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Abstract

The present study aims to develop a climate-based multi-layer standardization framework for
anti-corrosion coatings in Iran. This research is applied-developmental in terms of objective
and sequential exploratory mixed-method (quantitative-qualitative) in nature. In the qualitative
phase, using a meta-synthesis approach and a systematic review of 26 reliable sources,
including scientific articles and international standards, 30 initial codes were extracted. These
codes were organized into five main categories: climate and environmental corrosivity
classification; coating system selection and design standards; standard quality control tests;
surface preparation and applicator competency; and standardization system and conformity
assessment. In the quantitative phase, a questionnaire with 30 items was designed and
distributed to 85 experts. Data from 72 questionnaires were analyzed using structural equation
modeling (SEM) with SmartPLS version 4 software. The findings showed that all six research
hypotheses were confirmed at a 99% confidence level, and the model fit indices (SRMR =
0.088, NFI = 0.93, RMSEA = 0.051, GFI = 0.91) were within acceptable ranges. The highest
path coefficient belonged to the effect of climatic conditions on design standards (0.842), and
the lowest to the effect of quality control tests on the conformity assessment system (0.274).
Based on the findings, it is recommended that Iran's National Corrosivity Map be developed, a
database of approved coating systems for each climate be established, and the contractor
qualification system be revised based on the identified components.

Keywords: Standardization, Anti-corrosion coatings, Climate-based, Meta-synthesis,
Structural equation modeling
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