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Abstract 
Interest in the field of data analytics among researchers and practitioners has been rising over the last few 

years. The ongoing process of digital transformation in architecture, engineering and construction (AEC) leads 

to increased availability of data along an asset’s lifecycle, enabling the introduction of data analytics. 

Applications of data analytics involve multiple stakeholders, with different motivations that are linked within 

a data value chain. The engagement in this value chain requires consensus among the actors involved, which 

occupy specific roles, such as data provider, service provider, or customer. However, such consensus can only 

be achieved when actors are aware of their individual benefit and consequently aware of the drivers, which 

reflect their motivation to engage in a certain application of data analytics. This consensus can be achieved 

through a data driven service, which is developed and offered by one actor, which leads the value creation 

process. While prior research created a systematic framework for data driven value creation along a 

building’s lifecycle, yet an approach for actors to engage in data driven service development is missing. In 

this work, we propose an approach, which allows for the identification of the value created through data 

analytics activities for each involved actor. On this basis, the proposed approach facilitates the creation of 

novel data driven services. This research in progress takes the first steps in building a method to facilitate the 

development of data driven services in the built environment by acknowledging industry specific issues and 

challenges. 
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Introduction 

Digitalization is transforming entire industries, allowing for the creation of novel offerings and business 

models. While the sectors of information & communication technologies as well as media and finance are 

already highly digitalized, there remains the construction sector at the bottom of the list [1]. However, novel 

approaches such as building information modeling (BIM), are aiming to digitalize the built environment. BIM 

enables seamless digital collaboration and continuous data flows between multiple actors and stakeholders 

along a building’s lifecycle, such as architects, planners, contractors, facility managers, and even later users. 

Along with process improvements and improved communication, goes the increased availability of data along 
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a building’s lifecycle. Here, data analytics could create additional value through the provision of information, 

predictions and prescriptions. However, these potentials yet remain unexplored, due to issues such as high 

fragmentation, discontinuities or incompatibilities in data transfer, and culture. In this context, data driven 

services can obtain a key role by facilitating the engagement of the required actors. A popular example for 

the successful implementation of a data driven service in manufacturing is Rolls Royce’s power by the hour, 

where aero engines are offered as a service to customers (i.e. the customer is charged for the time he uses 

the engine) [2]. This service offers substantial benefits for plane operators, as the risk for engine downtimes 

and maintenance is covered by Rolls Royce. 

Within prior research, specific applications of data analytics for certain lifecycle phases of buildings were 

developed e.g. computer vision based helmet detection for workers on construction sites [3], and 

prescriptive construction waste analytics [4]. Additionally, a framework for data driven value creation in 

architecture, engineering and construction (AEC) has been developed [5]. However, these approaches stay 

isolated so far, resulting in a missing data exploitation along a building’s lifecycle. Based on these works, we 

formulate the following research question: How can data driven services be developed for the built 

environment? 

 

Creating data driven services in the built environment 

This work proposes a three-step approach for any actor to develop data driven services in the built 

environment, which is presented in Figure 1. The approach builds on a framework for data driven value 

creation in AEC [5] and the theory of the data value chain [6]. 

First, the Identify step requires the actor to identify the following prerequisites: (i) value creating category 

(ergonomics & comfort, safety & security, ecology, or productivity), (ii) lifecycle phase (planning, 

construction, operation or end of life) and, (iii) driver, which reflects the individual motivation to engage in a 

certain data analytics activity (regulations, financial aspects, or others). Second, the step Analyze is carried 

out. In this step, the data value chain required to conduct the desired data analytics activity is analyzed. This 

includes the segmentation into the phases of data collection, information creation, data transfer, and value 

creation. For each phase, the required actors and data elements are identified. Third, in the Engage step, the 

actor has to decide on how to engage with the other actors that are part of the data value chain. The level of 

engagement in a certain data analytics activity depends on an actor’s willingness to provide data driven 

services to another actor and thus to feed the value creation process or to receive a data driven service in 

order to create value through using the information provided by the service. Based on the level of 

engagement, a pricing technique for the data driven service can be determined. Common pricing techniques 

for services include flat pricing (i.e. the customer pays on a regular basis for unlimited use), performance 

value (i.e. the customer pays based on the created value through usage of the service) and usage-based 

pricing (i.e. the customer pays only for what he uses in a transactional manner) [7]. 
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Figure 1: A proposed approach to develop data driven services for actors in the built environment adapted 

from [5]. 

In order to demonstrate the working principle of the approach, it has been carried out for an exemplary data 

analytics activity. This exemplary data analytics activity is predictive construction waste analytics [4], which 

aims to reduce construction waste by providing building designers with insights on how their decisions will 

impact the waste generation in the construction phase. A prediction model is generated based on historical 

building and waste data. The resulting data value chain is presented in Figure 2. In the data collection phase, 

BIM models and corresponding waste disposal records have to be retrieved. These data is then used in the 

information creation phase to generate a model that predicts construction waste based on building 

parameters, e.g. the difference between concrete and brick-built walls. Finally, value is created through the 

use of the model’s information by the designers to optimize their decisions. After this analysis step, the type 

of engagement has to be defined, requiring consensus among all four actors involved. Such consensus could 

be found, if one of the four actors decided to lead the value creation process by developing a data driven 

service. However, it could be also favorable that a fifth actor entered the data value chain and obtained the 

role of a service orchestrator by combining a data collection services with a data analytics services in order 

to sell a construction waste prediction model to designers of buildings. 
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Figure 2: Analyzing the data value chain for the example of construction waste analytics, including actors 

(rectangular boxes), data elements (cylinders), and the value created (ellipse). 

Conclusion and Outlook 

In this paper, we presented an approach on how to develop data driven services in the built environment. 

The approach consists of three steps, wherein value creating categories, drivers, required actors and data 

elements are identified and analyzed. Future work will focus on validating and refining the approach within 

real world case studies together with industrial partners. 
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