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General Morphological Analysis is a research and design method (Zwicky, 1966; Ritchy 2002). One advantage of it is that multi-disciplinary teams can give input before the design is settled. Another is that it makes the design research
process and decision-making process perfectly transparent, which is a baseline requirement in research, a benefit in contact with clients, and a great help for designers and design teams themselves. And finally, it provides an overview

and structure to complement (not replace) more intuitive steps.

Step 1: Break down your project’s problems and objectives and then list them in the columns at the left, clustered per category.

When your project concerns building design, on the left you can write down elements (e.g. foundation, floor, facade, roof, etc.) or performance objectives such as the ones in the example below.

Step 2. List as many possible solutions as you can for these problems and objectives, and write them in the cells to the right.

The solutions can be sourced from a brainstorm and/or research. Try to get as many candidate solutions as you can, and aim for maximum variety, so fundamentally different types of solutions. Coherent combinations (packages) can
also be entered.

Problems / objectives

Possible solutions

production

Architectural | Iconic exterior Sculptural form Contrasting context | Special location Unique logic Etc.
qualities Sacral interior Isolated interior Indirect light Sensory experiences | Non-human scaling Etc.
Spatial quality Use space at facades | Articulated pattern Surprises 3D space merging Etc.
Material quality Raw tectonics Dematerialized Intricate detail Abstracted Etc.
Etc.
Structural Strength Strong materials Sufficient Strong connections
engineering dimensions
Stiffness Stiff materials Sufficient Shape of sections Smaller spans Etc.
dimensions
Stability Stability core Box shape Shear walls Wind bracing Fixed connections Tube shape Etc.
Efficiency Skeletons/frames Optimized sections Smaller spans Etc.
Etc.
Comfort Thermal comfort Extra insulation Sun shading Individual controls Low temperature Etc.
radiation
Visual comfort Sun shading Color palette Artificial light Etc.
Acoustic comfort Sound insulation Absorbing materials | Refraction Etc.
Etc.
Finance & Low costs Cheaper location Compact building Repetition Low maintenance Low energy costs Flexible or adaptable | Cheaper materials Etc.
commerce design
High income Wanted location Market segment # units vs. size Future value Etc.
Etc.
Ecological Low energy demand Passive use of glass | Insulation Sun shading Balanced ventilation | Airtightness Etc.
impacts Low impact power PV panels Shared wind turbine | Etc.

Low impact heating

Heat pump

Urban heat net

Solar water heater

Earth pipe

Etc.

Low materials impact

Biobased materials

Lightweight design

Reuse of materials

Demountability

Etc.

Etc.

Table 1: Example of a morphological analyses of a building. NOTE that these goals/problems and possible solutions are just examples and every project needs its own content.




Step 3. Define relevant criteria.

Now that we have multiple possible solutions for multiple problems, the next step is to assess them on relevant criteria. Make a distinction between things you want to maximize such as architectural quality and carbon savings
(compared to a standard/benchmark that you have to set), versus things you want to minimize, such as costs. Costs are typically monetary, but cost can also refer to time, or social-political-emotional resistance to overcome.

Step 4: Assess and rate the solutions on relevant criteria.

The next step is to assess the candidate solutions on the criteria that you established, for example on a 5-point scale. In the design phase, the assessments will not yet be super precise, so use rough estimates.

Operational energy savings: 5/5
Embodied carbon savings: 1/5
Architectural quality: n/a
Monetary costs: 1/5

Extra insulation

Operational energy savings: 3/5
Embodied carbon savings: 2/5
Architectural quality: 2/5
Monetary costs: 2/5

Table 2: Example rating of two solutions for energy savings.

Sun shading

Not all solutions can be rated on all criteria. For example, insulation is not relevant for architecture. Then write n/a.

Step 5: Select sets of solutions based on 1 or more criteria; define one-issue champions.

Now that all (coherent packages of) solutions are added to the overview, and rated, select the best ones. This can be done based on single criterium, for example you can pick all the solutions with superior architectural or ecological
performance. This creates one issue alternatives/variants (a champion of architecture and a champion of sustainability in this case), which provides awareness and feeds valuable discussions.

Since money (and other “costs”, such as overcoming social/political/emotional resistance, etc.) will typically be a factor, you could also calculate and pick the winners of architectural quality per euro, or carbon savings per euro. Now
you have the optimal rather than maximum combinations. We typically don’t know the budget, but we can make sure to get the most out of each euro (or unit of effort) that is spent.

Make an explicit motivated choice for a time horizon. Initial costs and initial (embodied) impacts are certainly not the same as life cycle costs and life cycle impacts over a period of 20, 50 or 100 years. Which horizon is most relevant?

Note: costs and benefits are often weighed (%) and added up in “multi criteria analyses” to arrive at a total score. This is common practice in both the professional and academic field, but it is fundamentally and mathematically wrong!
The things that we want (architectural quality, reduction of impacts, etc.; as big as possible) should always be divided by the things we don’t want (costs; small as possible) to get the most benefits/quality out of any budget.

Step 6: Integrate and create.

The previous steps brought us a shortlist of carefully assessed candidate ingredients for the design, according to different objectives (maximized/optimized for architectural quality, or maximized/optimized for sustainability, in this
case). Now they need integration. Not all solutions are always synergetic or compatible, which can lead to different choices in new iterations. Integration finally requires design thinking, inventiveness and creativity.
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