
 
https://www.youtube.com/watch?v=KjnAargowNE 

 

(For a brief, English-language introduction to one of Japan’s smart communities, please 

see the above video. The project is at Toyota’s factory cluster in Miyagi Prefecture’s 

Ohira Village). 

 

Japan’s Smart Cities 

Andrew DeWit 

 

As with any country, Japanese smart cities are a work in progress. Japan builds its smart 

cities through integrating smart communities, such as the Toyota F-Grid project above. 

Among the factors that distinguish Japanese smart cities from their counterparts 

overseas are: 

 

1) A focus on smart energy systems and disaster resilience 

2) A “whole of government,” integrated approach 

3) An emphasis on building up from the micro as opposed to bolstering the macro-grid 

4) An accelerating deployment due to the March 11, 2011 (3/11) Fukushima disaster 

 



Japan’s smart city paradigm is expressed in hundreds, if not thousands, of policies and 

progress reports on smart-energy, disaster, spatial and other planning initiatives 

(discussed in DeWit 2018a, 2018b; 2017; 2016). But it is conveniently distilled in a book 

(in Japanese) edited by Kashiwagi Takao, titled The Super Smart Infrastructure Revolution 

(Kashiwagi, 2016). Kashiwagi is Director of the Advanced Energy Centre at the Tokyo 

Institute of Technology and a key policy entrepreneur in Japanese smart communities, 

smart energy, spatial planning, disaster-resilience and other domains. Kashiwagi’s book 

includes contributions by LDP Secretary General Nikai Toshihiro (the second most 

powerful figure in the Japanese government), several central agencies, and the business 

sector. It describes an ambitious agenda on smart communities, distributed energy and 

resilient critical infrastructure for a low-carbon society.  

 

Kashiwagi designed Japan’s first smart community, a 100% renewable microgrid 

project, for the 2005 Aichi World’s Fair (Kashiwagi, 2011, Lempriere 2018). He has 

consistently argued that the focus of Japan’s public works should shift from roads and 

bridges to resilient, smart energy systems that maximize efficiency and the uptake of 

renewable energy (Kashiwagi et al, 2001; Kashiwagi, 2009; Kashiwagi, 2010). After 

3/11, his main contribution, as a policy entrepreneur, has been to forge a broad public-

private coalition that links decarbonizing smart energy systems (heat and power grids) 

with disaster resilience, spatial planning and local economic development. Kashiwagi 

has compiled over a dozen volumes on this paradigm, including (in Japanese) the 2014 

Smart Communities: A Smart Network Design for Local Government Infrastructure and (also in 

Japanese). In 2012 Kashiwagi also co-wrote (in Japanese) The Smart Energy Revolution with 

Softbank CEO Son Masayoshi and Masuda Hiroya. The former is internationally 

famous, and needs no instroduction. The latter was Governor of Iwate Prefecture (1995-

2007) and Minister of General Affairs (2007-2008), which oversees subnational 

governments and communications networks.  

 

Like Kashiwagi, Masuda is a key policy entrepreneur on demography and compact 

spatial planning, and their intersection with smart energy. Indeed, as Governor of Iwate, 

Masuda was involved in the installation of 43 wind turbines in Iwate Prefecture’s 

Kamaishi City. Through that experience, he learned of the need for large-scale system 

and policy integration in order to cope with intermittent renewables (Masuda, 2011). 



 

When they write of smart communities, Kashiwagi and his collaborators routinely 

emphasize decarbonization. But their paradigm centres on adaptation to climate change 

as well as a range of other hazards. Its scientific assessment of climate risks, particularly 

hydrologic hazards, is more up to date than the IPCC’s rather optimistic projections. It 

asserts that building hard and soft resilience in the face of these hazards fosters public 

goods and positive externalities. These public goods include enhanced domestic disaster 

resilience, increased energy autonomy, revived local economies, and the potential to 

expand smart city infrastructure exports.  

 

 

Figure 1: Agency and Policy Regimes in Building Japanese Resilience 

 

   

Source: Author 

 

Figure 1 is one means to visualize the governance and policy-integration in Japan’s 

paradigm. This figure shows how Japan has built a comparatively well-integrated 

coordination among state agencies, market players, and civil society. Japan’s governance 

is quite different from that of  the US, where markets and market mechanism tend to 

predominate, undermining the maximal and equitable provision of  public goods. Japan 

is also distinct from China, where the state (especially the central government) plays a 

dominant role at the expense of  considerably weaker civil society and markets.  

 

         Figure 2: The Intersection of Adaptation and Mitigation Strategies 



  
Source: Author 

 

Japan’s strategy is also underpinned by an effort to maximize synergies by smart 

adaptation and mitigation. This project is not peculiar to Japan. Many analysts point to 

the need to enhance synergies by breaking down siloes and seeking collaborative, cross-

disciplinary solutions. Figure 2 illustrates several of these synergistic outcomes. The figure 

indicates that the nexus between conventional strategies for adaptation (such as 

afforestation, flood counter-measures, and emergency response) and mitigation (including 

energy efficiency, renewable energy deployments, and modal shifts in transportation) can 

overlap and thus reinforce one another. These synergistic outcomes include – but are not 

limited to – the green infrastructure, resilient critical infrastructure, and compact city 

initiatives illustrated at the intersection of the Venn diagram in figure 2. All of these 

synergistic elements are core to Japan’s smart communities. 

 

Japan’s Smart Communities and Policy Integration 

 

Let us turn to the smart communities that are the focus of  technocratic policymaking. 

Figure 3, translated from a Ministry of  Economy, Trade and Industry (METI) publication, 

portrays how smart communities grow in the midst of  a typical Japanese city. Roughly 

70% of  Japan is mountainous, with half  the population and three-quarters of  the assets 

concentrated into the 10% of  land that is coastal flood plains. Hence it is appropriate that 
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the city is pictured on a coastal flood plain, with mountains in behind. Japan has some of  

the world’s worst seismic and hydrologic hazards, so many of  this typical city’s schools, 

welfare facilities, municipal offices and other buildings are designated as disaster shelters. 

This disaster designation makes the community facilities ideal anchor points for the 

diffusion of  smart energy systems that maximize the deployment of  renewable energy.  

 

Figure 3 The Generic Form of  Japanese Smart Communities 

 

METI: 2016 

 

The METI figure makes it clear that deploying smart microgrids and renewable energy 

is a primary purpose of  the smart community. The rings in the figure demarcate areas 

where power and heat networks maximize the effective use of  distributed energy resources 

such as solar, wind, biomass, and battery storage. In other words, within the overall urban 

landscape (or in rural areas), the smart community can be a cluster of  residences, public 

facilities, factories, commercial buildings, or indeed a mix of  these. In other words, the 

Japanese smart community is a spatially-defined locus wherein disaster-resilience, energy 

efficiency and the exploitation of  renewable energy endowments are fostered by smart-



energy systems.  

 

These systems are networks. They include power microgrids, district heating and cooling 

networks, and home/building/factory/community/mansion energy management 

systems (HEMS, BEMS, FEMS, CEMS, MEMS). The networks also incorporate 

advanced energy storage, LED lighting, waste-heat recovery, and other infrastructure. All 

of  these components represent the convergence of  energy, new materials, ICT-IoT, and 

AI robotics. Japanese policymakers use smart communities to increase disaster resilience, 

economic revitalization, energy security, socioeconomic equity, and related public goods 

(Kashiwagi, 2016).  

 

The integration of  these discrete smart-community districts is how Japanese policymakers 

envision building the overall smart city (Murakami, 2017). Smart communities are not 

trendy regional revitalization. They are written into Japan’s Society 5.0 industrial policy, 

its 2016 “Energy Innovation Strategy,” and other core policies (Kashiwagi, 2016; METI, 

2016). Smart communities also figure prominently in Japan’s disaster resilience and spatial 

planning (EcoNet Tokyo 62, 2016). Japan’s smart-community industrial policy aims to 

reshape the energy economy, reducing reliance on the conventional power grid and 

shrinking the footprint of  other sprawling, vulnerable and energy-intensive critical 

infrastructure. 

 

Figure 4 illustrates why smart networks are critical, and why networks per se have been 

central to modern industrial policy. Smart networks are – as networks - comparable to 

the roads and conventional power grids that were core networks in the Fordist economy 

as well as the railroads that were fundamental to globalizing commodity trade during 

the steam-based economy. Nicholas Stern, the leading economist on climate change and 

energy, highlights the role of networks during past and present waves of innovation. He 

argues in his 2015 book Why Are We Waiting? The Logic, Urgency, and Promise of Tackling 
Climate Change that: 

 

Figure 4 Networks in in Economic History 

 

 



 
 

 

“[e]conomic history tells us that networks, be they power grids or railways, played a 

central role in past economic transformations: grids enabled great surges of creativity 

and innovation and led to opportunity and growth across the economy…More effective 

temporal and spatial management of the energy system, for instance with smart 

technologies or increased flexibility of the energy markets, could aid in the management 

of low-carbon generation, reduce the need for extra infrastructure, and unlock the 

potential for renewable energy to meet both base and peak demand for energy” (Stern, 

2015: 48-9). 

 

Comparing Europe and Japan’s Power Grids 

 

Figure 5 shows why Japanese policymakers emphasize the micro-level grid as opposed 

to balancing macro, meso and micro-level grids. The figure shows that Japan is an 

energy archipelago. Japan has no overseas power or gas connections. Also, it is not only 

isolated but still quite balkanized internally. Japan has no truly national power grid 

structure, as it is separated in spatial and frequency terms. West Japan runs on 60 Hz 

and East Japan is 50 Hz. That problem cannot be solved by simply building more 

transformers and transmission links, which are quite expensive, require several years of 

planning and construction, and routinely confront NIMBY opposition. Added to these 

Nicholas Stern: Why Are We Waiting? 



factors, Japan’s demographic, disaster and other risks undermine the economics of 

building a large, networked synchronous grid as in Europe or even the less integrated 

North American network. Added to these factors, Japan’s demographic, disaster and 

other risks undermine the economics of building a large, networked synchronous grid as 

in Europe or even the less integrated North American network. 

 

Figure 5: European and Japan’s Macro Power Grids 

 

 
 

                         Source: METI, 2018 

 

At the same time, Japan possesses roughly JPY 700 trillion worth of roads, waterworks, 

and other infrastructures of the built environment. This infrastructure endowment 

generally exceed what Japan needs, and can afford to maintain, due to its very rapid 

ageing and depopulation (OECD, 2016). Lower population densities and per-capita 

incomes erode the fiscal capacity to afford the per-hectare costs of maintaining and 

replacing infrastructure networks. These kinds of variables have to be included in any 

analysis of the energy economy, because the structure of the built environment is a 



major determinant of per-capita energy demand. Moreover, the built environment’s 

elements can be drawn on as new sources of energy generation and storage. The 

technocrats are doing this for example with water networks, vastly expanding the 

previous focus on pumped hydro. 

 

It is also important to keep in mind that Japan’s rising costs come in a context of rising 

resource costs as well as increasing burdens for healthcare, pensions, food, and the 

ravages of climate damage. Worse yet, all of these factors exacerbate one another. A 

changing climate accelerates the wear and tear on the built environment, adds to the 

medical burdens of aging, and increases the cost of agriculture. 

 

To cope with these challenges simultaneously, the Japanese emphasize integrated 

planning for the community, including local heat and power networks. The expansion 

and integration of these projects are accelerated by the coordination of energy policy, 

spatial planning and disaster planning, ICT-IoT investment, harvesting of heat from 

sewers, and bolstering dam networks. Hence there is a fascinating overlap between smart 

communities, compact cities, disaster bases (bousai kyoten) and other policy regimes that 

have accelerated and interlinked in the wake of  3-11 (DeWit 2016). Japanese policymakers 

seek to maximize the productivity of  extant assets, cope with the daunting crisis of  scarce 

human resources, raise energy self  sufficiency, monitor accelerating disaster risks, shrink 

the spatial and carbon footprint of  communities, and enhance the country’s export 

opportunities. The multiplicity of  interlinked imperatives facilitates broad, pragmatic 

collaboration among central agencies, subnational governments, and civil society (DeWit 

2018, OECD 2016). 

 

To reiterate, in contrast to China as well as the EU countries and North America, Japan 

has limited prospects for large investment in macro grids (and here, we exclude long-range 

proposals for the “Asian Super Grid,” as detailed in Matthews, 2016). Japan’s declining 

and aging population is one impediment. When entire communities are shrinking, future 

energy demand is difficult to assess and hence massive grid expansion becomes a 

questionable proposition.  

 

Again, Japan’s collaborative governance multiplies the co-benefits of  action, clarifies 



demand profiles, and integrates other critical infrastructures. For example, Japan’s 

potential for waste-heat capture in the best areas of  its 460,000 kilometers of  sewerage 

has been assessed at 15 million households’ worth of  heat-energy use (Nikkei Smart City 

Consortium 2015). Harvesting that type of  energy resource, while maximizing the 

network’s disaster resilience, requires coordinated, long-term planning (DeWit 2016; JFS, 

2014). 

 

Policy Integration in Japanese Smart Cities 

 

We see this policy integration in Aomori Prefecture’s Hirosaki City, whose location is 

outlined in figure 6.  

 

             Figure 6: Hirosaki Smart City Map 



 
         Source: Hirosaki City: http://www.tabisuke-hirosaki.jp/english/ 

 

Let’s look first at the community energy system at the core of the city’s Smart City 

Vision, depicted in figure 7. The system links up heat, power and information networks 

as well as an array of decarbonizing inputs. In 2017, Hirosaki’s smart city plan was 4 

years old. It required updating because of massive and rapid technological changes. 

 

Phase 1 of Hirosaki City’s project ran between FY 2013 to 2017 and centred on the 

deployment of extant technologies and disaster resilience. The city installed LED 

lighting, some solar, energy management, advanced waste treatment, and other 

technologies.  

 



Phase 2 of the smart city plan will deploy the “community energy system” to link these 

projects. Hirosaki’s community energy system is thus key to further reducing energy 

consumption, meaning both thermal and electricity. It will also help cut reliance on 

electricity and fuels imported into the city. The incentives are huge: in 2010 36.3 billion 

yen flowed out of the city to regional utilities and other suppliers of energy and fuels. By 

way of comparison, the city’s total revenues in FY 2013 were JPY 85 billion yen, of 

which local taxes totaled JPY 20 billion and national subsidies amounted to JPY 37 

billion.  

 

                Figure 7: Hirosaki Smart City 2017 

 

 

 
 

Similar to other cases, Hirosaki City’s smart city plan includes creating a local power 

firm to institutionalize cutting this outward flow of monies and keep it in the 

community. The local power firm uses the national-government subsidized smart 

networks and distributed energy as the basis for a local-power business.  

 

Figure 8 also outlines the steps in Hirosaki City’s aim to produce and use hydrogen.  As 



can be seen from the figure, the plans focus on the use of  local resource endowments, 

including wind and biomass, to produce the hydrogen. The fuel will then be used in 

cogeneration systems as well as in local mobility. The promotion of  hydrogen as an 

alternative fuel has become a major initiative for the Japanese government. 

 

Figure 8:  Hirosaki City’s Hydrogen Projects 

 

 



 
Source: JRI (2013). 

 

 

In spite of the recent emphasis on cities versus national governments (Barrett and DeWit 

2017), Hirosaki is not a story of a local government acting in the face of central-agency 

opposition. Rather, Japanese central government agencies extend fiscal, administrative 

and regulatory support for Hirosaki City’s ambition, just as they do in all the other 

smart community initiatives. This fiscal and other support for local-community-led 

power and thermal initiatives is characteristic of the long-term, collaborative planning 

that has evolved in post 3-11 Japan. 

 

           Figure 9: Hirosaki City Locational Optimization Plan 

 



 

 

Figure 9 shows Hirosaki City’s spatial planning, or the “Locational Optimization Plan.” 

This plan is explicitly part of the city’s smart city plan. As in virtually all Japanese smart 

community projects, policy-integration between energy and spatial planning has led to 

robust, collaborative, well-funded programmes to foster densification. The policy 

integration centres on coping with depopulation and ageing in the context of 

accelerating climate change and other hazards. These Locational Optimization Plans 

are already guiding the relocation and densification of hospitals, schools, elderly care, 

and other public services. Density increases the cost-benefit performance of smart 

energy networks and inputs at the same time as it reduces energy use. For example, 

densification reduces the need for motorized (especially single-car) transport in favour of 

public transit, cycling, and walking. The reduced spatial footprint of the community also 

cuts the energy used to move water around. It also reduces the per-capita costs of 

maintaining roads and other critical infrastructure. This integration of spatial planning 

with energy has been underway over the past three years, with the number of cities 

adopting Locational Optimization Plans rising from 62 in December of 2014 to 384 in 

December of 2017. The initiatives have linked most of the central agencies together, in 



the Compact-City Design Assistance Team, enhancing the effectiveness of planning and 

spending through reducing overlap and other sources of administrative inefficiency 

(DeWit 2018a). 

 

Toyama Prefecture’s Toyama City is another of  Japan’s interesting projects. The city’s 

location is portrayed in figure 10. 

 

Figure 10: Toyama Prefecture Toyama City 

 

Source: Toyama City 

 

Toyama City’s population in October of  2017 was 417,966. Toyama was selected to be 

an “Environmental Model City” in 2008, one in which revitalization of  public transport 

was made the core element in shifting the city towards a more compact and sustainable 

spatial profile (Toyama City nd). The project centred on planning, with improved 

transport as the focus. Toyama City was also selected as an “Environmental Future City” 

in 2011 (Toyama City 2011). And in June of  2012 the OECD chose Toyama City as an 

exemplary case of  "compact-city development" (OECD 2012).  

 

In addition, Toyama was also chosen to be one of  the Rockefeller 100 Resilient Cities 



(http://www.100resilientcities.org), in December, 2014. Toyama was the first Japanese 

city to be selected as one of  these 100 resilient cities (Kyoto was added later). Since 

December of  2013, the Rockefeller Foundation has used the resilient cities programme to 

disseminate awareness of  climate change and other challenges to cities. The Foundation 

makes its selections based on applications from the cities themselves. One major goal is to 

foster an international cohort of  Chief  Resilience Officers, each working in his or her 

designated city and funded by the Foundation. Ideally, these Chief  Resilience Officers are 

empowered to build resilience within their own urban and regional contexts, borrowing 

from international best practice as well as contributing to it. Another resilient-city goal is 

to maximize the "resilience dividend," by deploying infrastructures and practices that pay 

off  in greater resilience against disaster as well as during routine operations. These are 

the mitigation and adaptation synergies illustrated in figure 1 of  this paper. 

 

Toyama City is thus a notable case internationally as well as in terms of  multiple, 

overlapping policy lines. These policies and their main sponsoring agencies (in brackets) 

include compact city (MLIT); smart community (METI); distributed energy (MOE, 

METI); hydrogen generation and distribution (METI); heat-recovery in sewers (MLIT); 

ICT-enabled efficiencies (MIC); and new-model mobility, such as car-sharing, small 

electric and fuel-cell vehicles, buses and light rail (MLIT, METI). As noted earlier, the 

central element of  Toyama's approach is to use revitalized public transport to focus urban 

functions on the downtown area as well as along urban transit lines. The city also aims to 

revitalize its downtown area, enhancing walkability and thus bolstering its social capital.  

 

The overall image of  what Toyama aims at is seen in figure 11. As is evident in the figure, 

the compact city approach seeks to counter sprawl and motorization through plans that 

relocate core urban services (medical, welfare) in downtown areas and link them 

 

Figure 11: The Compact City of  Toyama 

 



  
Source: MOE (2016). 

 

Toyama has also sought to increase the use of  renewable energy. Toyama’s renewable 

energy and related projects include the deployment of  solar and other power generation 

in the downtown area. The city also aimed at building a distributed energy and materials 

circulation system that includes biomass, especially marine biomass as well as a biogas 

network that uses leftover foodstuffs as the input resource. Toyama City’s outlying regions 

were also to be stimulated by a program that stresses the revitalization of  farms via small 

hydro and other renewable energy projects. The city was also to build a factory for the 

cultivation of  plants related to the pharmaceutical industry, one that uses geothermal, 

small hydro, solar and other energy sources. The city also aimed at building an "eco-forest 

Toyama," a project that aimed to increase forested area from zero hectares (ha) in 2010 

to 500 ha by 2016. The amount of  forest-origin biomass was also to be increased from 

370 tons in 2010 to 2000 tons in 2016 (Toyama City 2013). 

 

Toyama City’s most recent reports on its progress indicate that its forested area increased 

to 699 ha (Toyama City 2017a). The city had also subsidized the installation of  156 energy 

management systems by 2016 (Toyama City 2017b). 

 



More recently, Toyama opened a newly renovated downtown area as a model smart and 

compact community, the “Toyama City Safe and Smart Model Block” shown in figure 12. 

The project is 8500 square meters, and contains 21 housing units and city facilities. All of  

the housing units include solar power, battery back-up, and household-size fuel cell 

cogeneration. There is also a community solar project of  11 kW used to deliver power to 

a community battery. This arrangement is to provide power supplies in emergencies to 

the community park, which is designated a disaster shelter for emergencies. The public 

facilities became operational in October of  2017 (Kodo 2017). 

 

Figure 12: Toyama City Safe and Smart Model Block 

 
    Source: Toyama City Environmental Division’s Office of  Environmental Policy. 

 

Broad Collaboration on Building Smart City Resilience 

 

We have seen that many Japanese cities are sites of  resilience collaboration that developed 

within and among the central agencies. Indeed, there is an impressive degree of  

collaboration among Japanese centre-local governments, academe, business, NGOs and 

other actors on National Resilience.  

 

For example, National Residence and related policy initiatives benefit from the Japan 

Academic Network for Disaster Reduction (JANET-DR). This network links 55 academic 

associations, as of  November 1, 2017. Figure 13 demonstrates that these associations cross 



a multiplicity of  relevant disciplinary boundaries. These disciplines include energy, 

disaster prevention, city planning, hydrology, and several other areas especially relevant 

to fostering synergies between mitigation and adapatation. The JANET-DR also 

cooperates with the Science Council of  Japan, whose role in the Japanese context is akin 

to the US National Academy of  Sciences in the United States. 

 

Figure 13: The JANET DR’s Scope 

 

 
 

Source: JANET-DR (2017). 

 

The JANET-DR was formalized on January 9, 2016. It emerged from a 30-association 

liaison that followed 3-11 and played large role in shaping the resilience debate, through 

numerous major events and several publications. Since its formal founding in January of  

2016, the JANET-DR has held multiple Disaster-Resilience symposia, analyzing the 

worsening threat of  typhoons and intense rain. Their work is very impressive. They 

JANET-DR have been important in making sure that National Resilience is world-class 

in how it assesses the full range of  hazards and designs counter-measures. They also lobby 

to further emphasize the role of  energy, biodiversity and other green aspects in the overall 

resilience paradigm. 

 



Figure 14 also shows that the JANET-DR collaborates strongly with a variety of  

stakeholders, including local governments, neighbourhood associations and NPOs. We 

emphasize this point because the use of  the word “technocrats” and the phrase “smart 

community” (or “smart city”) generally elicits images of  expert planning that ignores the 

interests of  the average citizen. We have seen in the above that Japanese governance is 

inclusive, but that fact has yet to be recognized by the country’s vocal anti-nuclear and 

anti-LDP (the governing Liberal Democratic Party) critics. One example is seen in the (in 

Japanese) “Green Watch Community Power Environmental White Paper," released on 

May 14, 2016, by Japan’s Institute for Sustainable Energy Policies (ISEP) and 74 other 

green organizations. Their document’s 128 pages completely ignore the JANET-DR 

along with the role that policy integration plays in fostering such technology as microgrids 

and smart communities. Instead, it depicts a top-down (tatewari gyousei) sectionalist state 

that favours big business (Green Watch, 2016: 63-4) at the expense of  the citizens. The 

latter are allegedly excluded from energy and environmental policymaking (Green Watch, 

2016: 63-67). 

 

Figure 14: The JANET DR’s Broader Collaboration 

 
Source: JANET-DR (2017) 

 

Building Resilience by Policy Integration  

 



Japan’s policy integration is not only inclusive but also quite extensive. As discussed earlier, 

Japanese technocrats have worked the smart community paradigm into energy policy, 

spatial planning, disaster policy, demographic policy, ICT policy, and other areas. That 

diversity of  goals has made it hard to follow the smart community paradigm in Japan, 

because it evolves through linked policies and budgets rather than as a specific policy 

regime per se. The diversity of  goals, integrated in “whole of  government” collaboration, 

has not only rendered it opaque (as noted earlier) to anti-LDP critics. It has also has 

perhaps ensured that the paradigm does not get cut back to minimalism by the bean-

counters in the fiscally wary MOF. The latter do not have the time to understand 

industrial policy and are ever on the look-out for fiscal requests to cut. One can certainly 

understand this inclination, given Japan’s gargantuan public debt. But at the same time, 

it risks undermining the country’s capacity to bolster its international competitiveness in 

smart networks as well as its ability to maximize the synergies in mitigation and adaptation.  

 

          Figure 15: Networking Smart Systems in National Resilience 

 
Source: National Resilience (2018). 

 

And a lot of  Japan’s resilience work is clearly very smart industrial policy. Figure 15 offers 

one indication of  this fact. It shows that the most advanced radar systems are included in 

the resilience initiative. These “dual polarized” radar systems are able to monitor weather 

systems and predict the likely intensity of  precipitation. The radar is also networked to 

) 21)0 0 1 (  



supercomputers, to enhance the capacity to handle voluminous data. This networking, or 

system integration, is not the stuff  of  science fiction or something still on the drawing-

board. In fact, radar and computing systems are already networked into Tokyo 

Metropolitan Government’s (TMG) sewerages, to anticipate rainfall patterns and adjust 

the network accordingly. The TMG system’s integration of  advanced radar, computing, 

communications and its massive waterworks is succinctly and engagingly described (albeit 

in Japanese) in TMG’s May 31, 2017 4-minute video on “Sewerages: Transmitting 

Rainfall Data in Real Time” (https://www.youtube.com/watch?v=SPaf3SDBrX4). 

 

Figure 16: Worsening Flood Threats in Japan 

 
                     Source: MLIT (nd) 

 

Moreover, the Japanese have to do this kind of smart policy, especially when it comes to 

hydrology. Figure 14 is one indicator of what the end of the comparatively placid 

Holocene and onset of the increasingly extreme weather in the Anthropocene means for 

Japan (on the Anthropocene, see Hamilton 2017). It encapsulates yet another reason the 

Japanese (not to mention everyone else) need integrated, robust industrial policy. Note 

Japan’s worsening variation in annual rainfall from 1900 to 2006, which has accelerated 

in recent years. And note Japan’s short rivers, which are more like waterfalls during the 

concentrated rains that fall in the spring and fall. The flood risk, always present in Japan, 

is also rapidly worsening. It is useful to recall that the Meiji-era state-building elite brought 

 Welcome to the Anthropocene 
 Japan’s Increasing Variation in 

Rainfall, 1900-2006 
Japan’s Short Rivers are 

Waterfalls 



over Dutch hydrologist Johannes de Rijke, in 1873. Upon seeing the Joganji River in 

Toyama Prefecture, de Rijke reportedly exclaimed that “rivers in Japan are like waterfalls” 

(ARDC 1998). That remark was made back in the Holocene era, and the dramatically 

increasing variation in annual rainfall displayed in figure 3 indicates that the Japan’s 

hydrologic challenges have worsened greatly with the onset of  the Anthropocene. 

 

Figure 17 places these hydrological facts in perspective. As was pointed out above, 

concerning figure 3, roughly 70% of  Japan is mountainous, with half  the population and 

three-quarters of  the assets concentrated into the 10% of  land that is coastal flood plains. 

The top half  of  figure 15 illustrates the proportion of  assets, population and land area 

that was below flood-water levels by 2009 reckonings. The figure shows that the 

topography of  Tokyo is particularly fraught. The bottom half  of  the same figure shows 

that the Sumida, Ara (in the figure, “Arakawa”), Edo and other rivers that run through 

Tokyo are already considerably higher than their surrounding districts. As sea levels 

continue to rise and bouts of  intense rain become more common, Tokyo’s threat of  

catastrophic flooding correspondingly increases.  

 

Figure 17:  Tokyo’s Flood Risk 

  

                           Source: MLIT, 2009. 

 



Japan’s incentives to build resilience in the face of the Anthropocene are thus quite 

understandable. But the scale of what the Japanese are doing is not adequately 

appreciated. On June 27, 2017, the Ministry of Lands, Infrastructure, Transport and 

Tourism (MLIT) implemented its “Dam Revival Vision.” The MLIT Vision outlined a 

plan to increase hydro power from existing multi-purpose dams, many of which are used 

for flood control and other purposes and hence have no installed turbines. The MLIT 

Vision would at least double hydro output from its present 9% of the power mix, which 

would greatly aid in mitigation because conventional hydro is comparatively cheap, zero 

emissions and 24/7 baseload power (a sharp contrast to Japan’s expensive and 

intermittent solar and wind). But the adaptation aspect is perhaps even more impressive. 

The MLIT strategy is essentially a nationwide expansion of the TMG flood-control 

system-integration, with extant dams substituting for the TMG waterworks. Figure 18 is 

an illustration of what is proposed. Indeed, the figure is rather dated (and in Japanese), 

but clearly shows how and why Japan’s hydrology specialists have long sought to network 

the country’s dams with advanced monitoring and communications technology.  

 

Figure 18: Smartening Japanese Dams 

 
                            MLIT (nd) 

 

As is often emphasized by climate scientists, water is where climate change most visibly 

manifests itself. It is no wonder that hydrologists in charge of multipurpose Japan’s dam 

Japan’s multi-purpose dams 



systems, and working within an integrated resilience paradigm, came up with the Dam 

Revival Vision. They are seeking to use advanced technology, including drones, dual 

polarized radar, supercomputers and the like, to make the extensive Japanese dam 

network a predictive and responsive system. Their literature on the Dam Revival Vision 

makes it clear that they aim to maximize flood and drought control along with power 

generation, installing generators in the many dams that have hitherto been used only for 

water management.  

 

So there is the very real possibility of expanding the renewable share through climate-

resilient hydro to alleviate multiple problems (e.g. problematic utility business models, 

domestic over-reliance on imported fuels, need for baseload power), and at the same 

time make the country’s dam-related export businesses more robust. 

 

      Figure 19: Deliberating the Dam Revival Vision in Fukushima 

 
                        Source: Takemura (2017) 

 

Local governments are interested in this smart approach. For example, figure 19 

illustrates a June 18, 2017 meeting of the smart hydro experts (MLIT, National 

Resilience, Komeito, LDP, MAFF, METI, All-Party Hydro Group, etc) in Fukushima 

on June 18.  

 

Dam Revival Vision 
 
 

Bolster resilience against floods and 
droughts while doubling or tripling hydro 
power.  

 

And do it with existing dams. 

 

Photo of 2017.6.18 meeting in 
Fukushima about this.  

 

Attendees: LDP, DPJ, Komei, MLIT, 
MOE, MAFF, National Resilience Office 



Integrated Industrial Policy 

 

It thus seems no exaggeration to say that, after 3-11, Japan has seen the rise of  a new kind 

of  strategic industrial policy. This policy is rooted in distributed energy and smart-energy 

infrastructure as the core of  disaster-resilient smart communities. After 3-11 the 

technocrats ramped up their test-bedding of  smart-energy systems, revised spatial 

planning to foster density (the key to making distributed energy systems work), and put 

disaster resilience on par with mitigation. 

 

Japan’s National Resilience programmes (and their prefectural and local plans) also 

include policies for restructuring the local communities, moving hospitals, schools, daycare, 

community centres, and other facilities into downtown districts. This relocation is 

specifically designed to shift residences and other facilities away from areas with high flood 

potential. 

 

Japanese can undertake this relocation because aging and rural depopulation compel 

policymakers to act. Another reason is there is a fair degree of  public ownership of  land, 

health care and other facilities, giving planners a large lever to use. Moreover, Japan is 

also a unitary state with powerful inter-regional redistribution. Japan’s massive 

integovernmental redistribution (especially the “Local Allocation Tax”) and other fiscal 

mechanisms are being used to cover many of  the costs of  this spatial restructuring.  

 

And much of  it appears to be good investment. The spatial restructuring - the 

centralization of  previously dispersed daycare, hospital, library, community centres, and 

other functions - reduces the costs of  maintenance and heating, cooling, lighting, water 

and other services. Moreover, while relocating or refurbishing, systems can be upgraded 

to state-of-the-art. In addition, the relocation leads to increased spatial densification of  

demand for energy-related services. This densification of  public building makes it more 

cost-effective and politically easier (because they are public facilities) to install highly 

efficient district heating and cooling and other elements of  the smart community models 

that Japanese specialists have been at work on since 3-11. 

 

On top of  all that, the densification leads to more interaction among the elderly and 



children (as daycare centres are often in multifunction buildings that include old-age 

facilities), reducing the risk of  dementia. Moreover, the dense and interesting the 

downtown area, the more people walk around, helping them maintain mental and 

physical fitness, which also helps cut health-care costs. 

 

All this smart densification, if  done well (emphasizing walkability and green space) leads 

to increased property values in the downtown cores as well as increased traffic for 

downtown shops, restaurants and other services. These results are powerful incentives for 

city managers, as they see increased local revenues, a tangible reward for their opting to 

work with central agencies in designing and implementing the compact, resilient, smart 

city paradigm. 

 

Subnational and Civil Society Support 

 

Smart communities and national resilience are also powerfully supported outside the 

technocratic planners. 

 

For example, a March 2014 Japanese METI survey of smart communities showed that 

82.2% of surveyed local governments listed resilience against disasters as their top priority 

for undertaking a smart community project (Ogura, 2014). 

 

Moreover, Japan’s most recent annual and authoritative “Environmental Consciousness 

Survey,” showed that the country’s strongest level of consensus for any initiatives related 

to energy and the environment was the 77.8% support for using public funds to build 

resilience in the face of climate change (NIES, 2016: 20). 

 

Also, as seen in Table 1, Tokyo Metropolitan Government’s annual survey of 3000 

residents concerning their priorities shows that disaster risk reduction was ranked #1 

from 2012 to 2014, then dipped to #4 in 2015, but rose again to # 2 in 2016. In 2017, it 

returned to the top, just above public safety (ie, policing etc). Environmental measures 

routinely score far lower, being 7th in 2017 (chosen by 23.2% of respondents as a 

priority). 

 



This survey evidence indicates that TMG residents strongly support spending on 

resilience, much more than explicitly environmental measures. This is one reason to look 

for how policymakers link their energy projects to the “resilience” theme. In TMG, the 

approach is evident in the use of the sewerage network as an anti-flood system (integrated 

with advanced radar and supercomputing) as well as a means for boosting TMG energy 

and cutting its GHG emissions (sewer operations result in 35% of TMG greenhouse gas 

emissions). TMG’s FY 2018 budget projects spending JPY 88.7 billion on the smart city, 

an increase of JPY 16 billion over the previous year. Given the above, it is no surprise that 

mitigation measures (including EVs, solar, hydrogen stations) are budgeted at JPY 12.7 

billion while adaptation measures (bolstering river levees) are budgeted at JPY 76 billion 

(TMG, 2018). 

 

Table 1     Tokyo Resident Survey of Priorities, 2012-2017 

Rank 2012 2013 2014 2015 2016 2017 

1st DRR 

(54.9) 

DRR 

(52.7) 

DRR 

(49.4) 

Ageing 

(49.8) 

Ageing 

(49.8) 

DRR 

(49.4) 

2nd Pub. Saf. 

(47.5) 

Pub. Saf. 

(48.1) 

Pub. Saf. 

(47.7) 

Pub. Saf. 

(48.7) 

DRR 

(48.6) 

Pub. Saf. 

(48.2) 

3rd Aging 

(43.6) 

Aging 

(42.2) 

Aging 

(46.5) 

Med. 

(41.9) 

Pub. Saf. 

(48.1) 

Aging 

(46.7) 

4th Med. 

(41.5) 

Med. 

(38.0) 

Med. 

(43.1) 

DRR 

(41.6) 

Med. 

(41.7) 

Med. 

(41.5) 

5th Enviro 

(25.8) 

Enviro 

(25.8) 

CA (26.5) Trans. 

(23.1) 

Admin 

(27.1) 

Admin. 

(31.2) 

Legend: DRR = Disaster Risk Reduction; Pub. Saf. = Public Safety; Med. = Medical 

Services and Sanitation; Enviro. = Environment; Admin. = Administration and 

Finance; CA = Consumer Affairs; Trans. = Transportation 

Source: TMG, 2017 

 

In short, Japanese local governments and the public appear quite amenable to changing 

the built environment as an adaptation response, one that includes mitigation. 

 



Conclusions 

 

The evidence indicates that, at least in Japan, the smart community narrative produces 

robust results. Smart communities are clearly the core of an expanding, energy-

environmental policy regime. Japan could and should have more ambitious targets for 

renewable energy and reductions in greenhouse gas emissions. But what it does have is 

an impressive networking of collaborative agency and critical infrastructure. The 

technocratic approach appears to have the organizational discipline and financial 

resources to lead a cost-effective and competitive energy-environmental revolution in a 

country beset with an unparalleled array of demographic, fiscal, climate and other 

challenges. That institutional grounding seems likely to encourage more aggressive targets. 

Indeed, smart communities increasingly include such partners as Tokyo Electric Power 

and other firms that were previously very dubious about renewable energy and efficiency. 

 

Abundant evidence suggests the potentially decarbonizing impact of resilient adaptation, 

especially when coordinated at the national level to maximize public goods and positive 

externalities. For example, compact cities and green infrastructure are inherently 

mitigating as well as robust in the face of mounting risks of flood, fire and other disasters 

(Bay and Lehmann, 2017). So too are the smart distributed energy networks that are 

growing from within vulnerable, carbon-intensive conventional power and heating 

systems. Japanese technocrats and their adaptation-led smart communities thus deserve 

more attention. They appear to offer valuable lessons in linking institutions, 

infrastructures, and actors towards resilient and equitable decarbonization. 
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approach is evident in the use of the sewerage network as an anti-flood system (integrated 

with advanced radar and supercomputing) as well as a means for boosting TMG energy 

and cutting its GHG emissions (sewer operations result in 35% of TMG greenhouse gas 

emissions). TMG’s FY 2018 budget projects spending JPY 88.7 billion on the smart city, 

an increase of JPY 16 billion over the previous year. Given the above, it is no surprise that 

mitigation measures (including EVs, solar, hydrogen stations) are budgeted at JPY 12.7 

billion while adaptation measures (bolstering river levees) are budgeted at JPY 76 billion 
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