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Supplementary Material 1 

Table S1: Usefulness and applicability of the HoH approach compared to other knowledge synthesis tools for different purposes, classified based 2 
on the authors’ opinion. 3 

Method 

Useful for 

structuring 

broad 

theoretical 

concepts 

Useful for 

structuring/ 

analyzing 

empirical 

evidence 

Useful for 

high-

lighting 

multi-

causality 

Useful for 

quantitative 

consolidation 

of empirical 

evidence  

Applicable 

in fields 

with a lack 

of empiri-

cal studies 

Applicable 

if empirical 

studies use 

different 

response 

variables Reference (Example) 

HoH approach + + (-) - + + This paper 

Venn diagram + (-) + - + (+) Micallef and Rodgers 

(2014)  

Network + (-) + - + (+) Enders et al. (2018) 

Systematic 

review 

(-) + (+) (+) - + The Collaboration for 

Environmental Evidence 

(2018);  

Moher et al. (2015) 

Meta-analysis - + (+) + - (+) Koricheva et al. (2013) 

Systematic 

map 

(+) + (+) - - + The Collaboration for 

Environmental Evidence 

(2018) 

Narrative 

review 

(+) (+) + - + + Tilman et al. (2014); 

Tong et al. (2012)  

+  method is very useful for fulfilling this task 4 

(+)  method may be used to fulfil this task, but may not be the optimal method 5 

(-)  applying this method to fulfil this task is possible, but not recommended 6 

- method is not useful in this respect 7 
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Table S2: Types of hypotheses that can be distinguished when building an HoH, and their characterization. For cases in which the HoH is 8 

connected to empirical data (optional step 3 in Fig. 2), the columns on the right provide guidance for interpretation. 9 

Position in the 
hierarchy 

What is in one “box”? What does the level of evidence tell? Which conclusions can be drawn? 
Examples for the enemy release 
hypothesis 

Overarching 
hypothesis 

General idea or 
concept, major 
principle  
(i.e. theoretical 
model) 

Generality: How closely 
does the theoretical 
model underlying this 
hypothesis approach the 
ideal of a “law”? 

 Indicates unification power and 
breadth of applicability 

Evidence on this top level is ambiguous 

 The enemy release hypothesis is 
not close to the ideal of a law  
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Mechanistic 
hypothesis 

Groups of cases 
addressing the same 
exact mechanism 
that is a subtype of 
the general idea 

Range of conditions: 
Under which conditions 
does the respective 
mechanism apply? 

 Indicates robustness of the 
underlying model of the mechanism:  
Is the hypothesized mechanism 
strongly restrained by certain 
conditions, or not? 

Enemy release is restrained by the type 
of enemies 

 Invaders seem not to be released 
from generalists (however: small 
sample size) 

 Groups of cases 
addressing the same 
complementary part 
of the general idea 

Validity of mechanistic 
parts 

 Indicates robustness of the 
underlying model of the mechanism: 
Is there evidence for each of its 
mechanistic components? 

Alien species often leave behind their 
enemies, but in not many cases profit 
from this release 

Operational 
hypothesis 

Groups of cases 
applying similar 
measurements 
(e.g. same study 
system or research 
approach) 

Range of applicability: 
Under which 
circumstances can the 
expected pattern be 
observed? 

 Indicates measurement robustness:  
Is the study result influenced by 
where and how the measurement is 
done? 

 Can be used to develop mechanistic 
hypotheses about underlying 
mechanisms 

The study approach has a strong 
influence on the study result 

 Release from enemies is more often 
found in comparisons of aliens in 
their native versus invaded range 
than in comparisons of aliens with 
natives 
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