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Part II 

 

10. Individual Analysis for ASEAN Member States 

10.1. Malaysia 

a) Correlation coefficients 

Total of 148 factors of historical data during 2005–2015 extracted from World Bank database. 

Note the definitions of the variables in the Appendix. Numbers are the actual coefficients. 

**. Correlation is significant at the 0.01 level (2-tailed). 

*. Correlation is significant at the 0.05 level (2-tailed). 

For patent resident applications, here is the list of significant variables. 

1. Industry, value added (% of GDP) -.953** 

2. Manufacturing, value added (% of GDP) -.954** 

3. Services, etc. value added (% of GDP) .962** 

4. Adjusted net savings, excluding particulate emission damage (% of gross national 

income (GNI)) -.839** 

5. Adjusted savings: education expenditure (% of GNI) .746** 

6. Adjusted savings: energy depletion (% of GNI) -.736** 

7. Adjusted savings: natural resources depletion (% of GNI) -.718* 

8. Agricultural methane emissions (thousand metric tons of CO2 equivalent)

 -.751** 

9. Aquaculture production (metric tons) .905** 

10. Armed forces personnel (% of total labour force) -.843** 

11. Birth rate, crude (per 1,000 people) -.916** 

12. CO2 emissions (kilogrammes (kg) per PPP US$ of GDP) -.644* 

13. CO2 emissions from electricity and heat production, total (% of total fuel combustion)

 .859** 

14. CO2 emissions from manufacturing industries and construction (% of total fuel 

combustion) -.923** 
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15. Compensation of employees (% of expense) .783** 

16. Consumer price index (2010 = 100) .881** 

17. Cost of business start-up procedures (% of GNI per capita) -.893** 

18. Cost to import (US$ per container) .821** 

19. Customs and other import duties (% of tax revenue) -.868** 

20. Electric power consumption (kilowatt hours (kWh) per capita) .954** 

21. Employers, total (% of total employment) .603* 

22. Employment in industry (% of total employment) -.874** 

23. Employment in services (% of total employment) .943** 

24. Exports of goods and services (% of GDP) -.932** 

25. Final consumption expenditure, etc. (% of GDP) .902** 

26. Food exports (% of merchandise exports) .738** 

27. Food imports (% of merchandise imports) .898** 

28. GDP per person employed (constant 2011 PPP US$) .808** 

29. General government final consumption expenditure (% of GDP) .870** 

30. Gross domestic savings (% of GDP) -.902** 

31. Gross national expenditure (% of GDP) .763** 

32. High-technology exports (% of manufactured exports) -.752** 

33. Imports of goods and services (% of GDP) -.967** 

34. Labour force, total .808** 

35. Listed domestic companies, total -.908** 

36. Merchandise exports (current US$) .662* 

37. Merchandise trade (% of GDP) -.967** 

38. Military expenditure (% of GDP) -.830** 

39. Mobile cellular subscriptions .897** 

40. Net foreign assets (current local currency units (LCU)) .723* 

41. Net official development assistance (ODA) received per capita (current US$) -.638* 

42. Net ODA and official aid received (current US$) -.622* 

43. New businesses registered (number) .828** 

44. Population growth (annual %) -.625* 

45. Renewable energy consumption (% of total final energy consumption) -.650* 

46. Research and development expenditure (% of GDP) .958** 
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47. Researchers in R&D (per million people) .891** 

48. Scientific and technical journal articles .870** 

49. Start-up procedures to register a business (number) -.680* 

50. Technicians in R&D (per million people) .792** 

51. Time required to start a business (days) -.911** 

52. Adjusted net enrolment rate, lower-secondary, both sexes (%) -.687* 

53. Current expenditure other than staff compensation as % of total expenditure in tertiary 

public institutions (%) -.894** 

54. Effective transition rate from primary to lower-secondary general education, both 

sexes (%) -.810** 

55. Enrolment in early childhood education, both sexes (number) .921** 

56. Enrolment in pre-primary education, both sexes (number) .916** 

57. Enrolment in secondary education, both sexes (number) .730* 

58. Enrolment in tertiary education per 100,000 inhabitants, both sexes .693* 

59. Enrolment in upper-secondary education, both sexes (number) .655* 

60. GDP per capita (constant 2005 US$) .788** 

61. Net flow of internationally mobile students (inbound - outbound), both sexes (number)

 .960** 

62. Percentage of graduates from agriculture programmes in tertiary education who are 

female (%) -.812** 

63. Percentage of graduates from tertiary education graduating from agriculture 

programmes, both sexes (%) -.819** 

64. Percentage of male graduates from tertiary education graduating from science 

programmes, male (%) -.833** 

65. Percentage of male graduates from tertiary education graduating from social sciences, 

business, and law programmes, male (%) .621* 

66. Percentage of students in tertiary education enrolled in science programmes, both 

sexes (%) -.934** 

67. Percentage of students in upper-secondary education enrolled in vocational 

programmes, both sexes (%) .676* 

68. Percentage of teachers in secondary education who are female (%) .623* 

69. Personal computers (per 100 people) .882** 
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70. Pupil/trained teacher ratio in primary education (headcount basis) -.916** 

71. Pupil-teacher ratio in primary education (headcount basis) -.948** 

72. Pupil-teacher ratio in secondary education (headcount basis) -.927** 

73. Teachers in tertiary education programmes, both sexes (number) .908** 

For patent non-resident applications, here is the list of significant variables. 

1. Adjusted net savings, excluding particulate emission damage (% of GNI) -.715* 

2. Adjusted savings: education expenditure (% of GNI) .841** 

3. Armed forces personnel (% of total labour force) -.649* 

4. Bank capital to assets ratio (%) .849* 

5. CO2 emissions from manufacturing industries and construction (% of total fuel 

combustion) -.730* 

6. Communications, computer, etc. (% of service exports, BoP) .829** 

7. Computer, communications and other services (% of commercial service exports)

 .831** 

8. Consumer price index (2010 = 100) .620* 

9. Cost of business start-up procedures (% of GNI per capita) -.607* 

10. Cost to import (US$ per container) .605* 

11. Employment-to-population ratio, 15+, total (%) (modelled ILO2 estimate) .637* 

12. Exports of goods and services (% of GDP) -.640* 

13. Final consumption expenditure, etc. (% of GDP) .649* 

14. General government final consumption expenditure (% of GDP) .603* 

15. Gross domestic savings (% of GDP) -.649* 

16. Gross national expenditure (% of GDP) .643* 

17. Labour force participation rate, total (% of total population aged 15+) (modelled ILO 

estimate) .652* 

18. Labour force, total .668* 

19. Military expenditure (% of GDP) -.620* 

20. Mobile cellular subscriptions .654* 

21. Net ODA received per capita (current US$) -.772** 

22. Net ODA and official aid received (current US$) -.766** 

 
2 International Labor Organization. 
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23. R&D expenditure (% of GDP) .637* 

24. Researchers in R&D (per million people) .703* 

25. Scientific and technical journal articles .690* 

26. Start-up procedures to register a business (number) -.675* 

27. Technicians in R&D (per million people) .649* 

28. Capital expenditure as % of total expenditure in tertiary public institutions (%) -.628* 

29. Effective transition rate from primary to lower-secondary general education, both 

sexes (%) -.685* 

30. Enrolment in early childhood education, both sexes (number) .701* 

31. Enrolment in pre-primary education, both sexes (number) .701* 

32. Enrolment in secondary education, both sexes (number) .665* 

33. Enrolment in upper-secondary education, both sexes (number) .659* 

34. Expenditure on education as % of total government expenditure (%) .670* 

35. Percentage of graduates from engineering, manufacturing, and construction 

programmes in tertiary education who are female (%) .752** 

36. Percentage of graduates from tertiary education graduating from engineering, 

manufacturing, and construction programmes, both sexes (%) -.662* 

37. Percentage of male graduates from tertiary education graduating from agriculture 

programmes, male (%) .703* 

38. Percentage of students in tertiary education enrolled in engineering, manufacturing, 

and construction programmes, both sexes (%) -.603* 

39. Personal computers (per 100 people) .641* 

40. Teachers in tertiary education programmes, both sexes (number) .626* 

For design resident applications, here is the list of significant variables. 

1. Chemicals (% of value added in manufacturing) -.620* 

2. Price level ratio of PPP conversion factor (GDP) to market exchange rate .613* 

3. Percentage of graduates from science programmes in tertiary education who are 

female (%) .708* 

For design non-resident applications, here is the list of significant variables. 

1. Adjusted savings: consumption of fixed capital (% of GNI) -.787** 
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2. Employment-to-population ratio, 15+, total (%) (modelled ILO estimate) .626* 

3. Government expenditure per student, tertiary (% of GDP per capita) -.622* 

4. Gross capital formation (% of GDP) .815** 

5. Gross national expenditure (% of GDP) .620* 

6. Manufactures imports (% of merchandise imports) -.629* 

7. Merchandise exports (current US$) .680* 

8. Start-up procedures to register a business (number) -.660* 

9. Tertiary education, academic staff (% female) .663* 

10. Unemployment, total (% of total labour force) (modelled ILO estimate)

 -.740** 

11. Government expenditure per tertiary student as % of GDP per capita (%) -.622* 

12. Percentage of students in upper-secondary education enrolled in vocational 

programmes, both sexes (%) .635* 

13. Percentage of teachers in tertiary education who are female (%) .663* 

For trademark resident applications, here is the list of significant variables. 

1. Industry, value added (% of GDP) -.860** 

2. Manufacturing, value added (% of GDP) -.874** 

3. Services, etc. value added (% of GDP) .913** 

4. Adjusted net savings, excluding particulate emission damage (% of GNI)

 -.786** 

5. Adjusted savings: education expenditure (% of GNI) .803** 

6. Adjusted savings: energy depletion (% of GNI) -.827** 

7. Adjusted savings: natural resources depletion (% of GNI) -.811** 

8. Agricultural methane emissions (thousand metric tons of CO2 equivalent)

 -.856** 

9. Alternative and nuclear energy (% of total energy use) .730* 

10. Aquaculture production (metric tons) .752** 

11. Armed forces personnel (% of total labour force) -.970** 

12. Bank capital to assets ratio (%) .932** 

13. Birth rate, crude (per 1,000 people) -.897** 

14. CO2 emissions (kg per PPP US$ of GDP) -.902** 
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15. CO2 emissions from electricity and heat production, total (% of total fuel combustion)

 .720* 

16. CO2 emissions from manufacturing industries and construction (% of total fuel 

combustion) -.818** 

17. Compensation of employees (% of expense) .841** 

18. Consumer price index (2010 = 100) .979** 

19. Cost of business start-up procedures (% of GNI per capita) -.968** 

20. Cost to import (US$ per container) .873** 

21. Customs and other import duties (% of tax revenue) -.821** 

22. Electric power consumption (kWh per capita) .928** 

23. Employers, total (% of total employment) .703* 

24. Employment in industry (% of total employment) -.732* 

25. Employment in services (% of total employment) .869** 

26. Employment-to-population ratio, 15+, total (%) (modelled ILO estimate) .738** 

27. Expenditure on tertiary education (% of government expenditure on education)

 -.816** 

28. Exports of goods and services (% of GDP) -.955** 

29. Final consumption expenditure, etc. (% of GDP) .940** 

30. Food imports (% of merchandise imports) .784** 

31. GDP per person employed (constant 2011 PPP US$) .965** 

32. General government final consumption expenditure (% of GDP) .783** 

33. Government expenditure per student, tertiary (% of GDP per capita) -.626* 

34. Gross domestic savings (% of GDP) -.940** 

35. Gross national expenditure (% of GDP) .921** 

36. High-technology exports (% of manufactured exports) -.716* 

37. Imports of goods and services (% of GDP) -.911** 

38. Labour force participation rate, total (% of total population aged 15+) (modelled ILO 

estimate) .725* 

39. Labour force, total .965** 

40. Listed domestic companies, total -.960** 

41. Machinery and transport equipment (% of value added in manufacturing) .651* 

42. Manufactures imports (% of merchandise imports) -.730* 
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43. Merchandise exports (current US$) .750** 

44. Merchandise trade (% of GDP) -.908** 

45. Military expenditure (% of GDP) -.838** 

46. Mobile cellular subscriptions .950** 

47. Net foreign assets (current LCU) .828** 

48. New businesses registered (number) .962** 

49. Population growth (annual %) -.811** 

50. R&D expenditure (% of GDP) .949** 

51. Researchers in R&D (per million people) .923** 

52. Scientific and technical journal articles .941** 

53. Start-up procedures to register a business (number) -.814** 

54. Technical cooperation grants (BoP3, current US$) -.719* 

55. Technicians in R&D (per million people) .803** 

56. Tertiary education, academic staff (% female) .672* 

57. Time required to start a business (days) -.888** 

58. Unemployment, total (% of total labour force) (modelled ILO estimate) -.653* 

59. Adjusted net enrolment rate, lower-secondary, both sexes (%) -.731* 

60. Current expenditure other than staff compensation as % of total expenditure in tertiary 

public institutions (%) -.906** 

61. Effective transition rate from primary to lower-secondary general education, both 

sexes (%) -.966** 

62. Enrolment in early childhood education, both sexes (number) .921** 

63. Enrolment in pre-primary education, both sexes (number) .924** 

64. Enrolment in secondary education, both sexes (number) .918** 

65. Enrolment in upper-secondary education, both sexes (number) .831** 

66. Expenditure on tertiary education as % of government expenditure on education (%)

 -.816** 

67. GDP per capita (constant 2005 US$) .979** 

68. Government expenditure per tertiary student as % of GDP per capita (%) -.626* 

69. Net flow of internationally mobile students (inbound - outbound), both sexes (number)

 .806* 

 
3 Balance of payment 
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70. Percentage of graduates from agriculture programmes in tertiary education who are 

female (%) -.871** 

71. Percentage of graduates from tertiary education graduating from agriculture 

programmes, both sexes (%) -.878** 

72. Percentage of graduates from tertiary education graduating from social sciences, 

business, and law programmes, both sexes (%) .615* 

73. Percentage of male graduates from tertiary education graduating from science 

programmes, male (%) -.875** 

74. Percentage of students in tertiary education enrolled in science programmes, both 

sexes (%) -.850** 

75. Percentage of students in upper-secondary education enrolled in vocational 

programmes, both sexes (%) .895** 

76. Percentage of teachers in tertiary education who are female (%) .672* 

77. Personal computers (per 100 people) .977** 

78. Pupil/trained teacher ratio in primary education (headcount basis) -.954** 

79. Pupil-teacher ratio in primary education (headcount basis) -.921** 

80. Pupil-teacher ratio in secondary education (headcount basis) -.942** 

81. Teachers in tertiary education programmes, both sexes (number) .800** 

For trademark non-resident applications, here is the list of significant variables. 

1. Industry, value added (% of GDP) -.681* 

2. Manufacturing, value added (% of GDP) -.682* 

3. Services, etc. value added (% of GDP) .730* 

4. Adjusted net savings, excluding particulate emission damage (% of GNI) -.632* 

5. Adjusted savings: education expenditure (% of GNI) .845** 

6. Adjusted savings: energy depletion (% of GNI) -.648* 

7. Adjusted savings: natural resources depletion (% of GNI) -.629* 

8. Agricultural methane emissions (thousand metric tons of CO2 equivalent)

 -.763** 

9. Alternative and nuclear energy (% of total energy use) .743** 

10. Aquaculture production (metric tons) .604* 

11. Armed forces personnel (% of total labour force) -.930** 
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12. Birth rate, crude (per 1,000 people) -.728* 

13. CO2 emissions (kg per PPP US$ of GDP) -.922** 

14. CO2 emissions from electricity and heat production, total (% of total fuel combustion)

 .604* 

15. CO2 emissions from manufacturing industries and construction (% of total fuel 

combustion) -.704* 

16. Communications, computer, etc. (% of service exports, BoP) .705* 

17. Compensation of employees (% of expense) .732* 

18. Computer, communications, and other services (% of commercial service exports)

 .713* 

19. Consumer price index (2010 = 100) .896** 

20. Cost of business start-up procedures (% of GNI per capita) -.825** 

21. Cost to import (US$ per container) .717* 

22. Customs and other import duties (% of tax revenue) -.654* 

23. Electric power consumption (kWh per capita) .789** 

24. Employers, total (% of total employment) .637* 

25. Employment in services (% of total employment) .687* 

26. Employment-to-population ratio, 15+, total (%) (modelled ILO estimate) .885** 

27. Expenditure on tertiary education (% of government expenditure on education)

 -.861** 

28. Exports of goods and services (% of GDP) -.840** 

29. Final consumption expenditure, etc. (% of GDP) .823** 

30. Food imports (% of merchandise imports) .623* 

31. GDP per person employed (constant 2011 PPP US$) .890** 

32. General government final consumption expenditure (% of GDP) .686* 

33. Gross capital formation (% of GDP) .800** 

34. Gross domestic savings (% of GDP) -.823** 

35. Gross national expenditure (% of GDP) .931** 

36. Imports of goods and services (% of GDP) -.733* 

37. Labour force participation rate, total (% of total population aged 15+) (modelled ILO 

estimate) .859** 

38. Labour force, total .942** 
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39. Listed domestic companies, total -.857** 

40. Machinery and transport equipment (% of value added in manufacturing) .712* 

41. Manufactures imports (% of merchandise imports) -.713* 

42. Merchandise exports (current US$) .792** 

43. Merchandise trade (% of GDP) -.719* 

44. Military expenditure (% of GDP) -.809** 

45. Mobile cellular subscriptions .878** 

46. Net foreign assets (current LCU) .833** 

47. New businesses registered (number) .896** 

48. Population growth (annual %) -.664* 

49. R&D expenditure (% of GDP) .801** 

50. Researchers in R&D (per million people) .862** 

51. Scientific and technical journal articles .897** 

52. Start-up procedures to register a business (number) -.916** 

53. Technical cooperation grants (BoP, current US$) -.679* 

54. Technicians in R&D (per million people) .808** 

55. Tertiary education, academic staff (% female) .747** 

56. Time required to start a business (days) -.775** 

57. Unemployment, total (% of total labour force) (modelled ILO estimate)

 -.878** 

58. Adjusted net enrolment rate, lower-secondary, both sexes (%) -.625* 

59. Current expenditure other than staff compensation as % of total expenditure in tertiary 

public institutions (%) -.801** 

60. Effective transition rate from primary to lower-secondary general education, both 

sexes (%) -.941** 

61. Enrolment in early childhood education, both sexes (number) .786** 

62. Enrolment in pre-primary education, both sexes (number) .791** 

63. Enrolment in secondary education, both sexes (number) .922** 

64. Enrolment in upper-secondary education, both sexes (number) .876** 

65. Expenditure on tertiary education as % of government expenditure on education (%)

 -.861** 

66. GDP per capita (constant 2005 US$) .958** 
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67. Percentage of graduates from agriculture programmes in tertiary education who are 

female (%) -.745** 

68. Percentage of graduates from tertiary education graduating from agriculture 

programmes, both sexes (%) -.756** 

69. Percentage of male graduates from tertiary education graduating from agriculture 

programmes, male (%) .687* 

70. Percentage of male graduates from tertiary education graduating from science 

programmes, male (%) -.819** 

71. Percentage of students in tertiary education enrolled in science programmes, both 

sexes (%) -.667* 

72. Percentage of students in upper-secondary education enrolled in vocational 

programmes, both sexes (%) .923** 

73. Percentage of teachers in tertiary education who are female (%) .747** 

74. Personal computers (per 100 people) .905** 

75. Pupil/trained teacher ratio in primary education (headcount basis) -.830** 

76. Pupil-teacher ratio in primary education (headcount basis) -.776** 

77. Pupil-teacher ratio in secondary education (headcount basis) -.762** 

For utility model resident applications, here is the list of significant variables. 

1. Industry, value added (% of GDP) -.698* 

2. Manufacturing, value added (% of GDP) -.678* 

3. Services, etc. value added (% of GDP) .772** 

4. Adjusted net savings, excluding particulate emission damage (% of GNI) -.690* 

5. Adjusted savings: education expenditure (% of GNI) .825** 

6. Adjusted savings: energy depletion (% of GNI) -.819** 

7. Adjusted savings: natural resources depletion (% of GNI) -.807** 

8. Agricultural methane emissions (thousand metric tons of CO2 equivalent)

 -.735** 

9. Alternative and nuclear energy (% of total energy use) .633* 

10. Armed forces personnel (% of total labour force) -.916** 

11. Bank capital to assets ratio (%) .833* 

12. Birth rate, crude (per 1,000 people) -.699* 
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13. CO2 emissions (kg per PPP US$ of GDP) -.823** 

14. CO2 emissions from electricity and heat production, total (% of total fuel combustion)

 .622* 

15. CO2 emissions from manufacturing industries and construction (% of total fuel 

combustion) -.764** 

16. Communications, computer, etc. (% of service exports, BoP) .622* 

17. Compensation of employees (% of expense) .809** 

18. Computer, communications, and other services (% of commercial service exports)

 .630* 

19. Consumer price index (2010 = 100) .898** 

20. Cost of business start-up procedures (% of GNI per capita) -.870** 

21. Cost to import (US$ per container) .836** 

22. Electric power consumption (kWh per capita) .795** 

23. Employers, total (% of total employment) .685* 

24. Employment in services (% of total employment) .725* 

25. Employment-to-population ratio, 15+, total (%) (modelled ILO estimate) .845** 

26. Expenditure on tertiary education (% of government expenditure on education)

 -.745** 

27. Exports of goods and services (% of GDP) -.836** 

28. Final consumption expenditure, etc. (% of GDP) .852** 

29. Food imports (% of merchandise imports) .627* 

30. GDP per person employed (constant 2011 PPP US$) .884** 

31. General government final consumption expenditure (% of GDP) .621* 

32. Gross capital formation (% of GDP) .634* 

33. Gross domestic savings (% of GDP) -.852** 

34. Gross national expenditure (% of GDP) .887** 

35. Imports of goods and services (% of GDP) -.752** 

36. Labour force participation rate, total (% of total population aged 15+) (modelled ILO 

estimate) .836** 

37. Labour force, total .938** 

38. Listed domestic companies, total -.829** 

39. Machinery and transport equipment (% of value added in manufacturing) .812** 
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40. Merchandise exports (current US$) .644* 

41. Merchandise trade (% of GDP) -.730* 

42. Military expenditure (% of GDP) -.734* 

43. Mobile cellular subscriptions .842** 

44. Net foreign assets (current LCU) .763** 

45. Net ODA received per capita (current US$) -.603* 

46. New businesses registered (number) .891** 

47. Population growth (annual %) -.816** 

48. Research and development expenditure (% of GDP) .837** 

49. Researchers in R&D (per million people) .872** 

50. Scientific and technical journal articles .891** 

51. Start-up procedures to register a business (number) -.831** 

52. Technical cooperation grants (BoP, current US$) -.712* 

53. Technicians in R&D (per million people) .742** 

54. Time required to start a business (days) -.748** 

55. Unemployment, total (% of total labour force) (modelled ILO estimate) -.692* 

56. Current expenditure other than staff compensation as % of total expenditure in tertiary 

public institutions (%) -.810** 

57. Effective transition rate from primary to lower-secondary general education, both 

sexes (%) -.932** 

58. Enrolment in early childhood education, both sexes (number) .819** 

59. Enrolment in pre-primary education, both sexes (number) .830** 

60. Enrolment in primary education, both sexes (number) -.657* 

61. Enrolment in secondary education, both sexes (number) .932** 

62. Enrolment in upper-secondary education, both sexes (number) .844** 

63. Expenditure on tertiary education as % of government expenditure on education (%)

 -.745** 

64. GDP per capita (constant 2005 US$) .946** 

65. Net flow of internationally mobile students (inbound - outbound), both sexes (number)

 .721* 

66. Percentage of graduates from agriculture programmes in tertiary education who are 

female (%) -.693* 
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67. Percentage of graduates from tertiary education graduating from agriculture 

programmes, both sexes (%) -.692* 

68. Percentage of male graduates from tertiary education graduating from agriculture 

programmes, male (%) .622* 

69. Percentage of male graduates from tertiary education graduating from science 

programmes, male (%) -.743** 

70. Percentage of students in tertiary education enrolled in science programmes, both 

sexes (%) -.711* 

71. Percentage of students in upper-secondary education enrolled in vocational 

programmes, both sexes (%) .773** 

72. Personal computers (per 100 people) .907** 

73. Pupil/trained teacher ratio in primary education (headcount basis) -.848** 

74. Pupil-teacher ratio in primary education (headcount basis) -.764** 

75. Pupil-teacher ratio in secondary education (headcount basis) -.834** 

76. Pupil-teacher ratio in tertiary education (headcount basis) -.671* 

77. Teachers in tertiary education programmes, both sexes (number) .757** 

For utility model non-resident applications, here is the list of significant variables. 

1. Employment-to-population ratio, 15+, total (%) (modelled ILO estimate) .644* 

2. Labour force participation rate, total (% of total population aged 15+) (modelled ILO 

estimate) .645* 

3. Machinery and transport equipment (% of value added in manufacturing) .639* 

4. Technical cooperation grants (BoP, current US$) -.897** 

5. Capital expenditure as % of total expenditure in tertiary public institutions (%) -.672* 

6. Percentage of male graduates from tertiary education graduating from agriculture 

programmes, male (%) .619* 
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b) Multi-regression analysis 

Figure 16. Multiple Regression Analysis by Using Stepwise Method on the Relevant 

Factors of Resident Patent Applications 

 

Source: Authors’ calculation. 

According to Figure 16, in order to increase resident patent applications in Malaysia, X3 

‘population growth’ should be increased. However, X1 ‘imports of goods and services (% of 

GDP)’ and X4 ‘pupil-teacher ratio in secondary education’ should be decreased. That is, 

Malaysia should not rely on imports from abroad; instead, they should export their goods and 

services, and the number of teachers in secondary school should be increased. 

Figure 17. Multiple Regression Analysis by Using Stepwise Method on the Relevant 

Factors of Non-Resident Patent 

 

Source: Authors’ calculation. 
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According to Figure 17, in order to decrease non-resident patent applications in Malaysia, 

which would lead to an increase in resident patent applications, X2 ‘percentage of graduates 

from tertiary education graduating from engineering, manufacturing, and construction 

programmes, both sexes (%)’ and X3 ‘capital expenditure as % of total expenditure in tertiary 

public institutions (%)’ should be increased. That is, Malaysia should increase expenditure on 

tertiary education and especially encourage tertiary education in engineering, manufacturing, 

and construction to increase resident patent applications. 

Figure 18. Multiple Regression Analysis by Using Stepwise Method on the Relevant 

Factors of Resident Design Application 

 
Source: Authors’ calculation. 

From Figure 18, X1 ‘percentage of graduates from science programmes in tertiary education 

who are female (%)’ should be increased for resident design applications in Malaysia.  

Figure 19. Multiple Regression Analysis by Using Stepwise Method on the Relevant 

Factors of Non-Resident Design Applications

 
Source: Authors’ calculation. 
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From Figure 19, X2 ‘adjusted savings: consumption of fixed capital (% of GNI)’ should be 

increased to decrease the non-resident design applications in Malaysia, which would lead to 

an increase in resident design applications. 

Figure 20. Multiple Regression Analysis by Using Stepwise Method on the Relevant 

Factors of Resident Trademark Applications 

 

Source: Authors’ calculation. 

From Figure 20, X1 ‘consumer price index (2010 = 100)’, X2 ‘percentage of graduates from 

tertiary education graduating from social sciences, business, and law programmes, both sexes 

(%)’ and X3 ‘gross national expenditure (% of GDP)’ should be increased for resident 

trademark applications in Malaysia. 

Figure 21. Multiple Regression Analysis by Using Stepwise Method on the Relevant 

Factors of Non-Resident Trademark Applications

 
Source: Authors’ calculation. 
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From Figure 21, X4 ‘adjusted net enrolment rate, lower-secondary, both sexes (%)’ should be 

increased to decrease non-resident trademark applications in Malaysia, which would lead to 

an increase in resident trademark applications. 

Figure 22. Multiple Regression Analysis by Using Stepwise Method on the Relevant 

Factors of Resident Utility Model Applications 

 

Source: Authors’ calculation. 

From Figure 22, X1 ‘GDP per capita (constant 2005 US$)’ and X3 ‘expenditure on tertiary 

education (% of government expenditure on education)’ should be increased to increase 

resident utility model applications in Malaysia. 

Figure 23. Multiple Regression Analysis by Using Stepwise Method on the Relevant 

Factors of Non-Resident Utility Model

 

Source: Authors’ calculation. 
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From Figure 23, X1 ‘technical cooperation grants (BoP, current US$)’ and X2 ‘capital 

expenditure as % of total expenditure in tertiary public institutions (%)’ should be increased 

to decrease non-resident utility model applications in Malaysia, which would lead to an 

increase in resident applications. 

c) Forecast 

Figure 24. Forecast of Patent Applications by Using Multiple Regression Formula

 

Source: Authors’ calculation. 

Figure 25. Forecast of Trademark Applications by Using Multiple Regression Formula 

(Stepwise Method)  

 

Source: Authors’ calculation. 

 

  

Malaysia  
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Figure 26. Forecast of Design Applications by Using Multiple Regression Formula 

(Stepwise Method) 

 

Source: Authors’ calculation. 

 

Figure 27. Forecast of Utility Model Applications by Using Multiple Regression Formula 

(Stepwise Method) 

 

Source: Authors’ calculation. 

 

In Malaysia, Figures 24–27 show that applications for all IPs are expected to increase in the 

future, with the number of applications in 2035 almost twice as much as the current (2015) 

number, except for design.  

  

Malaysia  

Malaysia  
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Figure 28. The Actual WB Data Applicable to All IPs Regression Formulas (Malaysia) 

 

Source: Authors’ calculation. 

Figure 29. Forecast of Each Application by Residents 

 

Source: Authors’ calculation. 

In Malaysia, the number of trademark applications by residents dominates all IPs and this will 

continue in the future.  
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Figure 30. Forecast of Each Application by Non-Residents 

 

Source: Authors’ calculation. 

 

10.2. Viet Nam 

a) Correlation coefficients 

Total of 111 factors of historical data during 2005–2015 extracted from World Bank database. 

Note the definitions of the variables are in the Appendix. Numbers are the actual coefficients; 

**. Correlation is significant at the 0.01 level (2-tailed). 

*. Correlation is significant at the 0.05 level (2-tailed). 

For patent resident applications, here is the list of significant variables. 

1. Services, etc. value added (% of GDP) .886* 

2. Adjusted savings: education expenditure (% of GNI) .749** 

3. Adjusted savings: energy depletion (% of GNI) -.836** 

4. Adjusted savings: natural resources depletion (% of GNI) -.885** 

5. Agricultural methane emissions (thousand metric tons of CO2 equivalent) .934** 

6. Alternative and nuclear energy (% of total energy use) .711* 

7. Aquaculture production (metric tons) .888** 

8. Armed forces personnel (% of total labour force) -.895** 



38 

9. CO2 emissions from electricity and heat production, total (% of total fuel combustion)

 .857** 

10. Compulsory education, duration (years) .642* 

11. Consumer price index (2010 = 100) .932** 

12. Cost of business start-up procedures (% of GNI per capita) -.879** 

13. Electric power consumption (kWh per capita) .918** 

14. Employment in industry (% of total employment) .910** 

15. Employment in services (% of total employment) .944** 

16. Employment-to-population ratio, 15+, total (%) (modelled ILO estimate) .895** 

17. Exports of goods and services (% of GDP) .923** 

18. Food exports (% of merchandise exports) -.941** 

19. Food imports (% of merchandise imports) .794** 

20. Foreign direct investment, net outflows (% of GDP) .619* 

21. GDP per person employed (constant 2011 PPP US$) .969** 

22. General government final consumption expenditure (% of GDP) .959** 

23. Gross capital formation (% of GDP) -.805** 

24. Gross national expenditure (% of GDP) -.699* 

25. High-technology exports (% of manufactured exports) .877** 

26. High-technology exports (current US$) .976** 

27. Labour force participation rate, total (% of total population aged 15+) (modelled ILO 

estimate) .939** 

28. Labour force, total .947** 

29. Listed domestic companies, total .782* 

30. Machinery and transport equipment (% of value added in manufacturing) .797* 

31. Manufactures exports (% of merchandise exports) .934** 

32. Manufactures imports (% of merchandise imports) .672* 

33. Merchandise exports (current US$) .974** 

34. Merchandise trade (% of GDP) .829** 

35. Mobile cellular subscriptions .760** 

36. Net foreign assets (current LCU) .886** 

37. Net ODA received per capita (current US$) .613* 

38. Net ODA and official aid received (current US$) .673* 



39 

39. Physicians (per 1,000 people) .730* 

40. Price-level ratio of PPP conversion factor (GDP) to market exchange rate .850** 

41. Renewable energy consumption (% of total final energy consumption)

 -.815** 

42. Scientific and technical journal articles .923** 

43. Start-up procedures to register a business (number) -.802** 

44. Tertiary education, academic staff (% female) .810** 

45. Time required to start a business (days) -.849** 

46. Unemployment, total (% of total labour force) (modelled ILO estimate) -.616* 

47. Government expenditure on education as % of GDP (%) .905* 

48. Primary completion rate, both sexes (%) .764** 

49. Cumulative drop-out rate to the last grade of lower-secondary general education, both 

sexes (%)  -.638* 

50. Duration of compulsory education (years) .642* 

51. Enrolment in early childhood education, both sexes (number) .913** 

52. Enrolment in pre-primary education, both sexes (number) .974** 

53. Enrolment in tertiary education per 100,000 inhabitants, both sexes .919** 

54. GDP per capita (constant 2005 US$) .969** 

55. Graduates from ISCED 5 programmes in tertiary education, both sexes (number)

 .937** 

56. Graduates from tertiary education, both sexes (number) .962** 

57. Gross enrolment ratio, tertiary, both sexes (%) .933** 

58. Percentage of enrolment in tertiary education in private institutions (%)  .613* 

59. Percentage of graduates from agriculture programmes in tertiary education who are 

female (%)  .686* 

60. Percentage of graduates from engineering, manufacturing, and construction 

programmes in tertiary education who are female (%)  .915** 

61. Percentage of graduates from science and technology programmes in tertiary 

education who are female (%)  .915** 

62. Percentage of graduates from tertiary education graduating from agriculture 

programmes, both sexes (%)  .884** 
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63. Percentage of graduates from tertiary education graduating from engineering, 

manufacturing and construction programmes, both sexes (%)  .884** 

64. Percentage of graduates from tertiary education graduating from social sciences, 

business, and law programmes, both sexes (%)   .711* 

65. Percentage of male graduates from tertiary education graduating from social sciences, 

business, and law programmes, male (%)  .728* 

66. Percentage of students in tertiary education enrolled in engineering, manufacturing, 

and construction programmes, both sexes (%)  .682* 

67. Percentage of students in tertiary education enrolled in health and welfare 

programmes, both sexes (%)  .870** 

68. Percentage of students in tertiary education enrolled in social sciences, business and 

Law programmes, both sexes (%)  -.893** 

69. Percentage of teachers in tertiary education who are female (%) .810** 

70. Personal computers (per 100 people)  .966** 

71. Pupil/trained teacher ratio in primary education (headcount basis)  -.846** 

72. Pupil-teacher ratio in primary education (headcount basis) -.771** 

73. Teachers in tertiary education programmes, both sexes (number) .948** 

For patent non-resident applications, here is the list of significant variables. 

1. Services, etc. value added (% of GDP) .885* 

2. Adjusted savings: consumption of fixed capital (% of GNI) .644* 

3. Adjusted savings: education expenditure (% of GNI) .877** 

4. Adjusted savings: energy depletion (% of GNI) -.857** 

5. Adjusted savings: natural resources depletion (% of GNI) -.857** 

6. Agricultural methane emissions (thousand metric tons of CO2 equivalent) .984** 

7. Alternative and nuclear energy (% of total energy use) .683* 

8. Aquaculture production (metric tons) .963** 

9. Armed forces personnel (% of total labour force) -.920** 

10. CO2 emissions from electricity and heat production, total (% of total fuel combustion)

 .732* 

11. Consumer price index (2010 = 100) .932** 

12. Contributing family workers, total (% of total employment) -.745** 

13. Cost of business start-up procedures (% of GNI per capita) -.950** 
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14. Electric power consumption (kWh per capita) .927** 

15. Employment in industry (% of total employment) .961** 

16. Employment in services (% of total employment) .957** 

17. Employment-to-population ratio, 15+, total (%) (modelled ILO estimate) .765** 

18. Exports of goods and services (% of GDP) .910** 

19. Food exports (% of merchandise exports) -.820** 

20. Food imports (% of merchandise imports) .854** 

21. Foreign direct investment, net outflows (% of GDP) .651* 

22. GDP per person employed (constant 2011 PPP US$) .971** 

23. General government final consumption expenditure (% of GDP) .937** 

24. Gross capital formation (% of GDP) -.666* 

25. High-technology exports (% of manufactured exports) .775** 

26. High-technology exports (current US$) .860** 

27. Imports of goods and services (% of GDP) .815** 

28. Labour force participation rate, total (% of total population aged 15+) (modelled ILO 

estimate) .789** 

29. Labour force, total .958** 

30. Listed domestic companies, total .744* 

31. Manufactures exports (% of merchandise exports) .913** 

32. Merchandise exports (current US$) .940** 

33. Merchandise trade (% of GDP) .898** 

34. Military expenditure (% of GDP) .699* 

35. Mobile cellular subscriptions .873** 

36. Net foreign assets (current LCU) .819** 

37. Net ODA received per capita (current US$) .654* 

38. Net ODA and official aid received (current US$) .704* 

39. Physicians (per 1,000 people) .646* 

40. Population growth (annual %) -.618* 

41. Price level ratio of PPP conversion factor (GDP) to market exchange rate .910** 

42. Renewable energy consumption (% of total final energy consumption)

 -.902** 

43. Scientific and technical journal articles .908** 
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44. Start-up procedures to register a business (number) -.816** 

45. Tertiary education, academic staff (% female) .894** 

46. Time required to start a business (days) -.875** 

47. Primary completion rate, both sexes (%)  .881** 

48. Enrolment in early childhood education, both sexes (number)  .848** 

49. Enrolment in pre-primary education, both sexes (number) .940** 

50. Enrolment in tertiary education per 100,000 inhabitants, both sexes  .943** 

51. Expenditure on education as % of total government expenditure (%) .850* 

52. GDP per capita (constant 2005 US$) .967** 

53. Graduates from ISCED 5 programmes in tertiary education, both sexes (number) 

 .876** 

54. Graduates from tertiary education, both sexes (number)  .917** 

55. Gross enrolment ratio, tertiary, both sexes (%)  .940** 

56. Percentage of enrolment in tertiary education in private institutions (%)  .714* 

57. Percentage of graduates from agriculture programmes in tertiary education who are 

female (%)  .799** 

58. Percentage of graduates from engineering, manufacturing, and construction 

programmes in tertiary education who are female (%)  .837** 

59. Percentage of graduates from science and technology programmes in tertiary 

education who are female (%)  .837** 

60. Percentage of graduates from tertiary education graduating from agriculture 

programmes, both sexes (%)  .761** 

61. Percentage of graduates from tertiary education graduating from engineering, 

manufacturing, and construction programmes, both sexes (%)  .761** 

62. Percentage of graduates from tertiary education graduating from social sciences, 

business, and law programmes, both sexes (%)  .609* 

63. Percentage of students in tertiary education enrolled in health and welfare 

programmes, both sexes (%)  .841** 

64. Percentage of students in tertiary education enrolled in social sciences, business, and 

law programmes, both sexes (%)  -.872** 

65. Percentage of teachers in tertiary education who are female (%) .894** 

66. Personal computers (per 100 people)  .938** 
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67. Pupil/trained teacher ratio in primary education (headcount basis)  -.863** 

68. Pupil-teacher ratio in primary education (headcount basis) -.856** 

69. Teachers in tertiary education programmes, both sexes (number) .927** 

For design resident applications, here is the list of significant variables. 

1. Services, etc. value added (% of GDP) .820* 

2. Adjusted savings: consumption of fixed capital (% of GNI) .753** 

3. Adjusted savings: education expenditure (% of GNI) .704* 

4. Adjusted savings: energy depletion (% of GNI) -.885** 

5. Adjusted savings: natural resources depletion (% of GNI) -.898** 

6. Agricultural methane emissions (thousand metric tons of CO2 equivalent) .818** 

7. Aquaculture production (metric tons) .806** 

8. Armed forces personnel (% of total labour force) -.889** 

9. CO2 emissions from electricity and heat production, total (% of total fuel combustion)

 .611* 

10. Consumer price index (2010 = 100) .756** 

11. Contributing family workers, total (% of total employment) -.657* 

12. Cost of business start-up procedures (% of GNI per capita) -.822** 

13. Electric power consumption (kWh per capita) .787** 

14. Employment in industry (% of total employment) .785** 

15. Employment in services (% of total employment) .800** 

16. Employment-to-population ratio, 15+, total (%) (modelled ILO estimate) .603* 

17. Exports of goods and services (% of GDP) .690* 

18. Food exports (% of merchandise exports) -.687* 

19. Food imports (% of merchandise imports) .642* 

20. GDP per person employed (constant 2011 PPP US$) .831** 

21. General government final consumption expenditure (% of GDP) .791** 

22. High-technology exports (% of manufactured exports) .686* 

23. High-technology exports (current US$) .763** 

24. Labour force participation rate, total (% of total population aged 15+) (modelled ILO 

estimate) .650* 

25. Labour force, total .803** 

26. Manufactures exports (% of merchandise exports) .786** 
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27. Manufactures imports (% of merchandise imports) .663* 

28. Merchandise exports (current US$) .779** 

29. Merchandise trade (% of GDP) .663* 

30. Military expenditure (% of GDP) .812** 

31. Mobile cellular subscriptions .699* 

32. Net foreign assets (current LCU) .809** 

33. Net ODA received per capita (current US$) .674* 

34. Net ODA and official aid received (current US$) .705* 

35. Physicians (per 1,000 people) .602* 

36. Price level ratio of PPP conversion factor (GDP) to market exchange rate .724* 

37. Renewable energy consumption (% of total final energy consumption) -.721* 

38. Scientific and technical journal articles .716* 

39. Tertiary education, academic staff (% female) .826** 

40. Time required to start a business (days) -.720* 

41. Primary completion rate, both sexes (%)  .805** 

42. Enrolment in early childhood education, both sexes (number)  .764** 

43. Enrolment in pre-primary education, both sexes (number) .820** 

44. Enrolment in tertiary education per 100,000 inhabitants, both sexes  .784** 

45. GDP per capita (constant 2005 US$) .821** 

46. Graduates from ISCED 5 programmes in tertiary education, both sexes (number) 

 .702* 

47. Graduates from tertiary education, both sexes (number)  .753** 

48. Gross enrolment ratio, tertiary, both sexes (%)  .795** 

49. Percentage of graduates from agriculture programmes in tertiary education who are 

female (%)  .646* 

50. Percentage of graduates from engineering, manufacturing, and construction 

programmes in tertiary education who are female (%)  .860** 

51. Percentage of graduates from science and technology programmes in tertiary 

education who are female (%)  .860** 

52. Percentage of graduates from tertiary education graduating from agriculture 

programmes, both sexes (%)  .726* 



45 

53. Percentage of graduates from tertiary education graduating from engineering, 

manufacturing, and construction programmes, both sexes (%)  .726* 

54. Percentage of graduates from tertiary education graduating from social sciences, 

business, and law programmes, both sexes (%)  .852** 

55. Percentage of students in tertiary education enrolled in health and welfare 

programmes, both sexes (%)  .620* 

56. Percentage of students in tertiary education enrolled in social sciences, business, and 

law programmes, both sexes (%)  -.798** 

57. Percentage of teachers in tertiary education who are female (%) .826** 

58. Personal computers (per 100 people)  .807** 

59. Pupil/trained teacher ratio in primary education (headcount basis)  -.786** 

60. Pupil-teacher ratio in primary education (headcount basis) -.793** 

61. Teachers in tertiary education programmes, both sexes (number) .767** 

 

For design non-resident applications, here is the list of significant variables. 

1. Services, etc. value added (% of GDP) .866* 

2. Adjusted savings: energy depletion (% of GNI) -.606* 

3. Adjusted savings: natural resources depletion (% of GNI) -.610* 

4. Agricultural methane emissions (thousand metric tons of CO2 equivalent) .780** 

5. Aquaculture production (metric tons) .688* 

6. Armed forces personnel (% of total labour force) -.741** 

7. CO2 emissions from electricity and heat production, total (% of total fuel combustion)

 .687* 

8. Compulsory education, duration (years) .615* 

9. Consumer price index (2010 = 100) .694* 

10. Cost of business start-up procedures (% of GNI per capita) -.654* 

11. Electric power consumption (kWh per capita) .658* 

12. Employment in industry (% of total employment) .708* 

13. Employment in services (% of total employment) .697* 

14. Employment-to-population ratio, 15+, total (%) (modelled ILO estimate) .688* 

15. Exports of goods and services (% of GDP) .814** 

16. Food exports (% of merchandise exports) -.793** 
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17. GDP per person employed (constant 2011 PPP US$) .757** 

18. General government final consumption expenditure (% of GDP) .726* 

19. High-technology exports (% of manufactured exports) .652* 

20. High-technology exports (current US$) .808** 

21. Imports of goods and services (% of GDP) .819** 

22. Labour force participation rate, total (% of total population aged 15+) (modelled ILO 

estimate) .721* 

23. Labour force, total .711* 

24. Manufactures exports (% of merchandise exports) .661* 

25. Merchandise exports (current US$) .785** 

26. Merchandise trade (% of GDP) .888** 

27. Net foreign assets (current LCU) .803** 

28. Physicians (per 1,000 people) .669* 

29. Price level ratio of PPP conversion factor (GDP) to market exchange rate .630* 

30. Renewable energy consumption (% of total final energy consumption) -.648* 

31. Scientific and technical journal articles .660* 

32. Time required to start a business (days) -.690* 

33. Cumulative drop-out rate to the last grade of lower-secondary general education, both 

sexes (%)  -.709* 

34. Duration of compulsory education (years) .615* 

35. Enrolment in early childhood education, both sexes (number)  .742** 

36. Enrolment in pre-primary education, both sexes (number) .749** 

37. Enrolment in tertiary education per 100,000 inhabitants, both sexes  .679* 

38. GDP per capita (constant 2005 US$) .751** 

39. Graduates from ISCED 5 programmes in tertiary education, both sexes (number) 

 .715* 

40. Graduates from tertiary education, both sexes (number)  .759** 

41. Gross enrolment ratio, tertiary, both sexes (%)  .702* 

42. Percentage of graduates from engineering, manufacturing, and construction 

programmes in tertiary education who are female (%)  .798** 

43. Percentage of graduates from science and technology programmes in tertiary 

education who are female (%)  .798** 
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44. Percentage of graduates from tertiary education graduating from agriculture 

programmes, both sexes (%)  .834** 

45. Percentage of graduates from tertiary education graduating from engineering, 

manufacturing, and construction programmes, both sexes (%)  .834** 

46. Percentage of graduates from tertiary education graduating from social sciences, 

business, and law programmes, both sexes (%)  .699* 

47. Percentage of students in tertiary education enrolled in social sciences, business, and 

law programmes, both sexes (%)  -.856** 

48. Personal computers (per 100 people)  .728* 

49. Pupil/trained teacher ratio in primary education (headcount basis)  -.748** 

50. Pupil-teacher ratio in primary education (headcount basis) -.615* 

51. Teachers in tertiary education programmes, both sexes (number) .669* 

 

For trademark resident applications, here is the list of significant variables. 

1. Services, etc. value added (% of GDP) .879* 

2. Adjusted savings: consumption of fixed capital (% of GNI) .769** 

3. Adjusted savings: education expenditure (% of GNI) .857** 

4. Adjusted savings: energy depletion (% of GNI) -.935** 

5. Adjusted savings: natural resources depletion (% of GNI) -.927** 

6. Agricultural methane emissions (thousand metric tons of CO2 equivalent) .963** 

7. Alternative and nuclear energy (% of total energy use) .671* 

8. Aquaculture production (metric tons) .949** 

9. Armed forces personnel (% of total labour force) -.972** 

10. CO2 emissions from electricity and heat production, total (% of total fuel combustion)

 .664* 

11. Compulsory education, duration (years) .605* 

12. Consumer price index (2010 = 100) .899** 

13. Contributing family workers, total (% of total employment) -.804** 

14. Cost of business start-up procedures (% of GNI per capita) -.945** 

15. Electric power consumption (kWh per capita) .891** 

16. Employment in industry (% of total employment) .953** 

17. Employment in services (% of total employment) .935** 
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18. Employment-to-population ratio, 15+, total (%) (modelled ILO estimate) .698* 

19. Exports of goods and services (% of GDP) .838** 

20. Food exports (% of merchandise exports) -.775** 

21. Food imports (% of merchandise imports) .815** 

22. Foreign direct investment, net outflows (% of GDP) .635* 

23. GDP per person employed (constant 2011 PPP US$) .957** 

24. General government final consumption expenditure (% of GDP) .911** 

25. High-technology exports (% of manufactured exports) .729* 

26. High-technology exports (current US$) .844** 

27. Imports of goods and services (% of GDP) .783** 

28. Labour force participation rate, total (% of total population aged 15+) (modelled ILO 

estimate) .735** 

29. Labour force, total .935** 

30. Manufactures exports (% of merchandise exports) .880** 

31. Merchandise exports (current US$) .906** 

32. Merchandise trade (% of GDP) .833** 

33. Military expenditure (% of GDP) .760** 

34. Mobile cellular subscriptions .846** 

35. Net foreign assets (current LCU) .827** 

36. Net ODA received per capita (current US$) .682* 

37. Net ODA and official aid received (current US$) .725* 

38. Physicians (per 1,000 people) .623* 

39. Population growth (annual %) -.657* 

40. Price level ratio of PPP conversion factor (GDP) to market exchange rate .882** 

41. Renewable energy consumption (% of total final energy consumption)

 -.905** 

42. Scientific and technical journal articles .867** 

43. Start-up procedures to register a business (number) -.694* 

44. Tertiary education, academic staff (% female) .913** 

45. Time required to start a business (days) -.868** 

46. Primary completion rate, both sexes (%)  .876** 
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47. Cumulative drop-out rate to the last grade of lower-secondary general education, both 

sexes (%)  -.616* 

48. Duration of compulsory education (years) .605* 

49. Enrolment in early childhood education, both sexes (number)  .829** 

50. Enrolment in pre-primary education, both sexes (number) .925** 

51. Enrolment in tertiary education per 100,000 inhabitants, both sexes  .897** 

52. GDP per capita (constant 2005 US$) .948** 

53. Graduates from ISCED 5 programmes in tertiary education, both sexes (number) 

 .835** 

54. Graduates from tertiary education, both sexes (number)  .888** 

55. Gross enrolment ratio, tertiary, both sexes (%)  .897** 

56. Percentage of enrolment in tertiary education in private institutions (%)  .648* 

57. Percentage of graduates from agriculture programmes in tertiary education who are 

female (%)  .805** 

58. Percentage of graduates from engineering, manufacturing, and construction 

programmes in tertiary education who are female (%)  .856** 

59. Percentage of graduates from science and technology programmes in tertiary 

education who are female (%)  .856** 

60. Percentage of graduates from tertiary education graduating from agriculture 

programmes, both sexes (%)  .779** 

61. Percentage of graduates from tertiary education graduating from engineering, 

manufacturing, and construction programmes, both sexes (%)  .779** 

62. Percentage of graduates from tertiary education graduating from social sciences, 

business, and law programmes, both sexes (%)  .746** 

63. Percentage of students in tertiary education enrolled in health and welfare 

programmes, both sexes (%)  .782** 

64. Percentage of students in tertiary education enrolled in social sciences, business, and 

law programmes, both sexes (%)  -.885** 

65. Percentage of teachers in tertiary education who are female (%) .913** 

66. Personal computers (per 100 people)  .924** 

67. Pupil/trained teacher ratio in primary education (headcount basis)  -.918** 

68. Pupil-teacher ratio in primary education (headcount basis) -.900** 
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69. Teachers in tertiary education programmes, both sexes (number) .882** 

For trademark non-resident applications, here is the list of significant variables. 

1. Services, etc. value added (% of GDP) .833* 

2. Adjusted savings: consumption of fixed capital (% of GNI) .712* 

3. Adjusted savings: education expenditure (% of GNI) .649* 

4. Adjusted savings: energy depletion (% of GNI) -.692* 

5. Adjusted savings: natural resources depletion (% of GNI) -.659* 

6. Agricultural methane emissions (thousand metric tons of CO2 equivalent) .778** 

7. Aquaculture production (metric tons) .744** 

8. Armed forces personnel (% of total labour force) -.762** 

9. CO2 emissions from electricity and heat production, total (% of total fuel combustion)

 .613* 

10. Consumer price index (2010 = 100) .640* 

11. Contributing family workers, total (% of total employment) -.623* 

12. Cost of business start-up procedures (% of GNI per capita) -.728* 

13. Electric power consumption (kWh per capita) .668* 

14. Employment in industry (% of total employment) .684* 

15. Employment in services (% of total employment) .696* 

16. Exports of goods and services (% of GDP) .698* 

17. Food exports (% of merchandise exports) -.633* 

18. GDP per person employed (constant 2011 PPP US$) .720* 

19. General government final consumption expenditure (% of GDP) .654* 

20. High-technology exports (current US$) .628* 

21. Imports of goods and services (% of GDP) .821** 

22. Labour force, total .694* 

23. Manufactures exports (% of merchandise exports) .654* 

24. Merchandise exports (current US$) .682* 

25. Merchandise trade (% of GDP) .788** 

26. Military expenditure (% of GDP) .859** 

27. Mobile cellular subscriptions .608* 

28. Net foreign assets (current LCU) .768** 

29. Population growth (annual %) -.685* 
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30. Price-level ratio of PPP conversion factor (GDP) to market exchange rate .653* 

31. Renewable energy consumption (% of total final energy consumption) -.617* 

32. Scientific and technical journal articles .625* 

33. Tertiary education, academic staff (% female) .720* 

34. Time required to start a business (days) -.639* 

35. Primary completion rate, both sexes (%)  .732* 

36. Enrolment in early childhood education, both sexes (number)  .648* 

37. Enrolment in pre-primary education, both sexes (number) .706* 

38. Enrolment in tertiary education per 100,000 inhabitants, both sexes  .659* 

39. GDP per capita (constant 2005 US$) .708* 

40. Graduates from ISCED 5 programmes in tertiary education, both sexes (number) 

 .619* 

41. Graduates from tertiary education, both sexes (number)  .675* 

42. Gross enrolment ratio, tertiary, both sexes (%)  .662* 

43. Percentage of graduates from engineering, manufacturing, and construction 

programmes in tertiary education who are female (%)  .714* 

44. Percentage of graduates from science and technology programmes in tertiary 

education who are female (%)  .714* 

45. Percentage of graduates from tertiary education graduating from social sciences, 

business, and law programmes, both sexes (%)  .678* 

46. Percentage of students in tertiary education enrolled in social sciences, business, and 

law programmes, both sexes (%)  -.807** 

47. Percentage of teachers in tertiary education who are female (%) .720* 

48. Personal computers (per 100 people)  .691* 

49. Pupil/trained teacher ratio in primary education (headcount basis)  -.705* 

50. Pupil-teacher ratio in primary education (headcount basis) -.740** 

51. Teachers in tertiary education programmes, both sexes (number) .644* 

For utility model resident applications, here is the list of significant variables. 

1. Services, etc. value added (% of GDP) .922** 

2. Adjusted savings: energy depletion (% of GNI) -.627* 

3. Adjusted savings: natural resources depletion (% of GNI) -.708* 
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4. Agricultural methane emissions (thousand metric tons of CO2 equivalent) .724* 

5. Aquaculture production (metric tons) .660* 

6. Armed forces personnel (% of total labour force) -.618* 

7. CO2 emissions from electricity and heat production, total (% of total fuel combustion)

 .882** 

8. Compulsory education, duration (years) .676* 

9. Consumer price index (2010 = 100) .768** 

10. Cost of business start-up procedures (% of GNI per capita) -.658* 

11. Electric power consumption (kWh per capita) .743** 

12. Employment in industry (% of total employment) .765** 

13. Employment in services (% of total employment) .770** 

14. Employment-to-population ratio, 15+, total (%) (modelled ILO estimate) .823** 

15. Exports of goods and services (% of GDP) .812** 

16. Food exports (% of merchandise exports) -.854** 

17. Food imports (% of merchandise imports) .719* 

18. GDP per person employed (constant 2011 PPP US$) .806** 

19. General government final consumption expenditure (% of GDP) .851** 

20. Gross capital formation (% of GDP) -.792** 

21. Gross national expenditure (% of GDP) -.765** 

22. High-technology exports (% of manufactured exports) .725* 

23. High-technology exports (current US$) .868** 

24. Labour force participation rate, total (% of total population aged 15+) (modelled ILO 

estimate) .890** 

25. Labour force, total .776** 

26. Listed domestic companies, total .843** 

27. Manufactures exports (% of merchandise exports) .773** 

28. Merchandise exports (current US$) .828** 

29. Merchandise trade (% of GDP) .668* 

30. Net foreign assets (current LCU) .674* 

31. Physicians (per 1,000 people) .662* 

32. Price-level ratio of PPP conversion factor (GDP) to market exchange rate .630* 

33. Renewable energy consumption (% of total final energy consumption) -.712* 
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34. Scientific and technical journal articles .765** 

35. Start-up procedures to register a business (number) -.798** 

36. Time required to start a business (days) -.720* 

37. Duration of compulsory education (years) .676* 

38. Enrolment in early childhood education, both sexes (number)  .734* 

39. Enrolment in pre-primary education, both sexes (number) .802** 

40. Enrolment in tertiary education per 100,000 inhabitants, both sexes  .780** 

41. GDP per capita (constant 2005 US$) .808** 

42. Graduates from ISCED 5 programmes in tertiary education, both sexes (number) 

 .792** 

43. Graduates from tertiary education, both sexes (number)  .851** 

44. Gross enrolment ratio, tertiary, both sexes (%)  .797** 

45. Percentage of graduates from engineering, manufacturing, and construction 

programmes in tertiary education who are female (%)  .723* 

46. Percentage of graduates from science and technology programmes in tertiary 

education who are female (%)  .723* 

47. Percentage of graduates from tertiary education graduating from agriculture 

programmes, both sexes (%)  .831** 

48. Percentage of graduates from tertiary education graduating from engineering, 

manufacturing, and construction programmes, both sexes (%)  .831** 

49. Percentage of male graduates from tertiary education graduating from social sciences, 

business, and law programmes, male (%)  .775** 

50. Percentage of students in tertiary education enrolled in engineering, manufacturing, 

and construction programmes, both sexes (%)  .635* 

51. Percentage of students in tertiary education enrolled in health and welfare 

programmes, both sexes (%)  .754** 

52. Percentage of students in tertiary education enrolled in social sciences, business, and 

law programmes, both sexes (%)  -.649* 

53. Personal computers (per 100 people)  .821** 

54. Pupil/trained teacher ratio in primary education (headcount basis)  -.699* 

55. Teachers in tertiary education programmes, both sexes (number) .800** 
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For utility model resident applications, ‘technical cooperation grants (BoP, current US$)

 -.668*’ is the only significant variable. 

 

b) Multi-regression analysis 

Figure 31. Multiple Regression Analysis by Using Stepwise Method on the Relevant 

Factors of Resident Patent Applications 

 

From Figure 31, X1 ‘high-technology exports (current US$)’ should be increased to increase 

the resident patent applications in Viet Nam. 

Figure 32. Multiple Regression Analysis by Using Stepwise Method on the Relevant 

Factors of Non-Resident Patent Applications

 
Source: Authors’ calculation. 

Viet Nam 

Viet Nam 
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From Figure 32, in the area of education, X3 ‘percentage of graduates from engineering, 

manufacturing, and construction programmes in tertiary education who are female (%)’ 

should be increased to decrease the non-resident patent applications in Viet Nam. 

Figure 33. Multiple Regression Analysis by Using Stepwise Method on the Relevant 

Factors of Resident Design Applications 

 

Source: Authors’ calculation. 

From Figure 33, in the area of education, X2 ‘percentage of graduates from tertiary education 

graduating from social sciences, business, and law programmes, both sexes (%)’ and X3 

‘primary completion rate, both sexes (%)’ should be increased to increase resident the design 

applications in Viet Nam. 

  

Viet Nam 
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Figure 34. Multiple Regression Analysis by Using Stepwise Method on the Relevant 

Factors of Non-Resident Design Applications 

 

From Figure 34, X3 ‘manufactures exports (% of merchandise exports)’ and X5 ‘scientific and 

technical journal articles’ should be increased to decrease the non-resident design 

applications in Viet Nam. 

Figure 35. Multiple Regression Analysis by Using Stepwise Method on the Relevant 

Factors of Resident Trademark Applications

 

Source: Authors’ calculation. 

Viet Nam 

Viet Nam 

Viet Nam 
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From Figure 35, in the area of education, X4 ‘percentage of graduates from tertiary education 

graduating from social sciences, business, and law programmes, both sexes (%)’ should be 

increased to increase the resident trademark applications in Viet Nam. 

Figure 36. Multiple Regression Analysis by Using Stepwise Method on the Relevant 

Factors of Non-Resident Trademark 

 

Source: Authors’ calculation. 

From Figure 36, X1 ‘military expenditure (% of GDP)’ should be decreased to decrease the 

non-resident trademark applications in Viet Nam. The ratio of military-related costs to Viet 

Nam’s GDP has been increasing. Military-related business may be involved with non-resident 

companies in Viet Nam. 

  

Viet Nam 
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Figure 37. Multiple Regression Analysis by Using Stepwise Method on the Relevant 

Factors of Resident Utility Model Applications 

 
Source: Authors’ calculation. 

 

From Figure 37, X1 ‘labour force participation rate, total (% of total population aged 15+) 

(modelled ILO estimate)’ should be increased to increase the resident utility model 

applications in Viet Nam. 

Figure 38. Multiple Regression Analysis by Using Stepwise Method on the relevant factors 

of Non-Resident Utility Model Applications 

 

Source: Authors’ calculation. 

Viet Nam 

Viet Nam 



59 

From Figure 38, X1 ‘government expenditure per tertiary student as % of GDP per capita (%)’ 

should be decreased to decrease the non-resident utility model applications in Viet Nam. The 

actual government expenditure per tertiary student as a share of GDP per capita (%) has 

decreased in the past period.  

c) Forecast 

Figure 1. Forecast of Patent Applications by Using Multiple Regression Formula

 

Source: Authors’ calculation. 

The increase in patent applications by residents is relatively low compared to those by non-

residents. 

Drastic changes must be made as suggested above, e.g. increasing high-technology exports 

and decreasing agricultural methane emissions.  

Viet Nam 
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Figure 40. Forecast of Design Applications by Using Multiple Regression Formula 

(Stepwise Method)

 
Source: Authors’ calculation. 

Figure 41. Forecast of Trademark Applications by Using Multiple Regression Formula 

(Stepwise Method) 

 

Source: Authors’ calculation. 

  

Viet Nam 

Viet Nam 
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Figure 42. Forecast of Utility Model Applications by Using Multiple Regression Formula 

(Stepwise Method) 

 

Source: Authors’ calculation. 

Applications from non-residents will decrease and will not exist after 2029 in the forecast. 

Figure 43. The Actual WB Data Applicable to All IPs Regression Formulas (Viet Nam)

 
Source: Authors’ calculation. 

 

Viet Nam 
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Figure 44. Forecast of Each Application by Residents 

 
Source: Authors’ calculation. 

 

Figure 45. Forecast of Each Application by Non-Residents 

 
Source: Authors’ calculation. 

 

  

Viet Nam 

Viet Nam 
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10.3. Philippines 

a) Correlation coefficients 

Total of 111 factors of historical data during 2005–2015 extracted from World Bank database. 

Note the definitions of the variables are in the Appendix. Numbers are the actual coefficients; 

**. Correlation is significant at the 0.01 level (2-tailed). 

*. Correlation is significant at the 0.05 level (2-tailed). 

For patent resident applications, here is the list of significant variables. 

1. Adjusted savings: energy depletion (% of GNI) -.702* 

2. Armed forces personnel (% of total labour force) -.724* 

3. Charges for the use of intellectual property, receipts (BoP, current US$) .758** 

4. Chemicals (% of value added in manufacturing) -.615* 

5. Compulsory education, duration (years) .786** 

6. Computer, communications, and other services (% of commercial service imports)

 .776** 

7. Cost of business start-up procedures (% of GNI per capita) -.615* 

8. Cost to import (US$ per container) .770** 

9. Duration of compulsory education (years) .786** 

10. Employment in industry (% of total employment) .829** 

11. Foreign direct investment, net inflows (% of GDP) .609* 

12. GDP per capita (constant 2005 US$) .637* 

13. GDP per person employed (constant 2011 PPP US$) .712* 

14. Merchandise exports (current US$) .674* 

15. Researchers in R&D (per million people) .677* 

16. Technicians in R&D (per million people) .659* 

17. Unemployment, total (% of total labour force) (modelled ILO estimate) -.660* 
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For patent non-resident applications, here is the list of significant variables. 

1. Armed forces personnel (% of total labour force) -.612* 

2. CO2 emissions (kg per PPP US$ of GDP) -.615* 

3. Current expenditure other than staff compensation as % of total expenditure in tertiary 

public institutions (%) -.759** 

4. Expenditure on tertiary education as % of government expenditure on education (%)

 -.667* 

5. Merchandise exports (current US$) .743** 

For design resident applications, here is the list of significant variables. 

1. Alternative and nuclear energy (% of total energy use) -.777** 

2. CO2 emissions from electricity and heat production, total (% of total fuel combustion)

 .655* 

3. Enrolment in tertiary education per 100,000 inhabitants, both sexes .716* 

4. Food exports (% of merchandise exports) .660* 

5. Gross enrolment ratio, tertiary, both sexes (%) .703* 

6. New businesses registered (number) .649* 

7. Primary completion rate, both sexes (%) .719* 

8. Researchers in R&D (per million people) .695* 

9. Start-up procedures to register a business (number) -.624* 

10. Technicians in R&D (per million people) .685* 

For design non-resident applications, here is the list of significant variables. 

1. Gross capital formation (% of GDP) .741** 

2. Gross national expenditure (% of GDP) .706* 

For trademark resident applications, here is the list of significant variables. 

1. Adjusted net savings, excluding particulate emission damage (% of GNI) -.699* 

2. Adjusted savings: consumption of fixed capital (% of GNI) -.805** 

3. Agricultural methane emissions (thousand metric tons of CO2 equivalent) .953** 

4. All staff compensation as % of total expenditure in lower-secondary public institutions 

(%) -.803** 

5. Armed forces personnel (% of total labour force) -.873** 
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6. Birth rate, crude (per 1,000 people) -.900** 

7. Charges for the use of intellectual property, payments (BoP, current US$) .945** 

8. Charges for the use of intellectual property, receipts (BoP, current US$) .670* 

9. Chemicals (% of value added in manufacturing) -.873** 

10. CO2 emissions (kg per PPP US$ of GDP) -.854** 

11. CO2 emissions from electricity and heat production, total (% of total fuel combustion)

 .921** 

12. CO2 emissions from manufacturing industries and construction (% of total fuel 

combustion) -.604* 

13. Compulsory education, duration (years) .857** 

14. Computer, communications, and other services (% of commercial service imports)

 .789** 

15. Consumer price index (2010 = 100) .933** 

16. Contributing family workers, total (% of total employment) -.890** 

17. Cost of business start-up procedures (% of GNI per capita) -.962** 

18. Duration of compulsory education (years) .857** 

19. Electric power consumption (kWh per capita) .940** 

20. Employers, total (% of total employment) -.960** 

21. Employment in industry (% of total employment) .672* 

22. Employment in services (% of total employment) .920** 

23. Employment-to-population ratio, 15+, total (%) (modelled ILO estimate) .646* 

24. Enrolment in pre-primary education, both sexes (number) .838** 

25. Enrolment in primary education, both sexes (number) .922** 

26. Enrolment in secondary education, both sexes (number) .937** 

27. Enrolment in tertiary education per 100,000 inhabitants, both sexes .913** 

28. Enrolment in upper-secondary education, both sexes (number) .826** 

29. Expenditure on education as % of total government expenditure (%) -.771** 

30. Expenditure on tertiary education as % of government expenditure on education (%)

 -.893** 

31. Exports of goods and services (% of GDP) -.810** 

32. Food exports (% of merchandise exports) .685* 

33. Food imports (% of merchandise imports) .663* 
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34. GDP per capita (constant 2005 US$) .978** 

35. GDP per person employed (constant 2011 PPP US$) .981** 

36. General government final consumption expenditure (% of GDP) .868** 

37. Government expenditure on education as % of GDP (%) -.862** 

38. Government expenditure per tertiary student as % of GDP per capita (%)

 -.956** 

39. Graduates from tertiary education, both sexes (number) .932** 

40. Gross enrolment ratio, tertiary, both sexes (%) .905** 

41. High-technology exports (% of manufactured exports) -.772** 

42. Household final consumption expenditure (annual % growth) .713* 

43. Imports of goods and services (% of GDP) -.721* 

44. Industry, value added (% of GDP) -.850** 

45. Labour force, total .927** 

46. Listed domestic companies, total .936** 

47. Machinery and transport equipment (% of value added in manufacturing) .860** 

48. Manufacturing, value added (% of GDP) -.842** 

49. Merchandise exports (current US$) .847** 

50. Merchandise trade (% of GDP) -.779** 

51. Military expenditure (% of GDP) -.876** 

52. Mobile cellular subscriptions .913** 

53. Net foreign assets (current LCU) .908** 

54. Net income from abroad (current US$) .655* 

55. Percentage of enrolment in tertiary education in private institutions (%)

 -.888** 

56. Personal computers (per 100 people) .869** 

57. Price level ratio of PPP conversion factor (GDP) to market exchange rate .731* 

58. Primary completion rate, both sexes (%) .706* 

59. Renewable energy consumption (% of total final energy consumption)

 -.808** 

60. Researchers in R&D (per million people) .927** 

61. Scientific and technical journal articles .900** 

62. Services, etc. value added (% of GDP) .950** 
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63. Start-up procedures to register a business (number) -.764** 

64. Technicians in R&D (per million people) .938** 

65. Time required to start a business (days) -.878** 

66. Unemployment, total (% of total labour force) (modelled ILO estimate)

 -.929** 

For trademark non-resident applications, here is the list of significant variables. 

1. Adjusted net savings, excluding particulate emission damage (% of GNI) -.632* 

2. Adjusted savings: consumption of fixed capital (% of GNI) -.799** 

3. Agricultural methane emissions (thousand metric tons of CO2 equivalent) .951** 

4. All staff compensation as % of total expenditure in lower-secondary public institutions 

(%) -.771** 

5. Alternative and nuclear energy (% of total energy use) -.685* 

6. Armed forces personnel (% of total labour force) -.875** 

7. Birth rate, crude (per 1,000 people) -.904** 

8. Charges for the use of intellectual property, payments (BoP, current US$) .938** 

9. Chemicals (% of value added in manufacturing) -.781** 

10. CO2 emissions (kg per PPP US$ of GDP) -.790** 

11. CO2 emissions from electricity and heat production, total (% of total fuel combustion)

 .955** 

12. CO2 emissions from manufacturing industries and construction (% of total fuel 

combustion) -.617* 

13. Compulsory education, duration (years) .887** 

14. Computer, communications and other services (% of commercial service imports)

 .732* 

15. Consumer price index (2010 = 100) .936** 

16. Contributing family workers, total (% of total employment) -.943** 

17. Cost of business start-up procedures (% of GNI per capita) -.925** 

18. Duration of compulsory education (years) .887** 

19. Electric power consumption (kWh per capita) .974** 

20. Employers, total (% of total employment) -.960** 

21. Employment in industry (% of total employment) .691* 

22. Employment in services (% of total employment) .928** 
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23. Employment-to-population ratio, 15+, total (%) (modelled ILO estimate) .680* 

24. Enrolment in pre-primary education, both sexes (number) .785** 

25. Enrolment in primary education, both sexes (number) .934** 

26. Enrolment in secondary education, both sexes (number) .934** 

27. Enrolment in tertiary education per 100,000 inhabitants, both sexes .944** 

28. Enrolment in upper-secondary education, both sexes (number) .822** 

29. Expenditure on education as % of total government expenditure (%) -.807** 

30. Expenditure on tertiary education as % of government expenditure on education (%)

 -.901** 

31. Exports of goods and services (% of GDP) -.813** 

32. Food exports (% of merchandise exports) .717* 

33. Food imports (% of merchandise imports) .652* 

34. GDP per capita (constant 2005 US$) .982** 

35. GDP per person employed (constant 2011 PPP US$) .978** 

36. General government final consumption expenditure (% of GDP) .872** 

37. Government expenditure on education as % of GDP (%) -.902** 

38. Government expenditure per tertiary student as % of GDP per capita (%)

 -.975** 

39. Graduates from tertiary education, both sexes (number) .950** 

40. Gross enrolment ratio, tertiary, both sexes (%) .936** 

41. High-technology exports (% of manufactured exports) -.815** 

42. Household final consumption expenditure (annual % growth) .703* 

43. Imports of goods and services (% of GDP) -.713* 

44. Industry, value added (% of GDP) -.809** 

45. Labour force, total .937** 

46. Listed domestic companies, total .935** 

47. Machinery and transport equipment (% of value added in manufacturing) .810** 

48. Manufacturing, value added (% of GDP) -.834** 

49. Merchandise exports (current US$) .900** 

50. Merchandise trade (% of GDP) -.769** 

51. Military expenditure (% of GDP) -.850** 

52. Mobile cellular subscriptions .909** 
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53. Net foreign assets (current LCU) .919** 

54. Net income from abroad (current US$) .714* 

55. Percentage of enrolment in tertiary education in private institutions (%)

 -.914** 

56. Personal computers (per 100 people) .856** 

57. Price level ratio of PPP conversion factor (GDP) to market exchange rate .764** 

58. Primary completion rate, both sexes (%) .825** 

59. Renewable energy consumption (% of total final energy consumption)

 -.845** 

60. Researchers in R&D (per million people) .950** 

61. Scientific and technical journal articles .917** 

62. Services, etc. value added (% of GDP) .937** 

63. Start-up procedures to register a business (number) -.804** 

64. Technicians in R&D (per million people) .961** 

65. Time required to start a business (days) -.894** 

66. Unemployment, total (% of total labour force) (modelled ILO estimate)

 -.889** 

For utility model resident applications, here is the list of significant variables. 

1. Adjusted savings: consumption of fixed capital (% of GNI) -.732* 

2. Agricultural methane emissions (thousand metric tons of CO2 equivalent) .870** 

3. All staff compensation as % of total expenditure in lower-secondary public institutions 

(%) -.654* 

4. Alternative and nuclear energy (% of total energy use) -.725* 

5. Armed forces personnel (% of total labour force) -.769** 

6. Birth rate, crude (per 1,000 people) -.829** 

7. Charges for the use of intellectual property, payments (BoP, current US$) .822** 

8. Charges for the use of intellectual property, receipts (BoP, current US$) .619* 

9. Chemicals (% of value added in manufacturing) -.683* 

10. CO2 emissions (kg per PPP US$ of GDP) -.635* 

11. CO2 emissions from electricity and heat production, total (% of total fuel combustion)

 .918** 
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12. CO2 emissions from manufacturing industries and construction (% of total fuel 

combustion) -.762** 

13. Compulsory education, duration (years) .829** 

14. Consumer price index (2010 = 100) .886** 

15. Contributing family workers, total (% of total employment) -.855** 

16. Cost of business start-up procedures (% of GNI per capita) -.937** 

17. Duration of compulsory education (years) .829** 

18. Electric power consumption (kWh per capita) .928** 

19. Employers, total (% of total employment) -.897** 

20. Employment in industry (% of total employment) .670* 

21. Employment in services (% of total employment) .856** 

22. Employment-to-population ratio, 15+, total (%) (modelled ILO estimate) .760** 

23. Enrolment in pre-primary education, both sexes (number) .705* 

24. Enrolment in primary education, both sexes (number) .904** 

25. Enrolment in secondary education, both sexes (number) .912** 

26. Enrolment in tertiary education per 100,000 inhabitants, both sexes .932** 

27. Enrolment in upper-secondary education, both sexes (number) .848** 

28. Expenditure on education as % of total government expenditure (%) -.862** 

29. Expenditure on tertiary education as % of government expenditure on education (%)

 -.750** 

30. Exports of goods and services (% of GDP) -.762** 

31. Food exports (% of merchandise exports) .747** 

32. Food imports (% of merchandise imports) .637* 

33. GDP per capita (constant 2005 US$) .905** 

34. GDP per person employed (constant 2011 PPP US$) .880** 

35. General government final consumption expenditure (% of GDP) .818** 

36. Government expenditure on education as % of GDP (%) -.915** 

37. Government expenditure per tertiary student as % of GDP per capita (%)

 -.889** 

38. Graduates from tertiary education, both sexes (number) .899** 

39. Gross enrolment ratio, tertiary, both sexes (%) .923** 

40. Gross national expenditure (% of GDP) .627* 
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41. High-technology exports (% of manufactured exports) -.818** 

42. Household final consumption expenditure (annual % growth) .665* 

43. Imports of goods and services (% of GDP) -.631* 

44. Industry, value added (% of GDP) -.752** 

45. Labour force, total .891** 

46. Listed domestic companies, total .863** 

47. Machinery and transport equipment (% of value added in manufacturing) .801** 

48. Manufacturing, value added (% of GDP) -.752** 

49. Merchandise exports (current US$) .792** 

50. Merchandise trade (% of GDP) -.695* 

51. Military expenditure (% of GDP) -.904** 

52. Mobile cellular subscriptions .837** 

53. Net foreign assets (current LCU) .863** 

54. Net income from abroad (current US$) .621* 

55. Percentage of enrolment in tertiary education in private institutions (%)

 -.901** 

56. Personal computers (per 100 people) .868** 

57. Price level ratio of PPP conversion factor (GDP) to market exchange rate .672* 

58. Primary completion rate, both sexes (%) .786** 

59. Renewable energy consumption (% of total final energy consumption)

 -.767** 

60. Researchers in R&D (per million people) .902** 

61. Scientific and technical journal articles .882** 

62. Services, etc. value added (% of GDP) .860** 

63. Start-up procedures to register a business (number) -.784** 

64. Technicians in R&D (per million people) .909** 

65. Time required to start a business (days) -.851** 

66. Unemployment, total (% of total labour force) (modelled ILO estimate)

 -.803** 
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For utility model non-resident applications, there were no significant variables for which 

correlation is significant at the 0.05 level (2-tailed). Therefore, the following variables were 

selected for correlation significant at the 0.10 level (2-tailed). 

1. Adjusted savings: consumption of fixed capital (% of GNI) 

2. Agriculture, value added (annual % growth) 

3. All education staff compensation, tertiary (% of total expenditure in tertiary public 

institutions) 

4. Capital expenditure as % of total expenditure in tertiary public institutions (%) 

5. Current education expenditure, tertiary (% of total expenditure in tertiary public 

institutions) 

6. Population growth (annual %) 

7. Technical cooperation grants (BoP, current US$) 

b) Multi-regression analysis 

Figure 46. Multiple Regression Analysis by Using Stepwise Method on the Relevant 

Factors of Resident Patent Applications 

 

Source: Authors’ calculation. 

 

From Figure 46, X1 ‘employment in industry (% of total employment)’ and X7 ‘GDP per capita 

(constant 2005 US$)’ should be increased to increase the resident patent applications in the 

Philippines. 
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Figure 47. Multiple Regression Analysis by Using Stepwise Method on the Relevant 

Factors of Non-Resident Patent Applications 

 

Source: Authors’ calculation. 

Figure 48. Multiple Regression Analysis by Using Stepwise Method on the Relevant 

Factors of Resident Design Applications 

 

Source: Authors’ calculation. 

In order to increase resident design applications in the Philippines, newly registered business 

entities are encouraged.  
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Figure 49. Multiple Regression Analysis by Using Stepwise Method on the Relevant 

Factors of Non-Resident Design Applications 

 

Source: Authors’ calculation. 

Figure 50. Multiple Regression Analysis by Using Stepwise Method on the Relevant 

Factors of Resident Trademark Applications 

 

Source: Authors’ calculation. 

From Figure 50, X1 ‘GDP per person employed (constant 2011 PPP US$)’ should be increased 

and X2 ‘cost of business start-up procedures (% of GNI per capita)’ should be lowered to 

increase resident trademark applications in the Philippines. 
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Figure 51. Multiple Regression Analysis by Using Stepwise Method on the Relevant 

Factors of Non-Resident Trademark Applications 

 

Source: Authors’ calculation. 

Figure 52. Multiple Regression Analysis by Using Stepwise Method on the Relevant 

Factors of Resident Utility Model Applications 

 

Source: Authors’ calculation. 
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From Figure 52, X3 ‘industry, value added (% of GDP)’ should be increased to increase resident 

utility model applications in the Philippines. 

Figure 53. Multiple Regression Analysis by Using Stepwise Method on the Relevant 

Factors of Non-Resident Utility Model Applications 

 
Source: Authors’ calculation. 
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c) Forecast 

Figure 54. Forecast of Patent Applications by Using Multiple Regression Formula  

(Stepwise Method) 

 

Source: Authors’ calculation. 

Figure 55. Forecast of Design Applications by Using Multiple Regression Formula 

(Stepwise Method)  

 

Source: Authors’ calculation. 
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Figure 56. Forecast of Trademark Applications by Using Multiple Regression Formula 

(Stepwise Method)  

 

Source: Authors’ calculation. 

Figure 57. Forecast of Utility Model Applications by Using Multiple Regression Formula 

(Stepwise Method)  

 

Source: Authors’ calculation. 
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Figure 58. Forecast of Each Application by Residents 

 

Source: Authors’ calculation. 

Figure 59. Forecast of Each Application by Non-Residents 

 

Source: Authors’ calculation. 

 

  

Philippines 
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Figure 60. The Actual WB Data Applicable to All IPs Regression Formulas 

  

Source: Authors’ calculation. 

 

10.4. Brunei Darussalam 

a) Correlation coefficients 

Total of 107 factors of historical data during 2005–2015 extracted from World Bank database. 

Note the definitions of the variables are in the Appendix. Numbers are the actual coefficients; 

**. Correlation is significant at the 0.01 level (2-tailed). 

*. Correlation is significant at the 0.05 level (2-tailed). 

For patent resident applications, here is the list of significant variables. 

1. Industry, value added (% of GDP) -.682* 

2. Services, etc. value added (% of GDP) .678* 

3. Adjusted savings: energy depletion (% of GNI) -.739** 

4. Adjusted savings: natural resources depletion (% of GNI) -.739** 

5. Aquaculture production (metric tons) .859** 

6. Charges for the use of intellectual property, payments (BoP, current US$) .651* 
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7. Communications, computer, etc. (% of service exports, BoP) -.801** 

8. Computer, communications, and other services (% of commercial service exports)

 -.801** 

9. Computer, communications, and other services (% of commercial service imports)

 .778** 

10. Electric power consumption (kWh per capita) .799** 

11. Employment-to-population ratio, 15+, total (%) (modelled ILO estimate)

 -.826** 

12. Exports of goods and services (% of GDP) -.657* 

13. Food exports (% of merchandise exports) .709* 

14. GDP per person employed (constant 2011 PPP US$) -.689* 

15. Government expenditure on education, total (% of GDP) .694* 

16. Labour force participation rate, total (% of total population aged 15+) (modelled ILO 

estimate) -.786** 

17. Labour force, total .653* 

18. Manufactures exports (% of merchandise exports) .855** 

19. Military expenditure (% of GDP) .628* 

20. Start-up procedures to register a business (number) -.713* 

21. Time required to start a business (days) -.718* 

22. Government expenditure on education as % of GDP (%) .694* 

23. Primary completion rate, both sexes (%) -.684* 

24. Enrolment in early childhood education, both sexes (number) .715* 

25. Enrolment in primary education, both sexes (number) -.760** 

26. Enrolment in tertiary education per 100,000 inhabitants, both sexes .762** 

27. GDP per capita (constant 2005 US$) -.765** 

28. Graduates from ISCED 5 programmes in tertiary education, both sexes (number)

 .794** 

29. Graduates from tertiary education, both sexes (number) .964** 

30. Gross enrolment ratio, tertiary, both sexes (%) .872** 

31. Percentage of enrolment in tertiary education in private institutions (%) .670* 

32. Percentage of graduates from tertiary education graduating from agriculture 

programmes, both sexes (%) .839** 
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33. Percentage of graduates from tertiary education graduating from science programmes, 

both sexes (%) .850** 

34. Percentage of male graduates from tertiary education graduating from science 

programmes, male (%) .783** 

35. Percentage of male graduates from tertiary education graduating from social sciences, 

business, and law programmes, male (%) .752** 

36. Personal computers (per 100 people) .658* 

37. Pupil-teacher ratio in secondary education (headcount basis) -.842** 

38. Pupil-teacher ratio in tertiary education (headcount basis) .675* 

39. Pupil-teacher ratio in upper-secondary education (headcount basis)  -.723* 

40. Teachers in tertiary education programmes, both sexes (number) .796** 

 

For patent non-resident applications, here is the list of significant variables. 

1. Household final consumption expenditure (annual % growth) -.727* 

2. Graduates from ISCED 5 programmes in tertiary education, both sexes (number)

 .710* 

For design resident applications, here is the list of significant variables. 

1. Industry, value added (% of GDP) -.662* 

2. Services, etc. value added (% of GDP) .671* 

3. Adjusted savings: education expenditure (% of GNI) -.659* 

4. Adjusted savings: energy depletion (% of GNI) -.699* 

5. Adjusted savings: natural resources depletion (% of GNI) -.699* 

6. Agricultural methane emissions (thousand metric tons of CO2 equivalent) .680* 

7. Birth rate, crude (per 1,000 people) -.603* 

8. GDP per person employed (constant 2011 PPP US$) -.722* 

9. General government final consumption expenditure (% of GDP) .634* 

10. Unemployment, total (% of total labour force) (modelled ILO estimate) -.608* 

11. Cumulative drop-out rate to the last grade of lower-secondary general education, both 

sexes (%) -.708* 

12. Enrolment in pre-primary education, both sexes (number) .768** 

13. GDP per capita (constant 2005 US$) -.689* 
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14. Percentage of male graduates from tertiary education graduating from science 

programmes, male (%) .604* 

15. Percentage of students in tertiary education enrolled in engineering, manufacturing, 

and construction programmes, both sexes (%) .808** 

16. Percentage of teachers in secondary education who are female (%) .604* 

For design non-resident applications, here is the list of significant variables. 

1. Industry, value added (% of GDP) -.763** 

2. Services, etc. value added (% of GDP) .767** 

3. Adjusted net national income per capita (annual % growth) -.688* 

4. Adjusted savings: energy depletion (% of GNI) -.790** 

5. Adjusted savings: natural resources depletion (% of GNI) -.790** 

6. Agricultural methane emissions (thousand metric tons of CO2 equivalent) .631* 

7. Agriculture, value added (annual % growth) .614* 

8. Aquaculture production (metric tons) .715* 

9. Birth rate, crude (per 1,000 people) -.759** 

10. Charges for the use of intellectual property, payments (BoP, current US$) .691* 

11. Employment-to-population ratio, 15+, total (%) (modelled ILO estimate) -.684* 

12. Exports of goods and services (% of GDP) -.605* 

13. GDP per person employed (constant 2011 PPP US$) -.749** 

14. General government final consumption expenditure (% of GDP) .613* 

15. High-technology exports (% of manufactured exports) .639* 

16. High-technology exports (current US$) .705* 

17. Labour force participation rate, total (% of total population aged 15+) (modelled ILO 

estimate) -.682* 

18. Labour force, total .686* 

19. Military expenditure (% of GDP) .607* 

20. Start-up procedures to register a business (number) -.802** 

21. Time required to start a business (days) -.802** 

22. Primary completion rate, both sexes (%) -.617* 

23. Cumulative drop-out rate to the last grade of lower-secondary general education, both 

sexes (%) -.676* 
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24. Effective transition rate from primary to lower-secondary general education, both 

sexes (%) .768** 

25. Enrolment in primary education, both sexes (number) -.692* 

26. GDP per capita (constant 2005 US$) -.762** 

27. Graduates from tertiary education, both sexes (number) .640* 

28. Gross enrolment ratio, tertiary, both sexes (%) .662* 

29. Percentage of enrolment in tertiary education in private institutions (%) .649* 

30. Percentage of graduates from tertiary education graduating from agriculture 

programmes, both sexes (%) .682* 

31. Percentage of graduates from tertiary education graduating from science programmes, 

both sexes (%) .651* 

32. Percentage of students in tertiary education enrolled in engineering, manufacturing, 

and construction programmes, both sexes (%) .686* 

33. Percentage of teachers in secondary education who are female (%) .660* 

34. Personal computers (per 100 people) .693* 

35. Pupil-teacher ratio in secondary education (headcount basis) -.616* 

36. Pupil-teacher ratio in upper-secondary education (headcount basis)  -.759** 

37. Teachers in tertiary education programmes, both sexes (number) .851** 

For trademark resident applications, here is the list of significant variables. 

1. Electric power consumption (kWh per capita) .659* 

2. Food exports (% of merchandise exports) .793** 

3. GDP per capita growth (annual %) -.619* 

4. Manufactures exports (% of merchandise exports) .774** 

5. Primary completion rate, both sexes (%) -.647* 

6. Enrolment in early childhood education, both sexes (number) .705* 

7. Enrolment in tertiary education per 100,000 inhabitants, both sexes .726* 

8. Graduates from ISCED 5 programmes in tertiary education, both sexes (number)

 .801** 

9. Graduates from tertiary education, both sexes (number) .760** 

10. Gross enrolment ratio, tertiary, both sexes (%) .707* 

11. Percentage of graduates from tertiary education graduating from agriculture 

programmes, both sexes (%) .619* 
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12. Percentage of graduates from tertiary education graduating from science programmes, 

both sexes (%) .610* 

13. Percentage of male graduates from tertiary education graduating from science 

programmes, male (%) .714* 

14. Percentage of male graduates from tertiary education graduating from social sciences, 

business, and law programmes, male (%) .803** 

15. Pupil-teacher ratio in tertiary education (headcount basis) .675* 

For trademark non-resident applications, here is the list of significant variables. 

1. Manufacturing, value added (% of GDP) .621* 

2. Adjusted net savings, excluding particulate emission damage (% of GNI) .664* 

3. Alternative and nuclear energy (% of total energy use) .823** 

4. Charges for the use of intellectual property, payments (BoP, current US$) .650* 

5. Communications, computer, etc. (% of service exports, BoP) -.679* 

6. Computer, communications, and other services (% of commercial service exports)

 -.679* 

7. Computer, communications, and other services (% of commercial service imports)

 .759** 

8. Consumer price index (2010 = 100) .664* 

9. Electric power consumption (kWh per capita) .711* 

10. Employment-to-population ratio, 15+, total (%) (modelled ILO estimate) -.709* 

11. Final consumption expenditure, etc. (% of GDP) -.613* 

12. Foreign direct investment, net outflows (% of GDP) .655* 

13. Gross capital formation (% of GDP) .699* 

14. Gross domestic savings (% of GDP) .613* 

15. Labour force participation rate, total (% of total population aged 15+) (modelled ILO 

estimate) -.712* 

16. Labour force, total .652* 

17. Merchandise exports (current US$) .625* 

18. Net foreign assets (current LCU) .720* 

19. Physicians (per 1,000 people) .643* 

20. Price level ratio of PPP conversion factor (GDP) to market exchange rate .712* 

21. Renewable energy consumption (% of total final energy consumption) .773** 
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22. Scientific and technical journal articles .831** 

23. Tertiary education, academic staff (% female) .677* 

24. Enrolment in primary education, both sexes (number) -.689* 

25. Enrolment in tertiary education per 100,000 inhabitants, both sexes .783** 

26. Enrolment in upper-secondary education, both sexes (number) .610* 

27. Gross enrolment ratio, tertiary, both sexes (%) .710* 

28. Percentage of enrolment in tertiary education in private institutions (%) .723* 

29. Percentage of graduates from tertiary education graduating from science programmes, 

both sexes (%) .701* 

30. Percentage of male graduates from tertiary education graduating from social sciences, 

business, and law programmes, male (%) .645* 

31. Percentage of students in tertiary education enrolled in health and welfare 

programmes, both sexes (%) -.683* 

32. Percentage of students in tertiary education enrolled in science programmes, both 

sexes (%) .730* 

33. Percentage of students in tertiary education enrolled in social sciences, business, and 

law programmes, both sexes (%) .822** 

34. Percentage of students in upper-secondary education enrolled in vocational 

programmes, both sexes (%) .630* 

35. Percentage of teachers in tertiary education who are female (%) .677* 

36. Personal computers (per 100 people) .646* 

37. Pupil-teacher ratio in tertiary education (headcount basis) .776** 

38. Pupil-teacher ratio in upper-secondary education (headcount basis)  -.612* 
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b) Multi-regression analysis 

Figure 61. Multiple Regression Analysis by Using Stepwise Method on the Relevant 

Factors of Resident Patent Applications 

 

Source: Authors’ calculation. 

From Figure 61, X1 ‘graduates from tertiary education, both sexes (number)’ should be 

increased to increase the resident patent applications in Brunei. On the other hand, X2 ‘pupil-

teacher ratio in tertiary education (headcount basis)’ should be decreased, which means 

more teachers are needed in tertiary education. 

Figure 62. Multiple Regression Analysis by Using Stepwise Method on the Relevant 

Factors of Non-Resident Patent Applications 

Brunei  
Darussalam 
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Source: Authors’ calculation. 

Figure 63. Multiple Regression Analysis by Using Stepwise Method on the Relevant 

Factors of Resident Design Applications 

 

Source: Authors’ calculation. 
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Figure 64. Multiple Regression Analysis by Using Stepwise Method on  

the Relevant Factors of Non-Resident Design Applications 

 

Source: Authors’ calculation. 

 

Figure 65. Multiple Regression Analysis by Using Stepwise Method on  

the Relevant Factors of Resident Trademark Applications

 

Source: Authors’ calculation. 
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Figure 66. Multiple Regression Analysis by Using Stepwise Method on the Relevant 

Factors of Non-Resident Trademark Applications 

 

Source: Authors’ calculation. 

c) Forecast 

Figure 67. Forecast of Patent Applications by Using Multiple Regression Formula  

(Stepwise Method) 

 
Source: Authors’ calculation. 

 

 

Brunei  
Darussalam 
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Figure 68. Forecast of Design Application by Using Multiple Regression formula  

(Stepwise Method) 

 

Source: Authors’ calculation. 

Figure 69. Forecast of Trademark Applications by Using Multiple Regression Formula 

(Stepwise Method) 

 
Source: Authors’ calculation. 

 

 

  

Brunei  
Darussalam 
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Figure 70. The Actual WB Data Applicable to all IPs Regression Formula 

 

Source: Authors’ calculation. 

Figure 71. Forecast of Each Application by Resident 

 
Source: Authors’ calculation. 
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Figure 72. Forecast of Each Application by Non-Residents 

 

Source: Authors’ calculation. 

 

10.5. Indonesia 

a) The relevant factors for the regression analysis of IP applications were selected as 

follows during 2005–2017: 

1. GDP (current US$) 

2. Armed forces personnel, total 

3. Birth rate, crude (per 1,000 people) 

4. Employment in industry (% of total employment) (modelled ILO estimate) 

5. Gross national expenditure (current US$) 

6. ICT goods exports (% of total goods exports) 

7. ICT goods imports (% total goods imports) 

8. ICT service exports (% of service exports, BoP) 

9. ICT service exports (BoP, current US$) 

10. Labour force, total 

11. Listed domestic companies, total 

12. Manufacturing, value added (current US$) 

13. Market capitalisation of listed domestic companies (current US$) 



94 

14. Merchandise trade (% of GDP) 

15. Military expenditure (% of GDP) 

16. Mineral rents (% of GDP) 

17. Mobile cellular subscriptions 

18. Natural gas rents (% of GDP) 

19. Net foreign assets (current LCU) 

20. Net ODA received (current US$) 

21. New businesses registered (number) 

22. Oil rents (% of GDP) 

23. Ores and metals exports (% of merchandise exports) 

24. Ores and metals imports (% of merchandise imports) 

25. Population, total 

26. School enrolment, tertiary (% gross) 

27. Scientific and technical journal articles 

28. Secondary education, pupils 

29. Self-employed, total (% of total employment) (modelled ILO estimate) 

30. Services, value added per worker (constant 2010 US$) 

31. Total fisheries production (metric tons) 

32. Total natural resources rents (% of GDP) 

33. Trade (% of GDP) 

34. Unemployment with advanced education (% of total labour force with advanced 

education) 

35. Unemployment, total (% of total labour force) (modelled ILO estimate) 

36. Urban population 
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b) Multi-regression analysis 

Figure 73. Multiple Regression Analysis by Using Stepwise Method on the Relevant 

Factors of Resident Patent Applications 

 

Source: Authors’ calculation. 

From Figure 73, X1 ‘net foreign assets (current LCU)’ and X3 ‘school enrolment, tertiary (% 

gross)’ should be increased to increase the resident patent applications in Indonesia. 

Figure 74. Multiple Regression Analysis by Using Stepwise Method on the Relevant 

Factors of Non-Resident Patent Applications 

 

Source: Authors’ calculation. 
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From Figure 74, X1 ‘self-employed, total (% of total employment) (modelled ILO estimate)’ 

and X4 ‘birth rate, crude (per 1,000 people)’ should be increased to decrease the non-resident 

patent applications in Indonesia. 

Figure 75. Multiple Regression Analysis by Using Stepwise Method on the Relevant 

Factors of Resident Design Applications 

 

Source: Authors’ calculation. 

From Figure 75, X1 ‘ICT goods imports (% total goods imports)’ should be increased to 

increase the resident design applications in Indonesia. 

Figure 76. Multiple Regression Analysis by Using Stepwise Method on the Relevant 
Factors of Non-Resident Design Applications 

 

Source: Authors’ calculation. 
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From Figure 76, X3 ‘birth rate, crude (per 1,000 people)’ and X4 ‘market capitalisation of listed 

domestic companies (current US$)’ should be increased to decrease non-resident 

applications in Indonesia. 

Figure 77. Multiple Regression Analysis by Using Stepwise Method on the Relevant 
Factors of Resident Trademark Applications 

 

Source: Authors’ calculation. 

From Figure 77, X5 ‘ICT service exports (BoP, current US$)’ should be increased to increase 

resident trademark applications in Indonesia. 

Figure 78. Multiple Regression Analysis by Using Stepwise Method on the Relevant 

Factors of Non-Resident Trademark Applications

 
Source: Authors’ calculation. 
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Figure 79. Multiple Regression Analysis by Using Stepwise Method on the Relevant 

Factors of Resident Utility Model Applications 

 

Source: Authors’ calculation. 

From Figure 79, X1 ‘Scientific and technical journal articles’ should be increased to increase 

resident utility model resident applications in Indonesia. 

Figure 80. Multiple Regression Analysis by Using Stepwise Method on the Relevant 

Factors of Non-Resident Utility Model Applications 

 

Source: Authors’ calculation. 
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c) Forecast 

Figure 81. Forecast of Patent Applications by Using Multiple Regression Formula  

(Stepwise Method) 

 

Source: Authors’ calculation. 

Total patent applications are expected to increase to nearly 24,000 in 2035 as a result of an 

increase in application by non-residents, while applications by residents are expected to 

increase gradually. 

Figure 82. Forecast of Design Applications by Using Multiple Regression Formula 

(Stepwise Method) 

 

Source: Authors’ calculation. 
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Total design applications are expected to increase to nearly 10,000 in 2035 as a result of a 

constant increase in applications both by residents and non-residents. 

Figure 83. Forecast of Trademark Applications by Using Multiple Regression Formula 

(Stepwise Method) 

  

Source: Authors’ calculation. 

Total trademark applications are expected to increase to nearly 90,000 in 2035 as a result of 

a constant increase in applications both by residents and non-residents. 

Figure 84. Forecast of Utility Model Applications by Using Multiple Regression Formula 

(Stepwise Method) 

 

Source: Authors’ calculation. 
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Total utility model applications are expected to increase to nearly over 900 in 2035 as a result 

of an increase in applications by non-residents, while applications by residents are expected 

to increase gradually. 

10.6. Cambodia 

a) The relevant factors for the regression analysis of IP applications were selected as 

follows during 2005–2018: 

1) GDP (current US$) 

2) Armed forces personnel, total 

3) Birth rate, crude (per 1,000 people) 

4) CO2 emissions from manufacturing industries and construction (% of total fuel 

combustion) 

5) Compensation of employees (% of expense) 

6) Current health expenditure (% of GDP) 

7) Employment in industry (% of total employment) (modelled ILO estimate) 

8) Government expenditure on education, total (% of GDP) 

9) Gross national expenditure (current US$) 

10) ICT goods exports (% of total goods exports) 

11) ICT goods imports (% total goods imports) 

12) ICT service exports (% of service exports, BoP) 

13) ICT service exports (BoP, current US$) 

14) Labour force, total 

15) Manufacturing, value added (current US$) 

16) Merchandise trade (% of GDP) 

17) Military expenditure (% of GDP) 

18) Mobile cellular subscriptions 

19) Net foreign assets (current LCU) 

20) Net ODA received (current US$) 

21) Ores and metals exports (% of merchandise exports) 

22) Ores and metals imports (% of merchandise imports) 

23) Population, total 

24) Scientific and technical journal articles 
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25) Self-employed, total (% of total employment) (modelled ILO estimate) 

26) Services, value added per worker (constant 2010 US$) 

27) Total fisheries production (metric tons) 

28) Total natural resources rents (% of GDP) 

29) Trade (% of GDP) 

30) Unemployment, total (% of total labour force) (modelled ILO estimate) 

31) Urban population 

32) Primary completion rate, both sexes (%) 

33) Internet users (per 100 people) 

34) Pupil-teacher ratio in lower-secondary education (headcount basis) 

35) Pupil-teacher ratio in pre-primary education (headcount basis) 

36) Pupil-teacher ratio in primary education (headcount basis) 

b) Multi-regression analysis 

No analysis was performed due to insufficient data for resident patent applications in 

Cambodia. 

 

Figure 85. Multiple Regression Analysis by Using Stepwise Method on the Relevant 

Factors of Non-Resident Patent Applications 

 

Source: Authors’ calculation. 
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Figure 86. Multiple Regression Analysis by Using Stepwise Method on the Relevant 

Factors of Resident Design Applications 

 
Source: Authors’ calculation. 

From Figure 86, X1 ‘net foreign assets (current LCU)’ and X3 ‘government expenditure on 

education, total (% of GDP)’ should be increased to increase resident design applications in 

Cambodia. 

Figure 87. Multiple Regression Analysis by Using Stepwise Method on the Relevant 

Factors of Non-Resident Design Applications

 

Source: Authors’ calculation. 
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Figure 88. Multiple Regression Analysis by Using Stepwise Method on the Relevant 

Factors of Resident Trademark Applications 

 

Source: Authors’ calculation. 

From Figure 88, X1 ‘net foreign assets (current LCU)’ and X5 ‘population, total’ should be 

increased to increase resident trademark applications in Cambodia. 

Figure 89. Multiple Regression Analysis by Using Stepwise Method on the Relevant 

Factors of Non-Resident Trademark Applications 

 

Source: Authors’ calculation. 
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No analysis was performed due to insufficient data for utility model applications in Cambodia. 

c) Forecast 

Figure 90. Forecast of Patent Applications by Using Multiple Regression Formula  

(Stepwise Method) 

 

Source: Authors’ calculation. 

Figure 91. Forecast of Design Applications by Using Multiple Regression Formula 

(Stepwise Method) 

 

Source: Authors’ calculation. 
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Figure 92. Forecast of Trademark Applications by Using Multiple Regression Formula 

(Stepwise Method)  

 

Source: Authors’ calculation. 

 

10.7. Thailand 

a) The relevant factors for the regression analysis of IP applications were selected as 

follows during 2005–2017: 

1. GDP (current US$) 

2. Armed forces personnel, total 

3. Birth rate, crude (per 1,000 people) 

4. Compensation of employees (% of expense) 

5. Employment in industry (% of total employment) (modelled ILO estimate) 

6. Gross national expenditure (current US$) 

7. ICT goods exports (% of total goods exports) 

8. ICT goods imports (% total goods imports) 

9. ICT service exports (% of service exports, BoP) 

10. ICT service exports (BoP, current US$) 

11. Labour force, total 

12. Listed domestic companies, total 

13. Manufacturing, value added (current US$) 

14. Market capitalisation of listed domestic companies (current US$) 
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15. Merchandise trade (% of GDP) 

16. Military expenditure (% of GDP) 

17. Mineral rents (% of GDP) 

18. Mobile cellular subscriptions 

19. Natural gas rents (% of GDP) 

20. Net foreign assets (current LCU) 

21. Net ODA received (current US$) 

22. New businesses registered (number) 

23. Oil rents (% of GDP) 

24. Ores and metals exports (% of merchandise exports) 

25. Ores and metals imports (% of merchandise imports) 

26. Population, total 

27. School enrolment, tertiary (% gross) 

28. Scientific and technical journal articles 

29. Secondary education, pupils 

30. Self-employed, total (% of total employment) (modelled ILO estimate) 

31. Services, value added per worker (constant 2010 US$) 

32. Total fisheries production (metric tons) 

33. Total natural resources rents (% of GDP) 

34. Trade (% of GDP) 

35. Unemployment, total (% of total labour force) (modelled ILO estimate) 

36. Urban population 

37. Internet users (per 100 people) 
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b) Multi-regression analysis 

Figure 93. Multiple Regression Analysis by Using Stepwise Method on the Relevant 

Factors of Resident Patent Applications 

 
Source: Authors’ calculation. 

Figure 93 shows that X2 ‘self-employed, total (% of total employment) (modelled ILO 

estimate)’ should be increased and X1 ‘unemployment, total (% of total labour force) 

(modelled ILO estimate)’ should be decreased to increase the resident patent applications in 

Thailand. 

Figure 94. Multiple Regression Analysis by Using Stepwise Method on the Relevant 

Factors of Non-Resident Patent Applications 

 
Source: Authors’ calculation. 
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Figure 95. Multiple Regression Analysis by Using Stepwise Method on the Relevant 

Factors of Resident Design Applications 

 

Source: Authors’ calculation. 

Figure 95 shows that X3 ‘school enrolment, tertiary (% gross)’ and X8 ‘market capitalisation 

of listed domestic companies (current US$)’ should be increased to increase the resident 

design applications in Thailand. 

Figure 96. Multiple Regression Analysis by Using Stepwise Method on the Relevant 

Factors of Non-Resident Design Applications

 

Source: Authors’ calculation. 
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Figure 97. Multiple Regression Analysis by Using Stepwise Method on the Relevant 

Factors of Resident Trademark Applications

 

Figure 97 shows that X1 ‘ICT service exports (BoP, current US$)’ and X3 ‘labour force, total’ 

should be increased to increase the resident trademark applications in Thailand. 

Figure 98. Multiple Regression Analysis by Using Stepwise Method on the Relevant 

Factors of Non-Resident Trademark Applications

 

Source: Authors’ calculation. 
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Figure 99. Multiple Regression Analysis by Using Stepwise Method on the Relevant 

Factors of Resident Utility Model Applications

 

Source: Authors’ calculation. 

Figure 99 shows that X1 ‘listed domestic companies, total’, X2 ‘total fisheries production 

(metric tons)’, X4 ‘scientific and technical journal articles’, X6 ‘birth rate, crude (per 1,000 

people)’, and X8 ‘mobile cellular subscriptions’ should be increased to increase the resident 

utility model applications in Thailand. 

Figure 100. Multiple Regression Analysis by Using Stepwise Method on the Relevant 

Factors of Non-Resident Utility Model Applications

 

Source: Authors’ calculation. 
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c) Forecast 

Figure 101. Forecast of Patent Applications by Using Multiple Regression Formula 

(Stepwise Method) 

 
Source: Authors’ calculation. 

 

Figure 102. Forecast of Design Applications by Using Multiple Regression Formula 

(Stepwise Method) 

 

Source: Authors’ calculation. 
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Figure 103. Forecast of Design Applications by Using Multiple Regression Formula 

(Stepwise Method) 

 

Source: Authors’ calculation. 

Figure 104. Forecast of Utility Model Applications by Using Multiple Regression Formula 

(Stepwise Method) 

 
Source: Authors’ calculation. 

 

Except for patents, all IPs applications by residents exceed those by non-residents over the 

forecasting period. 

  



114 

10.8. Lao PDR 

a) Correlation coefficients 

The relevant factors for the regression analysis on IP applications during 2005–2018 are as 

follows: 

1. GDP (current US$) 

2. Armed forces personnel, total 

3. Birth rate, crude (per 1,000 people) 

4. Current health expenditure (% of GDP) 

5. Employment in industry (% of total employment) (modelled ILO estimate) 

6. Government expenditure on education, total (% of GDP) 

7. Gross national expenditure (current US$) 

8. ICT service exports (% of service exports, BoP) 

9. ICT service exports (BoP, current US$) 

10. Labour force, total 

11. Manufacturing, value added (current US$) 

12. Merchandise trade (% of GDP) 

13. Mineral rents (% of GDP) 

14. Mobile cellular subscriptions 

15. Net ODA received (current US$) 

16. Population, total 

17. School enrolment, tertiary (% gross) 

18. Scientific and technical journal articles 

19. Secondary education, pupils 

20. Self-employed, total (% of total employment) (modelled ILO estimate) 

21. Total fisheries production (metric tons) 

22. Total natural resources rents (% of GDP) 

23. Trade (% of GDP) 

24. Unemployment, total (% of total labour force) (modelled ILO estimate) 

25. Urban population 

26. Internet users (per 100 people) 

27. Primary completion rate, both sexes (%) 
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28. Pupil-teacher ratio in lower-secondary education (headcount basis) 

29. Pupil-teacher ratio in pre-primary education (headcount basis) 

30. Pupil-teacher ratio in primary education (headcount basis) 

31. Pupil-teacher ratio in secondary education (headcount basis) 

32. Pupil-teacher ratio in tertiary education (headcount basis) 

33. Pupil-teacher ratio in upper-secondary education (headcount basis) 

 
b) Multi-regression analysis 

Figure 105. Multiple Regression Analysis by Using Stepwise Method on the Relevant 

Factors of Patent Applications by Resident 

 

Source: Authors’ calculation. 

 

Figure 105 shows that X2 ‘government expenditure on education, total (% of GDP)’ and X3 

‘trade (% of GDP)’ should be increased most to increase resident patent applications in the 

Lao PDR. 
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Figure 106. Multiple Regression Analysis by Using Stepwise Method on the Relevant 

Factors of Non-Resident Patent Applications 

 

Source: Authors’ calculation. 

Figure 107. Multiple Regression Analysis by Using Stepwise Method on the Relevant 

Factors of Design Applications by Resident 

 

Source: Authors’ calculation. 

 

Figure 107 shows that X1 ‘Internet users (per 100 people)’ should be increased most to 

increase the resident design applications in the Lao PDR. 
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Figure 108. Multiple Regression Analysis by Using Stepwise Method on the Relevant 

Factors of Design Applications by Non-Resident 

 

Source: Authors’ calculation. 

Figure 109. Multiple Regression Analysis by Using Stepwise Method on the Relevant 

Factors of Trademark Applications by Resident 

 

Source: Authors’ calculation. 

Figure 109 shows that X1 ‘Internet users (per 100 people)’ should be increased most to 

increase the resident trademark applications in the Lao PDR. 
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Figure 110. Multiple Regression Analysis by Using Stepwise Method on the Relevant 

Factors of Trademark Applications by Non-Resident 

 

Source: Authors’ calculation. 

c) Forecast 

Figure 111. Forecast of Patent Applications by Using Multiple Regression Formula 

(Stepwise Method)  

 

Source: Authors’ calculation. 
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Figure 112. Forecast of Design Application by Using Multiple Regression Formula 

(Stepwise Method) 

 

Source: Authors’ calculation. 

 

Figure 113. Forecast of Trademark Applications by Using Multiple Regression Formula 

(Stepwise Method) 

 

Source: Authors’ calculation. 

 

Figures 111–113 show that IP applications by non-residents in the Lao PDR continue to 

dominate, although total applications tend to increase over the forecasting period. 
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10.9. Singapore 

a) The relevant factors for the regression analysis on IP applications include the following 

during 2005–2017: 

1. GDP (current US$) 

2. Merchandise trade (% of GDP) 

3. Military expenditure (% of GDP) 

4. Population, total 

5. Armed forces personnel, total 

6. Birth rate, crude (per 1,000 people) 

7. Compensation of employees (% of expense) 

8. Current health expenditure (% of GDP) 

9. Employment in industry (% of total employment) (modelled ILO estimate) 

10. Gross national expenditure (current US$) 

11. ICT goods exports (% of total goods exports) 

12. ICT goods imports (% total goods imports) 

13. ICT service exports (% of service exports, BoP) 

14. Labour force, total 

15. Listed domestic companies, total 

16. Manufacturing, value added (current US$) 

17. Market capitalisation of listed domestic companies (current US$) 

18. Mobile cellular subscriptions 

19. Net foreign assets (current LCU) 

20. New businesses registered (number) 

21. Ores and metals exports (% of merchandise exports) 

22. Ores and metals imports (% of merchandise imports) 

23. Scientific and technical journal articles 

24. Self-employed, total (% of total employment) (modelled ILO estimate) 

25. Services, value added per worker (constant 2010 US$) 

26. Textiles and clothing (% of value added in manufacturing) 

27. Total fisheries production (metric tons) 

28. Total natural resources rents (% of GDP) 

29. Trade (% of GDP) 
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30. Unemployment, total (% of total labour force) (modelled ILO estimate) 

31. Urban population 

32. Internet users (per 100 people) 

b) Multi-regression analysis 

Figure 114. Multiple Regression Analysis by Using Stepwise Method on the Relevant 

Actors of Resident Patent Applications 

 

Figure 114 shows that X1 ‘ICT service exports (% of service exports, BoP)’ should be increased 

most to increase the resident patent applications in Singapore. 

Figure 115. Multiple Regression Analysis by Using Stepwise Method on the Relevant 

Factors of Non-Resident Pattern Applications 
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Figure 116. Multiple Regression Analysis by Using Stepwise Method on the Relevant 

Factors of Resident Design Applications 

 
Source: Authors’ calculation. 

Figure 116 shows that X5 ‘Internet users (per 100 people)’ should be increased most to 

increase the resident design applications in Singapore. 

Figure 117. Multi Regression Analysis by Using Stepwise Method on the Relevant Factors 

of Non-Resident Design Applications 

 

Source: Authors’ calculation. 
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Figure 118. Multiple Regression Analysis by Using Stepwise Method on the Relevant 

Factors of Resident Trademark Applications 

 

Source: Authors’ calculation. 

Figure 118 shows that X1 ‘services, value added per worker (constant 2010 US$)’, X2 ‘military 

expenditure (% of GDP)’, and X3 ‘market capitalisation of listed domestic companies (current 

US$)’ should be increased to increase the resident trademark applications in Singapore. 

Figure 119. Multiple Regression Analysis by Using Stepwise Method on the Relevant 

Factors of Non-Resident Trademark Applications 

 

Source: Authors’ calculation. 



124 

c) Forecast 

Figure 120. Forecast of Patent Applications by Using Multiple Regression Formula 

(Stepwise Method)  

 
Source: Authors’ calculation. 

Figure 121. Forecast of Patent Applications by Using Multiple Regression Formula 

(Stepwise Method)  

 
Source: Authors’ calculation. 
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Figure 122. Forecast of Trademark Applications by Using Multiple Regression Formula 

(Stepwise Method)  

 
Source: Authors’ calculation. 

Figures 120–122 show that IP applications by non-residents in Singapore continue to 

dominate, although total applications tend to increase over the forecasting period. 

10.10. Myanmar 

The WIPO statistics database shows only trademark data as Myanmar’s historical data for IP 

(as of December 2018). Since data are available for only three years, no analysis was 

performed. 

Figure 123 

 

Source: Authors’ calculation. 
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