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To facilitate open innovation, Yokogawa has been developing and implementing 
collaboration schemes, which are frameworks for establishing globally optimum industry-
academia-government collaboration (inbound activities) and for utilizing dormant in-house 
intellectual property (outbound activities). Among them, this paper introduces collaboration 
schemes that aim to expand joint research, technology procurement, and use of third-party 
intellectual property and knowledge. In line with a collaboration scheme, Yokogawa attends 
matching events or uses open innovation support services, discloses technological challenges 
or needs to holders of solutions and technological seeds, and solicits technological proposals 
from them. This paper also introduces an application example of Yokogawa’s open-close 
strategy, an effective strategy for promoting open innovation.

INTRODUCTION

Many companies are increasingly promoting open 
innovation to create innovative products and business 

models by using not only their own technologies and ideas 
but also other organizations’ ones. Many examples of product 
development through open innovation have been reported. 
This paper focuses on techniques for open innovation, 
and introduces Yokogawa’s collaboration schemes and its 
approach to the open-close strategy (1), among its broad range 
of open innovation activities. The collaboration schemes have 
been developed and are being used for achieving globally 
optimum industry-academia-government collaboration, and 
aim to promote inbound activities: joint research, technology 
procurement, and introduction of third-party intellectual 
property (IP) rights and knowledge, and outbound activities: 
effective use of Yokogawa’s dormant IP rights.

APPROACH TO OPEN INNOVATION

Figure 1 shows various activit ies related to open 
innovation. The commercialization process, a part of a 
company’s value chain, is shown in the middle. For simplicity, 
only representative items are shown in the figure. The dashed 
lines indicate boundaries between in-house and outside 
activities. Open innovation activities are classified into two 
categories: inbound (from outside to inside) activities and 
outbound (from inside to outside) activities. Inbound activities 

aim to use outside IP rights and the like more effectively and 
combine them with in-house ones in a coordinated fashion. 
Outbound activities aim to use dormant in-house IP rights and 
the like more effectively outside the company.

Among these activities, joint research with universities, 
use of external IP rights and activities for incorporating in-
house technologies into national or international industry 
standards have long been conducted. Six years ago, Yokogawa 
set up a former organization of the current Open Innovation 
Office and started to design interfaces with the outside for 
inbound and outbound activities. We call them collaboration 
schemes. They constitute a framework defining how to search 
globally optimum partners and how to collaborate with them. 
Traditional industry-academia collaborations often depend on 
existing human networks, for example, the connection with an 
employee’s former teacher in a university which he graduated 
from. Such partners are not necessarily optimum and are 
difficult to assess. In contrast, the newly developed schemes 
make it possible to search for optimum partners outside 
traditional human or organizational networks at minimum 
communication cost while ensuring anonymity if necessary. 
Yokogawa has been effectively using them, and has evaluated 
them in parallel with their use.

In addition, Yokogawa has investigated how to apply 
schemes according to the character ist ics of in-house 
technological challenges and needs, and planned and 
implemented their improvement.

The final goal is to incorporate inbound and outbound 
activities into the value chain in a coordinated manner and to 
create new value by using collaboration schemes.
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YOKOGAWA’S ACTIVITIES FOR OPEN 
INNOVATION 

Practiced Collaboration Schemes
Figure 2 shows typical collaboration schemes which 

Yokogawa is applying as inbound and outbound activities.
Collaboration schemes to be applied to inbound activities 

are different depending on whether collaboration partners are 
being searched for only in Japan or globally. Furthermore, 
they are classified into two types depending on whether 
the target partners to be identif ied are organizations or 
researchers in a specific organization. In the case of the net-
casting type schemes, Yokogawa’s technological challenges 
or needs are disclosed to multiple specified or unspecified 

organizat ions outside the exist ing network, and then 
solution proposals for them are solicited. In the case of the 
organizational collaboration type schemes, Yokogawa ties 
up with collaboration organizations in specific industries, 
academia or governmental research institutes, and proceeds 
with collaboration with identified optimum researchers.

In the cases of outbound activities which search for 
partners on the basis of technological seeds and aim at 
effective use of dormant in-house IP rights, their success rates, 
i.e. successful-matching probabilities, tend to be lower and 
the time required for searching partners tends to be longer 
compared with the cases of inbound activities which search 
for partners on the basis of technological challenges or needs. 
For example, although in-house IP rights can be disclosed on 

Figure 1 Activities for open innovation 
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the websites of IP rights by individual companies, support 
service providers or public institutions, the IP rights holders 
have to wait for contacts from organizations which have 
corresponding technological challenges or needs. If they want 
quick responses, some techniques for attracting attention are 
required. Therefore, such schemes are classified as the passive 
type. In contrast, schemes using open innovation support 
services provided by consulting companies and others are 
classified as the active type, because they conduct surveillance 
visits to organizations that may have needs, and assess the 
possibility of infringement on other parties’ IP rights.

Collaboration Schemes for Inbound Activities
When proceeding with open innovation through inbound 

activities, it is important to decide whether the company 
name holding technological challenges or needs is disclosed 
or not, in addition to selecting adequate types of schemes: 
only in Japan or globally, net-casting or organizational 
collaboration. Furthermore, optimum collaboration schemes 
to be applied differ depending on the level of abstraction 
and how specifically technological challenges or needs are 
defined. Figure 3 shows various collaboration schemes plotted 
in accordance with the anonymity (horizontal axis) and the 
level of abstraction on the technological challenges or needs 
(vertical axis).

Figure 3 Proper choice of collaboration schemes 

Open innovation support services provided by service 
providers differ depending on the providers: from simple 
intermediation services between organizations to services 
including discussions among potential proposers. It is 
important to select optimum collaboration schemes while 
considering the characteristics of technological challenges 
or needs including their levels of abstraction. In companies’ 
activities, disclosure of company names is rather rare.

A typical collaboration scheme that discloses company 
names is a technology-matching event. However, after 
deciding partners, joint research and other activities are 
usually carried out under non-disclosure agreements.

Because technological challenges or needs of companies 
are generally closely related to their strategies in the future, 
companies do not willingly disclose their names. The staff 
of the Open Innovation Office has been periodically visiting 
related depar tments in Yokogawa and surveying their 

technological challenges or needs. The Office found that about 
ten percent of them were mainly related to materials and 
processing technologies which do not reveal their strategies, 
and concluded that there were no problems in disclosing 
the name of Yokogawa in the case of such issues. Thus, the 
Office has been participating in several technology-matching 
events for the last three years and has disclosed Yokogawa’s 
technological challenges or needs.

Technology-Matching Event
In technology-matching events, organizers invite 

organizations and researcher who have possible technological 
seeds or solutions, and organizations who have technological 
challenges or needs make presentations on them in order to 
find partners who can resolve them. Figure 4 shows pictures at 
a matching event. Participants holding possible solutions and 
technological seeds depend on who organizes the event. Small 
and medium-sized enterprises are in the majority at events 
organized by institutions relating to the Ministry of Economy, 
Trade and Industry (METI), local governments including 
quasi-public corporations, and f inancial institutions. In 
contrast, academic people and industry-university cooperation 
coordinators are in the majority at events organized by 
institutions relating to the Ministry of Education, Culture, 
Sports, Science and Technology (MEXT). Recently, events 
focusing on matching venture companies and major companies 
have also been held. Yokogawa has participated in matching 
events about ten times since 2012. The first event was featured 
in a television program i.

Figure 4 Pictures at a technology-matching event
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Needs-holders and seeds-holders are usually reluctant to 
disclose enough specific information to each other. Everyone 
wants to obtain more information while giving less. In order 
to identify optimum candidates for collaboration, appropriate 
measures against this paradox are necessary. To resolve 
this paradox, improve the successful matching rate, and 
reduce costs required for communication with proposing 
companies, the Office has standardized the procedure for 
the communication up to the selection of the best suited 
organization among multiple proposers. We call the process 
following this procedure the “strategic matching process.”

At matching events, Yokogawa outlines its technological 
challenges or needs and asks attendees to offer primary 
information regarding possible solutions or seeds to resolve 
them. After reviewing their information, Yokogawa asks 
promising proposers whose proposals are feasible to sign 
a non-disclosure agreement, and then provides them with 
detailed information in writ ten form. This procedure 
eliminates unnecessary disclosure and misuse of Yokogawa’s 
information, and improves the successful matching rate. 
The Office also asks event organizers to apply Yokogawa’s 
strategic matching process as much as they can. As a result, 
the successful matching rate was improved from 10% to 
57% and the communication costs were reduced by avoiding 
unnecessary interviews with mismatching proposers.

Open Innovation Support Services
As shown in Figure 3, the use of open innovation support 

services is suitable to resolve certain technological challenges 
or needs. This scheme is applicable to cases in which 
Yokogawa wants to ensure anonymity, potential holders of 
corresponding solutions or seeds are expected to be distributed 
not only domestically but also globally, using such services is 
more cost-effective than any other means when such issues are 
resolved, and technological levels required for resolving such 
issues are reasonable. Figure 5 shows an example distribution 
of countries in which proposing organizations were located 
when Yokogawa called for proposals globally through a certain 
open innovation support services provider. Among proposals 
from 32 organizations in 16 countries, Yokogawa selected one 
organization and started joint research, resulting in obtaining 
a technology that had more than ten times better performance 
than an existing product, leading to a new product release.

Figure 5 Countries of the locations of proposing 
organizations 

OPEN-CLOSE STRATEGY

Open-Close Strategy for Open Innovation
The open-close strategy, another strategy for open 

innovation, is described below (1). When discussing IP 
right strategies and strategies for incorporating in-house 
technologies into industry standards, the importance of 
clarifying areas to be opened or closed in a business model has 
been emphasized. In recent years, the more advanced open-
close strategy is attracting attention.

In terms of the words “open” and “close” used in 
“open innovation,” “closed innovation,” and “opening-close 
strategy,” the concepts of the words are explained below in 
terms of areas. Three areas are defined in the open-close 
strategy: the closed area as a company’s core, the open 
area, and the connecting area controlling the coverage of 
the open area through incorporating in-house technologies 
into industry standards or acquiring IP rights for them. 
Figure 6 shows these three areas and their relationship to 
the commercialization process, boundaries between in-house 
and outside activities, and inbound and outbound activities 
shown in Figure 1 (2). “Closed” in the term “closed area” 
means that IP rights and know-how should be protected so 
that competitors will not mimic in-house core technologies. 
Such in-house core technologies are utilized to implement 
original products and are commercialized. Of course, from 
the viewpoint of open innovation, it is important to introduce 
third-par ty technologies through inbound activities to 
strengthen the core area. Outbound activities for licensing 
in-house IP rights to partners and incorporating them into 
industry standards are included in the connecting area.

The open and closed areas are traditionally clearly 
distinguished and product development has proceeded in 
each area respectively. The open-close strategy is particularly 
characterized in that it includes the connecting area in addition 
to the combination of the open and closed areas, which include 
such strategies as licensing.

Application Example of Open-Close Strategy
A case of the development of a wireless field instrument 

is introduced here as an application example of the open-close 
strategy. At plants for oil, chemicals and others, which are the 
targets of Yokogawa’s main business of plant automation, field 
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instruments with sensors installed at sites, are connected to a 
production control system controlling the entire plant, forming 
a network as a whole. In large plants, several thousands to 
several tens of thousands of field instruments are installed, 
incurring huge wiring costs. Wireless communication solves 
this problem.

Previously, Yokogawa has been proceeding with 
development in the closed area and that in the open area 
separately as shown in the lef t side of Figure 7. The 
development of a pressure sensor integrated into f ield 
instruments is an example of development in the closed 
area. The pressure sensors have a very small oscillator 
manufactured by using micro electro mechanical systems 
(MEMS) technology on a silicon chip. They measure pressure 
on the basis of the principle that the resonant frequency of the 
oscillator changes in accordance with the pressure applied 
on the chip. This core technology attracted the attention of 
MEMS engineers worldwide.

An activity for establishing industry standards regarding 
a network which connects field instruments is a representative 
example of an activity in the open area. In the early 1990s, long 
before the importance of international standardization was 
well acknowledged, Yokogawa started to work on international 
standardization while establishing an organization for 
standardization directed by the top management. At that 
time, the World Trade Organization (WTO) had not yet been 
founded and there were no agreements on technical barriers 
to trade (TBT). Yokogawa was a pioneer among Japanese 
companies to work on international standardization.

Up to here, two examples conducted separately in the 
open and closed areas were explained.

As an application example of the open-close strategy, 
a development framework for a wireless field instrument 
composed of a f ield wireless communication module (3), 
transducer and sensor is shown in the right side of Figure 7. For 
process automation, a wide variety of sensors for measuring 
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Figure 6 Open-close strategy and its relationship to open innovation related activities 
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temperature, flow rate, pressure, etc., and those for detecting 
various components are required. In addition, the requirements 
for sensors differ depending on customers and cannot be 
satisfied by Yokogawa alone. Although Yokogawa develops 
major sensors in-house, cooperation with partners is necessary 
for other special sensors. Therefore, Yokogawa considers that 
sensor-related matters are included in the open area, and sensor 
interfaces to signal transducers are standardized and opened 
to the public. Yokogawa is also providing signal transducers to 
ensure connectivity with sensors because their signal outputs 
differ depending on measured objects, measuring principles 
and sensor manufacturers. As for wireless communication 
modules, wireless communication-related technologies such 
as high-frequency circuit design technologies and structural 
design technologies for wireless devices, which specialized 
instrumentation device manufacturers have never experienced, 
need to be incorporated. In addition, they require obtaining 
certifications for radio laws in each country. Thus, Yokogawa 
considers that matters related to wireless communication 
modules except for an interface to a transducer are included in 
the closed area while satisfying the conditions described above 
and integrating Yokogawa’s original core technologies into the 
products for achieving high reliability. The interface between 
a wireless communication module and a sensor, sometimes 
with a transducer, is opened as IP rights, and is decided to be 
included in the connecting area.

CONCLUSION

To select optimum collaboration partners for resolving 
technological challenges or needs through open innovation, 
Yokogawa has developed best suited collaboration schemes 
considering the characteristics of the issues, and is making use 
of them. It is important to evolve the collaboration schemes 
by accumulating know-how, and to effectively use them as a 
tool especially when using outside open innovation support 
services. Open innovation has long been recognized to be 
a powerful concept for strengthening a company’s global 
competitiveness. While making use of open innovation to 
make development more rapid, reduce development costs and 
improve business efficiency, Yokogawa will renovate itself 
for creating new values. Yokogawa will also promote further 
collaboration with customers, universities, research institutes, 
and venture companies.
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