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Abstract: Using an input-output (IO) approach, this study introduces a user-friendly MS Excel-

based tool for multi-regional economic assessment. The tool is customized to the Philippine 

context and disaggregates national IO tables into regional data by utilizing location quotients 

and an extended Two-Region Logic. It is accessible to local planners and agencies, as it was 

developed in Excel with Visual Basic for Applications. Projected output, employment, and 

value-added gains suggest that regions outside Metro Manila, including Central Luzon and 

Western Visayas, have significant development potential. This is supported by modeling results 

from transport infrastructure scenarios. A policy integration framework is suggested to direct 

the process by which results can be incorporated into planning documents. The tool contributes 

to more inclusive and SDG-aligned development by supporting evidence-based policymaking 

and enhancing regional capacity for infrastructure planning. 
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1. INTRODUCTION 

 

Infrastructure development has been found to have a causal impact on economic growth 

(Calderon & Serven, 2004). Infrastructure has been identified to be a strategic economic growth 

driver (Babatunde, 2018) which can significantly improve economic growth quality (Du, Zhang, 

& Han, 2022). Furthermore, infrastructure development necessitates localized strategies and 

the transformation of cities and human settlements into inclusive, safe, resilient, and sustainable 

growth centers in order to address the United Nations Sustainable Development Goals 

(Bartzokas & Cetindamar, 2024). 

In developing countries, infrastructure development is one of the biggest challenges 

(Gurara et al., 2018;). New infrastructure is needed to respond to increasing economic and 

population growths and urbanization (Tortajada, 2016). This was particularly underscored for 

less developed countries that were severely lacking in infrastructure (Kodongo & Ojah, 2016; 

Chakamera & Alagidede, 2018), particularly in remote regions with inadequate access 

(Munawaroh & Haryanto, 2021). Thus, there is a need to quickly get the infrastructure to meet 

the demands and needs, as it can inhibit the continued growth. 

Critical infrastructures that can contribute to economic growth include those in the 

transport (Palei, 2015; Donaldson & Hornbeck, 2016; Mohmand, Wang, & Saeed, 2017; Kaur 

& Kaur, 2018), energy (Calderon, Moral-benitom, & Serven, 2015; Burke, Stern, & Bruns, 

2018; Lee, Miguel, & Wolfram, 2020), telecommunication (Llanto, 2002; Mohd, Normaz, & 

Law, 2012; Timilsina, Stern, & Das, 2021), water and sanitation (Kenny, 2015; Tortajada, 2016), 

healthcare (Kohli et al., 2017), education (Enya & Ezeali, 2021; Hota, 2023), and finance (Khan 

et al., 2020; Ray, 2020) sectors. 
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The tool was intentionally designed to be sector-agnostic, despite the fact that the current 

study demonstrates the tool using the transport sector as a pilot case.  It has the potential to be 

expanded to evaluate the economic consequences of infrastructure development in other sectors, 

including energy, education, health, and water.  This all-purpose design guarantees that the 

developed tool remains applicable in a variety of policy and investment scenarios, particularly 

for regional planners who do not have access to sophisticated modeling platforms. 

It is important to note, however, that infrastructure development in these different sectors 

entail varied investment costs and expected returns. In the Philippines, out of the 197 

Infrastructure Flagship Projects of the National Economic and Development Authority (NEDA) 

as of July 2023 (NEDA, 2023), 24 projects are related to the water sector, while the healthcare 

and energy sectors have 3 and 1 projects, respectively. All other projects are under the 

Department of Public Works and Highways and the Department of Transportation, which cover 

infrastructure projects related to the transport sector, and subsequently, the energy, 

telecommunication, education, and finance sectors. 

With limited resources, it is imperative that the most cost-effective approach to 

development be taken. Subsequently, there should be clear measures by against which these 

investment costs will be put. Thus, aside from the usual and specific improvement metrics (e.g., 

increased travel speeds for transport infrastructure, reduced consumption for energy 

infrastructure, etc.), it should also be recognized that these different sectors have critical roles 

in economic operations. Thus, an economic assessment is not only reasonable, but rather 

necessary. 

One of the ways to measure the economic impact of various development programs is the 

use of the Input-Output (IO) model (Aviso et al., 2015; Roquel, Fillone, & Yu, 2019; Yu et al., 

2020; Santos et al., 2022). The IO model is a flexible tool that can be disaggregated in 

accordance with the focus of the research endeavor (Santos & Haimes, 2004; Yu et al., 2014; 

Roquel, Fillone, & Yu, 2018; Chan et al., 2020; Yu & Aviso, 2020; Foong et al., 2021). For the 

Philippines, the IO accounts are only available at the national level. However, infrastructure 

projects are seldom on a national scale; hence, there is a need to regionalize. Regionalization 

of the IO model has been applied in various studies (Roquel, Fillone, & Yu, 2017; Amheka et 

al., 2022; Yu, Solis, & Andiappan, 2023) as applicable to the focus and scope of the study. In 

these exercises, various software like IMPLAN and R can be used. 

There already exists some established methodologies for the disaggregation and 

regionalization of IO accounts. However, this is usually performed specifically for every 

research activity. Hence, this process requires a background in the field of economics and some 

level of understanding of IO modeling. This somehow limits the extent to which the IO model 

can be used in other fields. Additionally, for large scale research projects, the model may require 

high device specifications as well as software subscriptions, which may not be accessible to all. 

In this case, the scale (i.e., 17 Regions) and level of detail (i.e., 240 Industry) needed would 

entail working with matrix calculations involving extensively large (i.e., 4080x4080) matrices. 

For such “big data” spreadsheet calculations, tools like Matlab (i.e., licensed software) and R 

(i.e., programming language) are often utilized. However, this limits the use of IO applications 

across various fields. Hence, there is a need to utilize resources (i.e., software) that are already 

available and familiar to the general public (e.g., MS Excel), those that will not require 

additional training outside the users' respective fields. 

The objective of this study is to develop a user-friendly Microsoft (MS) Excel-based tool 

that can estimate the economic impact of various infrastructure development projects as 

applicable to any sector within any region. Specifically, the project aims to 1) construct the 

Multi-regional Economic Assessment Tool (MEAT) using the Visual Basic for Applications 

(VBA) functionality of MS Excel and 2) conduct an economic impact assessment of various 
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transport infrastructure development scenarios across different regions. 

In this study, a tool was developed to streamline the process of developing the IO model 

as applied to different research projects. With the use of MS Excel, IO modeling of extensive 

scale and detail was more manageable and accessible. Additionally, the tool development 

structure is more flexible in terms of updating as new data becomes available. More importantly, 

this tool can widen the range of applications of IO modeling in economic impact estimations to 

supplement infrastructure policy development across different fields of research. The tool can 

also open opportunities for economic impact estimation of various development programs 

across different types of infrastructure which may have not yet been extensively explored. 

Expressing the impacts in monetary terms allows for a more comprehensive assessment of the 

viability of development programs in terms of the volume and pace of the return of investment.  

The development of MEAT is in close alignment with the United Nations Sustainable 

Development Goals (SDGs), with a particular emphasis on SDG 8 (Decent Work and Economic 

Growth) and SDG 9 (Industry, Innovation, and Infrastructure).  The project contributes to 

inclusive planning and evidence-based infrastructure development in the Philippines by 

providing decision-makers with a reliable and accessible economic assessment tool. 

The subsequent section reviews pertinent literature, which is succeeded by the research 

framework in Section 3. The methodology is presented in Section 4, and the results of the 

transport infrastructure simulations are discussed in Section 5. The study concludes with key 

insights in Section 7, while Section 6 suggests a framework for policy integration. 

 

2. LITERATURE REVIEW 

 

2.1. Infrastructure planning and development 

 

In the specific sector of infrastructure planning, significant uncertainty is crucial. When 

decision-makers (i.e., such as legislators, company executives, and government planners) are 

confronted with a multitude of variables that might impact the course of plans or policies, the 

scenario is known as deep uncertainty (Kwakkel & Van Der Pas, 2011). Infrastructure planning 

used to be restricted to direct measurements, which eventually increases the chance of plans 

failing since other aspects are not considered (Geenhuizen & Thissen, 2016; Marchau, Walker, 

& van Duin, 2008). New approaches to infrastructure design have been proposed in response 

to upcoming issues (Swanson et al., 2010; Varum & Melo, 2010), emphasizing the necessity 

for a more complete examination. 

Scenario planning has been developed as a method to address the policy development 

challenges on various possible infrastructure outcomes (Volkery & Ribeiro, 2009). The new 

infrastructure planning paradigm broadens the scope of modes, objectives, impacts, and options 

that are incorporated into planning. This scope is anticipated to become more comprehensive 

as additional performance indicators and impact measures are taken into account (Litman, 

2013). More recently, infrastructure planning has shifted to couple the front-end planning 

systems with sustainability rating systems for a more holistic approach (Rahat et al., 2022). 

Ultimately, with various metrics being considered across different sectors, there is also a need 

to identify a common metric against which these infrastructure project can be assessed, with 

one being its overall impact to the economy. 

 

2.2. Input-Output Model 

 

Leontief (1936) and Miller and Blair (2009) propose the Leontief IO model, which aims 

to forecast the input requirements for each product or service by depicting the interaction 
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between various economic sectors. This is due to the fact that the product of each industry is 

used as an input for numerous other industries, and in some cases, the industry itself. In order 

to prevent the emergence of bottlenecks in any given location, the "correct" (i.e., surplus- and 

shortage-free) level of production for each industry must be one that is in harmony with all of 

the input requirements of the economy. The IO model presupposes that each industry 1) 

produces a single homogenous good, 2) employs a fixed input-to-output ratio, and 3) 

experiences a constant return to scale in its production. This implies that a k-fold adjustment to 

any input will precisely result in a k-fold adjustment to the output. 

Various extensions of the IO model have been developed throughout literature (e.g. 

energy IO (Anderson, Santos, and Haimes, 2007; Ryerson and Hansen, 2013), environmental 

IO (Aviso et al., 2015), social accounting IO (Galea et al., 2002; Norris et al., 2002)). IO 

Modeling has been employed in numerous applications that investigate infrastructure 

interdependencies and terrorism risks (Santos and Haimes, 2004; Santos, 2006), regional 

electric power disruptions (Anderson, Santos, and Haimes, 2007), extreme weather events 

(Crowther, Haimes, and Taub, 2007, Haggerty, Santos, and Haimes, 2008; Baghersad and 

Zobel, 2015; Aviso et al., 2015), and other scenarios with supply chain disruptions (Pant et al., 

2011; Blos and Miyagi, 2015). In all these studies, the IO Model was used to model economic 

interdependence and forecast economic impacts and overall effects of various future scenarios. 

The latest-published IO account of the Philippines is for year 2018. The 2018 IO accounts 

are available in a 16-, 80-, and 240-sector disaggregation, allowing for detailed modeling across 

economic subsectors. The Philippines is also split across 17 administrative regions. The 

National Capital Region (NCR) has the greatest economic productivity, followed by Central 

Visayas and CALABARZON. The lowest productivity, however, is seen in areas like 

MIMAROPA and BARMM, showing considerable economic differences. Out of all the regions, 

Central Visayas lately has the fastest growth rate. In 2023, the Philippines' 17 regions all had 

positive growth, with Central Visayas seeing the quickest development at 7.3%. Concentrated 

industries, a thriving service sector, improved infrastructure, and easy access to trained workers 

are all factors that contribute to high productivity. The Bicol Region, BARMM, and 

MIMAROPA are among the regions with lower performance. Figure 1 shows the spatial 

distribution of the economic activity across the country in term of the total economic output. 

 

 
Figure 1. Regional Total Output 
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2.3. VBA Capability of MS Excel 

 

VBA Capability has been available since MS Excel 5.0 and allows the programmer to program 

and use a macro, which is essentially just a recording of a series of keystrokes (Ribando, 1998). 

VBA is more efficient than the processor of the spreadsheet MS Excel when it comes to 

processing large amounts of data, particularly when it comes to creating matrix functions that 

mimic database functions (Dydowicz, 2015). Another advantage is that many are already very 

familiar with MS Excel, hence, adaptation is very easy (Ramadhan, 2020). Additionally, VBA 

is one of the programming languages that are easy to learn (Hasana & Alifiani, 2019). There 

are also several resources that extensively cover VBA applications in MS Excel (Chapra, 2003; 

Bullen, Bovey, & Glenn, 2005). 

Use of the VBA capability of MS Excel span across various fields (e.g., decision analysis 

(Hyde & Maier, 2006;), optimization (Valipour & Montazar, 2012), education (Wulandari et 

al., 2021), numerical analysis (Thakur, Murthy, & Mandal, 2016), and data visualization 

(Rouchdi, 2024)). The spreadsheet offers several advantages over other programs, including: 

ease of use, speedy computation times, a graphical user interface, and the ability to create 

animated graphs. These advantages give researchers a versatile tool to address issues and 

swiftly produce scenarios for solving their difficulties. In the early stages of a project, analysis 

of several solution scenarios may be completed quickly and efficiently, providing decision 

makers with answers before moving on with a more complex modeling approach using 

specialist tools (Elfeki & Bahrawi, 2014). 

 

2.4. Synthesis 

 

Deep uncertainty in infrastructure planning makes comprehensive methods necessary. While 

traditional methods concentrated on direct measurements, more recent approaches prioritize 

scenario planning, sustainability, and holistic analysis. Complementary viewpoints are 

provided by System Dynamics Modeling (SDM) and Agent-Based Modeling (ABM), which 

capture intricate dynamics and stakeholder interactions. As an alternative, Input-Output (IO) 

modeling has been expanded to include energy, environmental, and social accounting models 

and efficiently examines relationships across economic sectors.  Notably, VBA-enhanced MS 

Excel is just as versatile as specialist programs like MATLAB, Python, and R, enabling 

effective data processing and scenario analysis. Even if these substitutes have sophisticated 

analytics features, VBA is a strong option for infrastructure planning and economic impact 

analyses due to MS Excel's broad use and intuitive interface. 

 

3. RESEARCH FRAMEWORK 

 

Figure 2 shows the research concept, where the MS Excel Macro capabilities were utilized to 

manage the computing limitations of the conventional spreadsheet software.  Essentially, the 

established regionalization methodologies were applied (i.e., the national IO accounts will be 

split into 17 regions, showing both intra- and inter-regional transactions), but the VBA 

capabilities of MS Excel were utilized to reduce random access memory (RAM) usage. With 

this, intermediate calculations were no longer performed and stored in spreadsheet cells. Data 

is only be called from a module as needed. Ultimately, the tool can be run without the need for 

high device specifications and software that require subscription and/or substantial 

familiarization. 
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Figure 2. Research Concept 

 

MS Excel was chosen for its widespread adoption in government offices, ease of training, 

and transparency for end-users, even though open-source tools such as Python or R offer 

advanced modeling capabilities. Ensuring that regional planners without technical expertise 

could operate the tool without the need to install or learn programming environments was a 

critical requirement.  Table 1 contrasts the primary attributes of MS Excel with those of other 

tools that are suitable for this application. 

 

Table 1. Comparison of Excel/VBA vs. Python and R for Use in Government Planning  

Factor MS Excel / VBA Python / R 

Availability Already installed in most 

government offices 

Needs to be downloaded and 

installed 

Ease of Use Easy to learn; most users are 

already familiar 

Requires programming skills 

User Interface Clickable buttons, tables, and 

charts 

Code-based; no built-in interface 

Training Needed Minimal training Requires workshops or prior 

experience 

Transparency Users can see and edit formulas 

directly 

Depends on how the code is 

written 

Use in LGUs Commonly used in planning and 

reporting tools 

Rarely used in day-to-day LGU 

workflows 

Cost Part of MS Office package Free and open source 

 

 

3.1. Input-Output Model 

 

The flow of inputs and outputs illustrates the extent to which the output of one sector is partially 

utilized as an input by other sectors to generate their own outputs. Additionally, if sector i 

utilizes the output of sector k as an input and sector k utilizes the output of sector j, then sector 

i's production is indirectly reliant on sector j. Assuming that this is the case for all sectors of the 
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economy, each sector is subsequently dependent on any other sector, whether directly or 

indirectly.  Intermediate demand is comprised of these transactions between industries.  This, 

in conjunction with the primary inputs (e.g., labor, capital), constitutes the total inputs for each 

sector. The total outputs are rounded out by final demand categories (e.g., export, consumption), 

as illustrated in Table 2. 

Table 2. The Input-Output Table 

 Sector Final Demand Total Outputs 

Sector 

x11 x12 … x1n f1 x1 

x21 x22 … x2n f2 x2 

⁞ ⁞  ⁞ ⁞ ⁞ 

xn1 xn2 … xnn fn xn 

Primary Inputs w1 w2 … wn  w 

Total Inputs x1 x2 … xn f  

 

In the table above, xij represents the intermediate consumption from sector i to sector j, fi 

represents the final demand for sector i, xi represents the total output (or input) of sector i, and 

wj represents the total use of primary input in sector j.  The following two equations are 

obtained by denoting e as the n-element summation column vector consisting of ones, 

 

𝐱 = 𝐗𝐞 + 𝐟     (1) 

  

𝐱𝐓 = 𝐞𝐓𝐗 + 𝐰𝐓     (2) 

 

Defining the input coefficients as follows, 

 

aij = xij/xj or 𝐀 = 𝐗𝐱̂−𝟏   (3) 

 

where 𝒙̂ denotes the diagonal matrix with elements of x on its main diagonal, Eq. 1 can be 

rewritten as, 

 

𝐱 = 𝐀𝐱 + 𝐟     (4) 

 

𝐱 = (𝐈 − 𝐀)−𝟏(𝐟) = 𝐋𝐟    (5) 

  

where I is an identity matrix and L is the Leontief inverse.  This is consistent with the 

conventional Leontief quantity model.  This equation provides the production output required 

from each sector to meet the demands of both internal and consumer utilization. 

The model encapsulates the interdependence of various economic sectors by utilizing a 

matrix A that consists of elements aij, which represent the input requirements of sector j from 

sector i, normalized with respect to the total input requirement of sector j. In addition, the model 

enables the examination of changes in final demands that are the result of external factors, as 

well as the system-wide effects on the interconnected network of the economy, in accordance 

with the linear relationship of matrix equations. Assuming that A is fixed and that all prices 

remain constant, it is evident that a change in the final demand, which is referred to as "demand-

pull," has a corresponding effect on the production of each sector, as illustrated below, 

 

∆𝐱 = 𝐋(∆𝐟)     (6) 

 

Using a conversion matrix, C, with n rows and m columns, where n denotes the original 
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sectoral disaggregation (i.e. 65) of the matrix to be transformed, m denotes the intended 

dimensions of the converted matrix (i.e. 19), and cij denotes the value allocations (e.g. c21 with 

a value of ‘1.00’ for 100% of both x21,old and x12,old to go to x11,new; c52 and c53 with values of 

‘0.30’ and ‘0.70’ for 30% of both x52,old and x25,old to go to x52,new and x52,new, respectively, while 

the remaining 70% goes to x53,new and x35,new, respectively ), sectoral matrix reaggregation can 

be done as follows, 

 

𝐱𝐧𝐞𝐰 = 𝐂𝐓(𝐱𝐨𝐥𝐝𝐂)    (7) 

 

 

For countries like the Philippines where only national IO accounts are published, a more 

comprehensive analysis focusing only on a portion of the economy (e.g. region) would require 

disaggregation at another level. Non-survey techniques, specifically the “Two-Region Logic 

with more than Two Regions” approach, can be used (Miller and Blair, 2009). This process 

involves using location quotients, calculated as follows, 

 

LQi
r = (

xi
r xr⁄

xi
n xn⁄

)     (8) 

 

where 𝐿𝑄𝑖
𝑟 denotes the location quotient for sector i in region r, 𝑥𝑖

𝑟 denotes the output of 

sector i in region r, xr denotes the total output of all sectors in region r, and 𝑥𝑖
𝑛 and xn denote 

these at the national level.  

 

Intra-regional input coefficients are estimated as follows, 

 

xij
rr = {

(LQi
r)xij

n      if LQi
r<1

xij
n                 if LQi

r≥1
}    (9) 

 

where 𝑥𝑖𝑗
𝑟𝑟 denotes the inputs of sector i in region r to sector j in region r and 𝑥𝑖𝑗

𝑛  denotes the 

national inputs of sector i to sector j. Doing this for all ‘region’s, the diagonal matrices 

corresponding to intra-regional input coefficients can be estimated. Imports from the “rest of 

the economy” (RETO) (i.e. aggregation of all other regions except region 1 when estimating 

𝑥𝑖𝑗
11) to region r can be estimated as follows, 

 

xij
r̃r = xij

n − xij
rr     (10) 

 

The intra-regional inputs for the RETO, 𝑥𝑖𝑗
𝑟̃𝑟̃ , can be computed using Eq. (9), but with the 

calculated location quotient of the RETO. Finally, imports from region r to the RETO can be 

estimated as follows,  

   

xij
rr̃ = xij

n − xij
r̃r̃     (11) 

   

As an example, Table 3 shows the partitioning of a national economy into three regions. 

The shaded regions, corresponding to inter-regional inputs, can be filled-in by dividing the 

imports equally among all other regions. However, the initial allocation of imports may be 

based on regional GDP values to arrive at a more realistic distribution. Then, knowing the row 

and column imports, the matrix can be balanced by applying a RAS procedure. However, RAS’s 

simplicity in application comes with some disadvantages (e.g. lack of economic foundations, 
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inability to accommodate other sources of data than those in the row and column totals). Thus, 

in Fofana, Lemelin, and Cockburn (2005), matrix balancing was performed using the cross-

entropy (CE) technique. 

 

Table 3. Sample Regionalization 

𝐱𝟏𝟏   𝐱𝟏𝟏̃ 

 𝐱𝟐𝟐  𝐱𝟐𝟐̃ 

  𝐱𝟑𝟑 𝐱𝟑𝟑̃ 

𝐱𝟏̃𝟏 𝐱𝟐̃𝟐 𝐱𝟑̃𝟑  

 

4. METHODOLOGY 

 

4.1. Research Design 

 

Figure 3 shows the study plan, where the tool development process is shown to use the IO 

accounts and gross regional domestic product (GRDP) data from 2018. The MEAT was 

constructed using MS Excel, utilizing the VBA macro capabilities to make the extensive matrix 

calculations more manageable. The tool was then used to perform economic assessment of 

regional transportation infrastructure development. 

 
Figure 3. Research Concept 

 

4.2. Data Collection and Management 

 

Initial data for the inter-sectoral transactions was taken from the 2018 IO Accounts of the 

Philippines published by the PSA last December 2021, containing annual comprehensive 

statistics between all sectors of the economy. Data on the 2018 GRDP was used for the 

regionalization of the IO accounts. For this research, the 240-Industry dataset was used. 

However, the 16-Industry dataset was also used to proportion the GRDP data. All computations 

were maintained in 2018 prices for uniformity of estimates. 

The "Two-Region Logic with more than Two Regions" approach was selected due to its 

capacity to systematically reweight national IO coefficients to reflect regional differences using 

readily available economic data. In the Philippine context, where complete subnational IO 

tables are unavailable, this method strikes a balance between practical feasibility and analytical 

rigor.  Alternative methods, such as survey-derived tables or gravity-based allocation, were 

investigated; however, these necessitated comprehensive inter-regional trade and commodity 

flow data that were either obsolete or unavailable. 
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To approximate regional activity profiles, potential biases from incomplete regional data 

were mitigated by combining GRDP sectoral shares with Location Quotients (LQ).  Although 

this may still oversimplify interregional heterogeneity, the method ensures proportional 

consistency and captures structural differences.  Fallback coefficients were calculated by 

averaging values from comparable regions or national averages for sectors that exhibited 

missing or zero values in certain regions. 

 

4.3. Economic Assessment 

 

Figure 4 shows the user interface of the tool developed. As shown, the user can set where the 

initial change will be introduced. Specifically, the user can set within which economic subsector 

within which region will the spread of change across the economy will come from. The user 

can also input the initial value of change (i.e., in percentage). Additionally, the user is allowed 

to select which outputs to display for further flexibility. These include graphs showing the 

national and regional estimates as well as tabulation of economic impacts across the different 

economic sectors (i.e., national and regional) and the different regions. The tool also allows to 

subsequent estimation of other scenarios (e.g., other sectors, other regions). 

 

 
Figure 4. MEAT User Interface 

 

The modular VBA procedures were employed to develop the macro-driven automation, 

which separated each core function—data entry, matrix balancing, and output generation—into 

reusable subroutines.  This design improves maintainability and allows the tool to be adapted 

for other infrastructure sectors beyond transport.  In order to mitigate user errors, additional 

usability features were implemented, including data validation routines and reset commands.  

A user manual is currently in the process of being developed to assist academic users and 

practitioners in the application of the tool to a variety of regional or sectoral planning 

requirements. 

Figure 5, on the other hand, shows a sample result of using the tool developed, where a 

10% change was modeled to originate from the ‘Road freight transport’ sector in the ‘NCR’ 

region. The change can be modeled from an infrastructure development program in the sector 

that resulted in a 10% change in the sector’s output. In the given example, it can be in the form 

of an expansion of the rail freight transport service in the region that resulted in a 10% increase 

in the overall economic performance of the sector. Alternatively, it can also be from a transport 

policy implementation (e.g., congestion pricing scheme on other land freight transport options) 

that resulted in a change in the demand. Whichever from the change resulted, the tool can 

estimate the spread of the impact across the different sectors and regions. 
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Figure 5. Sample MEAT Output 

 

The tool was designed with scalability in mind, despite the fact that the present simulation 

utilized regional-level input structures based on available PSA and GRDP data. Users may 

modify the input matrices as necessary if they have access to local indicators, such as provincial 

GRDP or municipal investment plans. This feature makes the tool relevant for localized 

economic planning and assists in the translation of national models into actionable insights at 

the community level, as it supports application at the LGU level. 

At present, the model assumes sectoral presence in all regions. To enhance the accuracy 

of MEAT in underdeveloped regions, future improvements may include the implementation of 

user-defined cutoffs. For example, sectors with LQ values below a threshold or zero GRDP 

contribution may be excluded. These sectors typically demonstrate minimal or volatile 

economic activity, and their continued inclusion often results in distorted LQ values and 

unrealistic technical coefficients that artificially exaggerate multiplier effects. Excluding 

sectors below the threshold thereby enhances numerical stability and guarantees that the 

estimated impacts pertain solely to industries that actively contribute to the regional economy. 

In doing so, the multiplier estimates would become more accurate, and the influence of 

economically insignificant sectors would be reduced through this filtering. 

 

5. RESULTS AND DISCUSSIONS 

 

This study simulated two distinct policy scenarios to illustrate MEAT's analytical capabilities.  

The first is a shock to the transport sector, which is intended to reflect a substantial policy-

driven increase in transport services. The transport sector of each region is the subject of a 

simulated investment in the second scenario. These parameters were chosen for their 

interpretability, simplicity, and clarity for policymakers, as well as to demonstrate the tool's 

capacity to identify and differentiate economic ripple effects across regions. 

In performing the economic assessment, a 10% change was introduced to the transport 
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sectors of each region. A summary of the estimated economic impacts can be found in Appendix 

A. It is worth noting that the change was introduced separately across the different regions to 

capture the impact of transport infrastructure development within each region. For example, a 

10% change in the transport sector in NCR is estimated to result in changes amounting to over 

P127 million in the ‘Manufacturing’ sector, P41 million in the ‘Wholesale and retail trade’ 

sector, and around P40 million in the ‘Professional and business services’ sector.  

A possible explanation can be on how an improvement in the transport infrastructure can 

result in increased productivity in the manufacturing sector. Significant spillover advantages 

are felt by the industrial sector, in particular, because better transportation connection lowers 

logistics costs, boosts supply chain effectiveness, and eases regional commerce. Urbanized 

areas with a large concentration of industries may use transportation upgrades to boost their 

economies, as demonstrated by the ₱127 million gain in the manufacturing sector in the NCR. 

Significant advances are also made in the professional and commercial services sector, 

especially in metropolitan areas where knowledge-based sectors are more common. This result 

is consistent with other studies that highlight how transportation accessibility supports 

increased labor mobility, corporate operations, and service sector expansion. 

Additionally, the tool shows how the resulting economic impact spills over outside the 

source of the initial change (i.e., as evidenced by the difference in the national and regional 

economic impact estimates in Figure 4). This shows how the tool captures the interconnectivity 

of the different regions such that a change in one is modeled to also impact the others. Figure 6 

shows the spatial distribution of the overall economic impact of a 10% change in the transport 

sector of each region, where the higher values can be found in the areas of higher economic 

productivity. This is expected as a constant value of a 10% change will scale accordingly to the 

current economic activities in the different regions. 

One important finding from the data is that the economic impact varies by location, 

highlighting the disparities in infrastructural development and economic output. Because of 

their already strong economic foundations, the NCR, CALABARZON, and Central Visayas 

show high absolute gains, whereas MIMAROPA and BARMM see smaller but still favorable 

effects. 

Although the tool was not benchmarked against a comprehensive regional IO model due 

to data constraints, its outputs were evaluated against anticipated regional trends and subjected 

to basic face validation.  For instance, regions that are known to have a high concentration of 

transport and logistics (e.g., NCR, Region III) exhibited higher Type I multipliers, which is in 

accordance with economic intuition.  The model may be validated in the future by comparing 

it to ex-post investment data or expert elicitation. 
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Figure 6. Economic Impact of a 10% Change 

 

Additionally, in terms of transport policy applications, it can be useful to identify in which 

region is it optimal to invest in the transport sector infrastructure. Figure 7, on the other hand, 

shows the economic impact of a scaled change in each region, stemming from a P1 M change 

in the economic productivity of the transport sector in the region. This captures how an 

investment that results in a P1 M change in an already highly-productive region can amount to 

less than if the investment is done in a region that is yet to be developed.  

As shown, the higher estimates were found for the Cordillera Administrative Region 

(CAR), Calabarzon, and Northern Mindanao regions, with values of P44.51 million, P40.98 

million, and P39.11 million, respectively. This suggests that investing in these areas could result 

in better returns per peso spent. For policymakers who want to give transportation infrastructure 

improvements top priority in areas where they would have the biggest proportional economic 

impact, this is especially pertinent. 

Additionally, the cross-regional spillover effects show that infrastructure investments are 

not isolated. A complicated web of economic interdependencies where an improvement in one 

region benefits others due to interregional commerce and mobility is suggested by the 

discrepancy between regional and national impact estimates. 
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.  

Figure 7. Economic Impact of a P1 M Change 

 

The study's conclusions have important policy ramifications for the Philippines' 

infrastructure investment optimization. Given the noted economic advantages, government 

organizations like the Department of Transportation (DOTr) and the National Economic and 

Development Authority (NEDA) ought to think about giving transportation investments top 

priority in high-yield areas like Northern Mindanao, CALABARZON, and CAR, where 

economic returns per peso spent are at their highest. 

A more balanced national development strategy might also be achieved by implementing 

a multi-regional model that takes spillover effects into consideration, avoiding the concentration 

of economic gains in a small number of urbanized areas. To promote more inclusive economic 

growth and close the gap between undeveloped and high-performing regions, it is also 

imperative to strengthen interregional connections. Furthermore, to make sure that major 

projects result in quantifiable increases in productivity and regional competitiveness, 

infrastructure decision-making should incorporate economic effect assessments beyond 

conventional transport indicators, such as trip time reductions. 

Although no direct empirical validation was conducted as a result of data limitations, the 

tool can be validated in future work by applying backtesting, which involves comparing 

projected outputs to historical GRDP trends in regions where transport investments were 

completed.  A robustness check should also include a sensitivity analysis of key coefficients 

(e.g., technical coefficients, LQs). 

 

6. Framework for Policy Development and Institutional Integration 

 

Economic modeling tools must progress beyond technical assessment and toward institutional 

usability as infrastructure spending continues to influence regional development strategies.  

The MEAT, which is based on well-established input-output theory, provides a unique 

operational pathway that connects technical simulation and practical policy-making. The 

framework proposed in this section is designed to incorporate MEAT into the current regional 

planning processes and provides a model for integrating simulation outputs into investment 

decision-making. 

The significance of data-driven tools in addressing both equity and efficiency in regional 

infrastructure allocation is underscored by the existing literature on policy development (Abdul 
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Quium, 2019; Iroz-Elardo et al., 2020).  Nevertheless, local governments are unable to access 

a significant number of these tools due to their technical complexity or reliance on proprietary 

software.  MEAT offers a unique contribution by developing a fully transparent, replicable 

model in Microsoft Excel with VBA that is specifically tailored for the use of local government 

units (LGUs) and agencies in the Philippine context. 

The multi-stage process of the proposed policy integration framework, as illustrated in 

Figure 8, commences with the encoding of regional infrastructure data (investment levels, 

GRDP contributions, and sectoral presence via LQ).  The MEAT subsequently simulates 

economic impacts, including output, value added, and employment.  Scenario analyses and 

stakeholder consultations that involve LGUs, NEDA regional offices, and sectoral agencies 

such as DPWH and DOTR are directly informed by these results. 

 

 
Figure 8. Policy Integration Framework 

 

Policy formulation inputs are generated from these engagements, which enables the 

refinement of infrastructure prioritization based on real-time, region-specific multiplier effects.  

Ultimately, these inputs facilitate alignment with national planning instruments, including the 

Philippine Development Plan (PDP), Public Investment Program (PIP), and Regional 

Development Plans (RDPs).  This method also contributes to the localization of Sustainable 

Development Goals (SDGs) by facilitating the evaluation of social and economic returns based 

on evidence. 

The research transitions from academic modeling to operational policymaking by 

incorporating the MEAT tool into this broader policy framework.  The tool's adaptability 

facilitates cross-sectoral application for health, education, and other infrastructure categories, 

and its design is in accordance with institutional planning workflows.  The framework also 

accommodates potential future expansions, including the integration of social indicators, 

climate resilience metrics, and fiscal impact modules. 

 

7. CONCLUSIONS 

 

Using VBA, this study effectively created an easy-to-use Microsoft Excel-based application to 

calculate the economic impact of infrastructure development projects in various regions in the 

Philippines. The tool solves the problem of regionalizing national-level economic accounts by 

incorporating multi-regional Input-Output (IO) modeling, which permits the methodical 

evaluation of economic spillovers. Significant regional and sectoral differences in economic 
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impact are shown by the findings, which also show how the expansion of transportation 

infrastructure boosts productivity in important industries including manufacturing, wholesale 

and retail commerce, and professional and business services. Additionally, the findings show 

that investment in areas with strong relative economic returns, including Northern Mindanao, 

CALABARZON, and CAR, can result in more effective infrastructure spending while fostering 

balanced regional growth. 

The MEAT is a significant advancement in the democratization of input-output analysis, 

as it provides a platform-independent, Excel-based model that is appropriate for national, 

regional, and local economic planning.  Its adaptability enables it to be replicated across a 

variety of sectors and scalable to subnational levels, thereby enabling a more extensive 

application beyond the initial transport focus.  The project's additional objective is to ensure 

the tool's continued utility by providing MEAT with user documentation and training modules 

that are publicly accessible.  The project's future direction involves the integration of GIS-

based spatial data and time-series forecasting to improve the targeting of strategic infrastructure.   

In addition, the tool's institutional relevance is emphasized by its alignment with the 

planning mandates of NEDA, DOTr, DPWH, and local development councils, which enables 

them to assess the economic implications of their investment portfolios in a cost-effective 

manner. The tool could be employed in conjunction with investment programming activities, 

such as the Public Investment Program (PIP) or Regional Development Plans (RDPs), to 

integrate MEAT into actual planning workflows.  Incorporating MEAT into training modules 

for regional and provincial planners could facilitate scenario simulation prior to project 

prioritization in capacity-building programs. 
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APPENDIX A. Regional Economic Impact Estimate for 10% Change in Transport Sector 

 

 Region 

Sector NCR CAR R1 R2 R3 R4A R4B R5 R6 R7 R8 R9 R10 R11 R12 R13 

BAR

MM 
Agriculture, 

forestry, and 

fishing 9.008 1.118 4.468 3.9 23.815 30.414 4.892 4.906 14.521 10.215 4.672 4.069 7.166 9.114 4.197 2.705 2.474 

Mining and 

quarrying 4.045 0.386 0.683 0.907 4.951 7.334 1.139 1.144 3.325 2.271 0.639 0.664 1.195 2.003 0.556 0.65 0.473 

Manufacturing 127.562 6.122 16.9 14.571 89.432 121.356 17.934 18.135 54.283 50.213 17.453 15.336 27.219 34.837 15.863 10.272 9.168 

Electricity, 

steam, water and 

waste 

management 12.615 0.569 1.719 1.34 7.779 10.582 1.78 1.968 3.818 5.139 1.686 0.868 2.627 3.332 1.591 0.981 0.911 

Construction 1.024 0.065 0.102 0.082 0.459 0.152 0.097 0.116 0.293 0.363 0.094 0.078 0.157 0.261 0.041 0.068 0.011 

Wholesale and 

retail trade 41.04 2.252 4.781 3.003 15.571 25.429 3.291 3.433 15.827 15.393 3.006 4.118 7.683 10.705 3.383 1.587 1.091 

Transportation 

and storage 195.023 10.17 21.709 19.794 94.152 128.19 25.113 27.947 71.059 58.958 22.099 16.682 32.078 45.764 20.595 15.467 13.413 

Accommodation 

and food service 

activities 0.544 0.039 0.072 0.039 0.302 0.393 0.074 0.085 0.244 0.227 0.009 0.033 0.107 0.161 0.067 0.049 0.009 

Information and 

communication 6.755 0.417 0.821 0.678 3.509 4.791 0.739 0.809 2.711 2.617 0.805 0.542 1.011 1.578 0.683 0.506 0.31 

Financial and 

insurance 

activities 25.083 1.55 1.395 0.927 3.112 6.146 1.05 2.098 6.965 9.604 2.082 1.3 2.698 5.532 2.147 2.116 0.497 

Real estate and 

ownership of 

dwellings 19.335 1.141 1.881 1.03 6.097 11.129 0.835 1.301 5.581 6.958 1.538 1.192 2.621 4.2 1.22 0.857 0.34 

Professional and 

business services 39.75 2.355 1.75 1.098 11.104 7.547 1.088 1.855 9.158 13.789 1.348 1.344 3.44 8.003 2.153 1.224 0.565 

Public 

Administration 

and Defense 0.26 0.012 0.015 0.011 0.01 0.018 0.009 0.03 0.073 0.059 0.014 0.018 0.035 0.053 0.028 0.023 0.017 

Education 4.972 0.334 0.654 0.557 2.234 2.975 0.69 0.784 2.177 1.996 0.637 0.499 0.906 1.426 0.608 0.441 0.363 

Human health 

and social work 

activities 0.51 0.029 0.059 0.047 0.145 0.176 0.055 0.065 0.195 0.169 0.053 0.046 0.075 0.13 0.05 0.037 0.026 

Other services 1.2 0.057 0.131 0.029 0.556 0.642 0.128 0.077 0.444 0.384 0.108 0.046 0.13 0.24 0.05 0.037 0.012 

Total 488.726 26.616 57.14 48.013 263.228 357.274 58.914 64.753 190.674 178.355 56.243 46.835 89.148 127.339 53.232 37.02 29.68 
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