
     PRISMA 2020 Checklist 

Section and 
Topic  

Item 
# Checklist item  Location where item is 

reported  
TITLE   
Title  1 Identify the report as a systematic review. Title page; Abstract (line 1): 

"Intelligent Evaporative Cooling 
Systems for Post-Harvest Fruit and 
Vegetable Preservation: A 
Systematic Literature Review" 

ABSTRACT   
Abstract  2 See the PRISMA 2020 for Abstracts checklist. Abstract; the abstract follows 

PRISMA 2020 for Abstracts 
structure covering background, 
methods, results, and conclusions 

INTRODUCTION   
Rationale  3 Describe the rationale for the review in the context of existing knowledge. Section 1 (Introduction), 

paragraphs 1-6; post-harvest loss 
burden, cold-chain limitations, and 
EC knowledge gap are described 

Objectives  4 Provide an explicit statement of the objective(s) or question(s) the review addresses. Section 1 (Introduction), final 
paragraph; four research questions 
(RQ1-RQ4) stated explicitly 

METHODS   
Eligibility criteria  5 Specify the inclusion and exclusion criteria for the review and how studies were grouped for the syntheses. Section 2.1 (Search Strategy and 

Database Selection); Section 2.2 
(Screening and Selection Process) 
— inclusion criteria: peer-
reviewed, 2018-2025, IoT/ML 
component, sufficient technical 
detail; exclusion: reviews, non-
agricultural, no IoT component, 
non-English 

Information 
sources  

6 Specify all databases, registers, websites, organisations, reference lists and other sources searched or consulted to identify 
studies. Specify the date when each source was last searched or consulted. 

Section 2.1: Scopus, Web of 
Science, and IEEE Xplore; search 
window 2018-2025 (rationale 
provided); last searched 2025 

Search strategy 7 Present the full search strategies for all databases, registers and websites, including any filters and limits used. Section 2.1: Full Boolean search 
string presented: ("evaporative 
cooling" OR "indirect evaporative 
cooling" OR "Maisotsenko cycle" 
OR "dew-point cooling") AND 
("post-harvest" OR ...) AND ("IoT" 
OR ...) 

Selection 
process 

8 Specify the methods used to decide whether a study met the inclusion criteria of the review, including how many reviewers 
screened each record and each report retrieved, whether they worked independently, and if applicable, details of automation 
tools used in the process. 

Section 2.2: Two independent 
reviewers screened 1,598 
titles/abstracts; 227 full-texts 
assessed; final 120 studies 
included; no automation tools 
reported 
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Data collection 
process  

9 Specify the methods used to collect data from reports, including how many reviewers collected data from each report, 
whether they worked independently, any processes for obtaining or confirming data from study investigators, and if 
applicable, details of automation tools used in the process. 

Section 2.1 and 2.2: Data extracted 
by two reviewers independently; 
structured around four thematic 
domains; no automation tools 
reported 

Data items  10a List and define all outcomes for which data were sought. Specify whether all results that were compatible with each outcome 
domain in each study were sought (e.g. for all measures, time points, analyses), and if not, the methods used to decide which 
results to collect. 

Section 2.1 and throughout 
Sections 3-6: Outcomes sought 
include temperature reduction 
(ΔT), shelf-life extension, energy 
consumption, COP, R² of ML 
models, payback period, and water 
savings 

10b List and define all other variables for which data were sought (e.g. participant and intervention characteristics, funding 
sources). Describe any assumptions made about any missing or unclear information. 

Sections 3-6 and Tables 1-8: Study 
characteristics collected include EC 
type, control strategy, validation 
approach (field/lab/simulation), 
key limitations, and cost 

Study risk of bias 
assessment 

11 Specify the methods used to assess risk of bias in the included studies, including details of the tool(s) used, how many 
reviewers assessed each study and whether they worked independently, and if applicable, details of automation tools used in 
the process. 

Section 2.2 and Section 7.2: 
Quality assessed narratively; 
criteria include experimental 
design (field vs. lab vs. simulation), 
sensor calibration, replication, and 
study duration; no formal bias tool 
(e.g., RoB 2) applied — noted as 
limitation in Section 7.2 

Effect measures  12 Specify for each outcome the effect measure(s) (e.g. risk ratio, mean difference) used in the synthesis or presentation of 
results. 

Sections 3-6 (Tables 1-8): 
Performance metrics reported per 
study — ΔT, shelf-life %, energy 
savings %, COP, R², cost (USD), 
payback period (years) 

Synthesis 
methods 

13a Describe the processes used to decide which studies were eligible for each synthesis (e.g. tabulating the study intervention 
characteristics and comparing against the planned groups for each synthesis (item #5)). 

Section 2.2 and Section 7.2: 
Studies grouped into four thematic 
syntheses (DEC, IEC, M-Cycle, 
Hybrid); eligibility for each 
synthesis based on EC technology 
type and control strategy 

13b Describe any methods required to prepare the data for presentation or synthesis, such as handling of missing summary 
statistics, or data conversions. 

Sections 3-6: Narrative synthesis; 
data presented in structured 
comparative tables (Tables 1-8); no 
statistical meta-analysis performed 
(qualitative SLR) 

13c Describe any methods used to tabulate or visually display results of individual studies and syntheses. Sections 3-6 (Tables 1-8): Results 
tabulated and synthesised 
narratively by EC technology type 
and control method; cross-study 
comparisons made within each 
section 
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13d Describe any methods used to synthesize results and provide a rationale for the choice(s). If meta-analysis was performed, 

describe the model(s), method(s) to identify the presence and extent of statistical heterogeneity, and software package(s) 
used. 

Sections 3-6: No meta-analysis 
conducted; qualitative narrative 
synthesis used; rationale — 
heterogeneity of study designs, 
metrics, and contexts precluded 
statistical pooling 

13e Describe any methods used to explore possible causes of heterogeneity among study results (e.g. subgroup analysis, meta-
regression). 

Section 7.2: Heterogeneity 
explored narratively — climate 
(arid vs. humid), validation 
approach (field/lab/simulation), 
control sophistication, and cost 
discussed as sources of variation 

13f Describe any sensitivity analyses conducted to assess robustness of the synthesized results. Not applicable; no formal 
sensitivity analyses conducted — 
noted implicitly in Section 7.2 as a 
limitation of the evidence base 

Reporting bias 
assessment 

14 Describe any methods used to assess risk of bias due to missing results in a synthesis (arising from reporting biases). Section 7.2: Reporting bias risk 
discussed — ML studies 
predominantly report training R² 
without out-of-sample validation; 
only 4 of 19 ML studies reported 
held-out temporal test results 

Certainty 
assessment 

15 Describe any methods used to assess certainty (or confidence) in the body of evidence for an outcome. Not formally assessed using a 
certainty framework (e.g., 
GRADE); evidence quality 
discussed narratively in Section 7.2 
regarding sensor uncertainty, study 
duration, and replication 

RESULTS   
Study selection  16a Describe the results of the search and selection process, from the number of records identified in the search to the number of 

studies included in the review, ideally using a flow diagram. 
Section 2.2 and Figure 3: 1,915 
records identified; 317 duplicates 
removed; 1,598 screened; 227 full-
texts assessed; 120 studies 
included; PRISMA 2020 flow 
diagram presented as Figure 3 

16b Cite studies that might appear to meet the inclusion criteria, but which were excluded, and explain why they were excluded. Section 2.2: Excluded studies at 
full-text stage: reviews (n=10), 
non-agricultural (n=56), no IoT 
component (n=15), insufficient 
technical detail (n=26) 

Study 
characteristics  

17 Cite each included study and present its characteristics. Sections 3-6 and Tables 1-8: All 
120 primary studies cited with 
characteristics (EC type, control 
method, validation, key findings, 
cost, study reference) 

Risk of bias in 
studies  

18 Present assessments of risk of bias for each included study. Section 7.2: Risk of bias assessed 
narratively per study (sensor 
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calibration, replication, study 
duration, ML validation approach); 
no formal per-study risk-of-bias 
table produced 

Results of 
individual studies  

19 For all outcomes, present, for each study: (a) summary statistics for each group (where appropriate) and (b) an effect 
estimate and its precision (e.g. confidence/credible interval), ideally using structured tables or plots. 

Sections 3-6 (Tables 1-8): Per-
study results presented — ΔT, 
shelf-life extension, energy 
savings, COP, R², payback period; 
confidence intervals not reported 
(not applicable to engineering 
SLR) 

Results of 
syntheses 

20a For each synthesis, briefly summarise the characteristics and risk of bias among contributing studies. Sections 3-6: Within each synthesis 
(DEC, IEC, M-Cycle, Hybrid), 
contributing study characteristics 
and evidence quality summarised at 
start of each sub-section 

20b Present results of all statistical syntheses conducted. If meta-analysis was done, present for each the summary estimate and 
its precision (e.g. confidence/credible interval) and measures of statistical heterogeneity. If comparing groups, describe the 
direction of the effect. 

Sections 3-6: Narrative synthesis 
results presented; no meta-analysis; 
statistical heterogeneity not 
formally quantified — rationale 
given in Section 2.1 

20c Present results of all investigations of possible causes of heterogeneity among study results. Section 7.1: Climate heterogeneity 
(arid vs. humid) explored as 
primary source of performance 
variation across studies 

20d Present results of all sensitivity analyses conducted to assess the robustness of the synthesized results. Not applicable; no sensitivity 
analyses conducted 

Reporting biases 21 Present assessments of risk of bias due to missing results (arising from reporting biases) for each synthesis assessed. Section 7.2: Reporting bias risk 
discussed — predominance of arid-
climate, short-duration, single-
system, lab-based studies identified 
as publication pattern; ML R² 
inflation risk noted 

Certainty of 
evidence  

22 Present assessments of certainty (or confidence) in the body of evidence for each outcome assessed. Not formally assessed; evidence 
certainty discussed narratively in 
Section 7 (Limitations) regarding 
methodological maturity and 
generalisability gaps 

DISCUSSION   
Discussion  23a Provide a general interpretation of the results in the context of other evidence. Section 8 (Conclusion): Results 

interpreted in context of global 
post-harvest loss challenge, LMIC 
deployment needs, and comparison 
with conventional refrigeration 

23b Discuss any limitations of the evidence included in the review. Section 7.2: Limitations of 
included studies — sensor 
uncertainty, short durations, lack of 
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replication, unreported data loss, 
narrow ML validation discussed 
explicitly 

23c Discuss any limitations of the review processes used. Section 7 (Limitations): Review 
limitations — no formal risk-of-
bias tool, no meta-analysis, not 
prospectively registered. 

23d Discuss implications of the results for practice, policy, and future research. Section 7.3 and Section 8: 
Implications for practice (FEW 
nexus, open protocols), policy 
(LMIC investment), and future 
research (five-point agenda) 
discussed 

OTHER INFORMATION  
Registration and 
protocol 

24a Provide registration information for the review, including register name and registration number, or state that the review was 
not registered. 

This review was not prospectively 
registered in PROSPERO or any 
other registry; no registration 
number available 

24b Indicate where the review protocol can be accessed, or state that a protocol was not prepared. A formal review protocol was not 
prepared or published prior to 
conducting the review 

24c Describe and explain any amendments to information provided at registration or in the protocol. Not applicable; no prior 
registration or protocol exists 

Support 25 Describe sources of financial or non-financial support for the review, and the role of the funders or sponsors in the review. Funding section (after Conclusion): 
Funded by TETFund, grant ID: 
NRF/TETFUND/SETI/AFS/00221; 
funder had no role in study design, 
data collection, or interpretation 

Competing 
interests 

26 Declare any competing interests of review authors. Conflicts of Interest section (after 
Conclusion): "The authors declare 
no conflict of interest" 

Availability of 
data, code and 
other materials 

27 Report which of the following are publicly available and where they can be found: template data collection forms; data 
extracted from included studies; data used for all analyses; analytic code; any other materials used in the review. 

Data Availability Statement (after 
Conclusion): Original contributions 
included in the article; further 
inquiries to corresponding author; 
no supplementary dataset or code 
repository deposited 
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