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                                     Abstract
The Great East Japan Earthquake, which struck on March 11, 2011, had a massive economic impact, primarily on the affected areas in Japan. In this chapter, we examine the economic and human damage inflicted on Iwate, Miyagi, Fukushima, and Ibaraki Prefectures by the Great East Japan Earthquake, as well as the current situation of industrial recovery, based on several statistical sources and a geographically weighted regression (GWR) model. In the latter part of this chapter, we will show the extent of fiscal transfers to date from the government for reconstruction and renewal of stricken areas and analyze the economic effect of the formation of new industrial clusters for reconstruction and renewal on these areas using a static two-regional computable general equilibrium (2SCGE) model. Our findings are as follows: (1) if production subsidies to support industries form new industry clusters, positive effects on regional economies could appear in the disaster regions; however, these impacts are weak and (2) formation of new industry clusters with productivity improvement has a positive effect on real gross regional product (GRP) and economic welfare in these regions, reducing the economic welfare gap between disaster and non-disaster regions.
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                             Notes
	1.This section is an expanded version of Sect. 1.2 from Tokunaga and Okiyama (eds) (2014).


	2.See Nikkei Shimbun from March 19, 2011 and March 26, 2011.


	3.For a rigorous spatial econometrics analysis, see Sect. 2.4.


	4.The one city, six towns, and three villages are Minami Soma City, Hirono Town, Naraha Town, Tomioka Town, Okuma Town, Futaba Town, Namie Town, Kawauchi Village, Katsurao Village, and Iitate Village. We define these municipalities as those affected by the nuclear power plant meltdown. The population of this area, as of March 2014, is approximately 13,600.


	5.We shall analyze the depopulation stemming from the disaster in detail in Chap. 9.


	6.See Reconstruction Agency (2012, 2013, 2014, 2015, 2016) and MAFF (2015, 2016).


	7.The first author, Tokunaga, obtained fruitful advice at a spatial computation seminar by Professor L. Anselin
                      
                     held at Arizona State University in 2011 Dec.


	8.Moran’s I is defined as \( I=\frac{n}{S_0}\frac{\sum_{i=1}^n{\sum}_{j=1}^n{w}_{i,j}{z}_i{z}_j}{\sum_{i=1}^n{z}_i^2} \). Here, \( {\mathrm{S}}_0={\sum}_{i=1}^n{\sum}_{j=1}^n{w}_{i,j} \), z is deviation from the average value of feature i (which refers to the location of each region), wi , j is a spatial weight (which shows the relation of proximity between regions i and j ), n is the total number of regions, and S0 is the sum of all spatial weights. The z score of Moran’s I is defined as \( {\mathrm{z}}_{\mathrm{I}}=\frac{I-E\left[I\right]}{\sqrt{V\left[I\right]}} \). Here, E \( \left[I\right]=-\frac{1}{n-1} \) and V[I] = E[I
2] − E[I]2 (regarding Moran’s I and the spatial econometrics, see LeSage and Pace 2009; Anselin L
                      
                    
1988; Arbia 2014).


	9.We used “area-to-point kriging” in the geographical data system ArcDIS10.3.


	10.In this section, we analyze the impact of decreases in employment due to the earthquake on production, but in Ch. 3.4., the impact on production from private capital stock loss is elucidated according to the SAM multiplier analysis. Moreover, in Ch. 9, we analyze the impact of decreases in population due to the earthquake on regional economics, and in Ch. 10, we analyze population movements due to the earthquake.


	11.Here, we consider the index showing this clustering to represent the degree of recovery in the production aspect by individual firms.


	12.In this section, in measuring Moran’s I of the GWR model, we used the reciprocal of the distance; however, further improvement is necessary. Note that we cannot compare with Fig. 2.7 for 2011 and Fig. 2.8b for 2012 as we use the different data of “Economic Census” for 2011 and “industrial statistical surveys” for 2012.


	13.In Chap. 4 of this book, along with the analysis of supply chain disruption
                        
                       due to the Great East Japan Earthquake
 in the electrical/electronics/automotive industries, we also analyze economic recovery by the formation of new industrial agglomeration. This is also discussed in Sect. 2.6 below and in Chap. 6.


	14.For input–output models at the regional level, see R. Miller and P. Blair (2009, in Chap. 3).


	15.An inter-industry relations table, with two regions of the four prefectures hit by the Stricken and other areas, was provided by Prof.Yoshifumi Ishikawa of Nanzan University.


	16.Please refer to the macro SAM based on this SAM, shown in Table 3.1 in Chap. 3.We partially modified the SAM to satisfy the homogenous zero prices in our model.


	17.The authors, Tokunaga and Okiyama, attended EcoMod Modeling School: Advanced techniques in general equilibrium modeling with GAMS (Singapore, 2011 and 2012) and obtained useful advice there. For the spatial CGE model, see Dixon and Rimmer (2002), Tokunaga et al. (2003), Hosoe
                        
                       et al. (2010), EcoMod Modeling School (2012), and Okiyama et al. (2014). For 2SCGE model in detail, see Appendix 1 of this book.


	18.For an explanation of the CP model
                        
                      , see Fujita and Thisse (2013; Sect. 8.2, pp. 291–315).


	19.For the long-run equilibrium, see Fujita
                        
                       and Thisse (2013, pp. 297–298).


	20.For the two regional CP model
                        
                      , see 
                        
                      Fujita et al. (1999, Chap. 5) and Fujita
                        
                       and Thisse (2013, pp. 298–306).


	21.Especially, we calibrate the parameter of the CES production function for the intermediate goods and adopt the value of the inter-regional elasticity of substitution for intermediate goods in the CES function as commodity-grade products policy simulation of industry cluster in Sect. 2.6 and Chap. 6.


	22.See Marshall
                        
                       (1890, Chap. X), McCann (2013, Chap. 2), and Fujita
                        
                       and Thisse (2013, Chap. 1).


	23.See Japan Center for Economic Research (2015), Japan Institute for Labor Policy and Training (2014), and National Institute of Population and Social Security Research in Japan (2013).


	24.See Fujimoto (2011), Nemoto (2012), and Otsuka and Ichikawa (2011).


	25.Subsidy and savings rates are set based on Simulations III-a and III-b in Chap. 6, after an intensive reconstruction period (Cabinet Office
 2014a, b).


	26.See Mokudai and Ishiro (2013), Murayama (2013), Orihashi (2013)for automobile industrial cluster.


	27.For the emergence of industrial clusters in equilibrium, see Fujita
                        
                       and Thisse (2013, pp. 375–379).
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