Introduction to Innovation Management – Assessment B
     Summary
Total Rock is an innovation which replaces marine dredged sand MDS (MDS) in concrete with crushed rock fines (dust) combine with admixtures. Developed by Heidelberg Cement in 2016 but ignored by Hanson Aggregates until the future of MDS in South Wales was questioned. The innovation from concept to finished product and adoption across the Hanson organisation is discussed.
1. The principal drivers for the Innovation
MDS – Financial/Sustainable
MDS at Cardiff and Newport principally to supply Hanson Concrete plants across South Wales.  MDS is used in the manufacture of concrete and concrete products and typically accounts for 25% of concrete the recipe. Supplied to Hanson Concrete plants across South Wales. The Arco dredger is over thirty years old and reaching the limit of its economic life. In 4 years it will require an overhaul estimated to run into millions of pounds. Given the low margin recovered on MDS it is unlikely this repair will happen and less likely that a replacement dredger will be sourced. 
Excessive 0/4mm (Dust) inventory levels – Financial/Sustainable
Machen Quarry had dust stocks of over 60kt (8 months sales) and stocks were building at the start of 2020 when the potential for using a 100% limestone crushed rock fines began to be explored. Total Rock replaced the traditional 25% dust and 25% MDS mixes in concrete products with 50% dust. This change balance dust at Machen reducing it to sustainable levels.
Reduced cement content in concrete mixes – Financial/Environmental
The pozzolanic properties between limestone fines and cement would result in less cement required in Total Rock concrete than traditional concrete. The benefits of this are: -
cement is the most expensive constituent in the recipe any reduction would therefore provide a financial benefit.
Cement production requires significant energy, less cement results in lower carbon emissions attributed to the concrete product
2. The barriers or risks faced by the company in developing this innovation
Internal, Concrete division buy-in
The innovation was identified by the aggregates team to meet their business needs and whilst these were aligned with the Concrete division it was essential that the Concrete team locally was motivated to work collaboratively to deliver the project. 
Internal, Technical team support
The technical team serviced the Concrete division and consequently would have to be convinced of the benefits. Their focus being on ensuring quality to the Hanson’s customer their active involvement was essential in developing mixes in the laboratory which could then be tested. Once a suitable mix design/s were identified they would then have to sign off changes in a concrete plant and oversee the trial production batches. Finally, and more importantly once the batch tests proved the process, they would have to work closely with the concrete plant staff and the customer to begin commercial trials and ultimately switch the concrete plant to Total Rock.
External, admixture company engagement
Modern concrete manufacture relies on admixtures, chemicals dosed into the concrete mix to enhance the performance of the concrete. The issues identified where water demand, the course dust particles need more water to wet their surface than dust. The issue with adding more water is that more cement is added to maintain the strength required. At the outset it was believed our admixture supplier would have one in their range which could be added to the Total Rock mix to give both the strength needed but also the workability needed. 
Financial – benefit to the organisation
Without knowing the admixture and the constituents the cost benefit of Total Rock vs standard mixes could not be calculated. If the process had increased the cost to the Concrete division which outweighed the benefit to Aggregates the project would fail.
3.The key determinants in the process of committing to develop the innovation
Concrete Operational Managers
The General Manager is keen to innovate and improve his business in addition he operates collaboratively. Getting him on board required him understanding the reasons behind Total Rock and in particular the financial benefits. The aggregates division also committed to covering all the costs of running the trials and paying for any modifications to the Concrete plant.
The Operations Manager, support ensured that the operational staff were open to the change and supportive through the trial process. The operational staff had worked collaboratively with aggregates for some years. The no cost “offer” was a sweetener.





Concrete Regional Technical Manager
The main determinant was the buy-in of the Technical Manager. He had been involved in Concrete technology for 10’s of years and had the practical knowledge and contacts without these the process would have been significantly more difficult to complete and may not have been completed at all. Not only was he an expert in concrete and its constituents but he was also knowledgeable in admixtures. 
4. The processes and technologies which the company used to carry this development forward.
Heidelberg Cement Mix Design Tool
Heidelberg Cement, Hanson’s parent company had pioneered Total Rock in Turkey where access to MDS is limited. They developed an excel based tool to be used to aid with the introduction of Total Rock across globe. It is and aid in performing concrete mix designs in manufactured MDS projects. It was designed to be a flexible aid in performing mix designs for concrete containing crushed aggregates. Essentially you enter the gradings for the constituent aggregates, the cement used, and admixture and it will recommend the proportion of each material required to achieve the best performance.
Chipping Sodbury Laboratory
Samples of coarse and fine aggregates were produced at Lithalun quarry and taken to the laboratory for grading, design and testing. The Mix Design tool was used to suggest a starting point for the mix designs. Based on the Technical Manager’s experience in the industry the mix was produced and then rolled between the hand. This process enabled the performance to be assessed empirically and significantly reduced the number of tests. Testing required the creation of concrete cubes which were crushed after 7, 14 and 28 days to determine strength
Admixture Company
The admixture company was included in the trails and asked to recommend admixtures which could be used in the Total Rock mix to enable the finished product to achieve the required strength and ensure the workability of the material. They recommended two different additives in their portfolio. Neither of which gave the required results. A second manufacturer of admixtures the company used in Europe where contacted, they reviewed the data collected to date and recommended an admixture which was then used in the trial process.



5. The extent to which the development relied on resources external to the company and the ways in which the deployment of these resources was managed.
Admixtures importance to the process
Concrete traditionally required four constituent materials, MDS (fine aggregate), coarse aggregate, water and cement. The MDS combines with the cement and water to create the mortar effectively holding the mix together. The use of MDS has the following benefits when compared to crushed rock fines: -
Lower water demand – the MDSs surface is smoother and more rounded than that of crushed rock fines whose surface is rough and irregular. The MDS therefore has a lower surface area, as it has a lower surface area it required less water to wet it. The water both lubricates the surface of the material improving workability but more critically supports the cement reaction which binds the mix and gives it the strength required as a building material.
Workability – the MDS needs less water to lubricate it, the water used in a concrete mix determines the slump of the concrete. The more water used the higher the slump and the easier the material flows. Less water has the reverse effect. To achieve the same slumps a crushed rock fine would require significantly more water to do so.
Cement demand: - The amount of cement required in a mix to bind it together is directly linked to the amount of water used in the mix. The water hydrates the chemical reaction and the highest strengths are achieved optimising the water cement ratio’s, too little water the reaction would not complete and the product would crack and be weaker. Too much water and the strength drops significantly with the mix taking longer to set.
Admixtures are used to adjust the concrete’s performance and for total rock it’s addition would result in the water demand remaining the same as if MDS is used, in addition the admixture acts as an enhanced lubricant supporting workability of the product. 
Management of Admixtures and move to a non-preferred supplier
During laboratory trails the admixture recommended by our preferred supplier performed well and gave the required strength test results at all ages. Based on the outcome of the laboratory trails A full sized working trial was completed at Bridgend Concrete. Unfortunately, the concrete set at an accelerated rate which prevented it being used successfully. The admixture company reviewed the performance and where unable to offer an alternative product. Another admixture company were asked if they had a product which would perform better. Following a meeting to understand the project requirements they reviewed the test data and recommended a product. A small sample was purchased and used in a full-scale trial. This admixture performed exceptionally well with the concrete being successfully laid and samples taken to check its compressive strength.

Without admixtures this project would be dead in the water. Collaborative working between our technical team and the admixture companies enabled the project group to find the perfect mix. Crucially at this stage the financial benefit was calculated, including the cost of the necessary admixture, and found to be significantly better for Hanson using Total Rock.
6. How management overview of the development was maintained
Total Rock was a strategic response to two factors, increasing costs of MDS resulting in that part of the business operating at a loss and the overproduction/lack of sales of dust. In addition, it was seen to bring our relationship with one of our key customers, Marshalls, closer.
Total Rock Concrete
The costs of introducing this can be split into three areas, management time, testing, plant modifications for trials. 
Management held weekly meetings to review and drive the project forward. The project took 8 months to deliver from inception to first sale this process was guided through meetings included Aggregates operations, Concrete Operations and Concrete Technical. 
Testing took six months, due to a lack of resources. With the correct level of resource this could have been halved. No additional equipment was needed the cost being purely technical team time.
Finally, the cost of modifying the Concrete plant to accept the finer dust 0/2mm as opposed to the traditional 0/4mm. These modifications were, introducing a belt scraper on a conveyor belt, adjusting the hopper lining it with a non-slip material and finally adjusting the feed chute which transfers concrete from the mixer to the truck mixer drum.
Once the trials were completed sales to the local market began and feedback from the customers was excellent the following improvements on the previous mix was noted: -
Improved strengths, these went up circa 10% which allowed the amount of cement to be reduced in the mixes from 330kg to 300kg.
Better colour, Lithalun dust is a very light grey and using it exclusively in the mixes resulted in the finished mix being a light grey as opposed to a biscuit colour.
Sales using Total Rock continued for 6 months from Lithalun before being suspended as the dust stocks dwindled. On the back of these trials the Total Rock process was introduced in the Northwest where there was a shortage of marine dredged MDS and the Southwest where there was an excess of dust on stocks. Therefore, on a company wide basis the Lithalun Total Rock project was important in introducing the potential to Hanson UK.


7. The Extent to which you feel this innovation process represents best practice.

The organisations senior managers completed a strategy review of MDS in South Wales and identified that in the short to medium term this was had to be replaced as per Trotts model.
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(Innovation Management and New Product Development, sixth edition, Paul Trott, page 485) 

The strategy incorporated a degree of Frugal innovation with the impending loss of access to MDS as outlined by Tidd &Bessant “But frugal is not simply low-cost improvised solutions in a resource-constrained part of the world. It’s a mind-set with powerful implications for even the most advanced organisation. Sometimes crisis conditions and resource scarcity trigger search in new directions, leading to radical and unexpected alternatives.”
(Managing Innovation Integrating Technological, Market and Organisational Change. Joe Tidd & John Bessant, seventh edition, page 2)

Concrete operates principally to provide pull through for aggregates, if MDS was not available an alternative would have to be sought to as Piercy suggests in the following secure our core business
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“Core Business – areas in which the market offers the potential for us to achieve our goals, and which fits our capabilities and competence and in which we believe we can take a strong market position” (Market-Led Strategic Change, Transforming Th Process of Going to Market, Nigel F Piercy, Page 300)

Once the project was defined by the organisation the team was chosen and upon reflection the makeup followed that suggested by Meredith Belkin Team Roles detailed in the following picture.

[image: ]
(Taken from, https://doc.objectgears.cz/vcd/de-DE/an/AN0002389/v/1.9.0.0)

The technical manager being the specialist, area operations manager acted as co-ordinator, Concrete manager served as the monitor evaluator and quarry manager implemented it.

The clearly defined project and subsequent team selection were vital in the outcome of the project which certainly, “The best place to start mapping the innovation space is by asking two crucial questions: -
· How well is the problem defined
· Who is best placed to solve it”
 (Mapping Innovation, Greg Satell, A Playbook for Navigating a Disruptive Age, page 43)






The team selection worked because all involved where committed to the successful outcome of the project, Satell suggested “As it turned out, what made for the most effective teams was not the individual attributes of their members, or even the coaching they got from their leaders, but the makeup of the group and the interactions between them” (Mapping Innovation, Greg Satell, A Playbook for Navigating a Disruptive Age, page 175) and that “Innovation arises, in fact, when the right people, ideas, and events combine to create something truly new and useful.”  (Mapping Innovation, Greg Satell, A Playbook for Navigating a Disruptive Age, page 20).

As an innovation the Total Rock project did not create a new type of concrete or way of building however it improved on the product reducing cost and improving performance for the customer typifying one of sustaining Innovation as outlined by Satell.
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“Fig 3.1 The Innovation Matrix”
      (Mapping Innovation, Greg Satell, A Playbook for Navigating a Disruptive Age, page 44)

When determining the type of innovation Trotts table below points to this being a Product innovation. Tis fall neatly into his classification of new products as it delivered both and improvement and cost reduction.
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(Innovation Management and New Product Development, sixth edition, Paul Trott, page 17)
“Classification of New Products

· Improvements and revisions to existing products
· Cost reductions”

(Innovation Management and New Product Development, sixth edition, Paul Trott, page 494, 495)

As Total Rock delivered that increase in strength it reduced the cost base, the customer benefited from a material that performed as well but has better colour which is important in the construction world and provided Hanson with a competitive advantage, 
“Innovation is strongly associated with growth. New business is created by new ideas, by the process of creating competitive advantage in what a firm can offer. While competitive advantage can come from size, or possession of assets and so on, the pattern is increasingly coming to favour those organisations that can mobilise knowledge and technological skills and experience to create novelty in their offerings.”
(Managing Innovation Integrating Technological, Market and Organisational Change. Joe Tidd & John Bessant, seventh edition, page 2)

Finally, when evaluating the success of the project one must consider is this a one-off flash in the pan or has it spread and become embedded. Total Rock is now being used and or considered across the Hanson business. “Even when an innovative solution is developed the job is still not complete. For an idea to truly have an impact, it needs to become widely adopted, which means it needs to replace an existing model already in use if it is to transform an entire industry or field. And that process of transformation is every bit as challenging and important as the discovery and innovation that precede it.” (Mapping Innovation, Greg Satell, A Playbook for Navigating a Disruptive Age, page 16).

The Total Rock innovation is a success and whilst the path from strategy meeting to general adoption took longer than expected and was not without trial it will prove to be a game changer for Hanson.












8. Critique of the whole innovation process and evaluation of the success of this innovation

What went well
There was a clear problem, marine MDS availability and excess dust stocks. The strategic review of this resulted in the senior management team recommending Total Rock be trialled to determine if it was an option, consequently the project had senior manager approval and oversight. The AOM aggregates was given freedom to choose the team and this latitude enabled the inclusion of the Concrete technical manager. The speed bumps were identified early in the process, resources to complete the laboratory testing and modifying the concrete plant, to ensure the trial ran smoothly and to engage the concrete operational staff. Regular meetings attended periodically by senior management ensured the project was managed in an effective manner. Changing of the Admixture company was key, and this required the Concrete managers industry knowledge, and the Concrete managers buy in to change suppliers. The trials were monitored, and tests enabled the final mix designs to be tweaked. Finally, delivery of Total Rock was controlled and only with customer agreement. 

What did not go well
Delays caused by a lack of resources, change of staff etc. in the laboratory resulted in the project being delayed by 4 months. This was beyond the control of the project group and senior management. Initial admixture company not having a suitable additive to enable the Total Rock mixes to be workable, necessitating a change of supplier.

The innovation was an unquestioned success. The most important indicator was the positive feedback from our customers on the workability and colour of the concrete. This positive feedback gave the Concrete team to move forward with this process at sites across the country with very little pushback resulting in a smooth roll-out. There is now a proven replacement form Marine Dredged MDS in South Wales which gives a competitive advantage meeting the project brief. Unfortunately, due to a change in sales profile there is now a dust shortage in South Wales resulting in Total Rock being stopped but it is good to know it’s there if we need it.
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Example

The development of a new or improved product

Process innovation The development of a new manufacturing process such
as Pilkington’s float glass process

Organisational innovation A new venture division; a new intemal communication
system; introduction of a new accounting procedure

Management innovation TQM (total quality management) systems; BPR (business
process re-engineering); introduction of SAPR3*

Production innovation Quality circies; just-in-time (JIT) manufacturing system;

new production planning software, e.g. MRP Il; new
inspection system

Gommercial/marketing innovation  New financing amrangements; new sales approach,
e.g. direct marketing
Service innovation Internet-based financial services

“Note: SAP is a German software firm and R is an enterprise resource planning (ERP) product
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Figure 14.2 Main inputs into the decision-making process.
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Below picture divides roles to three groups - oriented on thinking, action and people.
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