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TR WT 7 S e . e A . KR AL, JF
8 T B T R AR 1) PF- A 5 I SE A 7] (Berry et all,
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WA A A AT 52 B A R4 A AL ) AH O 428
L A 1975 2 (Steenkamp et al., 1999; Rockstuhl
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Antecedents and consequences of consumers' perception of product
naturalness: A meta-analysis

LIU Wumei', LI Yue', LI Lingbo®, ZHANG Haitao'
(" School of Management, Lanzhou University, Lanzhou 730000, China)
(2 School of Political Science and Public Administration, Wuhan University, Wuhan 430072, China)

Abstract: In the post-pandemic era, consumers have shown growing concerns for the environment, health,
and safety, driving a significant surge in demand for natural products. However, what factors prompt
consumers to perceive a product as natural? And how are consumers’ responses shaped after forming such
perceptions? Existing literature lacks a systematic synthesis and clear classification of the factors
influencing Perceived Product Naturalness (PPN), with inconsistent findings regarding the relative
effectiveness of different cues. PPN is defined as consumers’ subjective judgment of whether a product is
unprocessed by humans, free of non-natural ingredients, and directly derived from nature. Using a
meta-analytic approach, this study synthesizes domestic and international empirical studies conducted over
the past 20 years. We compare the relative effectiveness of heuristic cues versus systematic cues in shaping
PPN, and further examine their overall impacts on consumer responses as well as the boundary conditions of
these effects. A total of 59 articles and 229 effect sizes were included in the analysis. The results show that
systematic cues outperform heuristic cues overall; consumer individual characteristics, product attributes,
and situational factors all moderate the effectiveness of these cues. These findings provide practical
implications for the strategic configuration of natural marketing cues and the guidance of consumer
decision-making.

Keywords: perceived product naturalness, meta-analysis, dual-system theory, consumer responses, cue

diagnosticity theory
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82 Hu et al.(2025) 0.22 200 Food HDP 64.50 31.30
83 Hu et al.(2025) 0.06 230 SI
84 Hu et al.(2025) 0.23 230 SI
85 Huang et al.(2026) 0.56 120 Food HDP 50.80 30.54
86 Huang et al.(2026) 0.17 270 Food UTP 46.70 36.49
87 Huang et al.(2026) 0.15 270 Food HDP 46.70 36.49
88 Kumar (2021) 0.27 501 SI
89 Kumar (2021) 0.41 720 TCE
90 Léhteenméki (2010) 0.03 4612 ND
91 Léhteenméki (2010) 0.30 4612 FP
92 Léhteenméki (2010) 0.04 4612 ND
93 Li (2012) 0.60 447 Nfood UTP 50.14 32.20
94 Li (2012) 0.61 499 Nfood UTP 50.14 46.42
95 Li (2020) 0.18 124 Nfood UTP 48.40 22.70
96 Li (2020) 0.18 230 Nfood UTP 47.40 27.60
97 Li (2020) 0.18 170 Nfood UTP 51.80 28.20
98 Li (2022) 0.69 113 SI
99 Li (2022) 0.40 307 SI
100 Li (2022) 0.46 113 SI
101 Li et al.(2025) 0.21 174 SI
102 Li et al.(2025) 0.00 188 SI
103 Li et al.(2025) 0.23 309 SI
104 Li et al.(2025) 0.06 309 SI
105 Lunardo (2013) 0.15 156 ND
106 Lunardo (2013) 0.18 156 TCE
107 Lunardo (2013) 0.48 169 TCE
108 Lunardo (2013) 0.45 169 ND
109  Ma et al.(2025) 0.51 177 Nfood UTP 50.00 21.70
110 Ma et al.(2025) 0.37 413 Nfood UTP 49.00 33.40
111 Ma et al.(2025) 0.32 1700 Nfood UTP 52.37 32.93
112 Ma et al.(2025) 0.51 177 Nfood UTP 50.00 21.70
113 Ma et al.(2025) 0.36 177 SI
114 Ma et al.(2025) 0.25 413 SI
115 Ma et al.(2025) 0.37 413 Nfood UTP 50.00 21.70
116 Ma et al.(2025) 0.20 1700 SI
117 Marckhgott (2019) 0.41 136 SI
118 Margariti (2021) 0.33 305 ND
119 Margariti (2021) 0.41 305 Food HDP 44.92 22.48
120 Margariti (2021) 0.50 305 Food HDP 44.92 22.48
121 Margariti (2021) 0.46 305 Food HDP 44.92 22.48
122 Margariti (2021) 0.45 305 Food HDP 44.92 22.48
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123 Marozzo (2020) 0.23 101 Food UTP 53.50 33.18
124 Marozzo (2020) 0.18 101 Food UTP 53.50 33.18
125 Marozzo (2020) 0.23 104 Food HDP 62.50 30.98
126 Marozzo (2020) 0.18 104 Food HDP 62.50 30.98
127 Marozzo (2020) 0.21 198 Food UTP 38.90 34.78
128 Marozzo (2020) 0.25 198 Food UTP 39.90 34.78
129 Marozzo (2020) 0.04 198 Food HDP 62.50 30.98
130 Marozzo (2020) 0.33 212 Food UTP 50.00 35.86
131 Marozzo (2020) 0.30 212 Food UTP 50.00 35.86
132 Meier et al.(2025) 0.30 118 Nfood HDP 80.00 21.92
133 Nitzko (2024) 0.39 222 TCE

134 Nitzko (2024) 0.31 559 FP

135 Nitzko (2024) 0.31 559 FP

136 Pichierri (2022) 0.36 104 SI

137 Pichierri (2022) 0.02 196 SI

138 Radaelli et al.(2025) 0.29 75 ND

139 Radaelli et al.(2025) 0.30 80 ND

140 Radaelli et al.(2025) 0.29 88 ND

141 Radaelli et al.(2025) 0.20 100 ND

142 Radaelli et al.(2025) 0.23 78 ND

143 Radaelli et al.(2025) 0.15 373 ND

144 Radaelli et al.(2025) 0.10 373 ND

145 Radaelli et al.(2025) 0.18 373 ND

146 Radaelli et al.(2025) 0.11 373 ND

147 Radaelli et al.(2025) 0.12 373 ND

148 Radaelli et al.(2025) 0.19 373 ND

149 Radaelli et al.(2025) 0.04 373 ND

150 Radaelli et al.(2025) 0.14 373 ND

151 Radaelli et al.(2025) 0.18 373 ND

152 Radaelli et al.(2025) 0.26 373 ND

153 Rozin (2023) 0.66 97 FP

154 Rozin (2023) 0.68 97 FP

155 Rozin (2023) 0.56 99 FP

156 Rozin (2023) 0.59 99 FP

157 Rozin (2023) 0.13 99 FP

158 Saint-Eve et al.(2025) 0.96 64 Food HDP 52.26 21.00
159 Scekic (2021) 0.30 182 FP

160 Scekic (2021) 0.06 285 Nfood UTP 45.96 20.13
161 Scekic (2021) 0.98 285 FP

162 Scekic (2021) 0.57 285 FP

163 Scekic (2021) 0.94 249 FP
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164 Scott (2020) 0.12 720 TCE

165 Siegrist (2016) 0.64 588 FP

166 Siegrist (2016) 0.67 183 FP

167 Siegrist (2017) 0.19 244 FP

168 Siegrist (2017) 0.22 244 FP

169 Siegrist (2017) 0.69 253 FP

170 Siegrist (2017) 0.55 253 Food UTP 33.60 61.30
171 Staub (2020) -0.09 486 SI

172 Staub (2020) 0.14 486 FP

173 Staub (2020) 0.13 486 FP

174 Staub (2020) 0.12 486 FP

175 Staub (2020) 0.09 486 FP

176 Staub (2020) 0.59 486 FP

177 Steiner et al.(2026) 0.29 559 FP

178 Steiner et al.(2026) 0.13 261 SI

179 Stoltze (2021) 0.09 497 ND

180 Stoltze (2021) 0.35 497 ND

181 Stoltze (2021) 0.09 497 ND

182 Szocs (2022) 0.38 150 SI

183 Szocs (2022) 0.00 100 SI

184 Szocs (2022) 0.23 240 SI

185 Szocs (2022) 0.19 300 SI

186 Szocs (2022) 0.19 200 SI

187 Szocs (2022) 0.22 300 SI

188 Szocs (2022) 0.31 100 SI

189 Tenbiilt (2005) -0.31 1400 TCE

190 Tsai et al.(2025) 0.22 100 Nfood HDP 54.00 38.78
191 Wang (2022) 0.27 138 Food UTP 57.20 29.91
192 Wang (2022) 0.53 137 Food UTP 52.60 29.52
193 Wang (2022) 0.38 113 Food UTP 66.40 28.01
194 Wang (2024) 0.43 162 ST

195 Wang (2024) 0.37 162 SI

196 Wang (2024) 0.26 165 SI

197 Wang et al.(2025) 0.35 407 Food HDP 48.65 33.20
198 Xu (2026) 0.42 200 Food HDP 61.50 31.80
199 Yang (2023) 0.26 216 Food UTP 65.20 32.20
200 Yang (2023) 0.22 216 Food UTP 65.20 32.20
201 Yang (2023) 0.42 227 TCE

202 Zhang (2024) 0.17 142 SI

203 Zhang (2024) 0.03 153 SI

204 Zhang et al.(2026) 0.20 170 ND
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205  Zhang et al.(2026) 0.57 170 Food UTP 74.70 32.08
206  Zhang et al.(2026) 0.38 170 Food UTP 74.70 32.08
207  Zhang et al.(2026) 0.07 260 ND

208  Zhang et al.(2026) 0.30 260 ND

209  Zhang et al.(2026) 0.19 260 Food UTP 64.60 31.93
210 Zhu & Jin (2025) 0.40 149 SI

211 BREEEE (2021) —0.42 216 Food HDP 57.90 25.10
212 BRIEEE (2021) -0.32 216 Food HDP 57.90 25.10
213 BRlElE (2024) -0.33 72 Nfood HDP 45.80 24.60
214 BRIEEE (2024) -0.34 86 Food UTP 53.50 24.80
215 FRIEE (2024) -0.28 88 Food UTP 68.20 24.20
216 FRIEE (2024) —0.44 184 Nfood UTP 64.70 25.70
217 BRIEEE (2024) —0.48 208 Nfood UTP 100.00 25.90
218 BRIEEE (2024) —0.41 264 Food HDP 60.20 24.20
219 BRlElE (2024) -0.14 206 Nfood HDP 61.70 24.20
220 FREBE (2023) 0.21 198 TCE

221 FE (2023) 0.19 238 TCE

222 JRBHBR (2023) 0.73 249 TCE

223 FRECH (2023) 0.21 421 TCE

224 JREMR (2023) 0.17 228 TCE

225 ZREE (2023) —0.21 120 Nfood UTP 62.50 28.80
226 REE (2023) —0.22 170 Food HDP 65.90 28.54
227 REE (2023) —0.16 160 Nfood HDP 74.40 30.20
228 ZRkEE (2023) —0.15 270 Food HDP 68.90 30.20
229 ZREE (2023) 0.37 100 Nfood HDP 66.00 25.60

1 : TCE FniH P8 B2, FP R B 7= 22K ND s KIRH B ST F/R BB {5 8 Food /8 & f; Nfood F/RJER fh; UTP

FRS G HDP R R 5.



