.21 -4.76 -0.45 -7.30 -7.44 -6.99 -7.10 -0.30 -0.34 -1.38 -0.73 -0.66 
2010 16.38 12.90 3.48 21.92 23.45 17.73 19.12 4.18 4.34 6.87 4.24 2.64 
2011 2.12 0.73 1.38 1.40 1.33 0.29 0.04 1.11 1.28 3.52 1.48 2.04
2012 0.23 0.17 0.07 -0.29 -0.31 -0.60 -0.65 0.31 0.34 1.24 1.61 -0.37

Note: 1. Total factor productivity including labor, capital, energy, materials and business services. 
2. Total input indexes of the five factors are the combined units of labor, capital, energy, material and business services.   
3. Total input of five factors and TFP index are updated in accordance with the Input-Output Tables.
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Table 2  Annual growth of MFP and input factors of industrial and service sectors 
Unit : % 

Industry & service Industry Sector Services Sector

Items Real
GDP

The total 
input of 
original
factors

indicates 
the

indexes

MFP Real
GDP Manufac

-turing

The total 
input of 
original
factors

indicates 
the

indexes

Manufac
-turing

MFP Manufac 
-turing

Real
GDP

The total 
input of 
original
factors

indicates 
the

indexes

MFP

2002 5.89 2.43 3.45 10.16 11.73 2.27 3.89 7.89 7.84 3.43 2.44 0.99 
2003 4.25 2.29 1.95 7.67 10.09 3.00 4.29 4.67 5.80 2.15 1.78 0.37 
2004 7.48 4.33 3.15 9.54 10.33 5.98 6.97 3.56 3.35 6.14 3.14 3.00 
2005 5.65 3.53 2.12 6.93 7.90 5.24 6.04 1.68 1.86 4.80 2.22 2.58 
2006 6.36 3.35 3.01 7.84 9.04 4.61 5.44 3.23 3.60 5.35 2.25 3.10 
2007 6.95 3.08 3.87 9.02 9.82 4.93 6.16 4.09 3.66 5.51 1.46 4.05 
2008 0.79 1.88 -1.08 0.24 0.99 2.57 3.52 -2.34 -2.52 1.20 0.93 0.26 
2009 -2.38 -1.01 -1.37 -4.15 -4.30 -2.77 -2.17 -1.38 -2.13 -1.12 -0.06 -1.06 
2010 13.02 2.93 10.09 23.11 25.46 4.64 5.01 18.47 20.46 6.05 1.76 4.29 
2011 5.01 1.54 3.47 6.13 6.82 2.33 2.37 3.80 4.46 4.12 0.88 3.24
2012 1.36 1.44 -0.08 1.67 1.81 1.00 1.14 0.67 0.68 1.11 1.68 -0.58

Note: The total input of original factors indicates the indexes of combined units of labor and capital. 

Table 3  Annual Increase Rate of Total Factor Productivity of Input Factors of 
Industrial and Service Sectors 

Unit : % 
Industry & service Industry Sector Services Sector 

   Items Real
total

output

Total
Factor
Input
index

TFP
Real
total

output Manufac
-turing

Total
Factor
Input
index

Manufac
-turing

TFP Manufac 
-turing

Real
total

output

Total
Factor
Input
index

TFP

2002 6.07 4.58 1.49 7.60 8.11 5.77 6.40 1.83 1.71 3.46 2.81 0.64 
2003 4.77 3.92 0.86 6.13 7.34 5.06 6.07 1.07 1.27 2.35 2.11 0.24 
2004 8.55 7.25 1.30 9.56 9.95 8.72 9.18 0.85 0.77 6.67 4.78 1.90 
2005 3.99 3.36 0.62 3.63 3.89 3.69 3.86 -0.06 0.03 4.66 3.18 1.47 
2006 4.55 3.65 0.90 4.53 4.85 4.25 4.44 0.27 0.41 4.59 2.77 1.81 
2007 5.63 4.24 1.40 6.07 6.56 5.19 5.74 0.88 0.82 4.80 2.26 2.55 
2008 -1.93 -1.61 -0.31 -3.26 -3.13 -2.81 -2.76 -0.45 -0.37 0.61 0.44 0.16 
2009 -5.21 -4.76 -0.45 -7.30 -7.44 -6.99 -7.10 -0.30 -0.34 -1.38 -0.73 -0.66 
2010 16.38 12.90 3.48 21.92 23.45 17.73 19.12 4.18 4.34 6.87 4.24 2.64 
2011 2.12 0.73 1.38 1.40 1.33 0.29 0.04 1.11 1.28 3.52 1.48 2.04
2012 0.23 0.17 0.07 -0.29 -0.31 -0.60 -0.65 0.31 0.34 1.24 1.61 -0.37

Note: 1. Total factor productivity including labor, capital, energy, materials and business services. 
2. Total input indexes of the five factors are the combined units of labor, capital, energy, material and business services.   
3. Total input of five factors and TFP index are updated in accordance with the Input-Output Tables.

3 Source of real GDP growth 

When we observe the source of supply of GDP growth, we can find contributions from 
the increase of productivity and the increase of factor input. Based on the models of 
growth accounting, we can isolate the impacts of the input in productivity and factors 
from each other. With this model, we can understand the roles played by productivity and 
factor inputs in the course of economic development in Taiwan. 

 In 2012, real GDP growth in industry and service sectors was 1.36%. The 
growth mainly came from the increase of capital and labor input. The 
contribution rate from MFP growth was -5.6%. 

In 2012, real GDP growth in industry and service sectors was 1.36%, and the growth 
came from the increase of capital and labor input and the change in MFP, respectively. 
Among these variables, the contribution rate of the increase in capital input to real GDP 
growth was 53.3%. The contribution rate of the increase in labor input to real GDP 
growth was 52.4%. The change in MFP also includes the element of factor input 
deployment efficiency that is easily affected by the fluctuation in economy, in addition to 
the advances in technology, innovation factors, and the improvement in input quality. In 
2012, MFP showed a negative growth of 0.08%, and its contribution rate to real GDP 
growth was negative 5.6%. 

 Economic cycles in the past eleven years show that the rate of increase of 
industry and service sector input was declining gradually. Growth of MFP, 
which is the foundation of increasing added values, is also showing a 
slowdown in growth. 

Between 2001 and 2012, the eleventh and twelfth complete economic cycles took 
place between 2002 and 2004, and between 2005 and 2008, respectively, based on the 
research by CEPD. The period from 2009 to 2012 belongs to the thirteenth cycle, which 
is not complete yet. 

In the eleventh cycle, real GDP of industry and service sectors grew by 5.87% each 
year on average. This growth depended on continued investment and the innovation in 
the manufacturing process brought by investment. The extent of contribution of capital 
input and MFP growth to the growth in productivity in the same period were 2.02% and 
2.85%, respectively, while their rates of contribution were 34.5% and 48.6%, 
respectively. The labor hours in employment input grew slowly, and its rate of 
contribution to real GDP growth was only 16.9%. As for the twelfth cycle, while the rate 
of increase of capital input grew compared to the previous period, the growth rate of MFP, 
which represents advances in innovation, management capability, and technological 
innovation also slowed compared to the previous period, constrained by the increase of 
labor input volume, which was lower than that in the previous period. As a result, the 
average growth rate of real GDP dropped to 4.94%. The most significant phenomenon 
was that the extent and rate of contribution of MFP growth rate to real GDP growth 
dropped to 1.98% and 40.1%, respectively.  
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3 Source of real GDP growth 

When we observe the source of supply of GDP growth, we can find contributions from 
the increase of productivity and the increase of factor input. Based on the models of 
growth accounting, we can isolate the impacts of the input in productivity and factors 
from each other. With this model, we can understand the roles played by productivity and 
factor inputs in the course of economic development in Taiwan. 

 In 2012, real GDP growth in industry and service sectors was 1.36%. The 
growth mainly came from the increase of capital and labor input. The 
contribution rate from MFP growth was -5.6%. 

In 2012, real GDP growth in industry and service sectors was 1.36%, and the growth 
came from the increase of capital and labor input and the change in MFP, respectively. 
Among these variables, the contribution rate of the increase in capital input to real GDP Among these variables, the contribution rate of the increase in capital input to real GDP Among these variables, the contribution rate of
growth was 53.3%. The contribution rate of the increase in labor input to real GDP 
growth was 52.4%. The change in MFP also includes the element of factor input 
deployment efficiency that is easily affected by the fluctuation in economy, in addition to 
the advances in technology, innovation factors, and the improvement in input quality. In 
2012, MFP showed a negative growth of 0.08%, and its contribution rate to real GDP 
growth was negative 5.6%. 

 Economic cycles in the past eleven years show that the rate of increase of 
industry and service sector input was declining gradually. Growth of MFP, 
which is the foundation of increasing added values, is also showing a 
slowdown in growth. 

Between 2001 and 2012, the eleventh and twelfth complete economic cycles took 
place between 2002 and 2004, and between 2005 and 2008, respectively, based on the 
research by CEPD. The period from 2009 to 2012 belongs to the thirteenth cycle, which 
is not complete yet. 

In the eleventh cycle, real GDP of industry and service sectors grew by 5.87% each 
year on average. This growth depended on continued investment and the innovation in 
the manufacturing process brought by investment. The extent of contribution of capital 
input and MFP growth to the growth in productivity in the same period were 2.02% and 
2.85%, respectively, while their rates of contribution were2.85%, respectively, while their rates of contribution were2.85%, respectively, while their rates of  34.5% and 48.6%, 
respectively. The labor hours in employment input grew slowly, and its rate of 
contribution to real GDP growth was only 16.9%. As for the twelfth cycle, while the rate 
of increase of capital input grew compared to the previous period, the growth rate of MFP, 
which represents advances in innovation, management capability, and technological 
innovation also slowed compared to the previous period, constrained by the increase of 
labor input volume, which was lower than that in the previous period. As a result, the 
average growth rate of real GDP dropped to 4.94%. The most significant phenomenon 
was that the extent and rate of contribution of MFP growth rate to real GDP growth 
dropped to 1.98% and 40.1%, respectively.  
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When we observe the period between 2009 and 2012, we see that the average 
annual increase of capital input slowed significantly due to weak investments. The 
average yearly increase of labor input was continuing to slow down. Its extent of 
contribution to real GDP growth were 0.80% and 0.42%, respectively, which were a 
combined decrease of 1.74% compared to the twelfth cycle. In this period, average real 
GDP growth rate still reached 4.25%, all thanks to the 3.03% extent of contribution from 
MFP growth. However, the MFP growth in this period was mainly due to the increase in 
input deployment efficiency after the global financial crisis in 2009. When we observe the 
whole period from 2002 to 2012, real GDP grew by 4.94% per year on average. Of this 
figure, 52.6% came from the growth in MFP, whose extent of contribution was 2.60%, 
and 33.5% came from the increase of capital input, whose extent of contribution was 
1.65%. Only 14% came from the increase in labor input, whose extent of contribution 
was 0.69%. 

In recent years, the increase in capital and labor input factors was quite limited. The 
MFP, which GDP growth depends on, is weakening or even creating negative impact, 
because the industry structure in our country is based on small and medium enterprises, 
and their business model is contract manufacturing, which is lacking in research and 
development capabilities and product innovation abilities and making these businesses 
highly vulnerable to changes in international economic environment in the globalization 
process. These facts put Taiwan’s businesses at a disadvantage in the competition 
against other nations around the world, causing a bottleneck of economic growth. To turn 
this disadvantage around, moving away from the production model of low-margin 
contract manufacturing and implementing the research and development of technology 
that is owned by Taiwan and key to the industries are the most pressing issues at hand.

Table 4  Contributing Factors to real GDP growth in the industry and service sectors

Unit : %
PDGlaerotsnoitubirtnoCetarhtworG

Increase in capital input Increase in labor input Change in MFPItems Real
GDP Tornqvist Capital

input
Labor
input

MFP Contri
-bution

Contribution
rate

Contri
-bution

Contribution
rate

Contri
-bution

Contribution
rate

2002 5.89 2.43 3.95 1.06 3.45 1.88 (31.9) 0.56 (9.5) 3.45 (58.6)
2003 4.25 2.30 3.90 0.73 1.95 1.92 (45.3) 0.37 (8.8) 1.95 (46.0)
2004 7.48 4.33 4.59 4.07 3.15 2.27 (30.4) 2.06 (27.5) 3.15 (42.1)
2005 5.65 3.53 5.18 1.92 2.12 2.56 (45.3) 0.97 (17.2) 2.12 (37.5)
2006 6.36 3.35 5.09 1.70 3.01 2.48 (39.0) 0.87 (13.7) 3.01 (47.3)
2007 6.95 3.08 4.63 1.60 3.87 2.27 (32.6) 0.82 (11.7) 3.87 (55.7)
2008 0.79 1.88 3.31 0.53 -1.08 1.60 (201.8) 0.28 (34.7) -1.08 (-136.5)
2009 -2.38 -1.02 1.52 -3.36 -1.37 0.73 (-30.8) -1.74 (73.3) -1.37 (57.5)
2010 13.02 2.93 1.45 4.40 10.10 0.72 (5.6) 2.20 (16.9) 10.09 (77.5)
2011 5.01 1.54 2.07 1.02 3.47 1.03 (20.6) 0.51 (10.3) 3.47 (69.2)
2012 1.36 1.44 1.49 1.38 -0.08 0.72 (53.3) 0.71 (52.4) -0.08 (-5.6)

2002-2004 5.87 3.02 4.15 1.96 2.85 2.02 (34.5) 0.99 (16.9) 2.85 (48.6)
2005-2008 4.94 2.96 4.55 1.44 1.98 2.23 (45.1) 0.73 (14.9) 1.98 (40.1)
2009-2012 4.25 1.22 1.64 0.86 3.03 0.80 (18.9) 0.42 (9.9) 3.03 (71.2)
2002-2012 4.94 2.34 3.38 1.37 2.60 1.65 (33.5) 0.69 (14.0) 2.60 (52.6)

Note: 1. Based on Growth Accounting, real GDP growth can be factorized to the sum of MFP, capital and labor inputs.
That is: ； in which is real GDP growth rate, is MFP
growth rate, is growth of net capital stock, is total input of employment labor hours,        and

indicated the average of labor and capital inputs in current and previous periods.
2. Contribution refers to the growth of an indicator multiplied by its weight and the sum of contributions of all

weight and divided by real GDP growth rate. Contribution rate refers to the growth of an indicator multiplied by
its weight and divided by real GDP growth rate. Contribution rates of all indicators equal 100%。

3. This Table is compiled in accordance with System of National Accounts (93SNA)
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When we observe the period between 2009 and 2012, we see that the average 
annual increase of capital input slowed significantly due to weak investments. The 
average yearly increase of labor input was continuing to slow down. Its extent of 
contribution to real GDP growth were 0.80% and 0.42%, respectively, which were a 
combined decrease of 1.74% compared to the twelfth cycle. In this period, average real 
GDP growth rate still reached 4.25%, all thanks to the 3.03% extent of contribution from 
MFP growth. However, the MFP growth in this period was mainly due to the increase in 
input deployment efficiency after the global financial crisis in 2009. When we observe the input deployment efficiency after the global financial crisis in 2009. When we observe the input deployment efficiency af
whole period from 2002 to 2012, real GDP grew by 4.94% per year on average. Of this 
figure, 52.6% came from the growth in MFP, whose extent of contribution was 2.60%, 
and 33.5% came from the increase of capital input, whose extent of contribution was 
1.65%. Only 14% came from the increase in labor input, whose extent of contribution 
was 0.69%. 

In recent years, the increase in capital and labor input factors was quite limited. The 
MFP, which GDP growth depends on, is weakening or even creating negative impact, 
because the industry structure in our country is based on small and medium enterprises, 
and their business model is contract manufacturing, which is lacking in research and 
development capabilities and product innovation abilities and making these businesses 
highly vulnerable to changes in international economic environment in the globalization 
process. These facts put Taiwan’s businesses at a disadvantage in the competition 
against other nations around the world, causing a bottleneck of economic growth. To turn 
this disadvantage around, moving away from the production model of low-margin 
contract manufacturing and implementing the research and development of technology 
that is owned by Taiwan and key to the industries are the most pressing issues at hand.
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1.資本存量之估計：

資本存量之估計方法，可以如下列方式表示：

本報告採用基點插補法推估資本存量，各基點年是應用歷次工商普查及七十

七年國富調查資料，其估計方法詳見本總處編印之「臺灣地區資本生產力統計衡量

之研究」報告，茲將重點摘述如后：

(1)固定資本存量毛額之推估：

GK ( t ) = GK ( t - 1 )+ I ( t )  

其中 GK ( t ) 表 t 期固定資本存量毛額

(2)固定資本存量淨額之推估：

NK ( t ) = NK ( t - 1 )+ I ( t ) - D ( t ) 

其中 NK ( t ) 表 t 期固定資本存量淨額

I ( t ) 表 t 期實質固定資本形成毛額

D ( t ) 表 t 期實質固定資本消耗

2.實際利用固定資本流量：
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1.生產函數模型之設立：

本報告之生產函數模型，係採用較具一般化，且被廣泛使用之超越對數生產

函數(Translog production function ) 為基礎，此模型之特性為其替代彈性並非固

定，所以其限制條件較一般對數線型模型為少，亦即此一生產函數模型較能廣為

適用。

2.生產要素投入量之估計：

本報告計算多因素生產力所採用生產要素，主要為實質資本存量淨額與就業

投入總工時資料，係採本總處所編布之「臺灣地區資本生產力統計衡量之研究」及

「產值勞動生產力趨勢分析報告」資料。

3.投入要素份額之設算：

其中包括勞動報酬 （Labor Compensation） 與資本設算成本（Capital

Compute Cost）之計算，由於資本份額與勞動份額總和為一，故只需計算勞動份

額，再以一減即得資本份額。

依據前述理論架構，將總成本採如下定義：

總成本（TC） = 名目產出（PQ） = 國內生產毛額 （GDP）– 間接稅 + 補貼

關於勞動報酬 (Labor Compensation) 之編算，原則上採用就業者報酬定義而

略予調整，即以受僱人員報酬，加上每人平均報酬乘上就業人數與受僱員工人數

之差。運算列述於后：

 + 

( t ) 

~ ( )

勞動份額即以勞動報酬除以總成本（名目產出）後即得，部分產業則因各種

資料涵蓋範圍差異較大，故作適當調整，如製造業、營造業及服務業部門之勞動

報酬則採取國民所得統計中，要素帳項下受僱人員報酬之資料。關於勞動份額 LS 與

資本份額 kS 之運算式列述於后：
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Methodology and Explanation on Statistics 

of Multifactor Productivity 

1 Methodology for Compilation 

Ⅰ.Compilation of Capital Productivity Statistics 
1.Estimation of Capital Stock  

The approaches used to estimate capital stock are listed as follows  

 

 

 

 

 

 

 

 

 

In this report, the benchmark extrapolation method is adopted to estimate the capital 

stock, with the benchmark-year being designated as those when each industrial and 

commercial census took place and 1988 when the national wealth census was conducted. 

Please see the Study on Statistical Measurement of Capital Productivity in Taiwan Area , 

published by the DGBAS, for details of the estimation method. Key points of the method are 

briefly introduced as follows  
(1)Estimation of Gross Fixed Capital Stock  

Where  refers to the amount of fixed capital stock in t period. 

(2)Estimation of Net Fixed Capital Stock  

 

Where  refers to the amount of net fixed capital stock in t period, 

refers to the amount of real gross fixed capital formation in t period, 

 refers to real fixed capital depreciation in t period. 

Estimation by Production Function and Capital Stock at the Same Time 

Estimation by Investment Function and Depreciation Pattern at the Same Time

Indirect Estimation Method

Direct Estimation Method

Perpetual lnventory Method
Benchmark-year Method

Benchmark Extrapolation Method

Average Depreciation Method
Polynominal-benchmark Method

2.Amount of Fixed Capital in Actual Utilization： 

 

 

Where  refers to the amount of gross fixed capital actually utilized in t period, 

 refers to the amount of net fixed capital actually utilized in t period, and 

f refers to the utilization rate of equipment. 

3.Mid-Year Real Fixed Capital Stock：

Where  refers to mid-year real gross fixed capital stock in t period, and 

 refers to mid-year real net fixed capital stock in t period. 

4.Fixed Capital Productivity： 

(1)Gross Fixed Capital Productivity： 

where  refers to gross fixed capital productivity 

 refers to index for gross fixed capital productivity 

 refers to real gross domestic product 

 refers to index for real gross domestic product, and 

  refers to index for mid-year real gross fixed capital stock in t period.

(2)Net Fixed Capital Productivity： 

58

Methodology and Explanation on Statistics

of Multifactor Productivity

1 Methodology for Compilation

Ⅰ.Compilation of Capital Productivity Statistics
1.Estimation of Capital Stock

The approaches used to estimate capital stock are listed as follows

In this report, the benchmark extrapolation method is adopted to estimate the capital 

stock, with the benchmark-year being designated as those when each industrial and 

commercial census took place and 1988 when the national wealth census was conducted. 

Please see the Study on Statistical Measurement of Capital Productivity in Taiwan Area , 

published by the DGBAS, for details of the estimation method. Key points of the method are 

briefly introduced as follows

(1)Estimation of Gross Fixed Capital Stock

Where  refers to the amount of fixed capital stock in t period. 

(2)Estimation of Net Fixed Capital Stock

Where  refers to the amount of net fixed capital stock in t period, 

refers to the amount of real gross fixed capital formation in t period, 

 refers to real fixed capital depreciation in t period. 

Estimation by Production Function and Capital Stock at the Same Time 

Estimation by Investment Function and Depreciation Pattern at the Same Time

Indirect Estimation Method

Direct Estimation Method

Perpetual lnventory Method
Benchmark-year Method

Benchmark Extrapolation Method

Average Depreciation Method
Polynominal-benchmark Method

58



Methodology and Explanation on Statistics 

of Multifactor Productivity 

1 Methodology for Compilation 

Ⅰ.Compilation of Capital Productivity Statistics 
1.Estimation of Capital Stock  

The approaches used to estimate capital stock are listed as follows  

 

 

 

 

 

 

 

 

 

In this report, the benchmark extrapolation method is adopted to estimate the capital 

stock, with the benchmark-year being designated as those when each industrial and 

commercial census took place and 1988 when the national wealth census was conducted. 

Please see the Study on Statistical Measurement of Capital Productivity in Taiwan Area , 

published by the DGBAS, for details of the estimation method. Key points of the method are 

briefly introduced as follows  
(1)Estimation of Gross Fixed Capital Stock  

Where  refers to the amount of fixed capital stock in t period. 

(2)Estimation of Net Fixed Capital Stock  

 

Where  refers to the amount of net fixed capital stock in t period, 

refers to the amount of real gross fixed capital formation in t period, 

 refers to real fixed capital depreciation in t period. 

Estimation by Production Function and Capital Stock at the Same Time 

Estimation by Investment Function and Depreciation Pattern at the Same Time

Indirect Estimation Method

Direct Estimation Method

Perpetual lnventory Method
Benchmark-year Method

Benchmark Extrapolation Method

Average Depreciation Method
Polynominal-benchmark Method

2.Amount of Fixed Capital in Actual Utilization： 

 

 

Where  refers to the amount of gross fixed capital actually utilized in t period, 

 refers to the amount of net fixed capital actually utilized in t period, and 

f refers to the utilization rate of equipment. 

3.Mid-Year Real Fixed Capital Stock：

Where  refers to mid-year real gross fixed capital stock in t period, and 

 refers to mid-year real net fixed capital stock in t period. 

4.Fixed Capital Productivity： 

(1)Gross Fixed Capital Productivity： 

where  refers to gross fixed capital productivity 

 refers to index for gross fixed capital productivity 

 refers to real gross domestic product 

 refers to index for real gross domestic product, and 

  refers to index for mid-year real gross fixed capital stock in t period.

(2)Net Fixed Capital Productivity： 

59

2.Amount of Fixed Capital in Actual Utilization：

Where  refers to the amount of gross fixed capital actually utilized in t period, 

 refers to the amount of net fixed capital actually utilized in t period, and 

f refers to the utilization rate of equipment. 

3.Mid-Year Real Fixed Capital Stock：

Where  refers to mid-year real gross fixed capital stock in t period, and 

 refers to mid-year real net fixed capital stock in t period. 

4.Fixed Capital Productivity：

(1)Gross Fixed Capital Productivity： 

where  refers to gross fixed capital productivity 

 refers to index for gross fixed capital productivity 

 refers to real gross domestic product 

 refers to index for real gross domestic product, and 

refers to index for mid-year real gross fixed capital stock in t period.

(2)Net Fixed Capital Productivity： 

59



Where  refers to net fixed capital productivity, 

 refers to index for net fixed capital productivity, 

 refers to real net domestic product, 

 refers to index for real net domestic product, and 

 refers to index for mid-year real net fixed capital stock. 

Ⅱ.Compilation of Multifactor productivity 

1.Establishment of Production Function Model  
In this report, the production function model is built on the base of a general, widely 

used translog production function which is characterized by non-fixed substitute elasticity 

and which is, therefore, subject to less constraints than a general logarithm linear model. 

For the reason, this production function model could be used in a wide range of 

applications. 

2.Estimation for Input Amount of Each Production Factor  
In this report, the production factors are mainly real net capital stock excluded land and 

total work hours of the employment for which data are obtained from the “Study on 

Statistical Measurement of Capital Productivity in Taiwan Area” and “The Trend in Labor 

Productivity” both publications are published by the DGBAS. 

3.Computation of Percentage Share for Each Input Factor  
This involves calculation of the labor compensation and the capital compute cost. As 

the total of the capital’s percentage share and the labor’s percentage share equals to one, 

the only job is to calculate the percentage share for labor. The percentage share for capital 

can be derived by deducting one by the percentage share for labor, 

Based on the above-mentioned theoretical framework, the total cost can be defined as 

follows： 

Total Factor Cost = Nominal Output（PQ） 

= Gross Domestic Product（GDP） – Indirect Tax + Subsidy 

In principle the labor compensation is defined as the adjusted compensation for 

employment population, i.e., compensation for employees plus the average compensation 

per person multiplied by the difference between the number of employment population and 

the number of employees. 

The equation are listed below： 

 + 

( t ) 

Where refers to compensation for employment as shown in national income 

accounts,

refers to compensation for employment population,

refers to the adjusted compensation employment population,

refers to the number of employees each month, 
~ refers to the average compensation per person in a certain month（year）,

refers to the average wage per person in a certain month,

refers to the wage per person in each month, and 

refers to the employment population in each month. 

The percentage share for labor is derived by dividing the labor compensation into the 

total cost （nominal output）. As some data vary in coverage for different industries, 

appropriate adjustment is needed. For instance, for the manufacturing, construction 

industries and service sector, the labor compensation is obtained from the compensation 

for employees as shown in the national income statistics.

 1 

4.Measurement of Real Output  
The real output here refers to the real gross domestic product which is used in 

computation of the multifactor productivity index. In this report, data for real output index are 

obtained from the “The Trend in Labor Productivity” published by DGBAS. 

5.Computation of Total Factor Input Index  
The Tornqvist input index is 

Tornqvist total input index

With continuous functions, it can be expressed as： 
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Where L and K denotes labor and capital inputs, respectively；  and denotes 

the percentage shares for labor and capital, respectively；t refers to time， ,  

represents the variable of capital and labor inputs between the current and the previous 

stage, and  

The base year is first given a value of 100. Then the data derived from items 2 and 

3 are fed into the Tornquvist input index formula. 

6.Computation of Multifactor Productivity Index  
First, the real gross domestic product index is divided by the total factor input index. 

Second, the results are adjusted to become the desired indices by giving 100 as the 

value of the base year. 

 

 

 

 

 

 

2. Base Year Price Adjustments and Reclassification of Industries 

To align with the 2008 national income statistics, the constant price for both  GDP of 

industrial and service sectors and gross fixed capital stock have been adjusted to 2006. 

The base year for the data on gross and net fixed capital stocks in the multifactor 

productivity statistics have also been adjusted. In line with the eighth revision of standard 

industrial classification undertaken based on the 2008 national income statistics, industries 

were reclassified in multifactor productivity statistics. Starting 2001, there are 16 industrial 

section instead of the original 13 industrial section in the industrial and service sectors 

(excluding agriculture, forestry, fishing, and animal husbandry, public administration, 

defense, compulsory social security, education, and social work services). Due to the 

difficulties of categorizing the capital stocks of benchmark years before 2001 under the 

newly revised industrial classification and the fact that data on employment in new 

industries are available up to 2001, only the data on industrial and service sectors are 

presented for the period from 1981 to 2001. 

The following is an explanation on the methods for adjusting base year prices of 

multifactor productivities and classification of industries from 1981 to 2001 and from 2001 to 

2012.  

Ⅰ. Data on Real Fixed Capital Stocks from 1981 to 2001:  

1. Base Year Price Adjustments on Capital Formation
The real gross fixed capital formation with 2001 as constant price is converted to that with 

2006 as constant price using the ratio of capital formation deflators for different categories 

of fixed assets (non-residential buildings, construction and engineering projects, transport 

equipment, machinery and other equipment) using 2001 as base year (2001=100) to 

capital formation deflators for the same categories of fixed assets using 2006 as base year 

(2006=100). 

2. Base Year Price Adjustments on Capital Stock 
a. Base Year Price Adjustments on Capital Stock Deflator 

Assume that the service life of capital equipment is 25 years, the current year capital 

stock price deflator can be calculated using the capital formation deflators for different 

categories of fixed assets (non-residential buildings, construction and engineering projects, 

62

)t(K/)t(K(In))t(I/)t(I(In S kt 11

)t(L/)t(L(InS Lt 1
With discrete functions, it can be expressed as： 
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represents the variable of capital and labor inputs between the current and the previous 

stage, and  

The base year is first given a value of 100. Then the data derived from items 2 and 

3 are fed into the Tornquvist input index formula. 

6.Computation of Multifactor Productivity Index
First, the real gross domestic product index is divided by the total factor input index. 

Second, the results are adjusted to become the desired indices by giving 100 as the 

value of the base year. 
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transport equipment, machinery and other equipment) in the 25 years preceding the year of 

measurement. 

b. Constant Price Adjustments on Real Fixed Capital Stock  

Because currently available data on real fixed capital stock were measured with 2001 

prices, we could calculate capital stock prices with 2001 as base year using the 

above-mentioned method and turn the real fixed capital stock measured with 2001 prices 

into nominal values, and then adjust the nominal values into 2006 constant prices using the 

capital stock price deflators using with 2006 as base year.  

Ⅱ. Data on Real Fixed Capital Stocks from 2001 to 2012 

1. Real Net Fixed Capital Stock Using 2006 as Benchmark Year 
The real net fixed capital stocks with 2006 as the new benchmark year are obtained 

based on the net value of fixed assets used in operation (buildings and other constructions 

+ transportation equipments + machinery and other equipments + constructions in progress 

and prepayments for equipments + net value of intangible assets + fixed assets inrented 

and borrowed - fixed assets outrented and lent) by the 16 industrial section recorded in the 

2006 Industry, Commerce, and Service Census. Because the data on net value of fixed 

assets used in operation recorded in the 2006 Industry, Commerce, and Service Census do 

not contain data on asset revaluation, the data need to undergo price adjustment in the 

following manner: 

The fixed capital stock deflators are calculated based on real fixed capital formation and 

capital formation deflators (2006 =100) for different categories  of assets of new industries 

from 1981 to 2006, which are then used to deflate the net value of fixed assets used in 
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Appendix
1. The meaning of MFP statistics 

Among the factors of real output growth, besides the direct contributions resulting 
from the increase of factor input, there are a lot of other factors such as knowledge 
advancement including technology and management , economy of scale, variation 
of market structure, change in the industrial structure, external economy, change in 
input quality or composition, and so forth. These factors may be called productivity 
growth elements. Abramowitz 1956  called them variation of multifactor 
productivity, Solow 1957  called them technological advancement, and Domar 

1961  suggested that they should be called residue or residual value. In other words, 
it includes any part of the variation of real output that cannot be explained by change in 
the factors of production. 

In the following are briefly explained the evaluation of multifactor production 
from the production point of view: 

Suppose there is a production function: 

Q = f L k t                                                                                   1
It indicates the output-input relation of industry i. The so-called technological 

advancement rate may be regarded as the rate of upward movement of the isoquant 
curve over time due to change in the quality of input under fixed quantity of factor input. 
Also, it can be defined as: 
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implies the influence of the variation of production scale on the productivity. Obviously, 
the variation rate of multifactor productivity is not consistent with the technological 
advancement rate expressed by the movement of production function. Except when 

11 )Ecq/(  (i.e., when the return to scale is constant), the variation of multifactor 
productivity will be affected by both technological advancement and variation of 
production scale. In case of incremental return to scale ( 11 )Ecq/( ) MFP/PFM
will be bigger than the technological advancement rate A  evaluated from the aspect of 
production; contrarily in case of diminishing return to scale, MFP/PFM will be smaller 
than A .

From the above discussion we can know that, theoretically, both the economy of 
scale and technological advancement make some contributions to the growth of output. 
So the growth rate of MFP  would be estimated incorrectly if the effect of economy of 
scale is neglected. However, a constant return to scale is usually supposed in the 
practice of national income statistics according to the conception that costs equal to 
incomes. Therefore, 
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It suggests that the variation rate of per capita output is the sum of the 
contributions made by the growth rate of MFP  and the growth rate of capital intensity 
to the growth rate of per capita output; or it can be modified into: 
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That is to say, the MFP  index is the sum of the contributions made by the two 
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From the above we can know that among the contribution factors of the real GDP 
growth, except the contributions made by the increase of labor and capital inputs, the 
other factors such as the enhancement of input quality, technical evolution, 
improvement of resource utilization efficiency, and R&D all can be included in the 
contributions of MFP .

2. Production function and assessment of data reliability

The evaluation of productivity is affected by the statistic data and the evaluation 
formula very much, and error may take place in data collection and processing. 
Therefore, assessment of data reliability should be made before making any research in 
this field. How to judge the reliability? Basically, if proper explanation of certain 
economic phenomenon can be made based on some statistic data, we think the data are 
reliable to some degree. However, what is the rule of judgment? There are different 
answers. As the emphasis of this article is placed on the evaluation of productivity, we 
can choose the following rule to assess the reliability of statistic data: ask whether the 
statistic data can match with a production function that meets economic theories; If yes, 
the data may be called reliable. 

In this article, the Translog production function with fewer limitations and the 

Seemingly Unrelated Regression Equations SURE method are used to assess the 

following equations: 
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74

implies the influence of the variation of production scale on the productivity. Obviously, 
the variation rate of multifactor productivity is not consistent with the technological 
advancement rate expressed by the movement of production function. Except when 

11 )Ecq/(  (i.e., when the return to scale is constant), the variation of multifactor 
productivity will be affected by both technological advancement and variation of 
production scale. In case of incremental return to scale ( 11 )Ecq/( ) MFP/PFM
will be bigger than the technological advancement rate A  evaluated from the aspect of 
production; contrarily in case of diminishing return to scale, MFP/PFM will be smaller 
than A .

From the above discussion we can know that, theoretically, both the economy of 
scale and technological advancement make some contributions to the growth of output. 
So the growth rate of MFP  would be estimated incorrectly if the effect of economy of 
scale is neglected. However, a constant return to scale is usually supposed in the 
practice of national income statistics according to the conception that costs equal to 
incomes. Therefore, 

)
K
K(S)

L
L(SQ

Q
MFP

PFM
A KL

The above equation can be modified into: 

)
L
L

K
K(SAL

L
Q
Q

K                                                                          9

It suggests that the variation rate of per capita output is the sum of the It suggests that the variation rate of per capita output is the sum of the It suggests that the variation rate of
contributions made by the growth rate of MFP  and the growth rate of capital intensity 
to the growth rate of per capita output; or it can be modified into: 

)
L
L

Q
Q(S)

K
K

Q
Q(SA LK                                                              10

That is to say, the MFP  index is the sum of the contributions made by the two 
factors to the productivity. 

Or

)
K
K(S)

L
L(SAQ

Q
KL                                                                        11

From the above we can know that among the contribution factors of the real GDP 
growth, except the contributions made by the increase of labor and capital inputs, the 
other factors such as the enhancement of input quality, technical evolution, 
improvement of resource utilization efficiency, and R&D all can be included in the 
contributions of MFP .

74



implies the influence of the variation of production scale on the productivity. Obviously, 
the variation rate of multifactor productivity is not consistent with the technological 
advancement rate expressed by the movement of production function. Except when 

11 )Ecq/(  (i.e., when the return to scale is constant), the variation of multifactor 
productivity will be affected by both technological advancement and variation of 
production scale. In case of incremental return to scale ( 11 )Ecq/( ) MFP/PFM
will be bigger than the technological advancement rate A  evaluated from the aspect of 
production; contrarily in case of diminishing return to scale, MFP/PFM will be smaller 
than A .

From the above discussion we can know that, theoretically, both the economy of 
scale and technological advancement make some contributions to the growth of output. 
So the growth rate of MFP  would be estimated incorrectly if the effect of economy of 
scale is neglected. However, a constant return to scale is usually supposed in the 
practice of national income statistics according to the conception that costs equal to 
incomes. Therefore, 
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The above equation can be modified into: 
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It suggests that the variation rate of per capita output is the sum of the 
contributions made by the growth rate of MFP  and the growth rate of capital intensity 
to the growth rate of per capita output; or it can be modified into: 
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That is to say, the MFP  index is the sum of the contributions made by the two 
factors to the productivity. 

Or
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From the above we can know that among the contribution factors of the real GDP 
growth, except the contributions made by the increase of labor and capital inputs, the 
other factors such as the enhancement of input quality, technical evolution, 
improvement of resource utilization efficiency, and R&D all can be included in the 
contributions of MFP .

2. Production function and assessment of data reliability

The evaluation of productivity is affected by the statistic data and the evaluation 
formula very much, and error may take place in data collection and processing. 
Therefore, assessment of data reliability should be made before making any research in 
this field. How to judge the reliability? Basically, if proper explanation of certain 
economic phenomenon can be made based on some statistic data, we think the data are 
reliable to some degree. However, what is the rule of judgment? There are different 
answers. As the emphasis of this article is placed on the evaluation of productivity, we 
can choose the following rule to assess the reliability of statistic data: ask whether the 
statistic data can match with a production function that meets economic theories; If yes, 
the data may be called reliable. 

In this article, the Translog production function with fewer limitations and the 

Seemingly Unrelated Regression Equations SURE method are used to assess the 

following equations: 

Production function: 
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Where, 
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         i j = L K jiij i ≠ j 

)t(U )t(Vi i  L K all are disturbance terms, which reflect the statistic 
errors and the incomplete efficiency of decision. 

To evaluate the relations between input factor productivity and production 
technology as well as between production input and output the economic variables such 
as gross real GDP, total working hours, real capital stock labor reward, factor cost share 
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are selected and the SURE method are used based on the supposition of constant return 
to scale, to estimate the production function and check whether it meets the 
requirements of monotonicity, quasi-concavity, the law of diminishing return, and 
second-order conditions bigger than zero. 
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