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Estimation of the fiscal impact on Japanese governments of the anticipated Nankai
Trough Megathrust Earthquake

Abstract:

The purpose of this study is to estimate the fiscal impact on Japanese governments, both national
and local, of the anticipated Nankai Trough Megathrust Earthquake; doing so would help us identify
the sovereign risk of both national and local governments. First, we estimated the impacts of the Great
East Japan Earthquake on local public finance with panel data regressions using 2008—2012 fiscal data.
Second, by employing anticipated-damage data—seismic intensity and area of inundation—of the
Nankai earthquake and the coefficients estimated in the first step, we estimated the amounts of fiscal
revenue and expenditures required in the case of the Nankai earthquake for every local government.
Finally, we estimated the fiscal expenditure of national government in proportion to the estimated local
ones.

Our major findings are as follows. First, the estimated fiscal requirements in the two years after
the earthquake are about JPY 161 trillion, as much as 5.9 times those in the 2011 Great East Japan
Earthquake. Second, financial disparity between affected and non-affected local governments is
growing; because the Nankai earthquake will affect a larger number of municipalities than the Great
East Japan Earthquake, the fiscal burden of non-affected municipalities should be relatively higher.
These facts obviously indicate that the Nankai earthquake will not only be a local disaster, but also a

national catastrophe.
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1 Introduction

The fiscal risk to governments, especially in developing countries, from natural disasters has been
widely recognized in the last decade. Traditional economic theory suggests that governments should
ignore publicly borne risks because these can be distributed among a very large number of people [1].
However, this theory holds only if we assume that the government is risk-neutral. For example, it does
not hold for countries, such as those who are small or have high levels of debt, which cannot efficiently
pool risk [2]. Moreover, governments need to respond to calamities very quickly and may also face
liquidity constraints [2,3].

Consistent with these concerns, several studies have attempted to evaluate the fiscal risk of
disasters. Cardona et al. [4, 5] developed a Disaster Deficit Index (DDI) that measures a country’s
disaster risk from a macroeconomic and financial perspective. There are several practices that national
governments can engage in to mitigate future sovereign risk because of disasters. One of the most
famous examples is FONDEN, a national fund for disaster response financed through capital markets
using Catastrophe (CAT)-bonds; FONDEN was established by the government of Mexico, with
support from the World Bank [6]. Other examples include multinational risk-pooling alliances, such
as the Caribbean Catastrophe Risk Insurance Facility (CCRIF) and the African Risk Capacity (ARC),
which were organized in 2007 and 2012, respectively. Along with these policy trends, the World Bank
launched a study program on Sovereign Disaster Risk Financing and Insurance (SDRFI) and has been
trying to promote the fiscal resilience of governments in cases of catastrophic disasters [7].

Almost all these endeavors focus on developing countries. Due to the relatively larger scale of
their budget, developed countries are believed to be almost free from sovereign disaster risk. This
might be true in general; however, several countries, such as Greece and Italy, have faced substantial
sovereign risk even without disasters. In addition, the economic cost of disasters is very large in
developed countries due to the high value of the assets exposed to hazards. Hence, it is plausible that
disaster damage could ignite a country’s sovereign risk, causing a steep increase in the interest rates
of public bonds, a sharp decrease in the value of its currency, etcetera.

The purpose of this study is to identify the sovereign risk of both national and local Japanese
governments. Japan is undoubtedly one of the countries that face disaster-induced sovereign risk; at
more than 200% of its national GDP, its accumulated governmental debt is at a high level. Further,
there is a high probability of large scale earthquakes and tsunamis occurring in the western part of the
country or even Tokyo. In addition, Gamper et al. [8] refer to Japan as one of the countries with high
“government contingent liability,” which refers to the fiscal obligations of the government that are
triggered when an uncertain future event occurs; furthermore, they emphasize the importance of
managing disaster-related contingent liabilities. Based on this concern, this study examines the effects

of the Nankai Trough Megathrust Earthquake on public finance in terms of revenue and spending,



using fiscal data of local governments from the period when the Great East Japan Earthquake occurred.

The Nankai Trough Megathrust Earthquake (henceforth denoted as the “Nankai earthquake”) is
an earthquake that has been anticipated by the Cabinet Office of the Japanese Government since 2013.
The magnitude of the earthquake is assumed to be as great as 9.1 on the Richter Scale, which is
regarded as possibly the largest earthquake in the Nankai trough. The tremors of the earthquake are
supposed to hit the western part of Japan, and the tsunami generated by the earthquake is also supposed
to hit the pacific coast of western Japan, causing more than 300,000 deaths. Total direct economic
losses are estimated to be as high as JPY 169.5 trillion in the worst case, more than five times those in
the Great East Japan Earthquake. Because of this, the earthquake, along with the Tokyo inland
earthquake that will directly hit the Tokyo metropolitan area, is often cited by stakeholders of disaster
management in Japan as one of the worst national catastrophes.

This paper is organized as follows. Section 2 describes the fiscal impact on Japanese governments
of the 2011 Great East Japan Earthquake and the institutional arrangement that enabled the
governments to handle the huge expenditure it necessitated. Section 3 explains the model and
estimation method, while Section 4 describes the data used. Section 5 presents the results of the

analysis. Section 6 concludes the study and lists future challenges.

2 Institutional arrangement for financing disaster recovery of local governments.

The Great East Japan Earthquake of 2011 caused the most extensive devastation in Japan since
World War II. The economic cost was estimated by the Cabinet Office to be as high as USD 2 trillion
(16.9 trillion JPY); this does not include the costs of the Fukushima Daiichi Nuclear Power Plant
accident. The Japanese government has devoted huge financial resources to the disaster recovery
process, including reconstruction of damaged infrastructure, construction of new mitigation facilities,
providing housing and livelihood support to the affected population, and a clean-up of the land
contaminated by radionuclides. The total amount on the reconstruction and recovery during the initial
five years was estimated by Sato and Miyazaki [9] to be as high as USD 3.4 billion (JPY 28.3 trillion).
Although the actual total cost is still unclear, the government announced that about JPY 25 trillion was
planned for the initial five years of recovery, which is almost 25% of the total annual budget of Japan’s
national general account.

There were two major challenges with regard to public finance that the Japanese government faced
during the various phases of recovery. One of these was how to finance the very large recovery burden.
Government-issued bonds should be a major source of revenue for coping with unexpected fiscal
demands. However, there were grave doubts about JGB’s credibility if all the bonds were issued in
one go, without any institutional guarantee for redemption. Thus, the Reconstruction Design Council,

established by the Prime Minister of Japan as an advisory board for disaster recovery policy,


























































































