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Technology	2025:	Reaction	

 

Our World 2025 

 

Figure 1 The Rise of Issues 

Developments (society, economy, geopolitics, environment) generate issues.  Issues may be positive or negative 

(i.e., I have won the lotto and have become financial independent, and learned that I have many new friends). 

Developments interact in the “mixer” producing new issues which may need to be dealt with.  Ergo, one needs to 

discover the relationships between the issues.   

Herein may lay the crux of extracting value from Technology 2025 (DNV GL, 2016). 
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Intersections 

The magnitude of this matter of intersections is illustrated in the follow graphic. 

 

Figure 2 One World Issues 

Herein are 39 separate issues which exhibit a potential for 741 simple interactions.  These interactions then change 

the other interactions in which the principals participate.  For example; A interacting with B changes both and 

affects B interacting with C. 

Society

Our World 2025

Demography

Population Growth

Ageing Population

Empowerment of Populations 

in Asia and Africa

Expanding Middle Class

Cities

Growing Urbanism

Cities Spearheading

Economic Development

Declining Slum Populations

Sustainable Urbanization

Health

Increasing Health Expenditure

Chronic Disease Pandemic

Personalization of Healthcare

Growth in Resistance to Antibiotics

Trends (4)

Trade Patterns(4)

Natural Resources 

(4)

Economy

Geopolitics (3)

Environment (12)



 

3 

6/29/2016 

 

We may have the resources to identify the potential results of an interaction between the issues, be we likely lack 

the resources to resolve all the issues of these interactions. 

Hence, the first order of business is to identify the impact of interactions and rank these in order. 

An approach to doing this is to rank the 39 issues in order by their presumed impact with the greatest to the left 

and the least to the right.  This presumed impact is what identified the issue to begin with.  Then evaluate the 

interaction of the leftmost issue with the remaining 38 issues. 

One might look at the results of this analysis in the following form. 

 

Figure 3 Assessing Issue Interaction 

In this representation the impact of the interaction of issue 1 and 2 would be interested in the cell filled with black 

above.  Sums are taken across the row and down the column.  From time to time the matrix is sorted in descending 

order from left to right and top to bottom.  As a consequence, the most important issues tend to move towards 

the upper left of the matrix.  This matrix represents the mixer in Figure 1. 

It would be interesting if one could fill each of the cells with a calculation that that produces a value for the 

interaction impact taking into account all the issues.  One would need to seed the calculation in some manner. 
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Technology Innovation Drivers 

 

Figure 4 Resolving Issues 

The ●s represent the intersec>on of the technology innova>on drivers with an issue and the resultant resolu>on of 

the issue.  A technology “mixer” must also be accounted for.  The struggle between security and privacy is an 

example of this sort of mixing.  Technology issues emerge which will affect the technology innovation drivers.  

Technology 2025 identifies 42 of these.  There are, as in the case of the 39 issues emerging from One World 2025, 

relationships (861) between these 42 drivers that need to be examined. 

The resolution of the importance of the technology drivers might be resolved in the same manner as is shown in 

Figure 3. 
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The Need for Discrimination 

The 39 issues and 42 innovation drivers provide an overwhelming set of opportunities for investment.  I assume 

that Technology Outlook 2025 has emerged from a discriminatory process aimed at identifying opportunities for 

DNV GL. 

 

Figure 5 Synthesis 

The presumption here is that inasmuch as DNV GL has placed Technology 2025 in the public domain they expect 

the possibility that it will be taken up and used by industry. 

How might one approach the application of Technology Outlook 2025 to the Issues of the Target Environment?  

Some means of synthesizing the two bodies of knowledge (see the figure immediately above) to produce a result 

needs to be found. 

The range of knowledge of these two bodies of knowledge is significant and determines likelihood of gaining value 

from the synthesis. 
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Figure 6 Knowledge Space 

The upper right represents deep knowledge in both domains.  The lower left represents shallow knowledge in both 

domains.  Where in this space can Technology 2025 have most realized impact?  This depends on how one 

measures impact.  Assume that this basis is the balanced scorecard. 
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Figure 7 Augmented Balanced Scorecard 

Under what conditions is an organization likely to be most receptive to new ideas such as Technology Outlook 

2025? 

The following is taken from Center for Urban Transportation Studies, University of Wisconsin – Milwaukee 

(“Resistance to Change,” n.d.). 

Resistance to Change 

The adoption of innovations involves altering human behavior, and the acceptance of change.  There is a 

natural resistance to change for several reasons.  

People resist change: 

• When the reason for the change is unclear.  Ambiguity--whether it is about costs, equipment, 

jobs--can trigger negative reactions among users. 

• When the proposed users have not been consulted about the change, and it is offered to them as 

an accomplished fact.  People like to know what's going on, especially if their jobs may be 

affected.  Informed workers tend to have higher levels of job satisfaction than uninformed 

workers. 

• When the change threatens to modify established patterns of working relationships between 

people. 

• When communication about the change--timetables, personnel, monies, etc.--has not been 

sufficient. 

• When the benefits and rewards for making the change are not seen as adequate for the trouble 

involved. 
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• When the change threatens jobs, power or status in an organization. 

(An unwilling user can always make an idea fail, no matter how good it is.)  

Decision makers will be more responsive to change: 

• If the information presented coincides with their current values, beliefs, and attitudes: 

• If they perceive that the change will benefit them more than it will cost them: 

• If the innovation requires marginal rather than major changes in their views or lives: 

• If they have a demonstrated need for the innovation: and 

• If the innovation is introduced gradually so that people can adjust to the resulting change. 

FACTORS WHICH AFFECT THE ADOPTION OF INNOVATION 

CHARACTERISTICS OF THE INNOVATION 

Relative Advantage: 

Generally, innovations must be seen as producing a SIGNIFICANT IMPROVEMENT over current procedures 

and techniques in order to be adopted.  The benefits must be perceived as so great as to be well worth 

the inevitable problems and costs associated with any change.  

Simplicity: 

The innovation, or at least the way it is presented, should be EASY TO UNDERSTAND.  Even when users 

agree that the proposed change would be "good," they may not be enthusiastic if they think it's too 

complicated to understand or implement.  

Easy to Try: 

The new method or item must be easy to introduce, as well as easy to abandon if it doesn't seem to be 

working out.  If an agency must make drastic changes in operating procedures in order to try something 

out, it will resist change, whatever its perceived merits. It helps if a technology can be tried in stages 

before the final decision to adopt is made.  

Easy to Measure: 

Once the new procedure or item is in place, it must be easy to measure the benefits, whether in money, 

time, efficiency or some other evaluation measure meaningful to the adopter.  

Inexpensive: 

The up-front cost of a new technology is often an obstacle, especially in rural areas and small agencies.  If 

there is a large immediate increase in costs, it will be difficult to get the technology adopted, even if long-

term savings are guaranteed.  

Characteristics of the Organization 

Risk Taking Climate: 

Are the managers of the organization willing to take risks?  Both the size and age of an organization can 

affect this willingness.  Younger firms are usually more willing to take risks and, for risk taking, small is 

better.  The complicated structure of larger firms works against risk taking.  The exception to this are large 

organizations whose success has been based on innovation.  

Attitude towards Failure: 

New ideas, procedures and technology involve risk and it is not be possible to always succeed.  Good 

decisions can have bad outcomes.  How an organization reacts to a failed attempt to implement a change 

is critical.  If people are punished, belittled, or put down for trying something new that doesn't work, the 
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will be seldom willing to do it again.  If, on the other hand, efforts are made to learn from the failure and 

to make it work a more open process of change will occur.  

Compatible Procedures/Technology: 

The more a new idea is compatible with past procedures, techniques and values of an organization, the 

more likely the organization is to adopt it.  

Extent of Regulation: 

The extent to which outside organizations, particularly government, can control the behavior of an 

organization affects innovation.  Such outside regulation can have either a positive or negative effect, 

depending on the regulation and/or its enforcement.  

Labor Reaction: 

The likely reaction of employee groups will also affect whether or not a new idea is tried.  Any change 

likely to cause a loss of rights or job security will need to have significant benefits for an organization to be 

willing to risk trying it out. 

 

Figure 8 Example of Risk and Readiness Assessment 

The following from Creativity Is Not Enough (Levitt, 2002) is relevant to his notion of change.  I’ve taken the liberty 

of reprinted some of Levitt’s trenchant remarks here.
1
 

Often, the worst thing a company can do, in Levitt’s view, is put innovation into the hands of “creative 

types”—those compulsive idea generators whose distaste for the mundane realities of organizational life 

renders them incapable of executing any real project. Organizations, by their very nature, are designed to 

promote order and routine; they are inhospitable environments for innovation. Those who don’t 

understand organizational realities are doomed to see their ideas go unrealized. Only the organizational 

insider—the apparent conformist—has the practical intelligence to overcome bureaucratic impediments 

and bring a good idea to a fruitful conclusion. [italics in the original] 

… 

Yet innovation is necessary in business—and innovation begins with somebody’s proposal. What is the 

answer for the man with a new idea? I have two thoughts to offer: 

                                                                 
1
 I strongly recommend a complete read of the Levitt article. 
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1. He must work with the situation as it is. Since the executive is already constantly bombarded with 

problems, there is little wonder that after a while he does not want any more new ideas. The “idea man” 

must learn to accept this as a fact of life and act accordingly. 

2. When he suggests an idea, the responsible procedure is to include at least some minimal indication of 

what it involves in terms of costs, risks, manpower, time, and perhaps even specific people who ought to 

carry it through. That is responsible behavior, because it makes it easier for the executive to evaluate the 

idea and because it raises fewer problems. That is the way creative thinking will more likely be converted 

into innovation.  

… 

This is not to suggest that every idea needs a thoroughly documented study before it is mentioned to 

anyone. Far from it. What is needed will vary from case to case depending on four factors: 

The Position or Rank of the Idea Originator in the Organization. How “responsible” a man needs to act for 

an idea to get a hearing clearly depends on his rank. 

The powerful chief executive officer can simply instruct subordinates to take and develop one of his ideas. 

That is enough to give it a hearing and perhaps even implementation. To that extent, talk is virtually 

action. Similarly, the head of a department can do the same thing in his domain. But when the ideas flow 

in the opposite direction—upward instead of downward—they are unlikely to flow unless they are 

supported by the kind of follow-through I have been urging. 

The Complexity of the Idea. The more complex and involved the implications of an idea, and the more 

change and rearrangement it may require within the organization or in its present way of doing things, 

then obviously the greater is the need to cover the required ground in some responsible fashion when the 

proposal is presented. 

But I do not suggest that the “how to” questions need to be covered as thoroughly and carefully as would 

be required by, say, a large corporation’s executive committee when it finally decides whether to 

implement or drop the suggestion. Such a requirement would be so rigid that it might dry up all ideas 

because their originators simply would not have the time, competence, or staff help to go to that much 

effort. 

The Nature of the Industry. How much supporting detail a subordinate should submit along with his idea 

often depends on the industry involved and the intent of the idea. 

One reason there is such a high premium put on “creativity” in advertising is because the first requisite of 

an ad is to get attention. Hence “creativity” frequently revolves around the matter of trying to achieve 

visual or auditory impact such that the ad stands out above the constantly expanding stream of 

advertising noise to which the badgered consumer is subjected. To this extent, in the advertising industry, 

being “creative” is quite a different thing, by and large, from what it is, say, in the steel industry. Putting 

an eye patch on the man in the Hathaway shirt is “no sooner said than done.” The idea is virtually 

synonymous with its implementation. But in the steel industry, an idea, say, to change the discount 

structure to encourage users of cold, rolled sheet steel to place bigger but fewer orders is so full of 

possible complications and problems that talk is far from being action or even a program for action. To get 

even a sympathetic first hearing, such an idea needs to be accompanied by a good deal of factual and 

logical support.  

The Attitude and Job of the Person to Whom the Idea Is Submitted. Everybody knows that some bosses are 

more receptive to new ideas than others. Some are more receptive to extreme novelty than others. The 

extent of their known receptiveness will in part determine the elaborateness of support a suggested new 

idea requires at its original stage. 

But, equally important, it is essential to recognize that the greater the pressures of day-to-day operating 

responsibilities on the executive, the more resistance he is likely to have to new ideas. If the operating 

burden happens to fall on him, his job is to make the present setup work smoothly and well. A new idea 
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requires change, and change upsets the smooth (or perhaps faltering) regularity of the present operation 

on whose effectiveness he is being judged and on which his career future depends. He has very good 

reason to be extremely careful about a new proposal. He needs lots of good risk-reducing reasons before 

he will look at one very carefully. 

The aim is to find, within the space identified in Figure 6, where the ideas and insights of Technology Outlook 2025 

will most readily take root and grow. 

Still other seed fell on good soil, where it produced a crop—a hundred, sixty or thirty times what was 

sown (Matthew 13:8). 

It may that this good soil lies to the right of the vertical Iine in Figure 6.  The hypothesis is that the more a firm 

knows about the issues in the target environment the greater is the likelihood that the firm is receptive to ideas for 

resolving those issues. 

However, I also caution that experience suggests that that as one nears the right end of the horizontal line that the 

receptivity to the ideas begins to wane (i.e., the good soil thins out).  Organizations that really know the issues are 

quite likely to have ideas for resolving and may be actually resolving the issues. 

Levitt makes the point the nature of the industry is important.  It also becomes important when considering the 

sharing of ideas.  This relationship between firms across the competitive-collaborative continuum bears 

consideration. 

Technology Outlook 2020 and Technology Outlook 2025 

What are the similarities and differences between these two documents?  Why do they exist?  What can we learn 

from this analysis? 

DNV GL has a process for producing these outlooks and the interest here is 1.) in understanding how the process 

can be improved, and 2.) the value of having more firms implement this process. 

Shipping 

pp 42-43 

There are implications here for a growing complexity in shipping systems.  One needs to be mindful of a general 

tenet of systems that the more complex a system the less one can know about it.  The less one knows, the less one 

can exert control.  

“The industry also has a safety challenge with casualty rates exceeding those of comparable land-based 

industries.” (DNV GL, 2016, p. 42) 

This statement raises two questions: 

1. How does the increasing complexity potentially impact the casualty rates? 

2. Which land-based industries are considered comparable?  This gets at the point that if a comparable 

land-based industry has lower casualty rates then perhaps there is something to learn from how these 

industries conduct business. 

These developments, as do others in Technology 2025, imply the need for changes in the capabilities (i.e., 

knowledge, skill, experience, attitude, and behavior) of the human component of the shipping system.  These 

ought to be specifically identified and some thought given to how they may be developed. 
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The issue raised by additive manufacturing (AM) is the potential dissimilarities in the time required for AM 

acceptance at a level sufficient to disrupt shipping patterns and the time required for an acceptable ROI on 

shipping assets.  Suppose the former is substantially shorter than the latter.
2
 

Digitalization of Shipping 

The point of view in this paper is of two industries: 

1. The maritime industry comprises the ship engaged in the transportation of goods and commodities and 

the supporting facilities at the origin and destination points up to an including the terminal in-out gates 

and their functional equivalent in commodity shipment.  This definition is meant to include anything that 

directly affects the performance of the ship. 

2. A maritime-centric supply chain comprises a group of organizations involved in the movement of goods 

wherein the maritime portion is indispensable to the success of the supply chain.  That is, removing the 

maritime portion causes the supply chain to fail.  By failure we mean that there is no reasonable 

substitute for the maritime portion. Examples of such supply chains include bulk commodities such as oil 

and grain, containerized traffic such as furniture and electrical machinery. 

Shipping exists within larger contexts.  Two of which have been defined above.  The interfaces to these contexts 

need to be given consideration.  There may well need to be new interconnection standards established at the 

physical and logical level.  

The implication in this development is the creation of significant symbiotic relationships between the digital and 

human components of the system. 

 

Figure 9 Symbiotic Systems 

  

Technological progress, as noted in Technology 2025, tends to push the vertical line in the business system 

towards the right.  More of what was once handled by the human can now be handled by the technology.  On the 

other hand, as also pointed out in Technology 2025, the complexity and speed of change in the business 

environment tends to push the line to the left.   

Technology is good at what is known and can be codified.  Advances in artificial intelligence and machine learning 

are appreciated and may some day be able to deal with unexpected, unforeseen issues, but the human will 

continue to be the essential component of the system.  We should not forget the comment made above on the 

likely need for new human capabilities. 

There is also a natural tendency, as technology continues to push the line to the right, for the human to become 

increasingly unsure of how the system really works.  This is an issue that bears further consideration. 

                                                                 
2
 All things considered, what has been the trend in economic life cycles of shipping assets? 
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Energy Efficiency and Fuel Diversification 

Energy reigns as one of the success factors most critical to the shipping industry.  Issues of energy source, 

availability, cost, efficiency in transforming the energy into useful mechanical force, and risks of supply disruption 

are entangled in a complex pattern of causal loops, differing cycle times for development and acceptance, market 

trends, and economies. 

It is this “complex pattern” that bears further analysis. 

Safety Enhancement 

There will be a period of transition to the technology-enhanced operations and asset management system.  Two 

questions seem relevant here: 

1. How will this transition affect the risk management? 

2. How will this affect the service-price combination offered customers? 

3. How will customers otherwise react to remote operations? 

Novel Design and Manufacturing 

Comments on AM have previously been made (p 12). 

Two other items warrant some comment. 

Larger ships offer substantially improved transport efficiency over smaller ones, and the on-going 

consolidation in the container segment will enhance this trend (DNV GL, 2016, p. 51). 

While true, one should give some consideration to the impact of this trend on customers. 

 

Figure 10 Logistics Cost Trade-Offs 

Suppose the benefit from transportation efficiency is consumed by increased costs in other areas.  How will the 

customer react?
3
 

While specialization (DNV GL, 2016, p. 51) can improve efficiency and reduce costs it can also limit flexibility.  In a 

world marked by complex, increasingly rapid, and sometimes opaque change, flexibility may be an increasingly 

important characteristic of value. 

                                                                 
3
  I appreciate that the industries identified on p 11 restricts the potential risk here. 
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Energy and Life Sciences 

These are two areas which, will critical to global socio-economic health, are beyond my ken.  However, there is 

value in looking at these areas through the lens of shipping.  Are there developments in these fields that may be 

adapted for and adopted by the shipping industry? 

For example: 

I. Fully Automated Drilling Operations (DNV GL, 2016, pp. 58–61).  To what extent are developments in this 

area applicable, albeit with some modification, to the opportunities in the maritime and maritime-centric 

supply chain industries identified on p 12?
4
 

II. Power (DNV GL, 2016, pp. 62–65).  Perhaps developments in this field as applied to fixed assets such as 

buildings can be adapted to mobile assets such as ships.  One is intrigued, for example, by the recent 

around the world flight be a solar-powered airplane (“Solar Plane Lands in Spain after Three-day Atlantic 

Crossing,” 2016) 

Other Interesting Questions 

Managing Asset Capacity 

It would seem that the major issue in the shipping industry is managing asset capacity in the context of a 

significantly capricious demand.  It is, in a sense, a mismatch of demand and supply cycles on the one hand with 

the time required for an acceptable financial return on the other.  If there is such a notion as capital utilization, one 

wonders to what extent this utilization could be approved through a thorough understanding of causal loops that 

weave their way through the industry and its operations. 

Geopolitics 

The geopolitical dimension of the world is in a profound state of flux.  The events of June 23 are an extreme 

example of the disruption that began in 2008 or perhaps a bit earlier. 

These disruptions are likely to have a significant impact on the timing and impact of the opportunities projected in 

Technology 2025.  Hence, the linkages between geopolitical developments and Technology 2025 need 

consideration. 

No Ordinary Disruption 

In 2015 the McKinsey Global Institute published No Ordinary Disruption (Dobbs, Manyika, & Woetzel, 2015).  This 

study highlighted four significant trends. 

1. Beyond Shanghai: The age of urbanization 

2. The tip of the iceberg: Accelerating technological change 

3. Getting old isn’t what it used to be: Responding to the challenges of an aging world 

4. Trade, people, finance, and data: Greater global connections 

It would be of interest and potentially of value to synthesize the two views. 

                                                                 
4
  I think it potentially of significant value for developments in one discipline to be viewed through the lens of another discipline.  In my own 

experience issues have often been resolved by looking at developments in a seemingly unrelated area. 
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Figure 11 DNV GL MGI Synthesis 

Financing 

The development, implementation, and implementation of the opportunities presented by Technology 2025 will 

require funding.  The difficulty of finding financing at acceptable terms may provide a hurdle to achieving the 

rewards postulated in Technology 2025. 

Conclusion 

“There's many a slip 'twixt the cup and the lip” is an old English proverb that applies to this situation.  Technology 

2025 contains a remarkable set of ideas holding the promise of substantial value.  However, as Machiavelli 

reminded us in the 16th-century: 

“There is nothing more difficult to take in hand, more perilous to conduct, or more uncertain in its 

success, than to take the lead in the introduction of a new order of things. Because the innovator has for 

enemies all those who have done well under the old conditions, and lukewarm defenders in those who 

may do well under the new.” 

 Still, one should not be timid, but thoughtfully and with perseverance examine those opportunities that seem to 

present a combination of risk and reward acceptable to the principals.  The first few pages of this document offer 

an approach for selecting these opportunities. 

Consortia of those sharing common interests may offer an attractive organizational structure for analyzing the 

most promising of these opportunities.  Other organizational constructs may apply if the analysis uncovers 

opportunities that should be pursued. 

Doubtless some of these developments will take place in the natural course of business.  In a sense, these 

developments are inevitable.  MGI’s notion of the aging world is an example of this.  At a minimum, therefore, it 

may be useful to extract these developments, assess their impact on an organization, and determine whether 

action is required. 

DNV GL is to be applauded for this view that is produced on a regular basis and the potential value in their ideas. 

The contents of this note represent only the view of the author.  The errors appearing are also the responsibility of 

the author. 

James Drogan 

June 27, 2016 
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