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The shrinking workforce of ceramic engineers threatens the future of U.S. defense technologies Advanced ceramics play a critical role in defense technologies, ranging from armor to hypersonics to microelectronics. Despite the vast usage of advanced ceramics in a multitude of military applications, the United States is producing fewer Ceramic Engineers today than at any point in the last 70 years while our adversaries are doing just the opposite. Advanced ceramics engineering is a unique subspecialty within the engineering field, and as such, the defense industry requires both technicians and engineers trained in advanced ceramics. Yet, with only three ceramic engineering programs in the country and fewer than fifty qualified ceramic engineers graduating annually, the advanced ceramics industry faces severe workforce constraints. Given the industry’s critical role in the defense industrial base, targeted workforce development is urgently needed to grow the U.S. ceramic engineering talent pool, ensuring that the United States has a critical mass of well-trained ceramics engineers ready to meet the ever-increasing demand for well-made technologies that rely on advanced ceramics.  
 
Targeted workforce development is essential to growing the U.S. ceramic engineering talent pool and sustaining the U.S. Defense Industrial Base 
[image: ]According to a study published by Grand View Research in 2023, the global advanced ceramic market was estimated at $107 billion in 2024 and is projected to grow at a compound growth rate of 4.2% annually over the next six years. Due to high government investment in advanced ceramics workforce training and production, including a portion of funding from China’s recently created National Natural Science Foundation Regional Innovation and Development Joint Fund, encouraging 16 provinces to invest 4.98 billion yuan over five years, matched by 1.66 billion yuan from the fund, America’s competitors in the AsiaPacific region topped the market with a 40% share in 2023. Meanwhile, Germany has emerged as a key player in the European regional sector due to its thriving manufacturing base and strong technological capabilities. The U.S. advanced ceramics market is anticipated to grow at a steady rate of 4.0% over the forecast period. Given these factors, to remain competitive and potentially lead in the advanced ceramics industry, American universities should aim to double or triple the number of ceramic engineering graduates over the next 5-10 years. The American government must invest in solutions to enable workforce development in the advanced ceramics industry.  
 
The Advanced Ceramics for Defense Consortium will partner with universities to create regional training hubs that address ceramic workforce shortages 
The United States Advanced Ceramics Association (USACA) is working to address the workforce shortages by establishing the Advanced Ceramics for Defense Consortium (ACDC). ACDC is designed to address the critical workforce shortages in the advanced ceramics sector, particularly in support of defense industry needs. The consortium will employ several strategic approaches to overcome these challenges: 
 
1. Regional Nodes with Specialized Training: ACDC will establish regional nodes, equipped with specialized training facilities. These nodes will support hands-on coursework and provide defense industry traineeship pathways, allowing individuals to gain practical experience in advanced ceramics. This will ensure a steady pipeline of skilled workers equipped with the necessary knowledge and expertise for defense industry applications.  
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2. State-of-the-Art Equipment for Fabrication, Integration, and Testing: The consortium will provide financial support to acquire and/or upgrade state-of-the-art equipment focused on advanced ceramics fabrication, integration, and testing. These upgrades will focus on critical defense areas, ensuring the industry has access to innovative tools and technologies required for production and development.  
 
3. Fellowships and Cohort Building: The consortium will offer first-year fellowships to students pursuing Ceramic Engineering degrees. Additionally, national cohort-building activities will be organized to increase awareness of ceramic engineering as a viable career path.  
 
Through these comprehensive initiatives, ACDC will help alleviate labor shortages in the advanced ceramics manufacturing industry. Over time, these efforts will ensure that the defense technologies reliant on advanced ceramics can continue to be produced, and that research and development efforts in the field are sustained without disruption.  
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