
Journal of Materials Science and Engineering A 6 (11-12) (2016) 310-320 
doi: 10.17265/2161-6213/2016.11-12.004 

 

HOERBIGER 1-1-1 Turning High-Mix / Low-Volume 

Manufacturing from a Constraint into a Competitive 

Advantage 

Hannes Hunschofsky1*, Gernot Mauthner2 and Christoph Magnet3 

1. Head of Engine & Safety, HOERBIGER Kompressortechnik Holding GmbH, Seestadtstrasse 25, TC3, 1220 Vienna, Austria 

2. Global Project Manager and Staff Assistant, Division Engine, HOERBIGER Kompressortechnik Holding GmbH, Seestadtstrasse 

25, TC3, 1220 Vienna, Austria 

3. Head of Business Unit Engine Service, Division Engine, HOERBIGER Kompressortechnik Holding GmbH, Seestadtstrasse 25, 

TC3, 1220 Vienna, Austria 

 

Abstract: Manufacturers are under constant pressure to better serve their customers while being more productive and flexible. 
Especially small and medium manufacturers, operating in high-mix / low-volume environments, struggle to manage this additional 
complexity - often caused due to a lack of applicable information and automation technology. The next industrial revolution paves 
the way for new disruptive technology that is capable to cope with complex high-mix / low-volume requirements. Flexible industrial 
robots, intelligent workpiece holding, advanced sensor technology, analytical data platforms and other innovative developments, 
enable high-mix / low-volume manufactures to significantly change current approaches and procedures. HOERBIGER takes 
advantage of the new opportunities provided and strives to turn their high-mix / low-volume manufacturing business from a former 
constraint, into a future competitive advantage. Guided by the visionary target “1-1-1”, Lot Size 1 – Throughput Time 1 Day – 
Number 1 in all disciplines and a long-term phased approach, first pilot projects have been initiated in 2015.  
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1. Introduction 

HOERBIGER is active throughout the world as a 

leading player in the fields of compression 

technology, drive technology and hydraulics. In 2015, 

its 6,858 employees achieved sales of 1.115 billion 

euros. The HOERBIGER brand is synonymous with 

performance-defining components in compressors, 

industrial engines and turbines, automobile 

transmissions, and multifaceted mechanical 

engineering applications. Innovations in attractive 

technological market niches are the basis for 

components, systems and services that offer unique 

selling propositions and long-term benefits for the 
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customer. 

Through unique selling propositions, HOERBIGER 

provides a lasting contribution to the added value of 

the Group’s customers. Driven by a high corporate 

ambition associated with this performance 

commitment that HOERBIGER derives the vision of 

the HOERBIGER Group: We set standards. 

To achieve this vision, HOERBIGER’s mission is 

focusing on excellence for products, services, 

management and operations. Led by the ambitious 

vision and mission, Strategic Business Unit 

Compression Technology and its Production Division 

are currently transforming the global production 

network to become customer oriented, strategy driven 

and improvement focused. Excellence in all areas of 

operations - for all global and local entities. 

The book chapter provides insights about strategic 

D 
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initiatives in Production Division to develop a highly 

flexible and highly productive “next-level” production 

system by taking advantage of innovative 

technologies. The first chapter describes challenges 

operating in a complex high-mix / low-volume 

environment. Based on these challenges, the second 

chapter highlights the design and content of a new, 

recently communicated “Vision 1-1-1”: Lot Size 1 – 

Throughput Time 1 Day – Number 1 in all 

Disciplines. Building on that, an exemplary pilot 

project will be highlighted in chapter three. In 

conclusion, chapter four summarizes the most 

important results, outcomes and success factors. 

2. High-Mix / Low-Volume – A Constraint 
or a Competitive Advantage? 

The most critical step to further enhance a business 

is to fully understand the current situation and 

environment it is operating in. As a starting point, 

Production Division explored its internal and external 

complexity, driven by customer and market 

requirements. 

2.1 Complexity – A Necessary Evil 

For more than 120 years, the Strategic Business 

Unit Compression Technology of HOREBIGER has 

positioned itself as innovative market leader providing 

performance-defining components, systems and 

services for reciprocating compressors, gas-fueled 

engines and turbines in the oil, gas and process 

industry. The mentioned industries show in general a 

high degree of external complexity for companies 

operating within. The complexity is driven by global 

supply chains, long investment cycles, dependency on 

raw material price developments (e.g. oil and 

polymer) as well as highly volatile customer demands. 

Global trends and developments such as increasing 

competition, political changes, new technologies, 

resource bottlenecks or the digitalization further 

increase the external complexity [1]. 

Driven by the industries, markets and customers, 

Production Division faces additional, business 

specific, internal complexity factors. Customized 

products, individualized for the specific customer 

application, result in a high variety of about 1,300,000 

parts and components in the system. The expected 

lead times in order to deliver the products are 

decreasing continuously, leading to volatile customer 

order patterns of about +/- 30% week over week. 

Production lot sizes of 10 and lower increase the 

number of machine setups, reduce overall equipment 

efficiencies, limit feasibility of process automation 

and, by doing so, drive manufacturing costs up 

significantly. All the mentioned above needs to be 

managed in a global setup, running more than 10 

production plants in Europe, USA and Asia and 

serving several thousand customers.  

In such an environment, the general advantage of 

building up inventory to reduce the complexity in 

production is very limited. Increasing inventory levels 

while at the same time not knowing if and when the 

variety of products are going to be sold, is considered 

to be economically intolerable. Hence, production is 

challenged to provide a production system, capable of 

managing the complexity driven by high product 

variety, short lead times and low lot sizes, in a flexible 

and productive way. 

2.2 High-Mix / Low-Volume Production Systems 

Traditionally, production systems specifically 

designed for such environments, can be categorized as 

high-mix / low-volume production systems. Those 

production systems, such as job shops, provide the 

flexibility to quickly adapt to changing requirements 

in regards to capacity, technology and/or labor skills. 

However, they are usually limited in terms of 

productivity. A high variety of products, short lead 

times and low lot sizes cause many machine setups. 

While being necessary to adapt the production system 

to new requirements, the setups reduce the overall 

equipment efficiency and respective productivity 

levels. Additionally, a high number of setups for a 
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variety of products is limiting productivity 

improvement opportunities provided by automation 

technology and new equipment introductions (e.g. 

machine tools). 

Due to increasing pressure of global markets, 

Production Division faces the challenge to further 

develop their high-mix / low-volume production 

system to reduce costs and to disproportionately 

increase productivity at the same or higher level of 

flexibility. To address this challenge, Production 

Division defined two generic goals, highlighting the 

direction for the future development of its high-mix / 

low-volume production system. 

2.2.1 Increase Productivity Significantly - without 

Losing Strategic Flexibility in Manufacturing  

Traditionally, high-mix / low-volume 

manufacturers have been able to optimize their 

productivity mostly by organizational changes, 

visualization and process simplification using LEAN, 

5S and other optimization principles. In the future, 

innovative technology will enable them to implement 

advanced automation equipment that is flexible and 

intelligent enough to cope with the demands and 

requirements of a high-mix / low-volume environment 

(see Fig. 1). 

2.2.2 Manufacture Lot Size 1 at the Cost of 

Mass-Production  

The increasing focus on mass-customized products, 

shorter lead times as well as working capital 

improvements, lead to a steady reduction of 

production lot sizes. Small production lot sizes cause a 

high number of setups, decrease the equipment 

efficiency and limit opportunities for multi-machining 

for the operators. As a result, costs per part are 

increasing and will, if not being successfully passed 

on to the customer, impact your financial margins 

negatively. By minimizing the required number of 

setups towards “zero setup”, high-mix / low-volume 

manufacturers will be able to manage their cost per 

part independently of lot sizes and enable extended 

multi-machining approaches with high equipment 

efficiencies. 

Easier said than done. Experiences from recent 

years show, high-mix / low-volume manufacturers in 

general struggle to achieve a significant change when 

implementing the two above-mentioned goals. 

However, current research and developments in 

advanced manufacturing provide new opportunities 

for high-mix / low-volume manufacturers, to 

completely re-think their production system in terms 

of flexibility and productivity. Especially, but not 

limited to, research and development driven by the 

term “Industry 4.0” seems to provide promising 

approaches to overcome the historical paradigm of 

flexibility versus productivity and to make a 

significant shift forwards flexibility and productivity. 

2.3 Industry 4.0 – A Game Changer for High-Mix / 

Low-Volume? 

Since the German government first coined the 

phrase in 2011, “Industry 4.0” has transformed into 

one of the most hyped topics on the global 

manufacturing agenda. The basic idea of “Industry 

4.0” is commonly considered to fully implement and 

integrate capabilities of information technology in the 

manufacturing environment. In addition to ERP-, 

MES- and other conventional software systems to 

support the manufacturing process, developments in 

recent years provide manufacturers with new 

opportunities such as: 

 Unique identification of every manufacturing 

object in the facility allowing manufacturing 

information being directly attached to the products. 

 Advanced sensor technology to gather 

manufacturing data that was not available before. 

 High-performance algorithms that transform 

huge amount of data in useful information (“Big 

Data”). 

 Real-time connectivity providing the right 

information in time. 

 Decentral communication between the 

manufacturing objects (“Cyber-Physical Systems”). 
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5. Summary & Outlook 

The Production Division of the Strategic Business 

Unit Compression Technology at HOERBIGER faces 

a high level of complexity in its manufacturing 

business, caused by a high variety of individualized 

products, short lead times and low lot sizes. Such 

environments require flexible high-mix / low-volume 

production systems, capable of adapting to various 

changes. Due to increased customer and market 

pressure, manufacturers are challenged to significantly 

increase productivity while keeping the required level 

of flexibility. Additionally, costs per part have to 

become independent of lot size by reducing number of 

setups to a minimum and enable multi-machine 

operation with high equipment efficiencies. Recent 

research and developments, especially in the context 

of digital manufacturing, provide promising 

opportunities and innovative approaches to solve these 

challenges in the future. 

Based on these promising opportunities, Production 

Division set up a new vision that is guiding the entire 

organization to transform manufacturing from a 

former constraint into a competitive advantage. The 

“Vision 1-1-1” describes Lot Size 1 – Throughput 

Time 1 Day – Number 1 in all Disciplines, and is the 

strategic framework for all future decisions, initiatives 

and projects. The path towards the vision is split into 

three major phases “Connectivity”, “Virtualization” 

and “Self-Organization”. Phase one equips all 

manufacturing objects with a unique identifier and 

sensors to achieve full connectivity. Building on that, 

phase two targets to reflect the factory in a digital twin 

to simulate the entire production environment based 

on real-time data and requirements. Phase three is 

completing the developments and creating decentral 

and autonomous decision cycles that take 

considerations from the simulation and re-configure 

the shop floor accordingly – as automated as possible. 

Towards that path, a first pilot project in the phase 

“Connectivity” has already been initiated. The current 

and all future pilot projects are supported by 

cooperation partners such as Vienna University of 

Technology to take advantage of public grants, 

laboratories and know-how.  

When fully implemented, “Vision 1-1-1” will 

support Production Division to bring its high-mix / 

low-volume production system onto the next level and 

to create an additional competitive advantage for the 

Strategic Business Unit Compression Technology. 

The ambitious goals envisioned in the “Vision 

1-1-1” will not be realized easily. The authors take the 

liberty to share ten golden rules that might support 

other companies and industries on their way to 

position manufacturing as a competitive advantage in 

their respective markets: 

 Realistic expectations. Putting self-organizing 

production systems in place is not around the corner. 

Some of the big benefits might only become effective 

after the full implementation – not during the way. 

 Create your vision. Setting a new vision for your 

organization is a difficult task. Not everybody is 

willing to follow you towards that road. Stay focused 

and step-by-step you will convince not only 

management but also all other parts of your 

organization to share the vision with you.  

 Search for real value. Evaluate new technology 

and concepts based on your needs and requirements. 

Find out what is real value for your company - and 

what only nice to have. Remember: A lot is possible, 

but not everything might be necessary. 

 Pro-active involvement. Build and manage your 

scientific network. Relationships don’t build 

themselves up overnight. Invest in building those 

relations by visiting shows, conferences and industry 

partners and learn from their experience and expertise. 

 Collaborate. Use Universities and other research 

entities in addition to your own technical experts and 

let them support you in the start-up phase with 

knowledge, hours and equipment. Work with 

industrial partners and platforms (e.g. Enterprise 4.0) 

to share the efforts and investments necessary. 
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 Use public grants. The push for new technology 

is creating opportunities for financial funding, 

provided by governments, states, regions and research 

councils. Use the opportunities given to finance your 

pilot projects in an early stage. 

 Be ahead of the curve. Act as a technology 

innovator or early adopter. Bringing disruptive 

technology to a mature level takes time, so the earlier 

you get started, the better. 

 Be persistent. You will face different set-backs 

on your path. Many variables are not clear before and 

during the implementation of new technology. 

Overcoming those issues requires a high degree of 

structure and consistency.  

 Calculated risk. Risk and reward directly 

correlate. Have the courage to be one of the 

companies that are now shaping the future of 

manufacturing. Use a professional project 

management approach to mitigate risks as much as 

possible. 

 Embrace exciting opportunities. We are blessed 

to live in an exciting time for manufacturing. Be 

open-minded, explore opportunities and use upcoming 

chances. Motivate your team and enjoy the road as 

much as you can. 
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