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Reducing the “Cost of Confidence”  
in Testing for NewSpace 
 

Whether you work in Traditional Space or NewSpace, testing is a focused activity that helps increase 
confidence in the ability of a satellite—or constellation of satellites—to fulfill its mission over the expected 
lifespan. For any organization, the depth, breadth and cost of the testing it ultimately chooses to perform 
is a function of its tolerance for risk and the consequences of mission failure. 

Testing is also a specialized activity requiring high-cost equipment that covers microwave or, increasingly, 
millimeter-wave frequencies. As a result, the test function is a big, shiny target when organizations start 
looking for cost reductions. Unfortunately, cost-reduction initiatives tend to happen late in the satellite 
lifecycle—and by then it is often a matter of too little, too late. 

 

 

 

 

 

 

 

 

 

 

This application note unites these concepts in the context of NewSpace, where schedules are aggressive, 
budgets are tight, and the pressure on costs is high. Although the overall tolerance for risk is higher than 
that of Traditional Space, every NewSpace business model has a unique risk profile—and we will help 
you take a closer look at yours. To reframe the total cost of test, we offer a holistic view of the satellite 
lifecycle and outline a cost model that applies to each stage of that lifecycle. Our goal is to help you 
reduce the “cost of confidence” in the testing of NewSpace systems and payloads. 
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Understanding Your Risk Profile 
At some point, every high-cost industry that takes a careful and cautious approach will face competition 
from new entrants that use cost-effective commercial technologies to change the pace, cost structure, 
and risk profile of the business. Increasingly, this is the case in satellites, and Table 1 provides a brief 
comparison of the norms in Traditional Space and NewSpace. 

 

Table 1. Across six key topics, the norms in Traditional Space and NewSpace are distinctly different. 

 Traditional Space NewSpace 

Annual production volume Low Medium to High 

Cost per satellite Very high Low to moderate 

Cost per launch Very high Moderate/declining 

Expected lifespan of satellite Long to very long Short to medium 

Tolerance for risk Very low Moderate to high 

Investment in confidence Test everything and maximize 
depth/breadth 

Test key characteristics and 
optimize depth/breadth 

 

The lower cost structure of NewSpace makes it easier to replace technologies over time. Consequently, 
developers need not strive for zero risk but can instead quantify the risks and adjust their designs 
accordingly. 

 

Even if we accept “higher tolerance for risk” as a general truth about NewSpace, the nature of each 
entrant’s unique business model defines the levels of risk and uncertainty it can accept. The viability of 
that business model depends on a few key success factors (KSFs). Examples: 

• Schedule: Meeting the timeline that leads to the launch window 

• Performance: Satisfying crucial design requirements (e.g., functional, performance, physical, cost) 

• Delivery: Ramping up to volume and meeting production targets (e.g., quality, quantity, completion 
date, etc.) 

 

Three key questions will help identify significant areas of concern and thereby articulate the nature of your 
risk profile: 

• What levels of risk are you willing to accept relative to your KSFs? (e.g., schedule, performance, 
delivery, etc.) 

• Over the target timeframe, what failure rate can your business model tolerate? 

• How much are you willing to invest in achieving that failure rate? (e.g., a 20 percent failure rate 
requires less investment than a 5 percent rate—but 1 percent requires a much larger investment than 
that needed to reach 5 percent) 

 

These crucial inputs will help you define a test strategy that spans the satellite lifecycle. Looking across 
the entire lifecycle is the best way to control your initial investment, ongoing costs, and total cost of test. 
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Taking a Holistic View—from the Get-Go 
In 2003, the U.S. Government Accountability Office (GAO) issued a report that delivered an eye-opening 
conclusion: 80 to 90 percent of the operating and support costs of a defense system will be determined 
as soon as the requirements are set. However, at that point only 10 percent of the lifecycle costs have 
been spent. By the time the system is ready for production, more than 90 percent of the operating and 
support costs have been locked in—but only 28 percent of the lifecycle costs have been incurred. The 
distribution of these costs is shown in Figure 1. 

 

 

Focusing on satellite payload design, many stages and types of testing are required across the lifecycle. 
To provide a framework, we have created a model that is applicable to any stage of the lifecycle: design, 
validation, manufacturing, and final certification (Figure 2). 

 

 

 

 
1 GAO-03-57, Setting Requirements Differently Could Reduce Weapon Systems’ Total Ownership Costs, February 
11, 2003. 

 

 

Figure 1. For a new defense system, a majority of the operating costs are determined early on during the 
requirements phase 1. 
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This model separates the cost of test into four distinct 
categories: test step cost; diagnostics, repair and 
redesign; product waiting; and overhead. 

 

Test step cost: Determining the upfront cost to create 
the necessary test stations requires only some basic 
arithmetic. First, add up the type and number of tests to 
perform, and then determine the type and number 
instruments needed to complete those tests with the 
desired accuracy, repeatability, traceability, and so on. 
Next, calculate the number of devices to test, the total 
test time for each, and the total time available. This 
leads to the number of test stations needed to achieve 
the resulting test-throughput requirements. Across all 
those test stations, take into account the expected 
reliability (or downtime) of the instruments as well as the 
cost of spares versus the cost of support alternatives 
such as onsite calibration and repair. Finally, factor in 
additional costs such as fixturing for each test station, 
the number of DUTs per fixture, any consumables, and 
allocated costs for necessary floor space. 

 

 

 

 

 

Figure 2. This cost-of-test model will help you identify crucial opportunities to reduce cost within every stage of 
the satellite lifecycle. 

Transforming your test processes 

An expert analysis of your overall test processes can identify 
opportunities to enhance your competitiveness. The Keysight 
Test Process Analysis (TPA) service provides a fresh 
perspective focused on helping you save time, reduce costs, 
improve quality, and boost productivity. 

Leveraging the breadth and depth of our test expertise, this 
service has helped many of our customers achieve their 
business goals. Our TPA process is based on a well-defined 
methodology: 

• Identify and clarify business goals and key 
success factors 

• Analyze test processes and review test data 
• Review financial considerations 
• Explore viable alternatives 
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Diagnostics, repair, and redesign: This set of costs 
applies to payload components, systems or both. Highly 
visible elements include yield and time, and frequently 
forgotten factors include depreciation, cost of materials, 
and cost of scrap. 

 

Product waiting: This captures the costs incurred as 
components or systems sit idle while waiting to be tested 
or repaired. Subcategories include average number of 
units in the queue waiting for testing, diagnostics, repair 
or redesign. 

 

Overhead costs: This is a large envelope that captures 
many items over the total time the system is in operation: 
costs of engineering support and design labor; total 
material costs; cost of capital; and nonrecurring cost of 
developing the test system. In general, determining 
average values for the major elements will provide a 
useful estimate of the total cost. 

 

All of these costs are present, to some extent, in every 
stage of the satellite lifecycle. Consistent with the GAO 
report, the greatest savings accrue when you assess 
each of these within every stage. This suggests that the greatest benefit is obtained when you define the 
test strategy and test system for each stage up front as you establish the program requirements. As a 
result, the performance of the satellite can be defined within the scope and performance of each test 
system. This frees up multiple variables in the cost-of-test model, unlocking enormous potential for 
reducing the total cost of test and therefore the total cost of the program or mission. 

 

 

 

 

 

 

 

 

 

 

 

 

Managing system-level uncertainty 

Typically, the management of system-level measurement 
uncertainty has two parts: increase test margins through 
analysis of individual system components; and use a “golden 
unit” to compare the performance of separate systems. 
Unfortunately, using wider test margins requires greater 
headroom and this leads to a higher cost of test (e.g., more 
rework, more scrap). While a golden unit enables verification 
of test system repeatability, it cannot ensure system 
accuracy unless it is traceable to the international system of 
units (i.e., SI units). 

Thus, traceability is the key to ensuring system performance 
and managing variation among systems. Using traceable 
transfer standards to verify performance enables you to 
design test systems around the measurements rather than 
an individual device or program. The result: from business 
concept on through to final acceptance testing, your test 
results will be consistent—and this dramatically reduces the 
cost of test. 
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Conclusion 
For any organization, the depth, breadth and cost of the testing it performs is a function of its 
tolerance for risk and the consequences of mission failure. Looking across the entire satellite 
lifecycle is the best way to control your initial investment, the ongoing costs, and the total cost of 
test. By managing the costs associated with testing as early as possible in the lifecycle, 
NewSpace and Traditional Space teams can reduce costs and increase confidence in the ability 
of a constellation of satellites to fulfill its mission over the expected lifespan. 

 

This approach is easily leveraged across multiple programs, present or future. It will become 
increasingly important as business models and risk profiles continue to evolve, driven by future 
changes in the costs and capabilities of new technologies. 

 

Related Information 
• Utilizing Commercial Best Practices for Success in NewSpace - White Paper, publication 

5992-0612EN 

• Solutions for Pursuing Test Strategies that Address the Realities of Firm-Fixed-Price 
Contracts – Application Brief, publication 5991-2712EN 

• Keysight Solutions Catalog - Catalog, publication 5992-0441ENA1 

• Keysight Process Analysis - Brochure, publication 5992-1575EN 
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