
Interventions for Diffusing Construction Innovations  

Breadth: The construction industry is often characterized as being slow to adopt 

innovations. What factors affect innovation diffusion in the construction industry? 

Innovation is an open, dynamic, multidimensional, and non-linear activity that can improve the 

value of products, processes, and services through the creation and adoption of new knowledge 

(Aouad et al. 2010). Innovation in construction industry is defined as “the successful 

development and/or implementation of new ideas, products, process or practices, in order to 

increase organizational efficiency and performance educating their customers about new 

technologies” (Akintoye et al. 2012). Diffusion is acceptance and adoption of an innovation in a 

system which here is referred as construction industry. 

In a publication of Construction Engineering Management Journal it was stated that the adoption 

rate of innovations in the construction industry was at the rate of adoption found in other 

industries (Slaughter 1993). The sources of those innovations were mostly inside of the 

organizations or the sources of the previous innovations were manufacture-related i.e. materials, 

tools and factory assembly (Slaughter 1993). Regarding both cases the innovation had a wider 

and quicker rate of acceptance within the building industry. Therefore today’s sources of 

innovation should be familiar with construction industry trends and gaps, when communicating 

to building industry stockholders. In Slaughter’s comparison of builders and manufacturers it 

was suggested that innovation solutions of the builders were rapid and with lower cost and 

implementation time. For example it took the builders two days to create an innovation solution 

for  corner connections , while it took manufactures 10 days of design  and engineering process 

and  to create a the similar connection. It was mentioned that the builders creation was accrued 

through access to the information such as direct observations, constant monitoring and decision 

making (Slaughter 1993). Referring to  these finding and those of other researchers (Aouad et al. 

2010; Blayse and Manley 2004; Dewick and Miozzo 2004) there is a need for close collaborative 

work between participants (including manufacturers, government, clients, designers and 

contractors), academia and research laboratories in all stages of innovation, which include: 

identification of the problem, suggestion of the innovative solution, regulation and standard 

provisions, and development and commercialization. Collaboration between this whole networks 

is seen as a key factor for successful adoption of construction innovation where new products or 

innovation methods must offer better performance and cost benefits than previous technologies.  

Uncertainty is counted as another factor in adopting the new technologies (Rose and Joskow 

1988; Toole 1998).The author suggested that the lack of information influences the certainty of 

innovation diffusion; therefore, material manufactures should invest in their marketing programs 

targeting customers. They should make sure that the retailors have enough knowledge about the 

product and ask them for a better shelf display or in store demonstration, and provide them with 

take home samples. This advice has been successful in US in Do-it-Yourself homebuilders sector 



represented by businesses like Home Depot. Providing warranties for new building products is as 

well another method of reducing the uncertainty in innovation adoption. 

 Differences between Slaughter’s dated argument of fast acceptance rates and more modern 

findings of slow adaptation of novelties (Bygballe and Ingemansson 2014; Henderson and 

Ruikar 2010) show clear changes in the patterns of construction industry acceptance. This 

suggests that they were more likely to accept changes in the past. This could be either due to 

increased complexity of products and technologies and increased sophistication of customers 

(Dulaimi et al. 2002) or decreasing the acceptance rate by the companies and the construction 

firms’ willing  in innovation adoption investment, development of new ideas, and research and 

development (Suprun and Stewart 2015). 

The change triggers questions into the reasons for the low acceptance rate of new technology by 

construction companies. (Lines et al. 2015) reason that driving forces make companies resistant 

to change.  For example, companies do not want to take the risk of changing their previous 

strategies and using the new technologies or putting steps out of their comfort zones because 

they are already in the profit stage or they are afraid of losing the money. Interview research of 

the Russian  building construction industry concluded that the most important barrier to the 

diffusion of the innovation is economics rather than technology and recommended government  

intervention to help construction firms deal with extra construction costs, lack of R&D funding 

and economic risk (Suprun and Stewart 2015).  

In another research it was stated that personnel resistance to change is among the most common 

barriers to change adoption (Henderson and Ruikar 2010). 96 project managers and contracting 

officers of 16 AEC owner organizations behavior were investigated. The results showed that 

eagerness and extensive participation of the people who are responsible for project level change 

increases organization readiness to accept those changes. Similar study of AEC owner 

organization to change project delivery method revealed the resistance of key employees in new 

method adoption (Lines et al. 2014). Providing organizational members with appropriate change-

related training to make them comfort with the change effort and prepare for project level of 

change implementation was recommended for supporting the organizational change.  

Another point is when companies resist change for a long time they encounter difficulties due to 

the pace of technology growth. As a result, they may decide to take-on new technologies but at a 

higher cost for that change. This perception might bring the idea to the companies that taking-on 

new ideas is too expensive. While if they go slowly in the adoption of technology, their change 

acceptance may not affect the company’s profit in the long term (Ineight 2016). 

 

 

 



Depth: Define what an intervention is and is not. What are the key attributes of an 

intervention? Illustrate each attribute with examples of interventions relevant to the 

Architecture/Engineering/Construction industry. 

“The term intervention refers to a set of sequenced planned actions or events intended to help an 

organization increase its effectiveness. Interventions purposely disrupt the status quo; they are 

deliberate attempts to change an organization or subunit toward a different and more effective 

state” (Cummings and Worley 2014). Another definition in the project management context 

referred to intervention as “an active, deliberate and planned action to accomplish, accelerate 

and/or influence the achievement of project results”(Best et al. 2013). In essence, intervention in 

the world of the building construction industry is related to the field of management  and its 

study of change management, organizational behavior and organizational culture, and project 

management (Best et al. 2013).  

As explain in the first question some of the interventions could be originated an applied in 

external sources such as government or market demand interventions and some others are aimed 

at the organizations. 

Key components of managed  intervention (CTB n.a.), and examples within the AEC industry: 

1. Providing information and enhancing skills (e.g. increasing safety level for construction 

worker. Occupational Safety and Health Administration (OSHA) has mandated hearing 

safety standards related to work site noise. To follow the standard employers are required 

to use hearing protection devices (HPDs) to prevent noise-induced hearing loss in 

construction workers. Intervention training program was provided according to the 

federal Noise Exposure Standard used for promotion of HDPs use by construction 

workers (Lusk et al. 1999)). 

2. Modifying access, barriers, exposures, and opportunities (e.g., conducting the educational 

programs within the companies for instance upscaling of the design engineers in a 

construction company to provide information about new changes in Revit software and 

their implication in the companies design program or even upgrading the company with a 

new software which is more efficient than the current software). 

3. Enhancing services and supports (e.g., warranties and customer service for the new 

building technology products. A new technology of three layers windows, Triple-pane, 

has been marketing with the life time warranty besides being more energy efficient). 

4. Changing the consequences (e.g., Improving energy efficiency and conserve energy 

resources. In 1993 US green building council developed the leadership in energy and 

environmental design (LEED) rating system as a green building certification. To increase 

the use of energy-efficient technologies in buildings, the five policies of building codes, 

appliance standards, appliances labeling, incentives and R&D for cost-competitive zero-

energy buildings technologies were employed by federal, state or local government 

(Doris 2009)). 



5. Modifying policies and broader systems (e.g., using interventions to change 

organization’s business or public policies to address the goal. Change of risk assessment 

policy of a company using a new risk management system for strengthening a project 

engineering firm toward the project management. The previous system was a qualitative 

written document, while the new system provided managers with a highly precision risk 

assessment system (Bresnen et al. 2005)). 

Context/Creativity: Design an intervention to facilitate the diffusion of a specific 

sustainable practice or technology among craft workers in the plumbing trade. What 

stakeholders would be involved in the delivery of the intervention, and how would they be 

involved? Describe specific aspects of your design that you have chosen to optimize its 

chances of success. How would you measure that success?  

Goal of the intervention is facilitating the diffusion of a new sustainable system in plumbing 

industry called gray water (McIntosh 1992) which reduces water and energy consumption. The 

assumption is that the plumbers are part of small scale plumbing companies. 

Necessity of the designed intervention implement: modern plumbing systems are no-longer 

simple traditional solutions, and can be affected by numerous HVAC (heating ventilation and air 

conditioning) systems, fire suppression, and solar hot water system which made the plumbing 

more complicated. As a result, the application of grey water technology requires understanding 

of the new system and how it may apply to existing systems.  

The achievements of this intervention are: 

1- Providing information for plumbers to understand the new product knowledge and design 

and give them the ability of making the appropriate choices upon the request of the 

customers. 

2- Helping the plumbers to develop the skills they need to adopt the technology and 

overcoming barriers to change their learned way of doing their job with the systems and 

tools they’ve known. 

3- Providing skills for understanding the regulations in regard to the new product. 

The designed intervention is a mix of learning intervention and non-learning interventions. 

Learning interventions are a series of events and actions that help the target group to learn and 

develop the proper skills and knowledge (Stolovitch and Keeps 1997). Designed learning 

interventions are considered as informal virtual or live classroom training using a half an hour 

presentation, guided practice, and written handouts and self-study using training aids such as 

CDs, simulators and internet. Development of the Learning intervention is based on assessing the 

target group. This will be using a questionnaire/survey for randomly selected group from 

different companies to evaluate the basic technical skills, the amount of familiarity with the new 

technology and their preference to use an informal training course or self-study. Both of the 



informal training and self-study are considered since many of the skilled craft workers are 

resistant to participate in training courses. 

Non-learning interventions are actions or events which facilitate the conditions to approach to 

the desired goal (Stolovitch and Keeps 1997). This group are composed of the motivation 

(carrier enhancement opportunity), Enhanced status (being certified for receiving the license), 

free training and the regulation (required license for the new technology). 

In delivery of every designed intervention some drivers are required which in the case of new 

plumbing technology market demand and regulations are considered as drivers. Market driver is 

the customers demand for a new product and a better design.  Regulation driver is supporting the 

utilization of the new technology by adding new technology policies in plumbing codes, for 

instance introducing water efficiency labelling and standards and requiring the plumbers to 

achieve a new license for working with gray water technology.  

Stockholders for delivery of the intervention: 

- Industry group which provided the gray water technology – Financial supporting of the 

skill development intervention or providing market assessment report for motivation of 

the plumbing companies to implement the intervention.  

- Government – Setting up the regulation for using the new technology and prerequisite of 

the acquiring the license for employing the technology  

- Plumbing company managers and supervisors– surveying, interviewing and training of 

the craft workers 

Specific aspects of the designed mixed intervention for optimizing its success: 

-Appropriateness: The provided materials for training are appropriate for filling the gap required 

skills for the new technology implementation. 

-Economics: There is sufficient financial support by the technology group, suppliers or 

government for training 

- Feasibility: The acquired resources make the training process easy to access and understanding 

for craft workers. 

Steps for measuring the success - Selecting a group of plumbers in a company applying the 

designed intervention and after that interviewing the craft workers to evaluate if the provided 

materials were sufficient to make them comfortable using the new technology. At the end of the 

training the plumbers need to pass an onsite and an online test to be able to receive the 

certification. The result of interview and the test will reveal the level of successfulness of the 

designed interventions and the requirements for further development to educate and incentivize 

plumbers in large plumbing contracting companies.  
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