
1 

 
Ignatian International Journal for Multidisciplinary Research            Vol 3 No 2          February 2025         www.icceph.com 

 

 

 

 

 

 

 

 

PHILIPPINE NATIONAL INNOVATION SYSTEM UNDER 
THE BELT AND ROAD INITIATIVE 

 
Danilo Lorenzo S. Delos Santos 

 
University of Pécs, Baranya, Hungary 

Humanities and Social Sciences 
PhD in International Politics Program 

 
 

https://doi.org/10.17613/dvbhq-kvk16 

 
ABSTRACT 

   

The core topic of the research revolves around the interplay of domestic politics and the 

impact of the prescriptive nature of China’s Belt and Road Initiative on recipient countries 

such as the Philippines from 2013-2022. Central to this investigation is the analysis of the 

BRI’s impact on the Philippine National Innovation System and its innovation governance 

by using a Multi-Level Perspective in its innovation transition narrative and economic 

impact. The Philippines as it undergoes its evolution to a complex economy has long 

championed its involvement with the BRI and this paper stresses to answer the question 

of its contribution to the country’s advancement to the 4th industrial revolution.  

 

Key Words: Philippines, Innovation, Belt and Road Initiative, Transition Studies 

  

 

INTRODUCTION  

 

China’s Belt and Road Initiative (BRI) has reached a major milestone as it entered its 
decade anniversary in 2023 and now in 2024, has been a shadow of its promises. 
Vaunted as part of China’s initiative to improve its international standing, the BRI was 
known as an offshoot of its initial plans to increase international clout and control the 
narrative in projecting China as one of the major powers in international politics. From the 
regime of Hu Jintao, China’s meteoric rise from the economic doldrums of 
underdevelopment was depicted as an amicable and benevolent rise to prominence 
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labeling it as “China’s Peaceful rise” (Glaser & Medeiros, 2007). Having both its roots 
from the lifting of the bamboo curtain under the leadership of Deng Xiao Ping, China’s 
path to prosperity was deemed unprecedented and championed as a general framework 
for developing nations.  

 

The BRI is the result of the decade's attempt to establish China as a global economic 
power and is the focus of its regime to push the narrative of shared development through 
re-establishing the economic Silk Road that is projected to promote China as the 
alternative for development cooperation specifically with emerging regions and nations 
due to the west shifting its Official Development Assistance (ODA) requirements and 
focus to social, environmental and humanitarian efforts that diverge from large scale 
projects such as infrastructure development (Chatzky and McBride, 2020). China’s BRI 
strategy does not only rely on an infrastructure drive but is accompanied by a funding 
package that rivals the established ODA sources with the formation of the Asian 
Infrastructure Investment Bank (AIIB) for grants and loans. (Cook, 2019) Recently, 
however, the BRI has been regarded as a failed attempt with varied pushbacks from 
partner nations due to numerous issues and grievances that have tarnished the promise 
it formerly offered. This paper explores the BRI’s consequences on the Philippine National 
Innovation System and answers the overarching thesis question on the following. 

 
Research Questions 

 

Overarching Question: “How compatible is China’s BRI ODA with the National Innovation 
System of the Philippines in advancing sustainable growth?” 

 

Sub-questions: 

1. Why is the National Innovation System of the Philippines lagging behind?  

2. What are the possible areas of development to efficiently use ODAs for innovation? 

3. How can the Philippine government utilize ODA efficiently to advance the national 
interest and promote the National Innovation System towards the sustainable 
development agenda? 

 

Chinese Official Development Assistance: From Aquino III to Duterte 

 

Historically, the Philippines has allotted an infrastructure budget of 2.6% of its GDP 

(Philippine Infrastructure Transparency Portal, n.d) from the regime of Marcos to Aquino 

III which is well documented to be a conservative push. While Aquino III has used other 

means to access the necessary funds for large infrastructure projects, the ASEAN has 

still fallen behind its ASEAN counterparts based on the relative quality of infrastructure 

and the Philippines has ranked 106 out of 137 of all countries surveyed in the quality of 

overall infrastructure (World Economic Forum, 2016).  Therefore, it highlights the urgent 

need to focus on infrastructure that enables developing economies to boost medium—to 

long-term growth, given the right focus and priority.  
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Under the leadership of the late President Benigno Aquino III, the Philippines 

experienced an economic renaissance after decades of languishing behind ASEAN 

peers with a lackadaisical industrial base, import dependence, and infrastructure 

ecosystem under the regime of Gloria Macapagal-Arroyo that resulted in unemployment, 

poverty, inequality, fiscal instability, and trade deficit (Africa,2010). The country before 

Aquino was largely regarded economically as stagnant and, in some respects, backward 

in comparison to its ASEAN neighbours. Aquino, on the contrary, was able to turn the 

tide, the centre of this growth strategy is the implemented changes by the administration 

with a particular focus on corruption, alongside fiscal, and monetary discipline which 

reinforced the country’s position as one of the breakout nations for sustained growth and 

strengthening ties with allies and new partners for development.  

 

However, despite contrasting histories, shared among the regimes of Macapagal-Arroyo 

and Aquino is their fickle stance with China’s economic aid offers with GMA notably 

disengaging with the ZTE National Broadband Network deal and the Northrail Project 

while Aquino cancelled approximately 20 Chinese official development assistance (ODA) 

during his tenure (Camba, 2021). The Philippine government has shifted its position with 

China starting with Macapagal-Arroyo’s decision to withdraw China’s ODA was rooted in 

corruption allegations (Philippine Daily Inquirer, 2019). Later on, Aquino’s decision was 

duly affected by China’s increasing incursion in the West Philippine Sea which later 

resulted in the arbitration case against China (Esmaquel II, 2016).  

 

Although it was a given fact that the Aquino administration experienced major headwinds 

and tribulations, his administration maintained a healthy economy enjoying the fresh 

infusion of funds from investors, steady confidence in the Philippine Peso, and the influx 

of offshore companies tapping into the well of highly educated Filipinos for skills 

outsourcing; resulting to a surplus of funds which made debt repayment possible as well 

as the continuation and push towards the implementation of major infrastructure projects. 

Aquino’s administration has left the Philippines in an economically sound state with 

constant GDP growth, steady inflation rate, debt repayments, and energy infrastructure 

improvements placing the Philippines as one of the top performers in the ASEAN region 

(Oplas, 2021).  

 

After the surprise victory of Rodrigo Duterte, the administration has gained much 

notoriety from the brutality of his domestic politics such as the “War on Drugs” to his 

unpredictable foreign policy stances labelled as his brand of “Independent Foreign 

Policy” that has changed the security balance in the ASEAN concerning China’s 

aggressive stance in the West Philippine Sea and its contested waters (Morales, 2020).  

 

Despite the mercurial and seemingly reactive and impulsive brand of governance, one 

thing remained steady and true from the first day of his administration until his last and 

this is his commitment to his infrastructure projects and his unwavering bias towards 

China and Xi’s government notably with his numerous State visits (Ranada, 2017). The 

visits then culminated with the regime’s Keynesian pump-priming flagship policy, the 

Build, Build, Build (BBB) Program (Magtulis, 2016). Duterte’s BBB, in ushering in its 
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“Golden Age of Infrastructure,” initially targets land, sea, and air transportation and 

communications, among others. This was expected to boost infrastructure spending to 

7.3% of GDP, approximately threefold from historical data (Lamentillo, 2018). 

 

A Cautionary Tale of Debt Trap Diplomacy 

 

Highlighting the analysis on institutions though does not show the full understanding of 

the local political undercurrents that had transpired. Scholars commonly credit the 

success of institutions for fulfilling their mandate and duty to the people (Thompson 

2010). However, the perspective lacked insight into the struggles hiding beneath due to 

the absence of mainstream coalitions against the infrastructure programs and their ties 

with China’s Belt and Road Initiative (BRI). In hindsight, the dearth of critical voices raises 

fundamental questions about the public’s approval of Duterte’s infrastructure initiative. 

Harking back to the institutionalist analysis of the supposed power of institutions in 

shaping spaces for discourse and rule, it does not extend its understanding of the 

repression of dissenting voices such as in the case of the Kaliwa Dam Project that has 

been noted to affect indigenous populations and is in the danger of being near a fault line 

(Philippine Daily Inquirer, 2018). The BRI's embedding alongside the Duterte 

administration’s BBB Program does not explain the Philippine regime’s reluctance to take 

a more assertive stance in pushing for an inclusive, sustainable, and innovation-centric 

development agenda within the BRI initiative, which scholars have long questioned as 

detrimental to national sovereignty (Amador & Baladjay, 2020).  

 

Projections for the project were initially positive with the main aim of the partnership to 
bolster urgent and necessary infrastructure development that is essential in improving 
unemployment, investor confidence, as well as the overall quality of life being promised 
by the administration (Subic Clark Alliance for Development, n.d.). Developing countries 
and ODA has been largely understood as a temporary and fast alternative to bolstering 
the economy in a short period (Magnier, 2015). Large-scale and capital-intensive projects 
intensive growth (Todaro & Smith, 2015; Stupak, 2017). This aligns with Duterte’s BBB 
to take hold of the narrative and consolidate its populist gains which reinforces the 
importance of domestic politics to the prevailing public policy focus and agenda. On the 
contrary, this poses a critical point of inference because of the ramifications of political 
transitions to the advancing policy themes that are myopically hindered as the incoming 
administration takes to power. With weak political institutions and parties, regimes in the 
Philippines are considered to be volatile and unpredictable considerably affecting plans 
and projects such as those in the interest of National Innovations Systems and actors.  
 

The domestic political culture inherent in our system trickles down to the ongoing 

narrative of the BRI in the Philippines as it has shown to be passive regardless of the 

cautionary tales of “Debt Trap Diplomacy” which is flagged as predatory lending practices 

that lead to defaults for newly industrializing nations as it falls victim to budgetary deficits 

(Chellaney, 2017). Victims of the practice were notably Sri Lanka and Pakistan which 

could result in leasing its territories to China that was in in 2017 with Sri Lanka’s 99-year 

port lease deal (Shakil, 2021). While indeed there was a visible threat inherent in the 
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deal, these were enforced through the acknowledgment of the heads of state with the 

same profile of countries resembling populist or authoritarian regimes that help in the 

fast-tracking of deals with little to no oversight or checks and balances.  

 

A direct example of this is the inclusion and verified blacklisted Chinese firms that were 

flagged and sanctioned by the United States that were part of the militarization build-up 

in the West Philippine Sea. Compounding these are economic concerns that even before 

2020 or the COVID-19 pandemic, the Philippines were reaching concerning levels of 

fiscal spending under the Duterte regime that compounds the fears of possible default if 

the projects under the BRI are mismanaged due to a direct effect on the Philippine peso 

and investor confidence (Valencia, 2018). Despite the aforementioned issues, Duterte’s 

infrastructure drive remained unfettered until after his term but has been proven to have 

a solid support base through his constant net positive ratings from 2016-2022 (Pulse 

Asia, 2022). 

 

The BRI-backed BBB projects did not on the contrary have the same expected result in 

the implementation stage of the project as various adjustments had to be made with more 

projects being put on hold due to various complications and issues that have caused 

untoward delays therefore forcing the government to realign its priorities based on the 

National Economic Development Administration’s (NEDA) last update in 2022.  

 

Table 1. Revised List of BBB and BRI Infrastructure Flagship Projects  

Project Title Implementing 
Agency 

Total Project 
Cost (in PHP 

million) 

Funding 
Source 

Sector and 
Status 

Metro Manila 
Logistics 
Network: 
China Grant 
Bridges 
a) Binondo-
Intramuros 
Bridge2 
b) Estrella-
Pantaleon 
Bridge 

Department of 
Public Works 
and Highways 
(DPWH) 

5,947.10 ODA (China) Transport and 
Mobility / 
COMPLETED 

Chico River 
Pump 
Irrigation 
Project 

National 
Irrigation 
Authority (NIA) 

4,372.90 ODA (China) Water 
Resources / 
(Ongoing) 
Completion by 
2022 

Safe 
Philippines 
Project Phase 
1 

Department of 
Interior Local 
Government 
(DILG) 

20,314.00 ODA (China) ICT / 
(Ongoing) 
Completion by 
2022 
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PNR South 
Long Haul 

Department of 
Transportation 
(DOTr) 

175,318.00 ODA (China) Transport and 
Mobility/ 
(Ongoing) 
Completion by 
2023 and 
beyond 

Mindanao Rail 
Project Phase 
1 

Department of 
Transportation 
(DOTr) 

81,686.00 ODA (China) Transport and 
Mobility/ 
(Ongoing) 
Completion by 
2023 and 
beyond 

Metro Manila 
Logistics 
Network: 
Pasig River 
and  
Manggahan 
Floodway 
Bridges 
Construction 
Project 
a) North and 
South Harbor 
Bridge 
b) Palanca-
Villegas 
Bridge 
c) East-West 
Bank Bridge 2 

Department of 
Public Works 
and Highways 
(DPWH) 

15, 845.84 ODA (China) Transport and 
Mobility/ 
(Ongoing) 
Completion by 
2023 and 
beyond 

Samal Island 
– Davao City 
Connector 
Bridge 

Department of 
Public Works 
and Highways 
(DPWH) 

23,040.00 ODA (China) Transport and 
Mobility/ 
(Ongoing) 
Completion by 
2023 and 
beyond 

Ambal Simuay 
River and Rio 
Grande de 
Mindanao  
River Flood 
Control 
Projects 

Department of 
Public Works 
and Highways 
(DPWH) 

39,220.00 ODA (China) Urban 
Development / 
(Ongoing) 
Completion by 
2023 and 
beyond 

New 
Centennial 
Water Source 

Metropolitan 
Waterworks 
and Sewerage 

12,189.00 ODA (China) Water 
Resources/ 
(Ongoing) 
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- Kaliwa Dam 
Project 

System 
(MWSS) 

Completion by 
2023 and 
beyond 

Subic Clark 
Railway 

Department of 
Transportation 
(DOTr)/ Bases 
Conversion and 
Development 
Authority 
(BCDA) 

50,031.00 ODA (China) Transport and 
Mobility/ 
(Ongoing) 
Completion by 
2023 and 
beyond 

Panglao- 
Tagbiliaran 
City Offshore 
Connector 
Bridge 

Department of 
Public Works 
and Highways 
(DPWH) 

6,797.96 ODA (China) Transport and 
Mobility/ 
Project still 
completing 
gov. approvals 

Davao City 
Expressway 

Department of 
Public Works 
and Highways 
(DPWH) 

80,650.52 ODA (China) Transport and 
Mobility/ 
Project still 
completing 
gov. approvals 

Marawi 
Rehabilitation 
(China Grant) 
a) Bridge and 
Bypass 
Project 
b) Grand 
Padian Market 
and Sports 
Complex 

Department of 
Public Works 
and Highways 
(DPWH) / 
Department of 
Human 
Settlements 
and Urban 
Development 
(DHSUD) 

998.70 ODA (China) Urban 
Development/ 
Project still 
completing 
gov. approvals 

 

In the last months of the Duterte administration, the future of the BBB and BRI projects 

loomed over policymakers' heads. The Marcos Jr. administration recently cancelled them 

again due to tensions in the West Philippine Sea (Strangio, 2023).  

 

The Philippines’ Transition Pathway to Innovation 

 

Sustainability has been a focal point in global discussion with the culmination of the 

Millennium Development Goals (MDG) in the early 2000s and its latest reincarnation the 

Sustainable Development Goals in the 2010s, culminating in the United Nations (UN) 

Agenda 2030. On the State level, National Innovation Systems (NIS) are often 

overlooked as variables in promoting SDGs and sustainability norms. This glosses over 

the reality that the intersection of policy-making and international relations plays a crucial 

role in shaping the prevailing discourse on the Philippines’ National Innovation System.  
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National Innovation Systems are the primary institutions that reward contributions and 

advance expertise to innovation and the state (Patel and Pavit, 1994). The Philippines’ 

innovation curve can be surmised using Geels and Schot’s Multilevel Perspective (MLP) 

which lays the foundation for understanding how internal and external actors coalesce in 

a policy stream where trends, norms, and rules are formed and reinforced (Geels & 

Schot,2007). Examining the model pushes the notion of how landscape developments 

or macro-scale trends, prescriptions, or recommendations in parallel with niche-level or 

micro-level actors that are closer to the implementation of the trend affect the socio-

technical regime or the prevailing local routines, rules, regulations, and solutions are set.  

 

The adaption of ideas in this model captures the nuance of the structure by the 

structurization moulded by the ongoing and developing stream of the socio-technical 

regime. The government is positioned front and centre in the National Innovation System 

as the coordinating body, funding institution, regulator, and enforcer of established and 

fundamental processes and norms. The sustainability agenda as established in the 

Brundtland Commission exemplifies and reinforces the notion of institutions and groups 

that influence the policy arena and agenda (World Commission on Environment and 

Development, 1987).  

 

The challenges of sustainability under the understanding of transition studies promote a 

more fluid and dynamic understanding of how National Innovation Systems are not 

merely a product of arbitrary leadership but a direct influence as those outside the 

agenda of national interest existing within track two democratic channels and 

prescriptions of international actors.  

 

On the contrary, sovereign states remain the main decision-making entity with power 

derived from its political-legal structure to enforce and direct agenda setting while being 

open to socio-technical actors in the landscape and niche levels (Loorbach, 2007). In 

this light, the relationship between the actors in the transition arena is dynamic and 

reflexive and therefore non-linear and ever-changing (Voss, 2005; Kemp and Loorbach, 

2003).  

 

The growth of the agenda is aligned and considered co-evolutionary which posits that 

system innovations and norms are affected not only by technology but also by society as 

they push towards certain levels and maturity of transition (Geels, 2005). Innovation 

governance and management according to the literature on transition studies are multi-

level and multi-phase. It is therefore theorized that innovation is a non-linear exercise 

and is influenced by various actors in the landscape and niche arenas beyond the state’s 

influence which is a continuous process of experimentation and adaption (Loorbach 

2009).  
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Figure 1. Geels and Schot’s Multilevel Perspective 

 

The role of the government in this regard is to facilitate the efficient flow of resources on 

necessary growth areas to aid in fast-track transitions which developing countries such 

as the Philippines and the ASEAN hope to adapt. While it is understood that the 

complexity of interaction is beyond the coverage of a single paper, the research aspires 

to contribute to the literature by exemplifying how a developing nation such as the 

Philippines can improve on the status quo through the ODA grants and its innovation 

management at the domestic level. The importance of coordination in the various facets 

of the sociotechnical regime is a necessary precondition for innovation agendas to break 

away from the dogmatized alignments of past development and innovation projects. 

Synchronicity of agenda is the looming challenge for innovation policy leaders apart from 

the resource demands and lobbying that it also requires for the National Innovation 

System to establish its roots and develop. 

 

The National Innovation Profile of the Philippines has been guided by the revisions and 

updates on the Medium-Term Philippine Development Plan later renamed to the 

Philippine Development Plan 2011-2016 and 2017-2022. Succinctly, the Philippines has 
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focused its R&D programs on the following focus and sectors based on its Harmonized 

R&D Agenda 2013-2020 (Department of Science and Technology, 2013). 

 

 

Figure 2. Harmonized R&D Agenda 2013-2020 

 
Based on both the Philippine Development Plan, the direction the Philippine government 
was directed falls into the essential needs of growth. This agenda echoes the need for 
Philippine infrastructure to reach a level of stability and need sufficiency. Given the 
challenges as well posed by climate change, the theme of climate change adaption is 
embedded in the Abisyon Nation 2040 which is the next stage of the development 
initiative and as a direct integration of the BBB, development plans, and R&D agenda that 
in turn composes the core of the National Innovation System (National Economic and 
Development Authority, n.d). 
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The Philippines’ Innovation Agenda: 
 
• Semiconductor & electronics 
• Healthcare 
• Information technology and Business Process Management (IT-BPM) 
• Agri/Aqua/ Fisheries/ Livestock/ Forestry 
• Mining & minerals processing 
• Metals & engineering 
• Transportation 
• Manufacturing 
 
The core of the plans penned in the agenda from the Aquino and Duterte administrations 
has remained similar and emphasizes the gradual and slow progress of its development 
agenda. With the intervention of the BRI through the BBB it was expected to align with 
the development and innovation projects of the republic yet after years of promised 
progress, the impact and effects promised have yet to come to a realization.  
 
With further analysis, it can be surmised that China’s BRI initiative supports a marginal 
part of the country’s development and innovation goals assessing the most basic 
requirements that are focused on transportation, water security/ climate change, and 
logistics. The absence of projects aligned with sustainable targets is alarming given the 
missed opportunity for technological partnerships with the possibility of technology and 
knowledge transfer that will be critical to the establishment of a robust National Innovation 
System that can raise the discourse on innovation in the sociotechnical stream. Because 
of this missed chance, the government priorities need to be reassessed to reflect and 
capture its economic strengths while addressing critical gaps in the system to infuse 
growth and long-term economic stability.  
 
The Race for Economic Complexity: Philippines VS ASEAN 
 
Modern economies are commonly on the move to gain the best possible scenario and 
product market mix to maximize their economic value and productive capability. The 
inherent competitive advantage in comparison to other nation-states that share 
production and commodity profiles can be improved through streamlined economic 
planning to focus on industries that are locally viable, economically feasible, and 
comparatively advantageous for the local entrepreneurs. Trade complexity puts into 
perspective the comparative advantage of products and industries in each country and 
sheds a new understanding of the economic impact of products and services on the 
development project in question. Substantially, the ASEAN is one economic bloc that is 
a curious case because of the close comparative economic profiles of each country and 
is a good baseline for the relative performance of the Philippines. Understanding how the 
member states tackle the issue of nurturing their productive capability will be necessary 
for unlocking the bloc’s potential. 
 
Comparatively, compared to its ASEAN neighbors, the Philippines is projected to have 
steady growth in manufacturing, financial and insurance activities, and real estate 
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activities. Most commonly FDI in these growth areas is due to the market perception of a 
highly skilled workforce, a growing middle class, and stable political governance. 
Curiously, the Philippines did not excel in FDI investment in areas of supposed strength, 
notably, in agriculture and fishery, mining, and administrative and support service 
activities.  
 
These on the other hand show the market’s cold reception and projection of the growth 
areas in these particular sectors. Other ASEAN countries have marked FDI leadership 
notably with Vietnam, Indonesia taking the FDI bulk in agriculture and fishery, and mining 
which are mostly the initial centers of focus of developing nations along with 
manufacturing and other services. The Philippines relative to the ASEAN has been 
generating confidence in areas that are not its core strengths and therefore is leaving its 
potential and has contributed to its languishing National Innovation System and faltering 
economic agenda. The misalignment of FDI and domestic policy focus inevitably slows 
the progression of growth.  
 
Industry guide: A – Agriculture, forestry, and fishing, B – Mining and Quarrying, C – 
Manufacturing, D – Electricity, gas, steam, and air conditioning supply, E – Water supply; 
sewerage, waste management, and remediation activities, F – Construction, G – 
Wholesale and retail trade; repair of motor vehicles and motorcycles, H - Transportation 
and storage, I - Accommodation and food service activities, J – Information and 
Communication, K – Financial and insurance activities, L – Real estate activities, M – 
Professional, scientific and technical activities, N – Administrative and support service 
activities, O – Public administration and defense, compulsory social security, P – 
Education, Q – Human health and social work activities, R – Arts, entertainment and 
recreation, S – Other service activities, Z – Unspecified activity, Tot Act – Total Activities  
 
 
Table 2. The flow of inward Foreign Investment (FDI) to ASEAN by Source Country 
and Industry During the Pre- Pandemic – 2019 (in million US$) 
 
Ranking: Yellow 1st, Blue 2nd, Green 3rd  

 Bru Cam Ind Lao Mal Mya Phl Sin Tha Vie 

A 
0.08 0.02 0.05 

0.0

0 
8.16 0.00 3.02 

1,57

3.86 

33.4

4 

100.

85 

B 
-

1.07 
0.00 

228.

03 

0.0

0 

-

197.

46 

0.01 
-

0.65 

686.

54 

96.4

5 

153.

22 



52 

 
Ignatian International Journal for Multidisciplinary Research            Vol 3 No 2          February 2025         www.icceph.com 

C 

0.00 2.01 0.00 
0.8

5 

-

113.

40 

-

0.07 
0.00 

6,12

9.75 

1,12

5.96 
0.00 

D 
0.78 0.06 0.50 

0.0

0 

23.7

9 
0.00 0.73 

1,06

1.51 

49.2

7 
0.72 

E 
0.19 0.02 0.12 

0.0

0 
0.29 0.00 0.15 

320.

46 
4.78 0.00 

F 

0.00 4.76 
-

0.61 

0.0

9 

-

316.

27 

0.00 0.00 
158.

23 

26.5

8 

-

1.05 

G 
0.08 7.28 

87.6

3 

0.0

1 

34.6

4 
0.75 

59.2

1 

782.

06 

338.

41 
8.45 

H 

0.77 0.01 

-

19.6

6 

0.0

0 

-

120.

28 

-

0.20 
5.29 

216.

82 

39.7

5 

-

0.07 

I 
0.00 0.03 0.00 

0.0

0 

-

1.37 

-

0.20 
3.48 

34.6

3 
4.24 

-

0.10 

J 

0.00 0.31 

-

34.2

1 

0.1

6 

276.

51 

-

0.59 

-

2.95 

411.

00 
2.88 

98.9

2 

K 

1.03 
21.2

0 

431.

78 

3.3

4 

1,01

0.08 
4.76 

-

138.

28 

2,30

1.28 

1,87

8.91 

78.2

6 
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L 

0.00 
11.5

7 

-

223.

25 

4.2

8 

387.

01 
0.00 

46.6

8 

1,31

5.65 
0.00 7.31 

M 
2.27 0.06 9.49 

0.0

0 

102.

05 

-

3.67 

58.1

7 

213.

57 

36.9

7 

-

9.50 

N 
0.10 0.01 0.04 

0.0

0 
2.65 

-

0.04 
0.19 

101.

55 
1.40 

-

0.27 

O 
0.00 0.00 0.00 

0.0

0 
0.00 0.00 0.00 

-

1.24 
0.00 0.00 

P 
0.05 0.00 0.03 

0.0

0 
0.28 0.00 0.04 

27.4

0 
0.63 0.00 

Q 
0.16 0.01 1.02 

0.0

0 
1.16 0.00 0.12 

85.2

0 

24.3
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AC

T 

 

The Economic Complexity Index (ECI) is a measure in which it is calculated based on 

the diversity of exports and their ubiquity, relative to the number of countries that produce 

the same product or commodity as well as their complexity f The measure suggests that 

those countries' economic value chains that are more diverse in terms of their productive 

capabilities can produce complex and highly valued products relative to others. With a 

more extensive product manufacturing capability, countries can have higher valued 

products, expertise, and levels of income and therefore are projected to head towards a 

path of progress. Applying this to our understanding of Industry 4.0 and the question that 

surrounds the experience of developing nations such as the Philippines, it is apt to 

consider comparing the productive diversity and the complexity relative to the economic 

health of the countries. Using ECI as the initial measure opens further understanding of 

market trends in FDI flow, infrastructure that is needed to specialize in specific product 

or service industries, and policy changes that need to be streamlined in response to the 

findings of the other variables considered in this research endeavor. 

 

Table 3. World Economic Complexity Index – ECI and Rank (2000-2019) 

 

 2000 2005 2010 2015 2019 

Brunei N/A N/A N/A N/A N/A 

Cambodia -0.92/ 

113 

-1.13/ 

119 

-0.86/ 108 -0.63/ 93 -0.5/ 88 

Indonesia 0.06/ 59 -0.07/ 62 -0.07/ 67 -0.01/ 62 0.02/ 61 

Lao PDR -1.06/ 

116 

-0.98/ 

115 

-0.85/ 107 -0.87/ 109 -0.64/ 92 

Malaysia 0.79/ 27 0.94/ 26 0.89/ 29 1.04/ 25 1.12/ 24 

Myanmar -1.26/ 

122 

-1.12/ 

118 

-1.30/ 122 -1.16/ 118 -1.00/ 114 

Philippines  -0.01/ 66 0.13/ 55 0.54/ 41 0.84/ 31 0.95/ 28 
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Singapore 1.55/ 11 1.74/ 9 2.02/ 4 1.88/ 5 2.00/ 5 

Thailand 0.50/ 37 0.68/ 32 0.98/ 26 1.25/ 20 1.15 / 22 

Vietnam -0.59/ 93 -0.50/ 88 -0.10/ 70 -0.01/ 63 0.05/ 56 

 

According to the Atlas of Economic Complexity Rankings, over the past two decades, 

ASEAN member states have surpassed expectations regarding their status in economic 

complexity (Harvard University Growth Lab, n.d.). In addition, ASEAN nations have 

trended positively throughout the data indicating a net positive gain for the cohort. 

Namely, Singapore has been able to surpass its natural limitations such as natural 

resources or mass productive capability by placing on top of the world economic 

complexity rankings in the last two decades which currently stands at 5th.  

 

Countries that hold much potential and trending upward are Thailand, Malaysia, and the 

Philippines ranking 23rd,24th, and 28th respectively in the latest iteration of the ECI 

ranking. Vietnam and Indonesia now share the next tier with 56th and 61st places, while 

Cambodia and Laos trail with 88th and 92nd place. It is, however, myopic to consider that 

the latest rankings are the be-all and end-all in understanding the ECI context. It should 

be noted that over the past two decades, the Philippines, Vietnam, Cambodia, and Laos 

have outpaced their neighbors citing dramatic trajectory with vast improvement in their 

rankings compared to their 2000 placement.  

 

The Philippines earned the most significant with a 38-rank increase, followed by Vietnam 

with a 37-rank improvement, while Cambodia earned 25 places and Laos earned a 24-

place advance. Coincidentally, these nations also shared marked growth and are now 

one of the most promising growth nations in the ASEAN region. Brunei however does 

not have such data and therefore is excluded from this section. 

 

China’s ODA and a New Path to Mutual Development 

 

For China’s ODA to be impactful to the developing world, it demands a re-examination 

and reinvention for it to pave a realistic and pragmatic path towards its mutual 

development goals. Examining it further, it should be noted that specialization and 

product complexity also should be considered to examine each country’s productive 

capability. In the ECI model, two significant measures are important namely Revealed 

Comparative Advantage (RCA) and the Product Complexity Index (PCI). 

 

The RCA measures the country’s relative comparative advantage by using Balassa’s 

Index which points out that a country’s relative advantage or disadvantage depends if 

said country is capable of exporting more than its “fair share” as well as its import’s impact 

on the overall trade of a particular product in the world market or if the resultant RCA is 

more than 1 (Balassa, 1989). However, it should be noted that the RCA for more niche 

products can be lower because of the lower use case but could achieve higher value 
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because of the complexity and rarity of the product in question. Commodities usually 

have higher RCA because they are traded in mass as compared to specialized products 

with a very small niche. 

 

Meanwhile, the PCA on the other hand measures the sophistication of the products and 

the productive capability of the countries to produce a particular product. It can be 

calculated by dividing the average diversity of countries that also produce the specific 

product by the average ubiquity of other products that countries produce. The higher the 

PCI score, the more complex (Observatory of Economic Complexity, n.d.). 

 

 

Table 4. Most Specialized and Complex Products Per Country by RCA and PCI 

 Index 

 Most Specialized Products Most Complex Products 

Philippines • Coconut Oil – 983M (43.5 

RCA) 

• Nickel Ore – 640 M  (36.5 

RCA) 

• Bananas – 1.93 B (28.3 

RCA) 

• Recovered Paper Pulp – 

25.5 (25.5 RCA) 

• Nickel Mattes – 582 M 

(19.9 RCA) 

• Lignite – 390 M (19.6 

RCA) 

• Photocopiers – 134 M 

(17.9 RCA) 

• Wood Carpentry – 809M 

(11.6 RCA) 

• Coconut and Other 

Vegetable Fibers – 34.2 M 

(11.5 RCA) 

Activated Carbon – 138M 

(10.6 RCA) 

• Measuring or Checking 

Instruments – 447M (1.93 

PCI) 

• Instruments to Check or 

Measure Electricity, 

Radiation – 292 M (1.77 

PCI) 

• Prepared Unrecorded 

Sound Recording Media 

(non-photo) – 1.1 B (1.74 

PCI) 

• Parts, Accessories, 

Except Covers, for Office 

Machines – 11.6 B (1.56 

PCI) 

• Electro and Permanent 

Magnets, Equipment 

Using Magnets – 403 M 

(1.55 PCI) 

• Mounted Lenses, Prisms, 

Mirrors, Optical Elements 

– 173 M (1.55 PCI) 

• Printing and Ancillary 

Machinery – 338 M (1.49 

PCI) 

• Electronic Integrated 

Circuits and Micro 
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assemblies – 22.8 B 

(1.45 PCI) 

• Electrical Machinery and 

Apparatus – 270 M (1.4 

PCI) 

Copper Foil, Thickness 

(except any backing) < 

0.15mm – 68 M (1.35 PCI) 

 

 

The opportunities within the regional bloc and the Philippines when studied under the 

lens of economic complexity go beyond how it is perceived with a diverse list of products 

where they have comparative advantage and economic capability as well as in the level 

of complexity each has. It should be noted, however, that there are major differences in 

the level of average complexity of products in each country. 

 

Singapore was the outstanding case in the bloc where it was able to produce highly 

specialized and valued commodities that in turn generated more value than those that 

produced more of a less complex product or commodity. Another factor to point out is 

that within the 10 highest comparative advantage and complex products; less complex 

products are exported in higher volumes that require more resources and energy to 

produce as compared to specialized and more complex products that may require more 

expertise to produce but have far fewer production trade-offs yet produce more value. 

This is a clear example of how modes of production are changing that use less capital, 

manpower, time, energy, and more aggregate efficiency and have more value in the 

market.  

 

The data presented an important point in this research as it only shows the potential that 

the Philippines has and the untapped markets that need to be reinforced in improving its 

current economic status. By targeting markets that are already being specialized in these 

countries, infusion of capital, expertise, and research and development will be an 

important part of their market to take the next step towards Industry 4.0. Previously, 

scholars have pointed out the negative impact it would produce, however, it should also 

be raised that industry 4.0 can coexist with currently established modes of production 

into an adaptive industry transition into the next phase of development. 

 

METHODOLOGY 

 

The research employs the mixed method of research, deriving its data from reliable and 

reputable sources of information such as government agencies, and international 

organizations. All data are triangulated and assessed rigorously to ensure statistical 

correctness and reliability. Both qualitative and qualitative data are used to capture the 

narrative of the existing literature.  
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RESULTS AND DISCUSSION 

 

Missing the Target: How Policy Making Failed Innovation 

 

The misalignment of these factors contributed to the slow transition and adaption to S&T 

progression for value creation. Having little to no linkage across these fields, industry 4.0 

cannot manifest in its entirety but can be used as a catalyst in support of existing 

industries ripe for innovation disruption and market scalability.  

 

The study hereby proposes a four-point strategy paradigm in supporting the Philippines 

in attaining adaptive systemic transitions. The model indicates that adaptive systemic 

transition can start at any of the four stages of mechanization, automation, digitalization, 

or integration. Each transition reinforces key goals for productivity, resilience, 

sustainability, and adaptability. 

 

 Figure 3: Adaptive Systemic Transition Strategies for the Philippine 

 

 

The flow of the adaptive transition puts into perspective that support can be utilized by 

different industries in the Philippines by pinpointing blue ocean industries that can create 

the most impact in a shorter timeline with less investment costs. Given the current context 

of the Philippines, the figure above shows the four centers of improvement for various 

industries in the country. With differing stages of industry development, R&D can be 

utilized in different facets of industrial capacity. The flexibility to be in various industries 
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and varying levels of development is critical for established industries to scale up 

enterprises and help start-ups break through to the market.  

 

For the Philippines to maximize value creation and economic gain, it must prioritize the 

right industries and develop products from already established commodities. By using its 

natural advantages, the Philippines and actualize its market potential. Interventions such 

as ODAs and other grants will be needed to help facilitate the country’s growth can only 

make a substantial impact if it investigates new ventures where the Philippines already 

are making substantial strides in the status quo. The major problem with funding 

agencies and companies is the propensity to force new industries and technologies into 

countries with an existing organic innovation ecosystem. The invasive prescriptive 

transition remedy to the developing world has been a chronic source of maladapted 

solutions to problems that require local remedies that only lacked support and 

development and one way this can be achieved is the stringent alignment of the country’s 

National Innovation System, domestic public policy planning, and the international 

community.  

 

 

Table 5. Stages of Development and Transition Milestones 

 

Stage of 
Development 

Description Transition 
Milestones 

Description 

Mechanization Ability to mass 
produce goods 
and services with 
the aid of 
machines beyond 
physical limitations 

Productivity Enhancement of 
productive 
capacity beyond 
physical and 
resource 
limitations 
therefore reducing 
marginal cost.  

Automation Ability to automate 
work with less 
work and human 
input while 
improving 
efficiency in 
productivity and 
manufacturing 

Accountability Enhancement of 
accountability 
measures to 
enhance investor 
confidence and 
safeguard the 
growth of the 
industry 

Digitalization Ability to use digital 
aids to improve 
back-office support 
and improve 
financial 
transparency 

Sustainability Enhancement of 
systems in line 
with sustainable 
solutions for 
people, planet, and 
industry 
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Integration Ability to use 
artificial 
intelligence, the 
internet of things, 
and cloud 
computing, in aid 
of value chains 

Adaptability Enhancement of 
innovation by 
exploring other 
ways of improving 
and adapting to 
industry demands 

 

Conclusions 

 

In conclusion, the study has uncovered the misaligned transition narrative and 

implementation of strategy from the Philippines that has hampered its National 

Innovation System development. This study is not conclusive however on how the 

Philippines as a bloc can remedy these systemic problems and will demand another 

study to critically review and analyze. The power interaction within the Philippines will 

require extensive research on historic policy and governance dynamics. The study only 

has scratched the surface on transitions and ODA impact in line with the fourth industrial 

revolution and if there is one takeaway from this study, it is that developing countries 

such as the Philippines should not be excluded from garnering ODA aimed at long-term 

sustainable projects and to develop in the field of R&D and industrial research. The 

Philippines comparatively with its ASEAN counterparts have natural resources, 

manpower, and industries that are ready and able to scale with the help of the right 

actors. Policy alignment from states is the main concern as policy alignments shift from 

one regime to the next and are prone to politicking and power interactions. In this light, 

the Philippines and its National Innovation System still have to find their way toward a 

clear path to sustainability with the right transitions, industry, and partners in achieving 

stability, sustainability, and progress to realize development. 
 

Recommendations 

 

An updated study on the effects of ODA can be compared to other ODA sources if the 

misalignment of fundamental goals is due to the recipient country’s government or the 

ODA giving bodies having the authority to control the prioritization within these grants. 

An examination of the internal negotiation phase of these agreements can shed light on 

a new perspective on the root cause of problems inherent in past projects. Since this 

study is close to being an exploratory exercise, more research on the relationship 

between ODA, National Innovation Systems, and actors within the policy arena and the 

sociotechnical regime is a necessary step in understanding the relationship across these 

variables.  

 

Compliance with Ethical Standards 
 

The research assures that it has followed stringent ethical guidelines about its 

authenticity, data collection, information processing, and consent from participants. All 



61 

 
Ignatian International Journal for Multidisciplinary Research            Vol 3 No 2          February 2025         www.icceph.com 

participants were thoroughly guided regarding the aim of the study, the purpose of the 

paper, confidentiality, and anonymity in their voluntary participation in the study. 
 

 

Acknowledgments 
 

The researchers would like to thank everyone who was part of this paper and send their 

sincerest gratitude.  
 

 

REFERENCES  

 

Africa, S. (2010), “Dark Legacies: The Economy Under Arroyo”, Retrieved from: 

https://www.cenpeg.org/2010/1gov/jun/Dark_Legacies=The_Economy_Under_Arro

yo.html 

Amador, J. S. III and Baladjay, D. (2020). "The New Normal of President Duterte' 

Independent Foreign Policy." Asia Pacific Bulletin (540). 

Balassa, B. (1989), ‘ “Revealed” comparative advantage revisited’, in: B. Balassa (ed.), 

Comparative Advantage, Trade Policy and Economic Development, New York 

University Press, New York, pp. 63–79 

Build, Build, Build Projects, Subic-Clark Alliance for Development., Retrieved from: 

https://scad.gov.ph/build-build-build/ 

Camba A. (2021), “Philippine-China Relations and China’s Belt and Road Initiative”, 

Retrieved from: https://www.pacs.ph/wp-content/uploads/2021/08/Chapter-7-

Philippines-China-Relations-and-Chinas-Belt-and-Road-Initiative-by-Alvin-A.-

Camba.pdf 

Chatzky A. & McBride J., (2020), “China’s Massive Belt and Road Initiative”. Council of 

Foreign Relations, Retrieved from: https://www.cfr.org/backgrounder/chinas-

massive-belt-and-road-initiative 

Chellaney. B. (2017) “China Debt-Trap Diplomacy”, Project Syndicate, Retrieved from: 

https://www.project-syndicate.org/commentary/china-one-belt-one-road-loans-debt-

by-brahma-chellaney-2017-01 

Cook, M. (2019). Between Japan and Southeast Asia: Australia and US-China 

economic rivalry. Australian Strategic Policy Institute.http://www.jstor.com/stabl 

e/resrep23016 

Department of Science and Technology - Philippines (2013). Harmonized National R&D 

Agenda. Retrieved from: 

https://www.dost.gov.ph/phocadownload/Downloads/Journals/Harmonized%20Nati

onal%20R%20D%20Agenda%202013-2020.pdf 

Esmaquel II, P. (2016). Aquino: The President who brought China to court. Rappler. 

Retrieved from: https://www.rappler.com/philippines/137939-president-aquino-

west-philippine-sea-china-dispute/ 

Geels, F. (2005). Processes and patterns in transitions and system innovations: 

Refining the co-evolutionary multilevel perspective, Technological Forecasting and 

Social Change Volume 72, Issue 6, July 2005, Pages 681-696 



62 

 
Ignatian International Journal for Multidisciplinary Research            Vol 3 No 2          February 2025         www.icceph.com 

Glaser, Bonnie S.; Medeiros, Evan S. (2007). "The Changing Ecology of Foreign 

Policy-Making in China: The Ascension and Demise of the Theory of "Peaceful 

Rise"". The China Quarterly. 190 (190): 293. doi:10.1017/S0305741007001208. 

JSTOR 20192771. S2CID 154920285. 

Harvard University Growth Lab (n.d.), World Economic Complexity Index – ECI and 

Rank (2000-2019), Retrieved from: https://atlas.cid.harvard.edu/countries 

Kemp, R; Loorbach, D. (2003). Governance for sustainability through transition 

management (PDF). IHDP conference. 

Lamentillo, A. M. (2018). What is ‘Build, Build, Build’? Manila Bulletin. Retrieved from: 

https://news.mb.com.ph/2018/03/23/what-is-build-build-build/ 

Loorbach, D (2007). Transition Management: New mode of governance for Sustainable 

Development. Utrecht, Netherlands: International Books 

Loorbach D (2009). Transition Management for Sustainable Development: A 

Prescriptive, Complexity‐Based Governance Framework 

Magnier, M. (2015). Benefits of infrastructure spending not so clear-cut, economists 

say. The Wall Street Journal. Retrieved from https://www.wsj.com/articles/benefits-

of infrastructure-spending-not-so-clear-cut-economists-say-1422819575 

Magtulis, P. (2016), “Pump-priming Set as Duterte Admin Inherits Narrow Budget 

Deficit”, Retrieved from: 

https://www.philstar.com/business/2016/07/27/1607170/pump-priming-set-duterte-

admin-inherits-narrow-budget-deficit 

Morales N., (2020), “Philippines Says Wont’s Stop Projects with China Firms Backlisted 

by the U.S.”, Retrieved from: https://www.reuters.com/article/us-philippines-china-

idUSKBN25S3Q9 

National Economic and Development Authority (n.d). Ambisyon Natin 2040. 
https://www.adb.org/sites/default/files/linked-documents/cobp-phi-2021-2023-ld-
03.pdf 

Observatory of Economic Complexity (n.d). Most Specialized and Complex Products 
Per Country by RCA and PCI Index, Retrieved from: https://oec.world/en 

Oplas, B.(2021), “The Economic and Energy Legacy of Pnoy Aquino”, Retrieved from: 

https://www.bworldonline.com/opinion/2021/06/28/378746/the-economic-and-

energy-legacy-of-pnoy-aquino/ 

Patel, P. and Pavitt, K. (1994) National Innovation Systems: Why They Are Important, 

and How They Might Be Measured and Compared. Economics of Innovation and 

New Technology, 3, 77-95.https://doi.org/10.1080/10438599400000004 

Philippine Infrastructure Transparency Portal. (n. d.). Projects. Retrieved from 

http://build.gov.ph/Home/Project 

Pulse Asia (2022)., “Performance Ratings of President Rodrigo Roa Duterte September 

2016 to March 2022, Retrieved from: https://www.pulseasia.ph/performance-

ratings-of-president-rodrigo-roa-duterte-september-2016-to-march-2022/ 

Ranada, P. (2017), “Duterte in Belt and Road Forum Affirms PH Back in China’s 

Embrace”., Rappler, Retrieved from: https://www.rappler.com/nation169693-

duterte-belt-road-forum-china/ 

Shakil, F. (2021), “Pakistan Struggling to Pay its Debts to China”, Asia Times, Retrieved 

from: https://asiatimes.com/2021/12/pakistan-struggling-to-pay-its-debts-to-china/ 



63 

 
Ignatian International Journal for Multidisciplinary Research            Vol 3 No 2          February 2025         www.icceph.com 

Stop P19-B Kaliwa Dam, Groups Urge Duterte, (November 8,2018), Philippine Daily 

Inquirer. Retrieved from: https://newsinfo.inquirer.net/1051600/stop-p19-b-kaliwa-

dam-groups-urge-duterte 

Stupak, J. M. (2017). Economic impact of infrastructure investment. Congressional 

Research Service Report R44896. Washington, D.C.: Congressional Research 

Service 

Strangio S. (2023), Philippines Drops Chinese Funding for Three Railway Projects, The 
Diplomat, Retrieved from https://thediplomat.com/2023/10/philippines-drops-
chinese-funding-for-three-railway-projects/ 

The New Centennial Water Source Project (2019), Philippine Daily Inquirer. Retrieved 

from: https://newsinfo.inquirer.net/1095558/in-the-know-the-new-centennial-water-

source-project 

Thompson, M. (2010), “Reformism vs. Populism in the Philippines”, Journal of 

Democracy 21, issue 4 (2010): 154–68. 

Todaro, M. & Smith., S. (2015), Economic Development (12th ed.) United States of 

America: Pearson 

World Commission on Environment and Development (1987), Our Common Future, 

Oxford University Press, Oxford 

World Economic Forum. (2016). The global competitiveness report 2016-2017. 

Geneva: World Economic Forum 

Valencia, C. (2018, Peso forecast to further fall to 55:$1 in 2019, Philippine Star, 

Retrieved from: https://www.philstar.com/business/2018/12/17/1877545/peso-

forecast-further-fall-551-2019  

Voss, Jan-Peter, and René Kemp. (2005). Reflexive Governance for Sustainable 

Development: Incorporating Feedback in Social Problem-Solving. Lisbon: ESEE 

Conference. 

 

 

 

 

 

 

APA Citation: 

 

Delos Santos, D. L. S. (2025). PHILIPPINE NATIONAL INNOVATION SYSTEM UNDER THE BELT 

AND ROAD INITIATIVE. Ignatian International Journal for Multidisciplinary Research, 3(2), 40–63. 

https://doi.org/10.17613/dvbhq-kvk16 

 

 

 

roguescholarph@gmail.com 


