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Tohoku is an area of diverse industries and landscapes 
with a longitudinal character that is reinforced by the 
mountain ranges, transport corridor and shoreline. But 
more importantly, Tohoku, through tragedy, has been 
granted the responsibility of demonstrating to a nation 
the way forward in a modern world. Tohoku is the 
incubator of Japan’s future. 

A regional framework for recovery establishes a multi-
level approach that is able to respond to the needs of 
local communities. The region of Tohoku is the longitu-
dinal spine along which transverse programs respond 
to urban, agricultural and marine themes. Within these 
themes, typological catalyst projects serve as modular 
generators of smaller scale growth. As the econo-
mies and communities are regenerated, strategies of 
evacuation and refuge are woven through the built 
fabric, becoming recognisable beacons and integrat-
ing with the cultural memory of Tohoku. By applying a 
regional framework that nurtures the development of 
local economies and cultures, the region of Tohoku will 
develop as a diverse, future-proof alternative for living 
in modern Japan.

Project AbstrAct
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Map of Tohoku showing the 
potential distribution of catalyst 
projects throughout the region 
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Map demonstrating the ideal 
distribution of the catalyst 
projects throughout the Sendai 
environs test-bed. 

trAnsversAl sendAi
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urbAn innovAtionincubAtors 

The recovery of Tohoku requires economic 
development through the nurturing of imagination  
and creativity. Incubator projects are the catalysts for 
attracting youth, indentifying opportunity and realising 
potentials. The result is one of diverse economies, 
technological advancement and of alternative lifestyle 
and employment choices. Incubators are institutions 
which provide crucial services to small emerging 
businesses to help with their ‘start-up’. The Tohoku 
region has great potential to provide an alternative, 
health focused, socially and economically rich lifestyle. 
It is within easy travel distance from high-density 
Tokyo, yet distant enough to enjoy a more ecologically 
diverse environment. Insertions of Business Incubators 
into the region will focus on this aspect and may 
revitalise Sendai’s historical fame as the ‘City of Trees’. 
Built landscapes will integrate with nature to provide 
water-cleansing ecosystems, productive urban farms 
and similar community spaces. Buildings will be 
constructed with a focus on environmental health. 
In relating these two aspects, a vibrant environment 
within a natural landscape will be created. Within this 
dynamic environment, positive social interaction will 
occur between the incubatees and the community.
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incubAtor Process
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incubAtors

1.1 regulAtory settings

1.1.1 FEASIBILITY STUDY 

It is important that feasibility studies are conducted before 

establishing a Business Incubator. The feasibility study has 

a number of purposes:

-  To encourage participation of the surrounding 

communities (Australian Government BITS 2005)

-  To find and contact those who may be involved in any 

stage of the establishment of the Incubator - experts, 

consultants, universities, organisations, Incubatees, 

Government

-  To forge an understanding and agreement between 

civic leaders, organisations and the community to avoid 

unwarranted expectations (Ibata-Arems 2011)

-  To reveal the most appropriate type, extent of nature 

of the business support program, as well as whether 

services can include feasibility studies, business plans,  

valuation, networking

-  To determine the feasibility and/or necessity of a screening 

process, where prospective start up businesses are 

interviewed before allowed to participate in The Incubator 

program

-  To assist in securing funding from various stakeholders 

including universities and Governments at all levels (Ibata-

Arems 2011)

-  To research successful and unsuccessful incubator 

programs internationally (Ibata-Arems 2011)

Project Exemplar

3331 Arts Chiyoda
“...it is also a place of recreation 
and relaxation for people, 
including the residents of the city. 
“ (http://www.3331.jp/en/)
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incubAtors 

1.2 design objectives

1.2.1 HEALTHY WORK INCUBATORS

Incubators in Tohoku region have potential to take advan-
tage of existing natural virtues in area to promote a different 
living and working environment to other places in Japan. 
The Incubator project should incorporate, protect and en-
hance the unique natural environment in the the region. This 
can be done through incorporating natural water treatment 
facilities in the design of buildings and through the land-
scaping around the buildings. These natural water treatment 
corridors can cleanse greywater to be released into sur-
rounding waterways or collected for reuse in toilet flushing 
and irrigation. New Incubator building or landscape designs 
should also include productive farming which when located 
between different urban areas in the city, can be used as a 
place for people to share ideas to encourage a diversity of 
knowledge.

1.2.2 DIVERSE WORKING ENVIRONMENTS

Generally, Business Incubators provide a variety of different 
spaces for different types of work - closed, open, discus-
sion based, individual work based etc. Thus the typical 
spaces provided include private offices: permanent of-
fice spaces for “anchor tenants” - those who use the floor 
space of the Incubator but not the services. These tenants 
provide a steady flow of rent for the facility as well as men-
toring services for startup businesses. (Holovnia et al. 2008, 
p35).

Other spaces/facilities should include:

- Dedicated workstations
- Co-working spaces
- Seminar/classrooms 
-  Temporary workspaces for those who travel from outly-

ing parts of Tohoku who occasionally use the Incubator 
services. (Sunshine Realty Management 2012)

It is stressed that these spaces are not fixed for all incuba-
tors and the facilities provided by Incubators are dependent 
upon the size, location and type of Incubators. For instance, 
a Business Incubator located in close proximity to univer-
sities in Sendai can provide manufacturing, engineering 
workshops and science laboratories to complement the 
significant engineering and science departments in certain 
regional universities.

1.2.3 INCREMENTAL GROWTH 

One of the attractive aspects of Business Incubators are 
their ability to grow incrementally as required by the busi-
ness community they sustain. Thus, Incubator facilities can 
be generated in as small an area as possible, on vacant 
land, buildings or basements. Feasibility studies assisted 
by more established Incubators should be conducted to 
explore the viability of the establishment.

1.2.4 NEIGHBORHOOD INCUBATORS

Incubators in smaller communities in Tohoku may not be 
able to manage a Business Incubator with an extensive 
amount of support and services. These incubators  can be 
scaled down in size and network with neighouring Incuba-
tors to achieve the necessary economies to enable the 
Incubator to become financially self supporting (BIIA, 2011). 
Those Start-up Businesses which are too far from Incuba-
tor facilities can access the services virtually. These may 
include incubator training, administration services, network-

ing news and events.
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Business Incubators involve a variety and combination of 

parties, frequently involving Public and Private Partnerships. 

According the procurement of Incubators in Australia, it is 

not uncommon for multiple organisations to own, establish, 

acquire, operate and maintain the facility. Generally these 

organisations have experience in establishing and operating 

Incubators. 

1.3.1 PROJECT INITIATION/ FEASBILITY STUDY

As mentioned in section 1.1 (Regulatory Settings), the 

initiation process of establishing an Incubator requires an 

extensive feasibility study. These processes should involve 

experienced consultants to assist in community consulta-

tion (Ibata-Arems 2011). Existing and prospective business-

es should be involved in informing the type of businesses 

and requirements of an Incubator. Potential private and 

public stakeholders should be involved early in the initiation 

process to ensure funds are sufficient for a certain initial 

period.

1.32 PROJECT CONSTRUCTION

The construction stage of establishing an Incubator would 

generally involve those who fund and occupy the Incuba-

tor, including the stakeholders, sponsors, different levels of 

Government, universities, cooperatives, potential Start-up 

Businesses and administration staff.

1.33 PROJECT OPERATION AND MAINTENANCE

The operation of the facility can be managed by an existing 

public or private organisation or a new corporation estab-

lished to operate and manage the Incubator. It is common 

for the operating organisation to have a share in the facility 

(Australian Government BITS 2005).

incubAtors

1.3 membershiP & invested PArties

Project Exemplar

Venture Generation:
“...Admission to Venture 
Generation is limited to people 
and companies that plan to scale 
and positively impact society. 

Preference is given to ventures 
that positively contribute to 
Venture Generation’s concept of 
creating a supportive ecosystem 
for early-stage ventures.” (J-seed 

ventures)
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Isometric concept sketch of 
a business incubator and its 
functions
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evAcuAtion lAntern culturAl memory

The proposal for disaster pre-planning incorporates 
a mix of retrofitted and purpose built facilities to 
perform as latent emergency management facilities 
within urban areas, and will be characterized as the 
Tohoku Lantern Project. The primary function of these 
facilities, through their visibility and prominence, will fix 
a sense of memory, memorial and identity within the 
cities of Tohoku.

The Lantern is a timber-framed structure integrated 
into the upper storeys of existing, and new structures. 
The use of local timber, and traditional construction 
language identifies the emergency structures as being 
inherently of the Tohoku region, through the more 
contemporary medium of engineered timber structures 
capable of high-performance construction. The 
Lanterns can vary depending on local material and 
building practice. 

It is proposed that existing buildings of appropriate 
height, structure and facilities are to function in an 
additional capacity as an evacuation shelter. The 
incorporation of the Lantern on the roof of these 
buildings clearly identifies them as evacuation points. 

New evacuation structures are proposed as multi-
use buildings that can support a variety of uses, and 
be activated as evacuation points in the event of a 
tsunami. In areas of dispersed population where the 
construction of a new building is no appropriate, areas 
of elevated ground will be assigned as evacuation 
points. These elevated points will be identified by 
the lantern structure as a stand-alone element, 
representing a point of safety. Where surroundings are  
insufficiently built-up to support large new or retrofitted 
structures, refuge pods may be provided for smaller 
communities. 
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Diagram of exemplar scheme

evAcuAtion lAntern Process
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evAcuAtion lAntern

2.1 regulAtory settings

2.1.1 VERTICAL EVACUATION

The method of vertical evacuation, both structured and 

informal, was responsible for the saving of thousands of 

lives during the 3.11 tsunami event. There was a move 

towards a vertical evacuation solution by Japan after the 

2004 Sumatra tsunami, which provided evidence the 

strategy worked (McRae, 2011). The key factors for success 

by vertical evacuation are identified as the structural integrity 

of the buildings to withstand both earthquake and tsunami 

(usually reinforced concrete construction), combined with 

community awareness and signage (Fraser et al, 2012). 

2.1.2 EVACUATION BUILDING IDENTIFICATION

A significant issue surrounding the successful evacuation of 

people in the 3.11 event was an inconsistency in signage 

and procedure. A second issue was in the coordination of 

tsunami drills using inappropriate stand-in buildings, and 

confusion at the time of the tsunami of specified evacuation 

buildings. The ambition of Lanterns is to create community 

awareness through an iconic and poetic symbol of hope 

and safety, visible both day and night. 

2.1.3 EVACUATION BUILDING ACCESS 

Buildings utilised for evacuation must also be accessible 

24 hours a day, due to the unpredictable nature of tsunami 

events. Official evacuation buildings must be at least 5 

stories in height. 
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evAcuAtion lAntern 

2.2 design objectives

2.2.1 RETRO-FITTED EXISTING BUILDINGS

Use existing buildings which are tall enough and have 

an appropriate structure and facilities to incorporate an 

evacuation shelter. Use of buildings with an appropriate 

height for the regional tsunami wave predictions. Height of 

building to be at least 1.5 x wave height. 

2.2.2 EVACUATION BEACONS

In 2005, Japan implemented a new set of building 

regulations, which stated that the height of evacuation 

buildings should be based on the predicted inundation

depth of the area (Fraser, S et. Al, 2012). However, during the 

2011 Tsunami, some of the strategies failed and certain 

evacuation building were either completely inundated, or 

the water level surpassed the predicted mark. Following the 

disaster, selected government departments called for the 

minimum height of an evacuation building to be 5 storeys 

(Fraser, S. et. Al, 2012). 

- Less than 1 m depth = 2-storeys or higher required

- 2 m depth = 3-storeys or higher required

- 3 m depth = 4-storeys or higher required

-  Evacuation buildings should have been built post-1981 

(Fraser et. Al. 2012)

-  Heights of evacuation buildings should be based on local 

typology and tsunami predictions rather than a national 

standard. 

-  The guidelines should be based on height rather than 

storey level which can differ from building to building

-  New regulation should also implement more a contingency 

to allow for bigger tsunamis. 

2.2.3 HILLS

Evacuation hills to be implemented into rural areas where 

there is no justification for the implementation of a new 

structure. Hills to have additional purpose, such as park 

land and community meeting point. Using hills as an 

everyday gathering space makes them more natural to 

gather there during disaster. 

2.2.4 INDIVIDUAL EVACUATION PODS

Modular evacuation pods can be delivered in variety of 

lengths to accommodate the numbers required by the 

recipients. The pods are intended for smaller rural areas 

such as farms, as well as private purchase for individual 

homes which require a more immediate evacuation method. 

The pods have a sufficient supply of food and water, 

medical stockpiles and communication instruments. The 

pods are designed to float safely when a tsunami inundates 

the area, as well as being powered to allow the pod to be 

safely navigated to an area deemed safe. GPS systems are 

incorporated to allow for search and recovery services. 

Pod services and supplies should be reviewed and checked 

for compliance bi-annually. 

Project Exemplar 

Nishiki Evacuation Tower
“...an impressive five-story, 22-m-tall 
reinforced concrete structure 
resembling a lighthouse. Founded 
on a 4-m-deep layer of sand and 

gravel, the tower is supported on 
concrete piles extending 6 m below 
grade. It was designed to withstand 
the impact of a 10-ton ship at a 
velocity of 10 m/sec. For day-to-day 
use, it features public restrooms, 
a meeting room, firefighting 

equipment storage space, and 73 
square meters of refuge space for 
evacuees.”(ASME)
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2.3.1 PUBLIC SECTOR PROJECT DEFINITION

New evacuation facilities will require public funding. The 

facilities will create a legible plan for the protection of people 

in times of emergency. In constructing these projects, the 

public is investing in the confidence of future developers. 

The community will benefit from a heightened sense of 

identity and the community facility integrated into the 

projects, for use during all non-disaster times. The projects 

also have the potential to benefit existing and proposed 

developments in the region in consolidating the perceived 

safety of local investments. Community facilities will be 

included in the projects to utilise the floor area created 

in reaching safe heights. Valuable programs will include 

childcare and aged care; produce gardens for boutique 

restaurants and/or community use; and leasable floor 

space.

Retrofits will be required on key buildings located within 

areas at risk to allow them to function as evacuation 

facilities. Retrofits will include height increase, accessibility, 

and community facility. A public initiated selection and 

action program will be required to determine the location, 

scale and specifics of the projects. Developers will be 

encouraged to construct the projects using incentives and 

regulations.

2.3.2 PRIVATE SECTOR BUILD AND OPERATE

The private sector will be encouraged to engage in the 

construction and ongoing operation of such facilities, 

leasing space to third parties where possible, being offered 

incentives for other projects and in some cases being 

engaged directly by the public sector for longer term 

arrangements. 

The implementation and operation of pod evacuators can 

be outsourced in tendered contracts and the competitive 

development of technologies given a high priority. System 

overviews and ongoing revision of response directives are 

the responsibility of the public sector, but consultation must 

be designed into the process. 

evAcuAtion lAntern

2.3 membershiP & invested PArties
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Example of new Evacuation 
Centre and a retrofitted existing 
building 
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reforestAtion AgriculturAl regenerAtion

The proposal for the new vegetated edge of the 
Tohoku coastline integrates national park, forestry 
and new agriculture in a move towards a more  
environmentally and socially sustainable foundation 
for existing and new communities. The re-vegetation 
of this edge has the potential to form an economic 
anchor for the region, in addition to protecting against 
impact from potential future tsunami events. It will 
also create a new identity for the Tohoko region, 
manifested in landscape, built form and community 
participation. As well as the regeneration of native 
forest, the approach to re-vegetation on the coastal 
fringe of Tohoku incorporates small to medium scale 
forestry initiatives within biodiverse corridors. The 
purpose of planting productive forest responds to 
social and environmental concerns at the local and 
global scale.



Reforestation

Government

Land resumption
and consolidation
Land use contract 
administrator

Financial recuperation
to Tsunami victims through
land buy-back
Visual recovery process
to boost business confidence

Timber plantation
Timber processor

Tsunami mitigation
vegetation “wall”

Wholesale Distributor
Local engineered timber
manufacturer

Increased biodiversity
Reduced disaster impact
Healthy living alternative to
Concrete Tokyo 
competitiveness in global
Carbon markets

Utilisation of saline and
contaminated land       
Traditional construction 
methods reintroduced 
to region with local materials
Less timber importation
Increased timber exportation

Afforestation, zones of
protected national parks

User

Social and
Environmental Benefits

Social and 
Economic Benefits Economic Benefits

Oversight 
and regulation

License

Carbon credit offset

Investment $

Land use lease

Required
investment,
stewardshipLand use

$ fees

Services

Public
Infrastructure

21

Project Exemplar
Tohoku Cotton Project 
“…a comprehensive undertaking 
to revive the tsunami-stricken 
fields that are now heavily 
salinated and unfit for growing 
rice.” 
(http://www.tohokucotton.com/en/) 

reforestAtion Process
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reforestAtion

3.1 regulAtory settings 

3.1.1 COMMUNITY ENGAGEMENT

Forestry operations initiated in the area must engage 

directly with local communities, and assume responsibility 

for a part of the environmental restoration process. 

Particularly in the initial years of native plantings within the 

national park, a degree of attention is required, but this will 

diminish over time to a level of complete self-sufficiency for 

the native forest. The protection of the native forest will be 

in the best interests of forestry cooperatives and industry, 

as coastline vegetation will provide a degree of protection 

against extreme weather events.

3.2.2 A NEW CONSTRUCTION STANDARD 

To aid in the economic recovery of the local timber industry, 

any new construction must comply to new standards 

specifying use of FSC certified timber. The focus on locally 

grown and milled timber represents a return to more 

traditional and inherently environmentally sustainable 

methods of construction practice. 

3.2.3 INDUSTRY RESPONSIBILITY

Any new industry established associated within the 

timber industry in the area assumes responsibility for an 

assigned area of national park. This will vary depending on 

scale of operation and extent of involvement required for 

environment preservation in a given area. 

3.2.4 NEW AGRICULTURE

Where possible, new agriculture will compliment the 

adjacent forestry practices and native species. Location 

of agriculture should allow for the inclusion of ‘habitat 

bridges’ of national park, where native species can extend 

from shoreline to mountains uninterrupted by continuous 

agriculture. 

Project Exemplar 

Sanriku National Park 
“…will contribute to the 
Reconstruction of disaster-
affected areas by establishing 
a new type of National Park, 

which is closely connected with 
disaster management and fishing 
industry.” 
(Ministry of the Environment, Government 

of Japan) 
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reforestAtion 

3.2 design objectives

3.2.1 BIODIVERSITY SEA WALL

The Biodiversity Sea Wall rejuvenates the coastal 
riparian zone proposed alongside the Sanriku Fukko 
National Park. The initiative will restore the coastline to 
an abundant array of eco-systems supporting native 
plant and animal life. This presents as particularly crucial 
for those species that withstood the devastation of the 
3.11 tsunami (Ohta, 2012). The coastal forest is an 
integral element for the region, providing a crucial link 
from ocean to mountains, and a natural buffer against 
salt, sand and tsunami events. Community engagement 
in the rejuvenation of this riparian zone is also essential, 
for both contribution of knowledge and personal 
investment in the recovery. In addition to the already 
prevalent Japanese Black Pine, the Japanese Maple and 
Japanese Ewe all possess moderate to high tolerances 
to saline, tsunami-affected soil. (Gilman & Watson, 1994)

3.2.2 MIXED AGE STAND PLANTATION

The Mixed Age Stand Plantation represents a move to 
restore the timber industry to the Tohoku region. The 
plantation will comprise primarily softwood timber varieties 
to replace the imports of wood products and the structural 
softwood in high demand for construction. Situated 
on land degraded by tsunami and no longer viable for 
agriculture, the plantation will provide an additional buffer 
layer between the coastline and communities, always 
maintaining habitat corridors of non-industrial biodiverse 
forest betwen larger areas of that forest. A variety of salt-
tolerant species are proposed for plantation timber, and 
will vary depending on specific locality and climate.

Project Exemplar 

Great Forest Wall Project
“…utilising the tsunami debris 
in order to create a landscaped, 
green seawall as a protection 
against future disasters and the 

cold and rough winds from the 
sea.” 
(Great Forest Wall) 
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reforestAtion 

design objectives cont’d

3.2.3 ALTERNATIVE AGRICULTURE

Following the devastation of the 03.11 tsunami, 
debris and deposits of high-salinity sludge damaged 
a significant area of agricultural land. Rice crops 
were  particularly affected, as their tolerance to saline 
conditions is very low (Plett, 2012). For these heavily 
damaged areas, where soil is likely to take up to two  
years to recover, alternative agricultural options have 
been explored. Cotton, barley, wild rye and sugar 
beet are all highly salt-resistant crops and provide a 
productive alternative to rice farming. In an already 
depleted agricultural sector, the restoring of the 

livelihoods of the farmers should be a key priority. 

3.2.4 LANDSCAPE INTERVENTIONS

The forested edge of the region will provide a platform 
for sensitive development interventions to aid in 
economic recovery. The proposed Michinoku Shiokaze 
trail represents the first phase in this process, with the 
potential for siting small-scale structures along its path, 
including accommodation, education and research 
facilities. New structures in the region can simultaneously 
reference traditional vernacular, utilizing locally grown 
and milled timber, while employing modern technologies 
and construction methods to project the region into the 
future. Recovered debris from tsunami damage can 
also be recycled, where possible, for integration into built 

fabric.
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reforestAtion

3.3 membershiP & invested PArties

3.3.1 COOPERATIVES 

A cooperative-based approach in both the agriculture 
and forestry sector alongside larger business will 
address the shortages of timber for construction 
purposes, a product greatly in demand across Japan. 
This will reduce the reliance on imported timber from 
Southeast Asia and North America, and allow for 
bespoke structural timber production. This will allow 
for a range of small to larger scale forestry initiatives to 
address all sectors of the timber market. 

There is also potential for introduction of engineered 
wood products industry, which is gaining popularity 
in the construction sector. There is already a market 
for such products, as Japan currently produces over 
300,000 cubic metres of glulam a year, with imported 
product mainly from Southeast Asia. 

3.3.2 ECO-TOURISM

With the establishment of the Sanriku Fukko National 
Park, the eco-tourism industry holds great potential 
for economic success along the Tohoku coastline. 
Sensitive, small-scale interventions funded by private 
investors and constructed using local materials and 
knowledge will stimulate local economies during 
implementation and operation. 

3.3.3 RESEARCH

Research into salt-tolerant varieties of traditional 
crops such as rice has already commenced, with the 
potential to expand further into small-scale scientific 
testing facilities. The potential for research and 
development within a new agricultural setting also has 
potential for integration with incubator facilities further 
inland. 

3.3.4 ARTISANAL INDUSTRY 

With the return of small-scale timber operations and 
new agriculture, there exists potential for a diverse 
range of artisanal trades to be introduced to the area.  
Examples of artisanal industries that could emerge 
from new agriculture and forestry include small-
scale fabric production from new cotton agriculture, 
microbreweries from barley crops, and woodwork and 
handcrafts from a newly rejuvenated forestry industry. 

Project Exemplar 

Forest owners’ cooperatives
“...are one of the leading 
organizations in the forest sector 
in Japan. Yusuhara Forest 
Owners’ Cooperative (YFOC) in 

Kochi Prefecture is one of such 
examples, which obtained FSC 
forest certification as a resource  
manager of the forest, which 
belongs to more than 1,200 
small-scale forest owners.” 
(Ota, 2006)
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Transversal isometric 
demonstrating layers of 
agricultural intervention
& biodiverse habitat corridors. 
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off-shore PlAtform mArine reinvention 

The fishing industry in Tohoku was severely affected 
by the devastating events of 3/11. Substantial facilities 
and infrastructure were destroyed and equipment lost 
(White Paper, 2012). As a result, the local industry is 
presented with the opportunity to rebuild the industry 
and in the process, reinvent the industry as a future 
proofing initiative. In doing so, the area of Tohoku can 
then act as an exemplar or prototype for change and 
development at a national scale. 

While the industry in Tohoku has been impacted by a 
severe and sudden event, the entire Japanese fishing 
industry is facing challenges relating to climate change 
and declining fish stocks (Sullivan, 2013). 

In light of the challenges facing the greater industry, 
the approach for Tohoku is a ground-up framework. 
The aim is to invoke balance and a cultural 
reinforcement of stewardship. To this end, successful 
examples of co-oerative models are the inspiration 
for the catalyst project (Mondragon S. Coop, 2012 & The Japan Times, 

2013). Simply put, the catalyst project is a reinstatement 
of the facilities that were lost to the communities. 
The key difference is the shift to offshore harbour 
operation. Tsunami translates to English as “harbour 
wave” (Bureau of Meteorology, 2012) because the wave can destroy 
a harbour without being noticeable at sea. So the key 
to the catalyst project is to move the harbour, and thus 
protect vital and valuable infrastructure. Of course, 
this would require a shift in process and operation, but 
it is also conducive to achieving the broader goal of 
reinforcing the culture of stewardship over the sea and 
its threatened resources, and is also reinforced by the 
co-operative model, empowering the operators and 
giving them control of the future of their communities.
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Project Exemplar 

Mondragon Corporation
“...Mission combines the 
core goals of a business 
organisation competing on 
international markets with the 

use of democratic methods in 
its business organisation, the 
creation of jobs, the human 
and professional development 
of its workers and a pledge 
to development with its social 
environment.” (mondragon corporation)
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4.1 regulAtory settings

Exemplar Project 
Reef Balls 
“...The Reef Ball Foundation, Inc. is 
a 501(c)(3) publicly supported non-
profit organization that functions 
as an international environmental 
Non-governmental organization. 

The foundation uses Reef Ball 
artificial reef technology, combined 
with coral propagation, transplant 
technology, public education 
and community training to build, 
restore and protect coral reefs.”                
(The Reef Ball Foundation)

Exemplar Project 
 Ehime Nintei Gyogyoshi  
Cooperative Union
“...aim of the certification system 
is to nurture fishermen who not 
only produce fish but also have 
the ability to actively engage in 

the distribution and selling of 
their products so that they can 
get the added-value that used to 
be monopolized by professional 
distributors and distributing 
companies.” (Japan Times)

4.1.1

Prior and following the 2011 Tsunami there have been calls, 
for example by the Governor of Miyagi Prefecture Yoshihiro 
Murai, to reform the fishing industry by allowing profit-driven 
enterprises to become more involved in the industry. This 
was met by opposition from fishing groups, who do not 
wish to become employees of larger corporations and are 
worried that they will be seen as expendable if the company 
does not achieve profitability. Some fisherman, however 
believe that creating companies is key to revitalising the 
industry and there are a number of private companies that 
have set up in the area. As with the FCAs mentioned above 
the public sector can enter a leasing agreement with a 
private company for the use of the floating platform. The 
floating platform can therefore adapt to service any change 
in the industry, whilst allowing a greater degree of control 
over infrastructure, tsunami-proofing the infrastructure and 
increasing efficiency through their ability to be located in 
various areas.



30

off-shore PlAtforms 

4.2 design objectives

The term tsunami literally translates as ‘harbour wave’. This 
was coined by Japanese fisherman, who, upon returning 
to shore would find their harbours leveled by a wave they 
hadn’t detected while out at sea. 

4.2.1 OVERVIEW

The proposed Offshore fishing platforms are a solution 
to safeguard coastal-based fishing facilities from future 
tsunamis as well as providing a model for re-establishing 
new, more sustainable fisheries in the region. The platforms 
are a pre-fabricated module that can be tethered to the 
sea floor or raised on secure piles. They will be located 
where the depth of the sea floor is twenty meters or greater 
– a depth that negates the impact of a tsunami wave, 
present only as a minor swell. This will also free up land 
on the shore for other uses. The platforms are shaped as 
an artificial harbour, helping to protect fishing vessels in 
stormy conditions. Part of the facility will be covered and will 
contain all of the fish processing and packing facilities often 
located on the vulnerable shore. The open air component 
will act as the dock, where fish will be unloaded, small 
vehicles will traverse and goods will be stacked in 
preparation for their journey to land. Packaged goods will 
be loaded onto freezer barges, that will routinely travel to 
and forth between the platform and the land. Depending 
on configuration the platforms, these will contain a mix of 
permanent and temporary berthing. 

4.2.2 ARTIFICIAL REEFS

Past studies have analysed the effects of tsunamis on 
marine ecosystems, for example, investigating the effects 
the 2004 Indian Ocean Tsunamis had on coral reefs, 
seagrass beds and mangrove forests. A recent study 
also showed how the tsunami affected the seafloor by 
leaving behind huge, underwater dunes. However, until 
now, scientists had not looked into the effects of a major 
tsunami on fisheries, one of Japan’s most important 
industries. Early studies have begun and have focused on 
abalone and sea urchin, two important marine resources 
in Japan. Early indication are that the population of adult 
abalone has dropped by more than half, post-tsunami. 
water visibility has also rapidly decreased. Alongside the 
proposed platforms will be a policy of establishing artificial 
reefs in strategic areas. Either purpose built or constructed 
from salvaged materials, these reefs will provide shelter for 
marine life – particularly juvenile fish. This will in turn help 
restock fish populations in the area.

4.2.3 PLATFORM VARIATION

One advantage of modular fishing platforms is the potential 
to vary their size and complexity or multiply them depending 
on demand. For example, off the coast of an urban 
centre (e.g Sendai), the platform could incorporate other 
commercial and cultural facilities such as a market, dining 
precinct, recreation area, museum/education centre. Such 
a piece of infrastructure would be potential boon for tourism 
in the area. Small fishing ports up and down the coast could 
be serviced by smaller platforms. These might be tethered 
to the ocean floor and could be leased, or purchased 
outright by local fishing cooperatives. 

4.2.4 STEWARDSHIP 

90% of the fishing fleet was destroyed by the 2011 
Tsunami. Aside from the Tsunami-proofing aspect of 
the proposed fishing platforms. There is an opportunity 
to re-establish the fishing industry in Tohoku in a more 
sustainable and socially conscious way. Awareness of 
the need for sustainability and consumer demand has 
prompted a shift in the fishing practices of many industries 
throughout the world. This includes a return to smaller-
scale fishing operations that employ more sustainable 
fishing methods, such as pole and line fishing. To take pole 
and line fishing as an example, there are benefits to the 
consumer, the environment and to the fishermen. More 
selective fishing methods such as pole and line massively 
reduce by-catch of other species such as sharks, dolphins, 
turtles, sailfish etc. Under a pole and line system:
-  There is a more sustainable rate of fishing. The huge 

demand for fish in Japan means that fishing is at an 
unsustainable rate. The majority of these fish are caught 
by a small number of industrial-style fishing fleets. Small 
vessels utilising selective fishing techniques such as 
pole and line fishing are necessary in order to create a 
sustainable industry.

-  Because the fish are caught one by one, more fisherman 
are needed to be employed to catch them.

-  Smaller, less industrialised vessels are more affordable and 
so create more opportunity for local ownership. 

Promoting stewardship of the ocean is key to future 
sustainability of the industry and key to this
is providing fishermen with a sense of autonomy.
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4.3 membershiP & invested PArties

4.3.1 COOPERATIVES

The fishing platforms are pre-fabricated and modular. 
This allows for them to be manufactured on land and 
then floated out to their respective locations. They can 
be built by private manufacturing companies already 
equipped with the necessary resources and expertise. The 
Structures will typically be purchased by the government 
in a standard PPP arrangement. They can then be leased 
out to the operators (see cooperatives). This will function 
in a similar fashion to existing ports in Japan, whereby the 
infrastructure is owned by local government and operators 
pay fees to use it. 

The fishing industry in Japan is largely operated by fishing 
cooperatives (FCAs). In fact, this concept goes dates to 
the 16th century fuedal era, when coastal villages that did 
not have enough arable land to farm rice were granted 
fishing rights. These were defended by fisherman guilds 
– the forbears of the FCA. Co-management of coastal 
fisheries is carried out by Fishery Management Organization 
( FMO). An FMO is defined by the Fishery Census as “a 
group of multiple fishing units which share the same fishing 
ground and/or operate under the same fishery performing 
fishery resource and/or harvest management according to 
mutually agreed rules” (MAFF (2001). The number of FMOs has 
been growing in Japan, typically as a response to lower 
yields and a desire of fishermen to protect their rights. 
Consultation with FMOs highlights a focus on maximising 
profitability. One assumed barrier to the success of 
collective actions such as FMO is large group size. Indeed 
it is smaller FMOs of 10-20 people that are most popular, 
followed by 50-100-person FMOs. FMOs are mostly 
operated by FCAs or are subdivision of FCAs. 

One important role of FCAs that is not often cited is their 
ability to transform impure public goods into a class of club 
goods. Because fishing resources are subject to rivalry 
and are a non-excludable product they are particularly at 
risk of overexploitation. The two key ways to avoid this 
are fishing quotas and territorial rights. Japanese FMOs 
utilise the latter. FCAs play a significant role in the fishing 
industry in Japan including the associated laws and rules, 
to the establishment and effectiveness of FMOs through 
membership control. However, the mere establishment 
of an FCA/FMO is not enough for successful fishery-co 
management. The two main barriers to their success are 
boundary definition and member control. The proposed 
fishing platforms can help solve both these issues. 

4.3.2 BOUNDARY DEFINITION

The problem of using the fishing rights’ boundaries for 
fishery management is that they do not necessarily coincide 
with the migratory pattern of such targeted species. A 
solution to this problem would be to join FCAs into an 
FMO that controls a larger area. One advantage of the 
fishing platform is that it can be located equidistant to two 
ports/communities. Two smaller-scale FCAs can share 
the facilities, target different species and oversee a larger 
resource area. If the local industry in a particular area grows, 
platforms can increase in size or more platforms can be 
located to service this need.

4.3.3 MEMBER CONTROL 

A key model for a stewardship-focused industry is the 
organization of fishermen into cooperatives that are 
owned and administered by fishermen for fishermen. 
The cooperative consists of stakeholders who work 
independently in their fishing businesses. The catch is 
processed and packaged on the fishing platforms and 
consigned to receiving depots at secure locations on the 
land. Each cooperative will also have an administration 
office. Members are required to buy shares in the 
cooperative with a limit set on the amount of shares that 
can be purchased. A dividend is usually declared each 
year and calculated on the amount of paid up capital. A 
bonus may be paid from the profits based upon the value of 
product supplied by a member over the course of a year. A 
member is required to consign a certain amount of seafood 
each year in order to retain active membership. The policies 
of the co-operative are set by a board of directors that 
are elected by members. A co-operative act governs the 
conduct of members. Meetings involving the board of 
directors are held monthly to discuss matters affecting the 
industry. In order to assist members to maximise profits, 
a number of retail outlets, restaurants and offices may be 
operated or leased by the co-operative. In the case of large 
fishing platforms these operations could be located on the 
platform itself. This could extend to the running of a water 
taxi service that brings visitors out to the platform. 
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Isometric of a fishing platform 
showing various functions. 
Section indicating functions and 
ideal depth.
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